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60 MM MORTAR M2—MOUNT M2—STANDARD

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, M2— 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, M2—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 by 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 during firing.

The base plate consists of a pressed
steel body to which are welded a series
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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-
cal projection of the base cap in the
socket.

Sighting and Fire Control
Equipment
Sight (Collimator), M4

Ammunition

Projectile and propelling charge are
in one unit constituting a complete round.
The shell is furnished with stabilizing fins
and a nose fuze. Propelling charges are
divided into parts to provide for zone
firing.

REFERENCES—TM 9-2005, v.3; FM
23-85.

PRINCIPAL CHARACTERISTICS

MORTAR, M2
Weight of Mortar, M2, and Mount, M2. .42.0 Ib,
Weight of mortar. .............. . ... 12.8 ib.
Overall length of mortar.............. 28.6 ins.
Diameterof bore..................... 2.36 ins.
Rate of fire, maximvm........ 30 to 35 rds./min.
Rate of fire, normal . .. ............ 18 rds./min.
MOUNT, M2
Weight of mount. .................... 29.2 Ib.
Weight of bipod. . ................... 16.4 Ib,
Weight of base plate. . . .............. 12.8 Ib.
Elevations, approximate............. 40° to 85°
Mottar clamp position A.......... 40° to 65°
Mortar clamp position B........... 45°to 70°
Mortar clamp position C........... 50° to 85°
Maximum traverse, right............... 70 mils
Maximum traverse, left. . .............. 70 mils
AMMUNITION
Shell Range, Approximate

H.E., M49A2............... 100 to 1,985 yds.
llfuminating, M83
Training, M69



81 MM MORTAR MI—moUNT MI—STANDARD

During the first World War, the stand-
ard mortar adopted by the U. 8. 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 U. 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, M1, has a heavier
barrel than the Stokes, Mk. I, and a
heavier base plate of new design. It also
has a greater range and a higher rate of
fire.

MORTAR, M1—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, M1—Thc mount consists of a
base plate and a tubular stecl bipod
formed by two legs attached to a center
trunnion by means of a compass joint.
The left leg earries 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 basc cap.

Sighting and Fire Control
Equipment

Fach mortar 1s equipped with a sight
which includes a collimator, elevating
and lateral deflection mechanisms, and
longitudinal and cross-levels. The sight

81 mm MORTAR, M1, 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, M8
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 Hand
Cart, M6A1. It is also part of the arma-
ment of the Half Track 81 mm Mortar
Carrier, M4,

7/

Ammunition

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 attached to the base end of the
projectile consists of an ignition cartridge
and propellant increment. The incre-
ments of the charge arc removable to
provide for zene firing.

RererENcEs—TM 9-2005, v.3; TM
9-1260.

PRINCIPAL CHARACTERISTICS

MORTAR, M1
Weight of Mortar, M1, and Mount, M1.136.0 b.
Weightof mortar. .. ............... ... 445 Ib.
Overall length of mortar. ............. 49.5 ins.
Diameterof bore.................. ..., 3.2 ins.
Rate of fire, maximum .. .. .. .. 30 to 35 rds./min.
Rate of fire, normal . . .. ......... .. 18 rds./min,
MOUNT, M1
Weightof mount. .................... 91.5 Ib.
Weightof bipod. . ................. .. 46,5 |b.
Weight of base plate. . ... ............ 45.0 |b,
Elevations, approximate . . . . ......... 40° to 85°
Mortar clamp position A........ .. 40° to T0°
Mortar clamp position B... . ... .. .. 50° to 80°
Mortar clamp position C........ ... 55° to 85°
Maximum traverse, tight .. ............. 65 mils
Maximum traverse, left. ............... 65 mils
AMMUNITION
Weight Ranges, Approximate

H.E. shell, M43A1, 6.87 Ib.. . 100 to 3,290 yds.
M36, 1062 b, . ..... ... 300 to 2,558 yds.
Chemical shell, M57,10.75 Ib.. 300 to 2,470 yds.

HAND CART, M6AI1
STANDARD

The Hand Cart, M6AL, is a utility ve-
hicle which differs 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, M3Al, 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.
TireSize. . . ... ... 4 ins. x 12 ins.



MULTIPLE CAL.

.50 MACHINE-GUN CARRIAGE M5T—STANDARD

MULTIPLE CAL. .50 MACHINE-GUN CARRIAGE, M51 (MULTIPLE CAL. .50 MACHINE-GUN MOUNT, M45, ON TRAILER MOUNT, M17)

Mobile and semi-mobile automatic weapons battalions armed
with the Caliber .50 Machine Gun, M2, 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, M51, is composed of
the Multiple Caliber .50 Machine-Gun Mount, M45, with four
Caliber .50 Browning Machine Guns, HB, M2, on the Mount,
Trailer, M17. The carriage is drawn by a prime mover.

The Mount, M45, 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 [ront 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 Browning Machine Guns, HB, M2, are
mounted outboard on cach trunnion. An ammunition Chest,
M2, with a capacity of 200 rounds, is mounted outboard of
each gun. The guns are normally fired clectrically 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 300-watt, 12-volt,
gasoline motor-driven charger located beside the batteries.

UNCLASSIFIED
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PRINCIPAL CHARACTERISTICS
OF MOUNT, M45

Weight, without armor, guns, ammunition chests,

fuel, andoperator. . ... ... .. . ... . .. . 1,468 Ib,
Weight, fully equipped, including gunner {approx.}............. 2,396 Ib,
Weight of armor. .. .......... .. . . 132 lb.
Overall width. .. ....... .. ... ... . . . . . 794 ins.
Overall height (gunslevel). . ... ......... .. .. ... .. ... . . .. 4 ft., 7 ins.
Powerdrive............... Maxson Var. Speed Drive, Model 120A with
1-hp., 12-volt, 90-amp. electric motor

Weight of powerdrive. ... ... ... ... .. ... .. . ... ... ... 139 lb.
Power charger. ....... ... Briggs & Statton, Model 304, type 25599,
driven by a 1-cylinder, 4-cycle gasoline motor

Chargeroutput. ................. ... .. ... . ... .. 300 watts, 15 volts
Weight of powercharger . .. ... ... .. .. . . . . .. ... .. . .. .. .. 75 ib.
Batteries, storage, lead, acid, 3-cell, 17 plates per cell (6 volts each). .. . . ?

Armament, Cal. .50, HB, M2, Fixed Browning Machine Guns, mounted
outboard on right and left trunnions. .. ... ... . .. .. . . . . ...

Ammunition. . ... .. .Cal. .50, 800 rounds (200 rounds each in Cal. .50

Ammuynition Chests, M2, mounted outboard on guns)
Azimuthspeed. . ...... ... .. ... ... . . .. ... . .. . ... 0° to 60° per sec.
Elevationspeed. .. ... ... ... ... ... . .. .. ... ... 0° 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, M7, used to
transport Generating Unit, M7, in Antiaircraft Gun Battalions.
Jacks at each corner of the trailer allow it to be emplaced
firmly for firing.

ReFeErENCES—OCM 17969; OCM 18020; OCM 18845; OCM
18964; OCM 19140; TM 9-222.

¥
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MULTIPLE CAL. .50

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
Mutltiple 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,
M45, used with the Multiple Caliber .50
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
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controls the movement of the mount and
the firing of the guns through the medium
of a handlebar control.

Elevation is from —9° to 490°. 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

MACHINE-GUN TRAILER MOUNT IVi>5>—STANDARD

MULTIPLE CALIBER .50 MACHINE-GUN TRAILER MOUNT, M55, IN TRAVELING POSITION ATTACHED TO 1/-TON 4 X 4 TRUCK

of 14° 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
CG—4A 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.

RerFErRENCES—OCM 22521; OCM
22117; OCM 21716; OCM 20241; OCM
20025.
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20 MM AUTOMATIC GUN MK. IV—STANDARD

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

e ASSIFIED

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. Just 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, H.E., Mk, IV, with tracer, and
H.E., Mk. III, without tracer.

PRINCIPAL CHARACTERISTICS

Rate of fire, rds./min...........................
Muzzle velocity. . ...........................,
Pressure. . ........ ... ... . .

Length,overall .. .............................

Number of lands and groaves. .. ...............
Rifling. ... .o
Lengthofrifling. . .......................... ..
Cooling system.. .. ...........................
Principle of operation. ........................
Magazine. . ........... .

Weight of projectile. ...........................

Weightof charge . ......... ... . .............

T {HEM

................................... 2,725 f./s.
............................. 48,160 Ib./sq. in.

87 ins. w/o shoulder rest

..................... 97 ins. with
........................................... 9
............................... 1in 36 uniform
.................................. 48.728 ins.
......................................... Air
.................................... Blowback
.................................... 60 round

{H.E., Mk. 1V, with tracer—.514 1b,

H.E., Mk. ll}~.526 Ib,

{ E., Mk. IV, with tracer—.2621 Ib.
H.E., Mk. HI=.2714 Ib.

Mk. IV, with tracer—.060 Ib,

Mk, 11,0626 1b.
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37 MM ANTITANK GUN M3AT—CARRIAGE MAAT—STANDARD

LEFT SIDE VIEW OF THE 37 mm GUN, M3A1, ON THE M4A] CARRIAGE, SH

PRINCIPAL CHARACTERISTICS

GUN, M3A1

Weight. oo oo 191 Ib
Length (overall) of gun. ......... 6 ft., 1014 ins.
Length ofbore................... 53.5 calibers
Muzzle velocity . ......... ... 2,900 f./s.
Volusme of chamber. . ............19.92 cu. ins.
Travel of projectile inbore. .. ........ 69.95 ins.
Maximum powder pressure.. .. . 50,000 1b./sq. in.
Type of mechanism. . .............. Drop block
Rate of fire (approximate). . ..... ... 25 rds./min.
RORGE. -« o ovvie i 12,850 yds.
RECOIL MECHANISM

TYRE. e eeeee e Hydrospring
Weight. . oo TV 1b.
Normal recoil (— 1 in. + Y2in) ... .. 20 ins
AMMUNITION Mé63, H.E.
Weight of complete round .. ............ 3.131b.
Weight of projectile (as fired). . ......... 1.61 Ib.
Weight of bursting charge. .. ........... 085 Ib.
Weight of powder charge. .. ............ 49 |b
Type of ammunition. ... ... Fixed
Muzzle veloeity. ... ... oo 2,600 f./s.

Armor penetration homogeneous plate

90° from normal— 500 yds............. ...

1,000 yds... oo

UNCLASSIFIED
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Maximum recoil. . . ... 2014 ins.
Spring pressure (average)............... 217 Ib.
Maximum piston-rod pull. .. .......... 6,000 Ib.

CARRIAGE, M4A1

Total weight withoutgun. ... ........... 721 b,
Height of lunette (limbered position). . .29%% ins.
Length of carriage from muzzle

tolunette. . .. ... ... 15414 ins.
Width overhubeaps. . ............... 631 ins.
Height (traveling position)............ 377% ins.
Trail spread (maximum) (included angle). . .. .60°
Elevation (maximum), carriage on wheels . .. .15°
Depression (maximum), carriage on wheels. —-10°
Traverse (maximum, right).................. 30°
Traverse (maximum, left). . ................. 30°
M74, A.P. Ms51B2, A.P.C.
3.14 b, 3.43 Ib.
1.92 Ib. 1.92 Ib,
.0 lb. .0 lb.
.32 Ib. 53 lb.
Fixed Fixed
2,900 f./s. 2,900 f./s.
.......... 1.4 ins. 2.4 ins.
.......... 1.0 in. 2.1 ins,

OWING GAS DEFLECTOR NO LONGER USED ON THIS GUN

e ] 54§ ey

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, M 1916, is classified as
Limited Standard for manufacture, but
as Standard for issue, with its cradle,
as subcaliber equipment. The Carriages,
M1916, M1916A1 and M1916A2 are also
Limited Standard.

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

The 37 mm Antitank Gun, M3, repre-
sents the most powerful piece that has
been manufactured to weigh less than
1,000 pounds. Recent developments in
ammunition have increased the muszzle
velocity from 2,600 feet per second to
2,900 fect per second, with consequently
greater armor penetration.
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37 MM ANTITANK GUN M3AT—carRIAGE MAAT (Continved)

GUN, M3—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 hydrospring 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, M3A1—Addition of gas deflec-
tors to the M3 gun changed its desig-
nation to M3AI1. These gas deflectors
were subsequently removed, but all 37
mm, M3, guns with muzzles threaded for
gas deflectors are now designated M3A1.

CARRIAGE, Ma—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, M4A1—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, M6
Telescope Mount, M19

Off Carriage Equipment

Lensatic compass
Bore sight

Ammunition

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, cal. .22,
M2A1, 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.

RererENcEs—FM 23-70; TM 9-2005,
v.3.

BREECH VIEW OF 37 mm GUN, M3A1, Showing (1) Elevatin

UNCLASSIFIED

{4) Trigger-actuating Handle;

@ Wheel; (2) Traversing Wheel; (3) Traversing Lock and Lever;
(5) Shoulder and Arm Traversing Bar
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57 MM ANTITANK GUN MI—cARRrIAGE MIA3—(BRiTiSH)

British battle experience indicated the
need for a light gun more powerful
than the 2-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
6-pounder gun, standardized in America
for Lend-Lease manufacture as the 57
mm Gun, M1.

O0.CM. 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 matériel as
Gun, M1, Carriage, M1, Telescope, M18,
and Telescope Mount, M24.

Modifications were made to the M1
Carriage which culminated in the present
Carriage, M1A3. These changes included
substitution of free traverse for gear
traverse, and new lunette, drawbar, and
trail lock assemblies.

Ammunition

Ammunition for the 57 mm, M1, Gun is
in the form of fixed rounds. It consists of
A.P. Projectile, M70.

UNCLASSIFIED

SUBSTITUTE
STANDARD

57 mm ANTITANK GUN, M1, ON CARRIAGE, M1, IN FIRING POSITION; CARRIAGE, M1A3, IS CARRIAGE, M1, WITH MINOR MODIFICATIONS

PRINCIPAL CHARACTERISTICS

GUN, M1

Weightofgun........................ 755 Ib.
Overalllength. . ..................... 117 ins.
Lengthofbore....................... 50 cals.
Muzzle veloeity.................... 2,700 f./s.
Volume of chamber............. .. 100 cu. ins.
Travel of projectile in bore. . ............ 96 ins,
Maximum powder pressure. . .. . 46,000 [b. /sq. in.
Breech mechanism.... . ... Vertical sliding wedge
Rate of fire (approximate). . ... ... .. 30 tds./min.
Rifling. ... ... ... .Right-hand; 1 turn in 30 cals.
Range............... .. ... .. ... 10,260 yds.

Type. ..o o Hydrospring
Weight, with slipper. .................. 373 Ib,
Normal recoil (—1 in. + L5 in)....... 2934 ins.
Maximumrecoil. . ....... ... ... ..., 311 ins.

CARRIAGE, M1A3

Total weight without gun. . ..... .. .. .. 1,945 Ib,
Height of lunette (limbered position). . . . .. 22 ins.
Length of carriage (muzzle to lunette). . 20014 ins,
Width overhubcaps. .................. 75 ins.
Height (traveling position).............. 50 ins.
Teail spread (maximum) (included angle). ... .90°

Elevation (maximum), carriage in
firing position. . ........... ... . ... ... ... 15°
Depression {maximum), carriage in
firing position. ... ... ... ... L -5

Traverse (maximum, right).................. 45°
Traverse (maximum, left)............... .. .. 45°
Width of tread (c/l—c/I of wheels). . ... 57.7 ins.

AMMUNITION

Weight of complete round A.P., MT70...12.56 Ib,
Weight of projectile (target practice

or armor piercing). .. ...............6.28 Ib.
Weight of powder charge
(approximate). ... ............... ... 2.25 b,
Type of ammunition. .. ................. Fixed
Armor penetration—homogeneous plate
20° from normal— 500 yds..........3.4 ins.
1,000 yds. . ........ 2.7 ins.
2,000 yds.. . ....... 1.9 ins.

Sighting and Fire Control
Equipment
On Carriage Equipment

Telescope, M18
Telescope Mount, M24A1

O# Carriage Equipment
Gunner's Quadrant, M1

REFErRENCES—TM 9-2005, v. 5; TM
9-303.
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75 MM PACK HOWITZER MIAl—cArriAGES M1, M8—STANDARD

he 75 mm pack howitzer was originally

designed for pack transport, animal
draft, and low-speed towing. Animal
draft has been discontinued and the
special accessories made obsolete. In
modified form it has been adopted for
many uscs.

Development of the weapon, begun in
1920, culminated in standardization of
the M1 in 1927, Slight changes i the M
were made later, and the new model
given the designation of M1IAL The
primary use of slm‘ howitzer was f()r
operation in mountainous terrain. With
the round H.E.. AT, M6, the MIAL
howitzer is eapuble of engaging antitank
targets, as the projectile will penetrate 3
inches of armor plate wt howitzer range,

HOWITZER, M1 ‘Ihe Howitzer, M1,
consists of a tube assembly and a breech
mechanism, joined by interrupted threads
for rapid assembly and  disassembly,
The breechblock s of the hand-operated,
sliding-wedge type. Firing is accamplished
by a contintous-pull nechanism kaown as
ﬁring Loek. M 13, The tube and breech
mechanism comprise two foads for truns-
port.

HOWITZER, MtA1- Tiis howitzer dif-
fers from the MTanly in slight modifica-
tions of the breech rimg and the breeeh-
block. These parts are aot interchange-
able in the two maodels,

PACK HOWITZER CARRIAGE, M1—
This carriage 15 separated into six loads

UNCLASSIFIE

73 mm PACK HOWITZER, MIA1, ON CARRIAGE, M1

PRINCIPAL CHARACTER

HOWITZER
Caliber............ . ... ... .. .. ... 75 mm
Welght. .. ... ... .. . ... .. ... 341 1b,
Overall length ... ... ... ... .. . . 52 ins

Length of bore
Muzzle velocity
Volume of chamber .
Travel of projectile in bore
Maximum powder pressure
Type of block mechanism
Rate of fire

Range, Shell, M41A1

57.3 ¢u. ins.
39.2894 ins.
26,000 1b./sq. in.
.Sliding block

.. 6 1ds./min,

.. 9,760 yds,

RECOIL MECHANISM
Type
Weight

.....Hydropneumatic

AMMUNITION
Weight of complete rounds
Weight of projectile . e
Weight of projectile explosive charge.
Weight of propelling charge ...
Type of ammunition

for puck transport. 1t has o hydropneu-
ndie recoll system eomposed of a recoil
evbinder and a reenperator eylinder con-
nected with the bottomm sleigh which
forms a scat for the howitzer and main-
tains alinement of the tube and breech
ring when assembled. A top sleigh covers
the howitzer and retains it in the bottom

ISTICS OF 75 mm PACK
HOWITZER, M1A1, AND CARRIAGE, M1

Nomal recoil. ................ ... .. 32 Ins.
Maximum recoil. ... ....... ... . ... 33.65 ins
Maximum piston-red pull. . ... ... .. 5,188 |b.

CARRIAGE, M1

Total weight without howitzer. ... ... .. 927 1b.
Length of carriage (murzle to spade). . 144 ins.
Width over hubcaps. ... .......... . 47 ins.
Maximum height at 0. .. ... . . 35 ins.
Type box traif. . . ... ... .. .. Axle traverse
Elevation (maximum). ... . ... . . co... . 45°
Depression (maximum) ........ ... . .. .. —5°
Traverse (eight) .. ... ... ... . ... .. 3°
Traverse (left). . ....... .. ... . . .. .. .. .. . .. 3°
Total weight of howitzer, recoil mechanism,
and carriage in firing position. . ...1,269 Ib.
M41A1 Mag H.E., A.T., Mss
17.32 b 18.12 Ib. 16.3 Ib.
13.76 1b 14.60 b 13.27 ib.
1.11 Ib 1.47 lb 1lb,
........ 92 Ib .41 |b.
........................... semi-fixed

sleigh. Steps on the bottom sleigh are fitted
to ways on the cradle, and the recoil-cyl-
inder piston rod is connected to the cradle
by means of the piston rod lateh. In
recoil and counterrecoll, the eylinders and
bottom sleigh move with the howitzer,
while the cradle remains stationary,
Traverse is along the axle, accom-
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75 MM PACK HOWITZER MIAT—cARRIAGES M1, M8 (Continved)

plished by a traversing nut operated by
a handwheel.

Rockers, which pivot on trunnion
pins, are located on either side of the
cradle. .

The box trail is divided into two groups,
the front trail and the rear trail, fastened
together by fittings strong enough to
withstand firing stress. The clevaling
mechanism, rockers, and equilibrators
are assembled to the front trail and are
carricd with it in the pack. The wheels
are of wood with stecl tires.

AMMUNITION—Ammunition for the
75 mm Pack Iowilzer, M1Al, is in the
form of semi-fixed rounds. 1t consists of
H.E. Shell, M41A1, with P.D. Fuze, M18;
H.E. Shell, M48, with P.ID. Fuze, M18,
and T. & S8.Q. Fuze, M54; and 1L.E,
A.T. Shell, M66, with B.1D, Fuze, M62.

Sighting and Fire Control
Equipment
On Carriage Equipment

Panoramic Telescope, M1
Telescope Mount, M3

Off Carriage Equipment
Bore Sight
Gunner's Quadrant, M1
Aiming Circle, M1
Compass, M2
1-Meter-Base Range Finder, M7 or M1916
B.C. Telescope, M65 or M1915A1

Trainer

The 37 mm Subcaliber Gun, M1916,
and Subcaliber Mount, M5, are used for
practice in laying and firing the 75 mm
Pack IHowitzers, M1 and M1AIL.

Rererexces— T 92005, v.3; TM
9-320; TM 9-1320.

CARRIAGE (AIRBORNE), Mg The 75
mm Pack Howitzer Carriage, M8, was
developed to provide airborne troops with
a light, powerful weapon which could he
transported as a unit to the combat area
by glider or airplane. When the airplane
lands at its destination the howitzer and
carriage can be unloaded and maneuvered
into position by hand or be towed by a
prime mover, The howitzer and carriage
can also be disassembled, packed in

i o AR BT

75 mm PACK HOWITZER, M8, FOR AIRBORNE USE

iy OFFICE CHIEF g OF ORDNANCE

i

paracrate loads, and dropped by para-
chutes from an airplane i flight. When
the paracrates reach the ground the
individual loads are unpacked and the
howitzer and carriage are assembled for
action.

The standard 75 mm Pack Howitzer,
M AL is mounted on the Carriage, MS.
This carriage 1s identical to the 75 mm
Pack Howitzer Carriage, M1, except for
the substitution of steel disk and rim
type wheels equipped with 6.00 x 16
pneumatic tires 1 place of the 29 inch
wooden wheels used on the M1 carrage.

Rererexces—0OCM 20196;TM 9-319.

Sighting and Fire Control
Equipment
On Carriage Equipment
Telescope Mount, M3

Telescope Adapter, M9
Elbow Telescope, M62

Off Carriage Equipment
Gunner's Quadrant, M1
Aiiming Circle, M1
Hand Fuze Setter, M1912A4, M15, or M16




PARACRATES M1, M2, M3, M4, M5, M6, M7,

n order that the disassembled 75 mm

Pack Howitzer, M1Al, and Carriage,
M8, together with fire control instru-
ments, and accessories, could be safely
delivered by parachute from an airplane
in flight, a series of containers known as
paracrates, parachest, and paracaisson,
were evolved to hold the nine loads to be
dropped. Fabrication of these containers
was begun in September, 1942, and they
were standardized in May, 1943, as
Paracrates, M1 to M7, Parachest, M8,
and Paracaisson, M9.

Paracrates, M1 to M7, are constructed
of plywood, each paracrate being de-
signed to accommodate a specific load.
When the load is packed it is secured to

PARACRATE, M1 (FRONT TRAIL), CRATE SUSPENDED

bomb shackle and parachute harnesses
by means of a quick-release fastening. A
standard 24-foot cargo parachute is
attached to each load, the parachutes
being colored to differentiate between the
loads and hasten identification.

Paracrate Loads, M1 to M35, together
with Paracrate Load, M9, are fastened to
and dropped from parachute pack racks
beneath the airplane. Paracrate Loads,
M6 and MS, are carried as a daisy-chain
load inside the fuselage, from which they
are pushed out through the doorway of
the airplane.

PARACRATE, M1—This paracrate con-
sists of front and rear rcinforces and a
wooden brace for the howitzer front trail

PARA-
CHEST

PARA-
CAISSON

M8, cisso M9

PARACRATE, M2 (REAR TRAIL AND AXLE), CRATE LOADED

assembly, together with a canvas para-
crate cover with parachute harness
attached. When packed it holds the front
trail and a lifting bar.

PARACRATE, M2—Paracrate, M2, in-
cludes a canvas cover with parachute
harness attached, wooden supports, and
a wooden hexagonal reinforcing housing.
The load comprises the howitzer rear
trail, axle and traversing mechanism
assembly, trail handspike, sponge staff,
aiming post sleeves, and a box containing
spare parts and tools.

PARACRATE, M3—This paracrate is
in the form of a plywood box with pen-
tagonal ends and a hinged cover. The load

PARACRATE, M4 (CRADLE AND TOP SLEIGH), CRATE LOADED

UNCLASSIFIED

TRNgReD b A b B T
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PARACRATE, M5 (TUBE), CRATE SUSPENDED
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PARACRATES M1, M2, M3, M4, M5, M6, M7, PARACHEST M8, PARACAISSON M9 (Continued)

PARACRATE, M6 (BREECHBLOCK AND SIGHT), PARACRATE, M7 (WHEELS), CRATE SUSPENDED
CRATE LOADED

PARACHEST, M8, (AMMUNITION), CRATE COMPONENTS

. UNCLASSIFIED

consists of the howitzer bottom sleigh
and recoil mechanism, a lifting bar, an
aiming circle with case, circular wooden
supports, a shock block, and a shock pad.

PARACRATE, Md&—Paracrate, M4, is
similar in shape to Paracrate, M3. The
load is made up of the top cradle and
sleigh of the howitzer, a shock block, and
a shock pad. Paracrates, M3 through M6,
have the bomb shackle and parachute
harnesses separated from the paracrates.

PARACRATE, M5—This paracrate is a
rectangular plywood box with a hinged
lid. Tts load is composed of the howitzer
tube, a muzzle cover, a tube thread cover,
a lifting bar, lifting straps, a shock
block, and a shock pad.

PARACRATE, M6—Paracrate, M6, is
a rectangular plywood box with a detach-
able padded lid. The load consists of the
howitzer breech mechanism, the hub
caps, the panoramic telescope and tele-
scope mount in a special container, the
telescope mount support, and a lifting
strap.

PARACRATE, M7—Paracrate, M7,
consists of a square wooden frame, the
inner sides of which are beveled. The
parachute harness is attached to the
frame. The load is composed of the
howitzer wheels and hub plugs.

PARACHEST, M8—This parachest is
made of plywood, and consists of a large
section to which a slightly smaller section
is added as a continuation. The cross sec-
tion of cach portion is six-sided, in the
form of a square on which is imposed a
truncated triangle. The front end of the
large section is hinged, so that it can be
opened for loading. The parachute har-
ness is separate and when assembled on
the parachest has skids lashed to it to
tacilitate landing. The load is composed
of ten complete rounds of 75 mm howitzer
ammunition, each of which is packed in
a fiber container.

PARACAISSON, M9—Paracaisson,
M9, is a manually drawn, knockdown
cart with a plywood body of hexagonal
cross section, demountable steel wheels,
and an axle assembly, drawbar, tongue,
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PARACRATES M1, M2, M3, M4, M5, M6, M7, PARACHEST M8, PARACAISSON M9 (continued)

PARACAISSON, M9 (AMMUNITION CART), CART ASSEMBLED

and drawlines, all of which can be packed
in the body when the paracaisson is dis-
assembled for transport. A wheel spacer,
a brace support, a drawbar tray, an axie
tray, tray side braces, and tray top braces
are utilized in packing the components
of the paracaisson. The bomb shackle
and parachute harness are separate.

The paracaisson is used to transport
ammunition, ecight complete rounds in
individual fiber containers constituting a
full load. When assembled, the paracais-
son is normally pulled by two men who
grasp the drawbar at the free end of the
tongue. When it is necessary for four
men to tow the cart two drawlines
are attached to the axle by means of
drawline hooks which hook through holes
in the axle.

The howitzer, caisson and cart, with
ammunition, are packed in nine paracrate
loads having a total weight of 2,571
pounds. The component parts of these
loads and the equipment required for
assembling them are as follows:

UNCLASSIFIED

S 11 S RIS OFFICE CHIEF

Paracrate Load, M1

Front trail...... ... .. ... .. ... . ...... 236 1b.
Paracrate, M1, including cover, front rein-

force, rear reinforce and wooden brace. . ... 58 Ib.
Lifting bar...... ... .. ... ... ... .. ... 9 Ib.
Parachute. ... .......................... 23 Ib.
Totak weight.. ... ... ... ... ............ 326 b,
Paracrate Load, M2
Rearteail...... . ... ... ... ............ .. 95 1b
Axle. . ... .o 65 1b
Trail handspike. ... ... ... . L 7 Ib.
Spongestaff, ... L 6 Ib.
Spare parts and toolbox. ...... ... ... ... .. 40 Ib.
Paracrate, M2, including cover, wooden sup-

ports, and wooden hexagonal housing. . .. .38 Ib.
Parachute. ... ... ... .. ... ... ... ... ... 23 1b.
Total weight......... ... .. ............. 274 Ib.
Paracrate Load, M3
Bottom sleigh and recoil mechanism. ... ... 203 b,
Aiming circle with ease............ ... ... .. 18 Ib.
Paracrate, T3.. ..., ... ... ... 73 Ib.
Liftingbar. ... ... .. ... o 9 Ib.
Parachute. . ....... ... ........ ... ... ..., 23 Ib.
Total weight.... ... ... ............... 326 Ib
Paracrate Load, M}
Cradle........ ... ... . ............. 100 Ib.
Topsleigh. ......... ... ............... 121 1b
Paracrate, M4. . ... ... ... . ... .. ... .. 87 Ib.
Parachute. . ..... ... ... .. .............. 23 Ib.
Total weight. ... . ... ... .............. 3311b

Paracrate Load, M5

Tube. ..o 221 Ib
Paracrate, M5. ... ... ... .. ...ciiiiiiiinn 49 b,
Liftingbar. ...... .. ... ... ... 9 Ib.
Parachute. .............................. 23 lb.
Total weight............................ 302 Ib.
Paracrate Load, M6

Breech assembly......... e 121 Ib.
Paracrate, M6. . ... ... .................. 13 Ib.
Telescope panoramic w/mount. . ........... 45 ]b.
Parachute........... ... ... ..o e 23 1b.
Total weight.......... ... ... i 202 1b.
Paracrate Load, M7

Wheels (two)........... e 180 Ib.
Paracrate, M7, . ... ... ... .. ... ..., 14 Ib.
Parachute......... ... . ... ... ... 23 lb.
Total weight............................ 217 1b,

Paracrate Load, M8

Ammunition, 10 rounds in indiv. fiber cont..220 Ib.

Parachest, M8 ... ... .. .......... ..... 47 1b.
Parachute............ ... .. ... ... ..... 23 1b.
Total Weight. ... ... . ... ... ... .. 290 1b

Paracrate Load, M9

Paracrate cart........ ... .. ... ... ...... 105 Ib.
Ammunition, 8 rounds in indiv. fiber cont...176 Ib.
Parachute. .. ...ovuriiiniiiieans 23 Ib.

Total weight............................ 304 Ib.
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75 MM FIELD HOWITZER MIAT—cARRIAGES M3A2, M3A3 (Continued)

he 75 mm field howitzer is a light artil-
) Yery piece used by horse artillery and
S similar to the 75 mm pack howitzer
SXcept for the carriage. With the shell,
B K, A.T., M66, it can be employed as
&1y antitank weapon at normal battle
Caxages.

CARRIAGE, M3A1—Designed for tow-
inige at high speed, this carriage is a redesign
OF the Pack Howitzer Carriage, M1. The
DI 1 recoil mechanism, top and bottom
sleighs are utilized. A split trail and
PTeumatic-tired wheels mounted on spin-
dles which can be rotated, permit the
Caxrriage to rest on a firing base and the
tradils. This three-point suspension gives
Zreat stability during firing. Internal-
expranding brakes are used on this car-
riage. The M3A1 carriage is now classi-
Hed as Limited Standard.

€ ARRIAGE, M3A2—Addition of shields
to <Carriage, M3AIl, in accordance with
O . C.M. 17990 changes the model designa-
tiomn of the carriage to M3A2. It is now
classified as Standard.

€ ARRIAGE, M3A3—When Carriages,
ME3 AL or M3A2, are equipped with com-
bat tires and wheels with divided rims,
the designation of either carriage becomes
ME3A3 (0.C.M. 18154). This carriage is
classified as Standard.

~152.5" —mme— —

Sighting and Fire Control
Equipment

On Carriage Equipment
Panoramic Telescope, M1
Telescope Mount, M16
Range Quadrant, M3
Elbow Telescope, M5

Off Carriage Equipment

Bore Sight

Gunner's Quadrant, M1

Aiming Circle, M1

Compass, M2

1-Meter-Base Range Finder, M7 or M1916
B. C. Telescope, M65 or M1915A1
Bracket Fuze Setter, M1916A2

Hand Fuze Setter, M15 or M16

Ammunition

Ammunition for the 75 mm Field How-
itzer, M1, is in the form of semi-fixed
rounds. It consists of H.E. Shell, M41A1,
with P.D. Fuze, M48, and T.-S.Q. Fuze,
M54; H.E. Shell, M41, with P.D. Fuze,
M48; H.E. Shell, M48, with P.D. Fuze,
M48, and T.-S.Q. Fuze, M54.

LIGHT LIMBER, M4, A

UNCLASSIFIE

IGHT CAISSON, M2, WITH

EXPERIMENTAL COUPLER, FOR 75 mm HOWITZER TRANSPORY

Trainer

The 37 mm Gun, M1916, with Mount
M35, is used for training in laying and
firing the 75 mm Howitzer, M1A1. The
37 mm Gun, M1916, and its recoil mecha-
nism are fastened to the 37 mm Subealiber
Mount, M5, which is in turn fastened to
the bottom sleigh after removal of the
top sleigh for training purposes.

Light Limber, M2

This is a two-wheeled vehicle to which
the trail of the howitzer carriage is con-
nected to form a four-wheeled unit when
traveling. It is equipped with pneumatic-
tired disk and rim type wheels for high-
speed transport. The limber chest has a
capacity of 22 rounds of ammunition.
The weight of the limber is 770 pounds
when empty and 1,245 pounds with full
ammunition load. Classification of this
limber is Limited Standard. The model
M4 is Standard.

Light Caisson, M1

Designed primarily to carry ammuni-
tion, thisis a two-wheeled vehicle equipped
with pneumatic tires and standard auto-
mobile internal-expanding brakes. It
weighs 860 pounds when empty and 1,965
pounds with 52 rounds of ammunition
in the caisson chest. It is now classified
as Substitute Standard. The model M2
is Standard.

RerereNces-—~TM 9-2005, v.3; TM
9-320; TM 9-1320; FM 6-110; FM 6-70.




75 mm GUNs MI1897 A2, M1897 A4—cArRiAGE M2A3—STANDARD

75 mm GUN, M1897A2, ON CARRIAGE, M2A3, IN FIRING POSITION

PRINCIPAL CHARACTERISTICS OF 75 mm GUN, MI1897A2,

hese weapons are modernizations of the

75 mm Gun, M1897. The M1897A2
is standard for the manufacture of the
complete gun, while the M 1897A4 is stand-
ard for conversion of existing M 1897 guns
(0.C.M. 14510).

In 1917 the A.E.F. in France and cer-
tain regiments in the United States were
equipped with the French 75 mm M1897
gun as the standard for light field artil-
lery matériel. The performance of this
gun in battle was such that it was consid-
ered the most effective light field gun used
in World War 1. A considerable number
of these guns were purchased from France,
while similar guns were manufactured in
the United States. The parts of the Amer-
ican and French manufactured guns are
identical and interchangeable,

As mounted on modernized carriages
which may be towed at any speed, the
75 mm gun is today a far more formidable
weapon than was its counterpart in the
last war. New ammunition, including
armor-piercing projectiles, has been de-
veloped to give greatly increased range.
These guns are now being withdrawn from
service to be placed on self-propelled
mounts. No further production of these
guns has been undertaken,

GUN, M1897—This gun and its varia-
tions are of built-up construction with
breechblocks of the cylindrical Norden-
feld eccentric screw type threaded on the
exterior to fit the breech recess. The breech-
block is opened by rotating 120° around
its axis and automatically ejects the empty

AND CARRIAGE, M2A3

GUN, M1897A2 CARRIAGE, M2A3 Trail spread (included angle)............. .. 60°
Caliber. ......... ... i 75 mm  Total weight withoutgen. .. ...... .. .. 2,338 Ib.  Elevation (maximum) (on wheels). ... . ... 45°30’
Weight. ................o 1,026 Ib.  Height of lunette (limbered position). . . .. 29 ins, Depression (maximum) (on wheels). . .. .. —9°14/
Overall length. .................. 107125 ins. | ength of carriage (muzzle to lunette)..220.5 ins.  Traverse (maximum, right) (on wheels). ... . .30%’
Length of bore. ................ ... 345 cals.  Width over hubcaps. .................. 80 ins.  Traverse (maximum, left) (on wheels). ... . .30°15’
Muzzle velocity. .. .. .. 1,778, 1,950, 2,000 £./s.  Tread width (c/—¢c/ of wheels)}. ... ... ... 70 ins.  Total weight of gun, mechanism, and
Volume of chamber (M61, A.P.C.).88.05 cu. ins. Height in traveling position. ... ......... 56 ins. camiage. . ... 3,400 Ib.,
Travel of projectile in bore

(M61, APCY. ............... ... 88.99 ins.
Maximum powder pressure AMMUNITION M4s, H.E, M72, AP, Meé1, AP.C,

(Mé1, AP.C)............38,000 Ib./sq. in.  Weight of complete round. .................... 19.49 lb, 18.80 Ib. 19.98 Ib.
Type of block mechanism. Nordenfeld screw block  Weight of projectile. . . ....................... 14.60 Ib. 13.93 Ib. 14.92 Ib,
Rate of fire.... .................... 6 rds./min.  Weight of projectile explosive charge............ . 1.47 b, 171,
Range (M61, AP.C))............ . 13,870 yds. Weight of propelling charge. . . .............. ... 1.93 Ib. 1.90 Ib. 2.16 Ib.
RECOIL MECHANISM Type of ammunition........... ... .. .......... Fixed Fixed Fixed
Type. ... Mydropneumatic
Weight. ........ ... o L. 237.21 lb.  Armor penetration—homogeneous plate
Normalrecoil . ...................... 44,9 ins 20° from normal— 500 yds. ............... ... .. .. .. .. . .. 3.2 ins, 2.8 ins.
Maximum recoil. .. .......... ... ... .. 48 ins 1000yds... ... 2.7 ins, 2.5 ins.
Maximum piston-rod pull. . ...... .. .. 11,250 Ib, 2000 yds.. .. ... 2.1 ins. 2.1 ins,

UNCLASSIFIED |
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75 MM GUNs MI897A2, MI897A4 (Continued)

cartridge case. The normal life of the gun
is approximately 10,000 rounds.

GUN, M1897A4—Rollers, sweeperplates
with felt pads and part of the jacket are
removed from the MI897 gun and re-
placed by steel rails and bronze strips
attached to supports on the gun.

GUN, M1897A2—This gun is identical
with the M1897A4 and is standard for
new manufacture.

CARRIAGE, M1897—About 2,800 of
the French-manuofactured M1897 car-
riages were purchased. They were issued
and stored without distinction as to their
source. The gun slides on a steel-forged
cradle trunnioned on a rocker assembly
enabling changes of elevation to be made
without disturbing the angle-of-site set-
ting. The rocker is trunnioned on a single
trail supported by the axle housing. The
hydropneumatic (Puteaux) recoil system
assures constant recoil. The carriage has
steel-tired wheels and is equipped with a
combination road brake and firing support.

CARRIAGE, M1897M1—This is the
American manufactured version of Car-
riage, M 1897, differing from the M1897
in the recuperator system which has a
respirator assembly instead of a front plug,
shields, lunette, wheels, wheel guards,
spares and accessories. Parts of this car-
riage are not interchangeable with those
of the M1897.

CARRIAGE,M1897A2—When equipped
with a handspike, the M1897 takes the
designation M1897A2.

CARRIAGE, M1897M1A2—This is the
M1897M1 equipped with a handspike.

CARRIAGE, M1897A4—Fitting high-
speed adapters to the M1897, M1897A2,
M1897M1 and Mi897M1A2 changes the
model designation of any of these car-
riages to M1897A4. The modification con-
sists essentially of a high-speed adapter,
the substitution of pneumatic tires on disk
and rim wheels in place of steel- or rubber-
tired wheels and the replacement of the
former brake system by one using internal-
expanding brakes.

All modifications of the M 1897 carriage
through M1897A4 possessed the inherent
disadvantages of limited clevation and
traverse, with a maximum normal gun
range of only 6,930 yards. By burying the
trail, it was possible to obtain a range of
9,200 yards. It was, therefore, considered
essential to design a new carriage to mount
the M1897 gun which would overcome
these handicaps. This was done in 1934,

st AQSIFED

when the first of a new M2 series was
originated.

CARRIAGES, M2A1 AND M2A3—A
distinguishing feature of these carriages
is the split trail which permits an eleva-
tion of +45°, resulting in approximately
399, greater range than that obtained in
earlier models with a solid trail. For high-
speed transport, the carriages are equipped
with pneumatic-tired disk and rim wheels
with internal-expanding brakes. Equili-
brators neutralize unbalanced weight in
the gun and recoil system. Traverse is in-
creased to 85°. In firing position with the
trails spread, an adjustable jack may be
used to support the carriage weight, thus
forming a three-point support consisting
of the jack and spades. On level ground
the gun may be fired safely from the
wheels with the trails in either of the
spread positions.

CARRIAGE, M2A3—The carriage is &
modification of the Carriage, M2. It is of
the split trail type, equipped with a draw-
bar for use with a motorized unit. The
lower part of the top carriage is modified
to provide clearance for the pivoted axle.
The trails and spades are 19 inches shorter
than those of the M2. The firing jack is
replaced by segments, and the carriage
has a pivoted axle which automatically
adjusts itself to permit laying the picce
with the wheels at an angle of up to 10°
to the horizontal. The Recoil Mechanism,

M2, combines the cradle, recoil and re-
cuperator cylinders which check move-
ment in recoil and counter recoil gradually
to prevent displacement of the carriage.

Sighting and Fire Control
Equipment for Carriage, M2A3

On Carriage Equipment

Panoramic Telescope, M12A1, on Telescope
Mount, M22 '
Ellﬁw Telescope, M14, on Telescope Mount,

Range Quadrant, M5

OF Carriage Equipment

Aiming Post, M1

Gunner's Quadrant, M1

Bore sight

Aiming Circle, M1

Compass, M2

1-Meter-Base Range Finder, M7 or M1916
B. C. Telescope, M65 or M1915A1

Ammunition

Ammunition for the 75 mm Guns,
M1897A2 and M1897Ad, is in the form
of fixed rounds. It consists of H.E. Shell,
Mk. I, with P.D. Fuzes, M46 and M47;
H.E.Shell, M48, with P.D. Fuze, M48, and
T.-S.Q. Fuze, M54 ; chemical Shell, Mk. 11,
with P.D. Fuze, M46; Shrapnel, Mk. I,
with 21-second Combination Fuze, '07M;
A.P.Shot,MZ21, and semi-A.P. Shot, M72.

Trainer

For training purposes only, the 37 mm
Subcaliber Gun, M 1916, is used to provide
practice in laying and firing the 75 mm
matériel. The 37 mm Subcaliber Mount,
M2,isusedon 75mm Gun Carriage, M 1897,
only. The 37 mm Subcaliber Mount, M8,
1s used on Carriages, M1897M1A2 and
M1897A4. The 37 mm Subcaliber Mount,
M7, is used on 75 mm Gun Carriages, M2,
M2A1, M2A2 and M2A3.

Rerenences—TM 9-2005, v.3; TM
9-1305.

Comparison of Gun Carriages

M1897 M1897TM1A2 M1897A4 M2A1 M2A2 M2A3
Weight of gun and car-
riage complete (in pounds). 2,657 2,657 3,007 3,675 3,675 3,400
Length of recoil (in inches). .. 44.9 449 449 41.5- 41.5- 449
46 46
Height of axis from
ground (in inches). . ... . .. 40.4 40.4 444 47 47 47
Maximum elevation. ... .. ... 19° 19° 19° 46° 46° 49°30’
Maximum depression,.......10° 10° 10° 10° 10° 9°15/
Maximum traverse, right. . . .. 3° 3 3° 45° 45° 30°9’
Maximum traverse, left, . .. .. 3° 3° 3° 40° 40° 30°15’
Muzzle velocity (f./s.). ... ...1,955 1,955 1,955 1,955 1,955 1,178
1,950
2,000
Maximum range (in yards). . . 9,200 9,200 9,200 12,780 12,780 13,950
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ARTILLERY REEL MI9O9MI—STANDARD
BATTERY REEL M1917 A2—STANDARD

ARTILERY REEL, MISOPMY

UNCLASS‘HED SATTERY RERL, MIPI7AY
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ARTILLERY REEL, 1909M1—
STANDARD

-adquarters units of certain horse-

drawn light field artillery organiza-
tions use the Artillery Reel, M1909M1,
instead of the Battery Reel, M1917A2,
for laying wire, The artillery reel consists
of & frame, tool chest, drums, drum clutch,
drum driving mechanism, drum brake,
seal, wheels, drawbar or pole, doubletree,
singletree and neck yoke. The two drums,
mounted between the wheels, carry 4
miles of 11-strand insulated wire. They
are driven from the wheel axle sprocket to
the jackshaft sprocket and from the jack-
shaft sprocket to the drum sprocket, a
chain drive being employed in each in-
stance. The right drum 11 rotated from
the drum sprocket through the cluteh to
the drum. It may be revolved singly or
both drums may be revolved simultane-
ously by engaging the left drum to the
right drum by means of a second clutch.
A drum latch lever operates a latch for
locking the right drum. Attached to the
drum lateh lever is a leather-faced brake
shoe which comes against the flanged rim
of the right drum end plate to act as s
hrake A brake shoe which engages the left
drum end plate is controlled by the foot
lever near the operator's seat.

Rereresce—TM 9-305.

BATTERY REEL, MI1917A2—
STANDARD

Th.- Battery Recl, MI9I7AZ, is used
in Th mm gun batteries of horse-
drawn artllery to carry, lny and recover
msulated  wire for communication by
field telephone or buzzer, It s also em-
played to transport certam other com-
nimeation, fire conlrol and topographical
cgupment, Tt consists exsentunlly of a
{rame, dram, operating gear, front chest.
rear chest, seat, wheels, pole, doubletree,
stngletree and neck yoke,

The drum is 1 foot in diameter and
holds 1.7 mihes of wire. A drving gear
attached te the left wheel operates the
dran through the medium of o drniving
eluteh. The drving cluteh is engaged and
disengaged by a hamd lever which simul-
tancously disenpages or engages a brake
vhsteh used for braking the dreum when it
1+ desired Lo stop it from rotating, As the
wire pays out 1t s guided by a guide bar
which runs the length of the drum.

Rerekesce--TM 9305,




'nm}cquacy of exising antitank guns
when opposed by heavily  armored
vehicles resulted, in September, 1940, in
the preparation of specifications for a
3" gun suffciently powerful to destroy
the most formidable tanks then in wse.
It was recommended that & gun be con-
structed to combine the 3 inch antiair-
craft gun tube. T, the 165 mm breech-
block., and the 105 mm Howitzer Car
riage, M2. This gun and its carriage were
standardized in December, 1941, as 3
Inch Antitank Gun, M3, and Carnage,
M1. Further tests by the Tank Destroyer
Command resulted in the adoption of the
M5 gun and M1 carriage as a stamdand
antitank weapon late in 1942, In 1943 the
M1 Carrisge was molified and designated
3 Inch Gun Carriage, M6, Thix carriage
is now Standard.

3 INCH GUN, M3 --The gun consista of
a long-barreled tube, & modificd breech
ring, and & breeeh mechanism pertaining
to the 105 mm Howitzer, M2A1,

3 INCH GUN CARRIAGE, Mt The
carriage is & combination of the 105 mm
Howitzer Carriage, M2, and the 105 mm
Howitzer Recoil Mechaniam, M2, with
minor modifications. This carnage is now
Limited Standand.

3 INCH GUN CARRIAGE, Mé-— The 3
Inch Gun Carnage, M6, standardized 18
November 1943, is basically a modifica-
tion of the 3 Inch Gun Carriage, M1.

Additional protection is afforded by a
new sloping shield and a shickl apron
with fittings secured to the axle. This
apron insures approximately five inches

T e e B

3 INCH ANTITANK QUN, MS. ON CARRIAGE, M4, IN FIRING POSITION AT 0° BLEVATION

clearance between the bottom of the
aproti and the ground when the gun is
i firtng position with the carnage resting
an the lres,

In order to limit the cant of the axle to
5° an either side, axle stops are provided.
To secure the segments in firing and
traveling pusitions, wheel segments with
necessary fittings are provided for 9.00x
20 combat tires.

Handspikes, ratchet wrenches and a
castor wheel facilitate manual movement
of the carriage for short distances. The
castor wheel (4.00x8 tire) is designed to
be carnied on top of the trails when not
N use.

The Recoil Mechanism, MOAL, has a
five-inch extension on the recail piston
rod, replacing the fout-inch extension
used on the Recoil Mechanism, M9, with
no other change.

New traveling locks are provided in
order to carry the muzzle of the gun
approximately 12 inches higher in the
traveling position.

PRINCIPAL CHARACTERISTICS

GUN
Coliber of gua 3 ias
Weight of gus 1,475 b,
Overoll length : 148.4 ins.
Length of bore . 30 cobs.
Muzzle velocity
AP. 15 b, projectile 2,600 f /s
HE 12T . octile 2800 1 /s
Volume of chom . 200 cu. ins.
Travel of projectile 121.3 ims.

Maszimum powder pressws 34,000 I1b./sq. In.
Type of block mechonism

Rote of fire
Maximum range (AP.C., M62

RECOIL MECHANISM
Type
Waight

2 rdv. /min.
16,100 yds.

Hydropnewmatic
473 b,

AMMUNITION

Weight of complete round
Weight of projectite i
Weight of C: charge
Weight of isg chorge
Typa of ammunition . .
Armor pensiratios—~homogensous plate
20" from aomal, 1500 yds.

UNCLASS%FIED |

CFFICE CHIEF 8 OF OXDNANCE mismas

Normal recolf
@O . 30.5 Ine.
@ 30" . 345 ins.
Maximum recoll 44 Ins.
CARRIAGE
Total vno?}u! without gun 4,375 tb.
Height of lunette (limbered position) 27 Int.
Lmﬁ of conioge (murile to lunette) 272 ins.
W over hub cops - co . 8% e,
Treod width (¢/—c/ of wheels) 70 ins,
Overall height (limbered position) 6% im,
Elevation (moximum) . . 3001y
Depression (maximum) . S A 1
Traverse (maximum, 13'51) R .
Traverse (maximum, feb) = FEN
Tatal weight of gun, mechanism, and
caniage .. 58501,
Mar AT H.E. Mét A P.C,
24,36 1b. £27.23 Ib,
12.87 1b. 15.43 fb.
.. B4lb, A7 b,
457 Ib. 4.6% Ib,
Fined Fixed
. 4.2 ins.
385 ins,
.31 ins,

There also is a shoulderguard, with
opening for removal of the breechblock,
(Grun Section Chest, M7, has been modi-
fieed for stowage of sighting equipment and
it is secured to the trails when traveling,
The maximum clevation is 30°,

Ammunition

The standard ammunition for this gun
is in the form of complete fixed rounds.
It consists of H.E. 8hell, M42A1, with
M.T. Fuze, M43, and AP.C. Projectile,
MB2, with B.D. Fuze, M66,

Rererences —— QCM  16517; OCM
17251, OCM 21870; OCM 22132, TM
9-2005, v.3; TM 9-303.

Sighting and Fire Control
Equipment

On Carriage Equipment
Telescope Mount, M41 A1
Panoramic Telescope, M1RA3
Telescope, M4t
R

Ad 0
Range Quadront, M6

f

Right-hond view of the broech ond of 3 inch Anti.
tank Gun, M3, an Carriage, M8, showing Elbow
Telencope, M29, ond Range Quadrant, M6,




105 MM HOWITZER M2A1—cARRIAGE M2A2—STANDARD

LEFT REAR VIEW OF 105 mm HOWITZER, M2A1, ON CARRIAGE, M2A2

PRINCIPAL CHARACTERISTICS

HOWITZER, M2A1

Caliber.................. .. el -...105 mm
Weight. . ... 1,080 Ib.
Overalllength. . .................. 101.35 ins.
Lengthofbore. . ................... 292.5 cals.
Muzzle velocity... ................. 1,550 f./s.
Volume of chamber................ 153 cu ins.
Travel of projectile in bore. . ......... 7 ins.

Maximum powder pressure. . ... 28,000 Ib /sq in.

Type of breech mechanism. ............. Sliding
Rateof fire... .. ...t 4 rds. /min.
Range.........coiiiiiiiieannns 12,500 yds.
RECOIL MECHANISM, M2A1
Type. oo Hydropneumatic
Weight. . ..o 457 Ib,
Normal recoil. . .................... ... 49 ins.
Maximumrecoil.. ...... ... ... 44 in
Maximum pistonsrod pull.. ... ... .. 12,980 lb
CARRIAGE, M2A2
Total weight (with howitzer and

recoil mechanism). . ............... 4,970 lb,

Height of lunette (limbered position) . . . .. 18 ins.
Length of carriage (muzzie to lunette) . . . 236 ins.
Width overhubcaps. .................. 82 ins,
Tread width (c¢/l—c/B) .. .. .......... ... 70 ins.
Height in traveling position. . . .. .. ... 65.75 ins.
Trail spread (included angle). .28° left, 29° nghf
Elevation (maximum) on wheels. ... ..... . ... 65°
Depression (maximum)........ ... .. ... ... —5°
Traverse {(maximum, right). .. ... ... .. ... ... 23°
Traverse (maximum, left). .. ... .. ... ... ... 23°
Total welghf of gun, mechanism, and

carriage. ... ... ..o 4,260 Ib,
AMMUNITION
Weight of complete round (with

M1 HE. shell). .............. 41 Ib., 12 oz.

Weight of projectile. .. .......... ... ...

Weight of projectile explosive charge, M1.4.8 I,
Weight of propelling charge

Sighting and Fire Control
-Equipment

On Carriage Equipment
Panoramic Telescope, M12A2
Telescope Mount, M21
Range Quadrant, M4
Telescope Mount, M23
Elbow Telescope, M16

Off Carriage Equipment

Aiming Circle, M1

Compass,

1-Maeter-Base Range Finder, M7 or M1916
B. C. Telescope, M65

Hand Fuze Setter, M17

Graphical Firing Table, M4UNCLASSIHED

(opproximate)................. .. ... 2.94 b,
Type of ammunition....... ... ... ... Semi-fixed
Ammunition

Ammunition for the 105 mm Howitzer,
M2A1, is in the form of fixed and semi-
fixed rounds. It consists of H.E. Shell,
M1, with P.D. Fuze, M48, and T.-S.Q.
Fuze, M534; Chemical Shell, M60, with
P.D. Fuze, M57; Smoke Shell, B.E., M&4,
with Fuze, T.-8.Q. M54, and HE., A.T.
Shell, M67, with B.D. Fuze, M62.

Rererences—TM 9-2005, v.3; TM
9-325.

he major development in 105 mm

howitzer matériel has been in carriage
design. The present Carriage, M2A2,
capable of transport at speeds up to
thirty-five miles an hour, is a modifica-
tion of the Carriage, M1, designed for
draft by horses or slow tractors.

The 105 mm Howitzer, M2A1, is also
mounted on the self-propelled motor
cartiage, M7, and the medium tanks, M4
and M4A3.

HOWITZERS, M2 AND M2A1—Posses-
sion of the same general characteristics
makes these howitzers interchangeable.
The only difference between the two
models is in the design of their breech
rings. A sliding-type breechblock is used
with either howitzer. The piece is fired by
a lanyard attached to a firing mechanism
on the cradle.

CARRIAGE, M2—The M2 carriage has
a split trail, pneumatic-tired disk and rim

-wheels, and brakes operated from the

driver’s seat of the prime mover.

The unbalanced weight of the howitzer
is necutralized by a single-unit, spring-
type equilibrator. The elevating arcs
serve as a seat for the trunnions of the
carriage. The elevating mechanism on
the cradle may be operated from either
side of the carriage. The axle and the
support are designed to compensate for
irregularities of the terrain when the
howitzer is in firing position.

The M2A 1 hydropneumaticrecoil mech-
anism is of the constant-length type. The
howitzer and recoil system are attached
to a sleigh. The piston rod is attached to
the cradle and remains stationary during
recoil and counter recoil.

CARRIAGE, M2A2—The 105 mm How-
itzer Carriage, M2A2, is the M2A1 Car-
riage with newly designed shields which

give considerably more protection than
did the shields used on the M2A1.

The Carriage, M2A2, is classified as
Standard.
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105 MM HOWITZER M3 —cARRIAGE M3AT-—STANDARD

CHARACTERISTICS
Caliber of howitzer.................... 105 mm
Weight of howitzer.................... 955 1b,
Weight of projectile

E,M1.. . ... 331b
HE,AT, M6T..................... 29 Ib.
Mozzle velocity. .. ................. 1,020 f./s.
Twist of rifling. ............. Uniform, right-hand
1 turn in 20 cals.
Length of bore (approx.)............... 16 cals.
Maximum range, 30°. .............. 7,250 yds.
CARRIAGE, M3A1

Weight of howitzer and carriage
without accessories. ... ............. 2,495 Ib.
Length, overall (traveling position). . .. .. 155 ins.
Width, over hubeaps. ............... 675 ins.
Tread width (c/l—c/l)............... 561 gins.
Height, overall.. . ......... ... ....... 493/ ins.
Height to center of bore. . ............ 3415 ins.
Height of lunette (limbered position). . ... . 29 ins.
Elevation............... ... .. ... 30°
Depression. ....................cciuiu... —9°
Traverse right or left from center line. . . . . 22° 30’
Size of combat tires. . ............... 750 x 16
Type of recoil mechanism....... Hydropneumatic
Normal recoil at 0° elevation............ 27 ins.
at 30°elevation..................... 30 ins.
Equilibrators. . ... ...................... Spring

Weight of recoil mechanism and cradle. . .379 Ib.

he 105 mm Howitzer, M3, on Carriage,

M3A1, was developed to provide a
weapon for direct or indirect fire against
combat vehicles. It was made sufficiently
compact and light in weight for transport
by air. Development of this howitzer and
carriage, then designated as 105 mm
Howitzer, T7, and 105 mm Howitzer
Carriage, T6, was initiated by O.C.M.
17261, dated 25 September 1941. 0.C.M.
19910, dated 3 March 1943, standardized
the Howitzer, T7, as M3; the Carriage,
T6, as M3A1; the Recoil Mechanism, T'13,
as M13; the modified Range Quadrant,
M3, as M8, and the modified Elbow Tele-
scope, M5, as M61.

HOWITZER, M3—This howitzer con-
sists of the tube, the breech ring assembly
screwed to the tube and locked in place,
and the breech mechanism. The rectangu-
lar, horizontal-sliding breechblock, oper-
ated by a lever, contains a firing-lock
recess for the Firing Lock, M13.

CARRIAGE, M3A1—This carriage was
espectally designed for high-speed travel.
Tt is of the split-trail type with pneumatic-
tired wheels. Its component parts are the
sleigh, recoil mechanism, cradle, top and
bottom carriages, elevating and traversing

UNCLASSIFIED

105 mm HOWITZER, M3, ON CARRIAGE, M3A1l

mechanism, equilibrators, firing base, trails
and wheels.

The hydropneumatic recoil mechanism
ishoused in a recoil cylinder and a counter-
recoil cylinder fixed underneath the bot-
tom sleigh. Slides on the bottom sleigh
are fitted to ways on the eradle. Trunnion
bearings at the top of the top carriage
support the cradle, while bearings at the
bottom support the lower ends of two
spring-type equilibrators. The elevating
gear case is fitted to the top carriage.
Elevation is accomplished by a handwheel
located on the right side of the carriage.

The bottom carriage is fitted with a
pintle bearing, trail brackets, trail lock
pin bracket, firing base hinge brackets,
traveling lock stops and a traversing rack.
A handwheel on the left side of the car-
riage operates the traversing mechanism.

A combined firing-base and traveling
lock can be lowered to provide a base for
the howitzer during firing. Wheel carriers
facilitate changing the carriage from the
firing to the traveling position, or from
the traveling to the firing position,

The wheels are of the divided rim type,
with pneumatic .combat tires equipped
with bead locks and combat inner tubes.

The internal-expanding parking brakes
are actuated by handbrake levers.

Sighting and Fire Control
Equipment
On Carriage Equipment

Telescope Mount, M16
Telescope Adapter, M9
Elbow Telescope, M62
Range Quadrant, M8
Elbow Telescope, M61

Ammunition

Ammunition is in the form of semi-fixed
rounds. It consists of H.E. Shell, M 1, with
P.D. Fuze, M48, and H.E., A.T. Shell,
M67, with B.D. Fuze, M62. The powder
charges are made up in five zones for H.E.
shell with muzzle velocities correspond-
ing to Zones I to V for the 105 mm Howit-
zer, M2A1.

REerFERENCE—TM 9-326.
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4.5 INCH GUN M1—carriAGE MIAT—STANDARD

26°30'926°30

—-81.25"—

TSI S i

4.5 INCH GUN, M1, ON CARRIAGE, M1A1, IN FIRING POSITION AT 0° ELEVATION, THE CARRIAGE RESTING ON THE FIRING JACK

PRINCIPAL CHARACTERISTICS

GUN, M1
Caliber.........coovveii i 4.5 ins.
Weight . ..o 4,200 lb
Overalllength. ... ................ 193.69 ins.
Lengthofbore . ..................... 42 cals.
Muzzle velocity .. ........ 1,820 and 2,275 £.fs,
Volume of chamber. .. ... . ... ... 531 cu. ins.
Travel of projectile inbore.. ... ..... 162.16 ins.

Maximum powder pressure. . .. 40,000 Ib./sq. in.

Type of block mechanism. .Stepped-thread inter.
rupted screw

Rateof fire.........coovivnn . 4 rds./min.
Range (maximum)................. 21,125 yds.

RECOIL MECHANISM, M5

Type. i Hydropneumatic

N 1,671 Ib.

Normal recoil, variable. .43 ins. at 0° to 29 ins,
at 65°

Maximum piston-rod pull.. .......... 48,000 Ib.

CARRIAGE, M1

Total weight withoutgun. .. ... ... ... 8,270 b,
Length of carriage (muzzle to lunette). . . 312 ins,
Overall width. . ... ........... ... ... 9514 ins,
Width of tread (c/—=¢/ of wheels). . . ... 8115 ins.
Height of lunette (limbered position). . ... 29 ins.
Overall height (traveling). . ........... 83Y% ins.
Trail spread (included angle). .. ............ 60°
Elevation (maximum) (firing base)... ........ 65°
Depression (maximum) (firing base). .. ...... .. 0°
Traverse (maximum, right). ........... ... 26°30’
Traverse (maximum, left). ... ....... ... 26°30/
Total weight of gun, mechanism, and

cariage (limbered) ... ..... ... .. 12,455 |b.

172

AMMUNITION
Weight of complete round (M65, H.E.) 61.963 1b,,
66.315 Ib,

Weight of projectile. . ............... 54,90 Ib.
Weight of projectile explosive charge. .. .4.49 Ib.
Weight of propelling charge. 7.063 1b., 11.415 {b.
Type of ammunition........... Separate loading

Sighting and Fire Control
Equipment
On Carriage Equipment

Panoramic Telescope, M12
Telescope Mount, M25

Off Carriage Equipment

Aiming Circle, M1

Compass, M2

1-meter-base Range Finder, M7 or M1916
B. C. Telescope, M65 or M1915A1

Hand Fuze Setter, M21

Graphical Firing Table, M13 (short range), or
M20 (long range)

Ammunition

Ammunition for the 4.5 inch Gun, M1, is
in the form of separate loading rounds.
It consists of H.E. Shell, M65, with P.D.
Fuze, M55A1.

Trainer

The 37 mm Subcaliber Gun, M 13, with
37 mm Subcaliber Gun Mount, M12, is

standard for training in laying and firing
the 4.5 inch Gun, M1.

RererEncES—OCM 16644, 23 April

1041, OCM 21769, 7 Oct. 1943; TM
9-2005, v.3; TM 9-328.

he 4.5 inch medium field gun, M1, is a

corps weapon of very modern design
based on that of the British gun of the
same caliber. While weighing little more
than half as much as the 155 mm G.P.F.
gun standard as a corps weapon in the
last war, the 4.5 inch Gun, M1, has nearly
3,000 yards greater range.

GUN, M1—The barrel is equipped with
a stepped-thread, interrupted screw type
breechblock. The recoil mechanism is of
the hydropneumatic (Filloux) type. The
unbalanced weight of the gun and recoil
system is neutralized by spring equi-
librators.

CARRIAGE, M1—The Carriage, M1,
identical in design with the 155 mm How-
itzer Carriage, M1, has a split trail and is
of unsprung, ball-bearing design. When in
a firing position, the weight of the gun
and carriage is supported on a mechani-
cally operated firing jack and on the trails.
Elevation is from 0° to 65°, while total
traverse is 53°. Pneumatic combat tires
and air brakes which can be operated from
a prime mover enable the weapon to be
towed at high speed.

CARRIAGE, M1A1— When electric
brakes are substituted for air brakes on
the Carriage, M1, the modified carriage is
designated 4.5 inch Gun Carriage, M1A1.
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155 MM HOWITZER M1—CARRIAGE MI—STANDARD
155 MM HOWITZER M1918—cARRIAGE MI918A3—irmoieo

PRINCIPAL CHARACTERISTICS
OF 155 mm HOWITZER,
M1, AND CARRIAGE, M1

HOWITZER, M1
Caliber. .. .. B 155 mm
Weight... ... . .. ... 3,825 Ib,
Overalllength ... ... ... ... ... 150 ins
Lengthofbote. . ... . .. .. .. ... ... 20 cals.
Muzzle velocity. . 680, 770, 880, 1,020, 1,220,
1,520, 1,850 f./s.
Volume of chamber . 5 cu. ins,

Travel of projectile in bote. .. .. 120675 ins.
Maximum powder pressute ... . 32,000 Ib./sq. in.
Type of block mechanism Intetrupted screw

Rate of fire. . .2 rds. /min,
Range (maximum). . ...16,000 yds.
RECOIL MECHANISM
Type ... .. .......Hydropneumatic, T2
Waight . .. ... .. 15100,
Normal recoil variable

(supercharge, Zone VII) .. 58 ins. at 0" to

41 ins. at 65°
Maximum piston-

rod pull .. 64,000 ib. at 65° elevation
CARRIAGE, M1
Total weight without howitzer... ... ... 8,141 1b
Height of Junette (limbered position). ... 29 ins.
Width of carriage (overafl) . ... ... .. 9514 ins,
Tread width. .. .. ... ... . .. 8ilhins,
Trail spread (included angle) .. 30° right; 30° left
Elevation (maximum) (on firing base) .. ... .. 65°
Depression. . ... 0°

Traverse (maximus‘n’,v riﬁhi)' (dr; ﬁnng bou) 2630/
Traverse (maximum, left) (on firing base) 26°30°
Total weight with weapon

(without cover or accessories) .. . ... 11,966 Ib.
AMMUNITION
Weight of complete round,

:‘i.gE., M1 07p.. L .. 108.4%2 Ib,
Weight of projectile 95 ib.

Waeight of projectile ub!o:ive charge 15.87 Ib.
Weight of propelling charge .. . 13.42 ib.
Type of ammunition . Separate loading

155 mm HOWITZER, M1918, AND
CARRIAGE, M1918A3

HOWITZER, M1918

Weight. . .. .. 2,740 1b
Lengg'h of barrel 91.81 ins
Length of bore . .. 13.64 c‘ah.
Trave! of projectile &9.88 ins.
Volume of chamber . . 495 cy. ins.
Maximum pressure 26,500 tb./sq. in,
Maximum range . 12,400 yds.
CARRIAGE, M1718A1
Weight of sleigh and recoil mechanism 863 Ib.
Weight of howitzer end carriage in

firing position i 8,184 Ib.
Total weight, matériel in traveling

position, complete N 9,518 {b.
Height above ground, highest point,

top of shield X 71.36 ins.
Range of elevation 0 to +42° 90.
Traverse to right or left ) e 3
Width of tread 751% ins.
Tires, pneumatic. .. .. 13.00x24

UNCLASSIFIED
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Tlu,- first 155 mm howitzers used by the
U, 8 Army were the MI917 and
M1917A L, designed and manufactured in
Franee by the Schneider Company during
the last war. These were succeeded by the
MI918, constructed in America, which
was in turn superseded by the M1 as the
standard 155 mm howitzer matéricl.

155 mm HOWITZERS, M1917 AND
M1911,_A1~~'l‘hcsc are short, heavy can-
non with built-up barrels, interrapted-

155 mm HOWITZER, M1918, ON CARRIAGE, M1918A3

155 mm HOWITZER, M1, ON CARRIAGE, M}

,tf.:"

o I T

screw, carrier-supported breechblocks of
the lever-pull type and continuous-puli,
verlical-sliding firing mechanisms. These
weaponsarcclassifiedas Limited Standard.

155 mm HOWITZER, M1918—The M 1918
howitzer is similar in build, weight, di-
mensions and ballisties to the M1917 and
MI1917A1. The firing mechanism is of the
screw-type, provided with a block-latch
assemnbly as a safety measure. This how-
itzer is classified as Substitute Standard.
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155 Mm HOWITZER M1—carriaGE M1
155 MM HOWITZER M1918—CARRIAGE MI918A3 (continved)

155 mm HOWITZER, M1—The barrel of
this howitzer is of monobloc construction.
It is considerably longer and heavier than
the barrels in previous models, and is
equipped with an interrupted-thread,
screw-type breechblock. The range is
nearly 4,000 yards greater than that of
the M1918. This howitzer was classified
as Standard in O.C.M. 16724 dated
15 May 1941.

155 mm CARRIAGE, M1917—This is a
French manufactured carriage with a box
trail, steel-tired wood wheels and a curved
shield. Recoil and counter recoil of the
howitzer on its recoil are regulated by a
hydropneumatic recoil system, housed in
a sleigh to which the howitzer is con-
nected. The trail flasks contain bearings
in which the cradle trunnions are seated.
This carriagé is classified as Limited
Standard.

155 mm CARRIAGE, M1917A1—This is
the carriage, M1917, with a straight
shield, a sight port, rubber-tired wheels
and provision for Quadrant Sight,
M1917A1, and Panoramic Sight, M1917.
This carriage 1s classified as Limited
Standard.

155 mm CARRIAGE, M1917A2—When
the M1917A1 carriage is furnished with a
cradle lock and drawbar for motor draft,
it is designated Carriage, M 1917A2. These
modifications eliminate the need for a
limber. This carriage is classified as
Limited Standard.

UNCLASSIFIED
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155 mm CARRIAGE, M1917A3—This is
the M1917 carriage with the addition of
a high-speed axle, wheels with pneumatic
tires, a drawbar and a cradle traveling

lock. This carriage is classified as Limited
Standard.

155 mm CARRIAGE, M1917A4—The ad-
ditionof torquerodsto Carriage, M1917A2,

changes the model designation to
MI1917A4.

155 mm CARRIAGE, M1918—In its
main constructional details this carriage
is similar to the M1917. The wheels have
rubber tires, and the shield consists of
right and left shield plates suitably tied
together. A panoramic-sight case is at-
tached to the left shield plate. This car-
riage is classified as Limited Standard.

155 mm CARRIAGE, M1918 A1—Experi-
ments begun by the Ordnance Dept. in
1933 for the purpose of adapting 155 mm
howitzer matériel to high-speed transport
resulted in connecting the carriage to the
prime mover by means of a drawbar and
in new bearings designed to reduce fric-
tion. In 1934 the M1918E4 was pro-
duced with pneumatic-tired wheels pos-
sessing lubricant-retaining features in the
bearings. Improvements in these modifica-
tlons were incorporated in the M1918ES5,
standardizedin1936asCarriage, M1918A1.

155 mm CARRIAGE, M1918 A3—This is
the Carriage, M1918A1, when equipped
with torque rods. This carriage is classi-
fied as Substitute Standard.

155 mm HOWITZER, M1, IN TRAVELING POSITION

155 mm CARRIAGE, M1—This carriage
is interchangeable with the Carriage, M2,
used for the 4.5 Gun, M1. The recoil
mechanism is of the hydropneumatic type.
Length of recoil varies automatically with
the elevation and the zone of fire. Equili-
brators of the spring type neutralize the
unbalanced weight of the gun. The car-
riage has a split trail, pneumatic tires with
self-sealing inner tubes and air brakes
controlled by the driver of the prime
mover. This carriage was classified as
Standard by 0.C.M. 16724 dated 15 May
1941.

RererENcES—TM 9-2005, v.3; TM
9-330; TM 9-331; TM 9-1331.

Sighting and Fire Control
Equipment
On Carriage Equipment

Panoramic Telescope, M12
Telescope Mount, M25

O# Carriage Equipment

Gunner's Quadrant, M1

Aiming Circle, M1

Bore Sight

1-meter-base Range Finder, M7 or M1916
Hand Fuze Setter, M1913A1

B. C. Telescope, M65 or M1915 A1

Hand Fuze Setter, M21

Graphical Firing Table, M5 (with M1917 and
M1918 matérief)

Graphical Firing Table, M12 (with M1 matériel)

26°30'g26°30°
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155 MM GUN MI918MI—CARRIAGE M3 —SUBSTITUTE STANDARD

135 mm GUN, MI918M1, ON CARRIAGE, M3, IN TRAVELING POSITION WITH LIMBER, M3

he 155 mm Gun, MIQISMI, is of

French design, similar to the 155 mm
Gun, M1917, G.P.F., manufactured in
France and used by the American Ex-
peditionary Foree in 191715, Only slight
variations exist between the basie G.PIV.
and the gun as modified or construeted in
the United States, In addition to their
use as field pieces, all maodels of the G.P.F.
are now mounted on the 153 mm Gun
Motor Carriage, M12,

GUNS, M1917 AND M1918M1—The dif-
ferences between these models are super-
ficial, and the breech mechanisms are
interchangeable. 'The M 1917 is the French
manufactured 155 mm G.P.F., numbers
of which were purchased by the United
States, while the M1918M 1 is of American
manufacture.

The built-up, alloy-steel barrel has a
breech ring screwed on to the jacket. A
cylindrical, interrupted-thread type
breechblock contains a French serew-type
firing mechanism. This gun is classified as
Substitute Standard.

GUN, M1917A1—When an American
manufactured breechblock is installed in
the French 155 mm gun, the weapon takes
the designation MI917AL This gun is
classified as Limited Standard.

CARRIAGES, M1917 AND M1918—'These
carriages are identical. They are of the
split-trail type, with a (‘HSQ-SlA('l'l top car-
riage mounted and traversing on the
chassis section of the bottom carriage
asscmbly. The elevating and traversing
mechanisms are affixed to the top car-
riage. A hydropneumatic, variable recoil,
independent type recoil system with a
floating piston 1s lmus('d_ in a cradle sup-
ported by trunmions resting in bearings in
the top carriage. The bottom carriage is a
large steel casting which, when in travel-
ing position, is suspended from the axle
by a multiple leaf spring. These carriages
are classified as Limited Standard,

CARRIAGE, M1917A1—This is the
M1917 carriage cquipped with anti-frie-
tion bearings, solid rubber tires, and

UNCLASSIFIED

A

driver-operated power brakes for high-
speed transport. This carriage is elassified
as Limited Standard.

CARRIAGE, M1918A1-—- When the
M 918 carriage is madified for high-speed
transporl in the same manner as the
MI9ITAL it takes the designation
MI9I8AL. This carriage is classified as
Limited Standard.

CARRIAGES, M2 AND M3—The addi-
tion of pneumatie tires and air brakes to
the Carriage, M 1917, changes its designa-
tion to M2, When similar modifications
are made on the Carriage, MI1918, it be-
comes the M3, These carriages are classi-
fied as Substitute Standard.

LIMBER, M3—This limber was specifi-
cally designed for high-speed transport.
The axle is a steel Torging. The axle body
15 I-scetional in form, terminating in
right-angle bands with boss ends hori-
zontally bored for spindles. Semi-elliptic
leaf type springs are clamped to the axle
by spring clips. Front and rear members
are. welded and riveted to the spring
brackets and the fifth wheel base. A fifth-
wheel assembly permits the limber to
pivot under the front end of the trails to
follow the movement of the drawbars.

Sighting and Fire
Control Equipment
On Carriage Equipment
Panoramic Telescope, M6
Instrument Light, M9
Quadrant Sight, M1918A1 or M1918
O# Carriage Equipment
Aiming Post, M1
Aiming Post Light, M14
Gunner's Quadrant, M1 or M1918
Graphical Fiting Table, M6 (short range)
and M15 (long range)
B.C. Telescope, M65 or M1915A1
Bore Sight

Ammunition
Ammunition is of the separate loading
type. It consists of Projectile, A. 1., M112
with Fuze, B.D., M60; Shell, gas, per-
sistent, S, M101, unfuzed, adapted for
Fuze, P.D., M51, with Booster M21, or

Fuze, P.D., M51A1, with Booster, M21A1;
Shell, gas, persistent, H.S., Mk. VIIAL,
unfuzed, adapted for Fuze, P.1D., M51,
with Booster M21, or Fuze, P.1)., M51AL,
with Booster, M21A1: Shell, ILLE., M101,
unfuzed, adapted for Iuze, P.ID., M5,
with Booster, M21orM51A L, with Booster,
M21A1, or Fuze, time, mechanical, M67,
with Booster, M21A1; Shell, IL.E., Mk.
IIT, with Fuze, P.1D., M46 or M47; Shell,
H.E., Mk. A1, with Fuze, M51AL,
with Booster, M21A1, or Fuze, time,
mechanical, N67, with Booster, M21A1;
Shell, Smoke, FS, Mk. VIIAI, with Fuze,
P.D., M51AL, with Booster, M21A1;
Shell, Smoke, phosphorous, WP, M104,
with Fuze, M51A1, with Booster, M21A1.

Trainer

The 37 mm Gun, M 1916, on Subcaliber
Mount, M1, is used for practice in laying
and firing the 155 mm Guns, M1917,
MIQI7AL, and M1918MI1.

RerereENces— M 9-2005, v.3; TM
9-345; T'M 9-1345; FM 6-90.

PRINCIPAL CHARACTERISTICS

155 mm Gun, M1918M1

Weight, complete. .. ............... 8,715 lb.
Length. ........................ 232.87 ins.
Chamber volume... .. ..., ... .1,329 cu. ins.
Travel of projectile in bore. ... ... ... 185 ins.
Maximum pressure. . .. .......... 31,500 p.s.i.
Muzzle velocity (projectile, AP.,
M11Q)..... .. 2,360 F./s.
Maximum range {with supercharge shell,
HE, M1OD). . 90,100 yds.
Rate of fire (with supercharge). ... . .4 rds./min.
Carriage, M3
Recoil mechanism. .......... hydropneumatic,
variable recoil

Weight of recoil mechanism.........3,114 |b,
Total weight (less gun and limber) . . 14,587 Ib.

Weight of limber. .. ........ ... ... 2,630 Ib,
Length overall, traveling pasition,

gun, cairiage and limber. . . ... ... .. 315 .
Width (outer walls of tires). .......... 106 ins,

Height, extreme (traveling position). . 7434 ins.

Diameter of turning circle . ... ........ 6014 ft.
Road clearance
Carriage. .......................12% ins.
Limber. ....................... .. 91/ ins.
Elevation......... ... ... ... ...... 0° to 35°
Traverse (maximum right). . ...... .. ...... 30°
Traverse (maximum feft). . ............... 30°
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155 MM GUN MIAT—CARRIAGE MT—STANDARD

135 smen QUN, MIAL IN FIRING POSITION

he 15 men Gun, MIAT and Carringe, 17460 yards range of the MI917.The 155 type obturator with a mushroom head.
ML are the results of an emdeavar ta mm Gun, MIAL an Carpsge. M1 is This gun is classified as  Substitute
rectire 8 weapan for army arbillery whaeh  also utilized as a coast defense weapon,  Standard.
would combnne great fircpower with a
high degree of mobulity This gun s 8 GUN, Mt The M1 gun s hasieally an GUN, MtAt1—The only difference be-
development based on the Fronch 1535 anproved MG wath aonger barrel: tween this gun and the M1 is that the
mm Gun, MIWT, G F | used by the  a larger powder chamber, an interrupted  breech ring bushing has been eliminated
AEF a7 15 With s wusele veloes soren, carriersopported, twoevele tvpe in the former, the breech threads being

iy dess than 00 foet per sceotnd groater breech micchanm equippasd withaosprong- cit dircetly in the breech ring. This gun
than that of s predecessar, the MIAT  actuated coanterbalanee, a miodermzed  was classificd as Standard in OCM 16830

baa w range of 25,0005 yards istead of the type of tirng mechasiin, and a plastie dated 12 June 1941,

PRINCIPAL CHARACTERISTICS

Cun, MTAY Normal recoil  S4im o1 0; 31Yy ins. at 65° Traverse (max., right). ... ... .. . . .. .30°
Colitya 155 mm Marimum recoil STy ins. Traverse {max., left) . .. P 30°
Weight of gun complete 9,59% b, Maximum piston-rod pull ot 65 96,500 Ib. Maximum spread of trails ... .. . .60°
Length of bosw 45 cols, . Overall haight (traveling posmon) 102 ins,
Length of gun 2394 Corrioge Overall tength (iravaling position) .. .34.3 .
Murste velocity F 8001 /v Type Split trail Overall width (rruulmg position) . . .. .. 99 ins
Weight ai prorectils 9% ib Weipht of comioge with gun 30,600 Ib, Bogie e e iaiea -4 dual wheels
Waeight ol powder charge 30 b, Marimym elevation 85 Biokes . . . . Air, on each bogie wheel
Muyimum roted pressute 3000 1b /g in. !

Numbe of giooves A8 o
Tuiw Kight hond—wniform  Ammunitien M101 H.E. M112B1 AP,
Rate of e 1 rd femin, Weight ol complete tound . 12697 1b.  131.98 Ib,
Range £5.395 ydo 3"“:: o‘i w:«:f:- tosive <h . 9471 b, 100 b,

. . wight of projectile explosive charge 15, .

Recold Mechanism Weught of propetiing charge ;:;Z :t ;14 ;sll:b
Type Hydropreumatic, vorioble recoil, M) Type of smmonition . Semi-fixed  Semi fixed
Waight 3 890 b, Asmes penetration, homogeneous plate, 20" kom noimal i, o

UNCLASS!F!ED T 3 ins. ot 6,000 yds.
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1S5 mm GuN MIAT—CARRIAGE M1 (Continved)

CARRIAGE, M1—This carriage is able
Yo mount the 155 mm Gun, M1A1. It
COmnsists mainly of the bogie, bottom
CRxrriage, top carriage, cradle, recoil
Mechanism, equilibrators, and trails. The
&Wn s supported in a cradle trunnioned
2 bearings in the top carriage. Two
PXxeumatic type equilibrators, one on each
Side of the carriage, neutralize the
urrbalanced weight of the gun. The Recoil

©chanism, M3, is of the hydropneu-
Tz tice, variable recoil type, assembled and
atEached to the cradle. The top carriage,
which supports the tipping parts and
IMounts the elevating and traversing
I echanisms, pivots about a vertical axis
o1 the chassis section of the bottom car-
riage. When the bogie wheels are raised,
the bottom carriage rests on the ground
and, together with the spread trails,
Provides a three-point suspension. Air
brakes, equalized on each of the four rear
bogie wheels, are controlled from the
driver’s seat of the prime mover. Two
haridbrake levers are also provided to
oprerate the brakes on the two front bogie
wheels and for use when parking or in
case of an emergency. All bogie wheels
ha v e pneumatic tires.

For travel, the gun is disconnected
from the recoil mechanism by removing
the piston-rod nuts, and retracted until
the weight of the breech end is supported
by the traveling lock. When it is desired
to go into firing position, the gun is
pulled into battery by the prime mover,
the piston-rod nuts are replaced and the
traveling lock is removed. The trails are
then lowered to the ground by a screw
mechanism on the limber and the limber
is removed. Two jacks on the bogie
lower the mount until the bottom car-
riage rests on the ground. Further rota-
tion of the jacks raises the bogie clear of
the ground.

This carriage is classified as Standard.

LIMBER, HEAVY CARRIAGE, M2—
This limber is a two-wheeled, pneumatic-
tired vehicle with a limber-lifting mechan-
ism which holds the spade ends of the
trails when the gun and carriage are in
traveling position. The limber weighs
1,975 pounds, and its wheels are inter-
changeable with those on the bogie of the
carriage. When the gun is truck drawn
the limber is not needed.

155 mm GUN, M1A1, OE{N@QW‘ED AND HEAVY LIMBER, M2, in Traveling Position with Gun Retracted and Supporied by the Traveling Lock

1IN

Sighting and Fire Control
Equipment
On Carriage Equipment
Telescope Mount, M18A1

Quadrant Mount, M1
Panoramic Telescope, M12

Off Carriage Equipment

Aiming Circle, M1

B.C., Telescope, M65 or M1915 A1

Aiming Post, M1

Gunner's Quadrant, M1

Ammunition

Ammunition for the 155 mm Gun,
M1ALl, is of the separate-loading type, the
propellant being ignited by a percussion
primer. The standard projectiles for the
gun are H.E. Shell, M101, with either
point-detonating Fuze, M51A1, or me-
chanical time Fuze, M67; armor-piercing
Shell, M112B1, with base-detonating
Fuze, M60, and chemical Shell, M104,
with point-detonating Fuze, M51A1.

Trainer
The 37 mm Gun, M1916, on Subcaliber
Mount, M10, is used for practice in lay-
ing and firing the 155 mm Gun, M1AL.
ReFErENCES—TM 9-2005, v.3; TM
9-345; TM 9-1345; T™M 9-350; TM
9-1350; FM 6-90.




8 INCH HOWITZER, M1, IN FIRING POSITION, WITH LOADING TRAY AND HEAVY LIMBER, M2

BDIAL D ~LIAD

FRIINNITD
HOWITZER, M1
Caiiber. ... ... 8 ins.
Weight............. ... 10,240 1b,
Overalllength..................... 209.59 ins,
Lengthofbore....................... 25 cals.
Muzzle velocity.. ...... 820, 900, 1,000, 1,150,

1,380, 1,640, 1,950 £ /s,

Volume of chamber. ... ... ...... 1,527 cu. ins.
Travel of projectile inbore.. ... .. ... 173.83 ins.

Maximum powder pressure. . .. . 33,000 Ib./sq. in.
Type of block mechanism. .Interrupted-screw type
Rateoffire. . .................. 1 rd. in 2 mins.

e 18,510 yds

........................... <, ¢

Type oo T Hydropneuma
Weight . ... ........ .. 3,890 Ib.
Normal recail . . . .. 63 ins. at 0° to 32 ins. aof 64°
Maximum recoil .. ......... ... ERT R 70 ins
Maximum piston-rod pull at 65°.....139,850 Ib.
CARRIAGE, M1
Total weight of currlage and limber

without howitzer. ... ... ... ....21,460 16,
17o
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Height of lunette (limbered position). . . .. 27 ins.

iength of carriage {muzzie to iunetie)

AAS: b L..L oo
YYIQIN OVEr NUQ CUpPd. . .. 0 v v v v oo v v o s
Width overall of bogie.. . ............9 87

Tread width (c/—c/ of wheels) {limber). 8314 ins.
Height in travelmg position . .

Trail spread (included ungle) ............... 60°
Elevation {maximum) (firing base). ... .. ..... 64°
Depression {maximum) (firing base)...........0°
Teaverse (firing base) (right). . .............. 30°
Traverse (firing base) (left). ................ 30°
Totai weight of gun, mechanism
andecarriage. ... ... 31,700 Ib.
AMMUNITION
Weight of complete round. .. ........ 213.96 lb.
228.75 lb.
Weight of projectile sheii, M10G6..... ... 200 ib
Weight of projectile explosive charge....29.6 ib.
Weight of piopelling charge. . 10.75 Ib. {approx.}
Type of ammunition .Separate loading

The present 8” howitzer used by the
1 U. S. Army is the M1, a development
from the Howitzers, Mk. VI, Mk, VII
and Mk. VIII-14 issued to the A.E.F. dur-
ing the ﬁrqt World War These howitzers

S . ol o o]

Wwere Llld-lluld(.bulc(l lll UULll l_lllgldlld ddld
the United States. While they differ in
certain respects, they have the same types
of breechblocks and firing mechanisms.

8¢ INCH HOWITZER, MK. VI—This
howitzer is mounted on the Mk. VI car-
riage. The barrel is of built-up construc-
tion, consisting of a jacket shrunk on over
a tube. A shrunk-on breech ring carries a
]n:r for co A}p{\hncr the gun to the recoil

mechanism. A breech bushlng is provided
for reception of a lever-operated breech-

hlack of the interrunted-screw tune
10CK O UL INTEITUPICa-8Crew

ing an asbestos obturator pad in the
mushroom head. Two types of noninter-
changeable firing mechanisms are utilized,
In one a T-tube friction primer inserted
in the breech is ﬁred by means of a lan-
ydlu puuuig a II'ILLIUH ere ULIL Ul Lllb
tube. The other type is of the percussion
variety, in which a percussmn prlmer fit-
ting into the breechbiock is fired by a
lanyard-operated hammer striking a firing

ava-
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8 INCH GUN MI—cARRIAGE M2—STANDARD

gwﬁ'

he 8 Gun, M1, on the Carriage, M2,

was designed for use as a G.H.Q. re-
serve artillery weapon. The Caliber
Board report of 5 May 1919, recom-
mended the construction of an 8" field
gun, but all development work on this
matériel was suspended by 0.C.M. 4110,
dated 8 September 1924. The project
was formally resumed in 1939. O.C.M.
15791, dated 9 May 1940, approved the
military characteristics of the 8” Gun, T2,
and the 8” Gun Carriage, T2, and O.C. M,
17053, dated 31 July 1941, approved the
design of the pilot matériel. 0.C.M. 17241,
dated 18 September 1941, approved the
nomenclature of the 8 gun matériel,
when eventually standardized, as 8” Gun,
M1, 8” Gun Carriage, M2, Recoil Mech-
anism, M7, Cannon Transport Wagon,
M1, and Carriage Transport Wagon, M3,

8 INCH GUN, M1—The gun consists of
a cold-worked tube with a shrunk-on
jacket. The jacket contains a keyway to
guide 1t in the recoil mechanism. The
breech mechanism, with an interrupted
step thread, rotating drop type breech-
block, is interchangeable with that of the
240 mm Howitzer, M1.

CARRIAGE, M2—The carriage is simi-
lar to that for the 240 mm Howitzer, M1,
with the exception that it has a minimum
elevation of 10° and a maximum eleva-
tion of 50°, and such other modifications
as are necessary to adapt it to the longer,
heavier 8” gun. The Recoil Mechanism,
M7, is of the hydropneumatic type, the
recoil and counter-recoil rod and the re-
coil control rod being longer than thosc

G :
8 INCH GUN, M1, CARRIAGE, M2, IN FIRING POSITION, AT 10° ELEVATION

PRINCIPAL CHARACTERISTICS

GUN

Weight............oo i 29,800 Ib.
Overall length..................... 409.5 ins.
Length of bore.................... 50 calibers
Mouzzle velocity. ................... 2,950 £./s.
Volume of chamber. ............. 5,156 cu. ins.
Travel of projectile inbore.. ........ 338.58 ins.

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

Type of block mechanism. .. . . Rotating drop type
breechblock
Rateoffite. . ............. ......... 1 rd./min.
Range—maximum (approx.)........ 35,000 yds.
Range—minimum (approx.).........22,000 yds.
RECOIL MECHANISM, M7
{Including Cradle)
Type. oo Hydropneumatic
Weight.. . ... 7,021 b,
Recoil . ............... . ...... 50 ins. at 50°
47 ins. at 10°

CARRIAGE
Weight withoutgun. ............... 39,300 Ib.
Trail spread (included angle)............... 45°
Elevation (maximum). ..................... 50°
Elevation (minimum). .. ................... 10°
Traverse (maximum, right). ................. 15°
Traverse (maximum, left)............... ... . 15°
Tota! weight of gun, mechanism and

carriage. . .. ... 69,300 b,
CANNON TRANSPORT WAGON, M1
Weight (loaded). .. ................ 49,200 Ib.

Weight under front tires (loaded). . . .. 15,200 lb,

in the 240 mm howitzer recoil system,
The gun is dismounted from the carriage
for transport and loaded on the Cannon
Transport Wagon, M1. The carriage is
transported on the Carriage Transport
Wagon, M3. Dismounting and assembling
of the gun and carriage are accomplished

Weight under rear tires (loaded). . . . .. 34,000 Ib,

Overall length (foaded).. .............501 ins.
Overall height (loaded). . . ............. 84 ins.
Overall width. ..................... 11114 ins.
Wheeltread. . ........................ 92 ins,
Wheelbase. .. ...................... 192 ins,
CARRIAGE TRANSPORT WAGON, M3
Weight (loaded) ... ........... .. ... 46,900 [b,
Weight under front tires (loaded). . . .. 14,360 Ib.
Weight under rear tires (loaded). . . . .. 32,540 Ib,
Overall length (loaded).. ... ..... ... 4291% ins.
Overall height (loaded). . ... ..... ... 1281 ins.
Overall width. . ................ ... 1114 ins.
Wheeltread.......................... 92 ins.
Wheelbase. . ....................... 264 ins.
TRUCK MOUNTED CRANE, M2
Grossweight. .. ................... 53,000 |b.
Wheel base. . ..................... 16814 ins.
Overall length (without boom). . ... .. 2981% ins.
Overall height. . ................ ... 13014 ins.
Overalt width. . ..................... 108 ins.
AMMUNITION
Typeofshell. .................... H.E., M103
Weight of complete round. .......... 347,24 Ib,
Weight of shell as fired.... .. ... ....240.37 Ib
Weight of charge, propelling, NH

pc>gwder. .. g . pop .. g ......... 106.77 Ib.
Weight of charge, bursting, TNT. ... ... 20.90 ib.
Weight of primer, percussion, electric,

Navy, Mk. XIM1.................... 101b

by the Truck Mounted Crane, M2, or by
winches and cables on the tractors.

CANNON TRANSPORT WAGON, M1
—This is a 6 wheel wagon with a steel
chassis, designed to transport the 8” M1
gun and recoil mechanism. It is equipped
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8 INCH GUN MI—CARRIAGE M2 (Confinved)

with wheels having divided rims and com-
bat tires and tubes. Air brakes are sup-
plied for control of the vehicle.

CARRIAGE TRANSPORT WAGON, M3
—This wagon is of the same general type
as the Cannon Transport Wagon, M1,
with such modifications as are required
for securing and transporting the 8"
Carriage, M2.

8 INCH GUN, M1, CARRIAGE, M2. GUN AND RECOIL MECHANISM SUPPORTED IN AIR BY CRANE, M2

TRUCK MOUNTED CRANE, M2—This
vehicle comprises a steel boom, rigging,
and crane-operating cab and machinery
mounted on a 6 wheel motor truck.

Ammunition
Ammunition for the 8 Gun, M1, is of
the separate-loading type. It consists of
HL.E. shell, M103, weighing 240 1b., with
P.D. fuze, M51A1.

UNCLASSIFIED

LORAIN TRUCK MOUNTED CRANE, M2

Sighting and Fire Control
Equipment
On Carriage Equipment
Panoramic Telescope, M12
Telescope Mount, M30

Elevation Quadrant, M1
Quadrant Adapter, M10

Off Carriage Equipment

B.C. Telescope, M1915A1, or M65
Aiming Circle, M1

Graphical Firing Table, M22

ORGSO D 110 B OFFICE CHIEF 8 OF ORDNANCE AL B 1 S JANUARY 1944 L ¥



240 MM HOWITZER MI9I8MIAT—cARrrIAGE M1918A2

PRINCIPAL CHARACTERISTICS

Total weight of howitzer and carriage

in firing position. . ............... 41,296 Ib.
Weight of howitzer................. 10,790 [b.
Weight of projectile. .................. 345 Ib.
Weight of powder charge. . ............. 36 1b.
Length of howitzer. ................. 199.6 ins.
Travel of projectile. ... ................ 164 ins.
Length of recoil, normal . . ......... .. 44.83 ins.
Diameterof bore. .................... 9.45 ins.
Maximum elevation. . .......... ... . ..., . 60°
Maximum depression. ...................... 1°
Loadingangle........................ ... 15°
Maximum traverse, left orright. .. ... ... . 10°
Numberof grooves. . ...................... 84
Maximum range, approximate . . . . .. 16,400 yds.
Muzzle velocity . ... ............... 1,700 £./s.
Maximum pressure . . . ........33,000 Ib./sq. in.
Maximum rate of fire. . ... .. 1 round in 2 minutes
Sustained rate of fire. . . .. ..1 round in 5 minutes

emoval of 240 mm Howitzer Carriage, M1918, Top Carriage to Top
arriage Transport Wagon, M1918, by Means of the Erecting Frame.

he 240 mm howitzer is a heavy weapon
for army artillery. Although the A.E.F.
did not possess such matériel, its desira-
bility was apparent, resulting in the
American manufacture of 330 of the
French designed howitzers and carriages.

240 mm HOWITZER, M1918—A total of
182 of these weapons were fabricated at
the Watervliet Arsenal. All 240 mm how-
itzers are of built-up construction. They
consist of a tube, a jacket and a hoop with
front and rear rollers for mounting. The
breechblock is of the interrupted-screw
type, hand operated by a lever which
swings with the block and its carrier. As
the howitzer uses separate-loading am-
munition, a De Bange type obturator
with a plastic gas-check pad is employed.
The screw type firing mechanism is simi-
lar to that on the 155 mm Howitzer,
M1918; the 155 mm Gun, M1918M1, and

LIMITED
STANDARD

POSITION

the 8 Howitzers, Mks. VI and VIII-14.
The 240 mm Howitzer, M 1918, is classified
as Limited Standard.

240 mm HOWITZER, M1918A1—This
howitzer is identical with the M1918
except for a change in the rifling. It is
classified as Limited Standard.

240 mm HOWITZER, M1918M1—These
howitzers, numbered 183 to 330 in-
clusive, were also built at Watervliet.
They differ from the M1918 only in hav-
ing a greater exterior diameter in the ta-
pered portion of the barrel forward of the
hoop. This necessitates the use of different
front roller spindles and front roller fast-
ening screws. The 240 mm Howitzer,
M1918M1, is classified as Limited
Standard.

240 mm HOWITZER, M1918M1A1—
The MI1918M1 takes the designation
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240 MM HOwITzER M1918MIAT—cARRIAGE MI918A2 (Continved)

MI1918M1A1 when rifled in the same
manner as the M1918A1. It is classified as
Limited Standard.

240 mm HOWITZER CARRIAGE, M1918
—The main components of the carriage
are the platform, top carriage, cradle and
sleigh. A hydropnecumatic recoil system
housed in the sleigh interlocks with the
howitzer when in firing position. The re-
coil and counter-rccoil piston rods are
fastened to the front of the cradle. The
cradle also carries the elevating mecha-
nism, a firing rod and a trunnion band
which supports the cradle in the trunnion
bearings in the top carriage. Since the
weapon must be elevated to an angle of
9.25° for loading, a quick-return mecha-
nism is located on the cradle.

The top carriage is formed by two steel
flasks united by cross transoms and end
plates. At the rear end are brackets which
support the loading platform and crane.

Because of their great weight, the how-
itzer and carriage cannot be transported
as a unit, but must be disassembled and
divided into four loads consisting of the
howitzer, the cradle with sleigh attached,
the top carriage and the platform. Each
load requires its own transport wagon and
limber which are equipped with hand
brakes and solid rubber tires. An erecting
frame of structural steel is used for mount-
ing and dismounting the platform and top
carriage, while the cradle and howitzer are
drawn into place by a cable attached to a

tractor, or by a windlass fastened to the
forward part of the top carriage. An am-
munition attachment fitted to the erect-
ing frame is used for lifting and placing
projectiles on the shot trucks which run
back and forth on tracks between the am-
munition supply point and the howitzer.
Each truck carries two projectiles. Car-
riage, M1918, is classified as Limited
Standard.

240 mm HOWITZER CARRIAGE,
M1918A2 — Conversion of all matériel
for high-speed transport resulted in the
development of a new Carriage, M1918A2,
for the 240 mm Howitzers, M1918,
M1918A1, M1918M1 and M1918M1AL.
This new carriage differs from earlier
models in that it has a loading angle of
15° and can be loaded by hand instead of
by a rammer. It is broken down into two
loads instead of four, a truck-mounted
crane being employed to manipulate the
parts, thus eliminating the erecting frame,
loading crane and loading platform for-
merly needed. This carriage is classified
as Limited Standard.

CANNON TRANSPORT WAGON, M4
—This wagon, developed by the Bucyrus-
Erie Co., is used for carrying the howitzer
section of the 240 mm howitzer when
mounted on Carriage, M1918A2, It has air
brakes and heavy-duty 13 x 24 bus and
truck tires with self-sealing, bullet-proof
tubes. Together with its load, it can be
towed at a speed of 35 miles an hour. It
is classified as Substitute Standard.

CARRIAGE TRANSPORT WAGON, M5
—This wagon is used to transport the
240 mm Howitzer Carriage, ML1918A2. Its
brakes, tires and towing speed are the
same as those of the Cannon Transport
Wagon, M4. This carriage is classified as
Substitute Standard.

Sighting and Fire Control
Equipment
On Carriage Equipment

Quadrant Sight, M1918A1
Panoramic Telescope, M6

Off Carriage Equipment

Aiming Post, M1

Gunner's Quadrant, M1

Bore Sight

Aiming Circle, M1

B. C. Telescope, M65 or M1915A1
Hand Fuze Setter, M21

Graphical Firing Tables, M14 (short range) and
M18 (long range)

Ammunition

Ammunition is in the form of separate-
loading rounds, the propelling charge
being assembled to provide six zones of
fire. The projectile is H.E. shell, Mk.
IIIA1, with either P.D. fuze, M51A1, or
M.T. fuze, M67.

REeFERENCES—TM 9-2005, v.3; TM
9-340; TM 9-1340.

CANNON TRANSPORT WAGON, M4, WITH BARREL OF EXPERIMENTAL 240 MM HOWITZER, M1

UNCLASSIFIED
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240 MM HOWITZER MI1—cARRIAGE M1—STANDARD

B3

240 mm HOWITZER, M1, ON CARRIAGE, M1, IN FIRING POSITION AT MAXIMUM LEFT TRAVERSE AND 15° ELEVATION

PRINCIPAL CHARACTERISTICS

HOWITZER, M1

Weight................oooovi. ... 25,100 ib,
Overalllength. . . ................... 336 ins.
Lengthofbore.................... 34 calibers
Mozzle veiocity. ................... 2,300 f./s.
Volume of chamber. ............. 4,430 cu. ins.
Travel of projectile in bore........ .. 268.16 ins.

Maximum powder pressure. . . .. 36,000 Ib./sq. in.
Type of block mechanism. .Interrupted step thread

Rateoffire. . ...t 1 1d./min.
Range (maximum)................. 25,255 yds.
Range {(minimum). ................ 12,000 yds.

RECOIL MECHANISM, Ms

Type. .o Hydropneumatic
Weight (including cradfe). ........... 6,980 Ib.
Recoil . ... 60 ins.
CARRIAGE, M1
Total weight without howitzer. . ... ... 39,425 1b,
(including cradle and recoil mechanism)
Trail spread {included angle)............... 45°
Elevation {(maximum). ... ................. 65°
Elevation {minimum)...................... 15°
Traverse (maximum). .............. ... ... 2915°
Traverse (minimum). .. .................. 2214°

184 m%m&m&

Total weight—howitzer, mechanism
andcarriage..................... 64,525 lb.

HOWITZER TRANSPORT WAGON, M2
Weight under front tires (loaded). . . . . 18,595 Ib.

Weight under rear tires (loaded). . . . .. 21,100 b,
Owerall length (loaded). . ... ... .....398 ins.
Overall height (loaded)................ 84 ins.
Overall width . ............. ... ... 10754 ins.
Wheeltread.......................... 80 ins.
Wheelbase. .. ...................... 192 ins,

CARRIAGE TRANSPORT WAGON, M3
Weight under front tires (loaded). . . .. 16,740 b,

Weight under rear tires (loaded). . . . .. 25,440 b,
Overall length (loaded) .. ............ 370 ins.
Overall height (loaded) . . ... ....... .. 120 ins.
Overall width (loaded) .. ............. 114 ins.
Wheeltread. ......................... 80 ins,
Wheelbase. .. ................ ... ... 240 ins.
AMMUNITION

Weight of projectile (H.E. shell, M114). .. 360 Ib,
Weight of projectile explosive charge . ... . .54 |b.
Typeofloading. ................. ... Separate
Weight of propellant powder. . . . . .. 78 Ib,, 8 oz.
Weight of complete round. ... .. .. 438 |b., 8 oz.

In 1919 the Caliber Board recommended
the development of a new 240 mm how-
itzer for the Field Army. This howitzer
was to be more powerful than the 240 mm
Howitzer, M1918, and have a maximum
range of 25,000 yards. Preliminary studies
were made in 1920 and 1921, but the
project was suspended in 1924, being held
in abeyance until it was formally resumed

by the Ordnance Department in Decem-
ber, 1939.

O0.C.M. 15791, dated 9 May 1940,
approved the military characteristics of
the Howitzer, T1, Carriage, T1, Heavy
Carriage Limber, T4, and Howitzer Trans-
port Wagon, T2. 0.C.M. 16362, dated
27 December 1940, approved the design
of the pilot matériel. 0.C.M. 17240, dated
18 September 1941, approved the no-
menclature of these items, for future
standardization, as 240 mm Howitzer,
M1, with Recoil Mechanism, M8; 240 mm
Howitzer Carriage, M1; Cannon Trans-
port Wagon, M2, and Carriage Transport
Wagon, M3. It also approved the Pano-
ramic Telescope, M12, the Telescope
Mount, M30, and the Elevation Quad-
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240 MM HOWITZER MT—CARRIAGE M1 (conrnued)

rant, M1,

for the wrapesn This materiel was reenane

av tandand shbig egqumpment

mereded for approval as regpuired tvpes,
as adoptest tvpws, and as stamdand arte
eles, }t}‘ L0 N 2aas, ddated 3 ‘i)\
1943.

246 mm HOWITZER, M1 - The Howit-
zer, M1, comsists of a burldteup tube and a
breech mechamsm equipped with an in-
terrupted <tep thread, rotating drop type
breechblock. The recodll mechanism s
below the howitzer, and the counter-recnl
mechanism. of the hydrpneamatic type,
is housed in twa evlinders mounted on
the top of the eradle.

CARRIAGE, Mt~ The M carnage, to-
gether with the Transport Wagons, M2
and M3, designed and neonifactyred by
the Bueyrus-Erie Company in eollabora-
tion with the Ordnance Department, can
be used mterchangeably with esther the
240 mm Howatzer, M1 or the S inch Gun,
M1, The earriage, which has spht trails,
consists of a cradle supporting the how-
itzer and reeol and recuperator exlinders;
the top earnage, i which the eradle s
trunmianed; the baltom earriage, and the
triads. The elevating mechanism consists
of spur gears that are locked by a large
friction brake. The traversing mechanism
15 locked by a worm mechanism. Both
mechanisins are hand  operated. Each
trail has “spades™ near the center, and
floats at the rear end, to stabihze the car-
riage duriug firing. 1Uis necessary Lo ex-
cavate a pit to clear the recaling parts
at high angles. For trunsport the matérniel

240 mm HOWITZER, M1, IN FIRING POSITION
AT o4 ELEVATION

isdvided info two loads, earried on trans-
port wagens. One load consists of the
howitzer and reeoil mechanism assembly.
The other toad 15 composed of the re-
maimder of the carriage and trails, Mount-
ing and dismounting of the howttzer and
earringe and the placing of the loads on
the transport wagons is accomplished by
means of the Truck Mounted Crane, M2,
or by means of winches on the tractors,

CANNON TRANSPORT WAGON, M2
This wagon is a steel frame chassis with
6 divided nm wheels equipped with com-
Lat tires and tabes, and air brakes, The

front is pivoted for steering. It can be
towed at speeds up to 25 miles an hour
U PO U SN B 1 RIS | UUNEUY S RS S
WHCH thaog, yaliily operawed parslilyg
brakes are also provided.

CARRIAGETRANSPORTWAGON, M3
—This wagon is of the same general type
as the Transport Wagon, M2, with such
structural modifications »s are required
for securing and transporting the 240 mm
howitzer carriage and spades, Hoats, ete.

Both transport wagons were approved
i werissirend bwersow  melasdad Fraesine  wiilh
3 TTHR3I TG Ly pus, duopiea Ly pues, sy
stitute  standard  articles, by 0.C.M.
20325, dated 6 May 1943,

and Fire Control
quipment

On Carriage Equipment
Panoramic Telescope, M12
Telescops Mount, M30
Elevation Quadrant, M1
Quadrant Adapter, M10
Of Carriage Equipment

B.C. Telescope, M1915A1, or M65

Adming Circle, M1

Giraphical Firing Tables, M9 (short range) and
M19 (long range)

Hand-fuze Setter, M21

Ammunition

Ammunition for the 240 min Howitzer,
M1, is in the form of separate-loading
rounds, It consists of H.E. Shell M114,
weighing 360 pounds, with P.D. fuze,
M51AS3,0r MUT. fuze, M67A2. The powder
charges provide four zones, with muzzle
velocities of 1,500, 1,740, 2,020 and 2,300
feel per second. The maximum range is
25,275 yards.
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8 INCH GUN MK.VI, MOD. 3A2—RrAiLwAY MOUNT MIAT—STANDARD

Lett View of 8 INCH GUN. MK. VI, M3A2, ON RAILWAY MOUNT, M1, with Gun at O Elevation and Outriggers in Place

PRINCIPAL CHARACTERISTICS

Depth of rifling .07 in.
L:np:vh ol"b;:e 45 calibers
Length of rifling 288.79 ins.

Interrupted screw

Electrical ond percutsion

Right hand, uniform twist, one turn in 25 calibers
42,000 Ib,

32,000 yds. (approx.)
38,000 |b./vq. in.
15,300 f1 -10ns

Type of breechblock.
Type of fring mechanism
Type of rifling

Weight of gua with breach mechonism
Maximum range (260 Ib. shell)
Mgrimum service powder pressure
Muzzle energy (A P 260 (b shell)
Muzile velocity

AP, 260 1b., Mk, XX (Notmal charge) 2,100 1. /s,
{Svper charge) 2,750 4 /s,

H.E., 240 b, M103 (Nurmal charge). 24501 /s
(Super charge) 2,840 1. /s

516,12 o1

Weight of det chorge (Normoat)
sight of pow 108 Ib,, 8 or.

Weight of powdes charge (Super)
Mount, 8 inch Gun, Roilway, M1A1

Brakes, type Maechanical, air operated
Mosimym elevation 45
Marximym fring elevation 45
Minimum elevation -5
Minimum fiing elevation o

Overail weight {corriage and gun) 230,000 Ib.

RECOIL MECHANISM
Final air preassute in recuperator
Finol liquid pressure in intenuher
Initial ait prestute in 1ecuperQIot
Initial liguid previvre in intensfier
Normal recoil

TRAVELING DIMENSIONS

2,683 1b./3q. in,
3,065 Ib. /sq. in.
1,600 Ib. /rq. in.
1,828 Ib. /1q. in.

27 iny

. 1300, 10 ins,
{‘;’::',"'O"w,, 941, 4 ins.
Width 10 1., 3 ins.
Troverse 360 (continvous)

UNCLASSIFIED
TR L LEFICE CHIER 8

Dnriug the first World War, railway artillery played au in-
creasingly tmportant part in major operations. Mortars
and guns removed from seacoast fortifications, together with
certam naval guns, were mounted on improvised railway mounts
for seeviee in France. Most of these mounts were expedients
lacking wide traverse, high elevation and case of emplacement.
Many of them were of the rolling or sliding types no longer
ulihized beense of the time needed for emplacement anmd the
return of the gun to battery after tiring.

Efforts to improve the design of ruibway mounts continued
after the war, eubminating in the 8 Railway Mount, MIAL,
for the 8 Gun, MKV Mod, 3A2. This combination comprises
the most modeen rlwiny malérel possessed by the U, S0 Army,
I ntended for employient by cither a ficld army or the
copst defense forees,

8 INCH GUN, MK. VI, MOD. 3A2 - The barrel ix of built-up
construetion with a liner, tube, jacket and houps of nickel steel.
A niekel steed loeking ring holds the liner in position. The breech
mechantsm is a modified Navy design, Mk, V. with an obtura-
torsa breechblock of the tray-supported Welin stepped thread
typesa breeeh operating erank and gears, and a firtng lock using
acotnbnnation cleelrie and pereussion pruner. This gun is elpssi-
tied s Standard.

8 INCH RAILWAY MOUNT, M1A1 The mount consists of a
top carrige rotating ot a deop frume ear bady of cast and
structural steel riding upon two six-wheeled standard gauge
TO-ton trucks, Tt is equipped with air brakes and hand brakes
and standard couplers. The bawe ring is an integral part of the
car. The gun rests in a eradle which serves as a slide for the gun
and carries the recoil and recuperator mechanisms, The cradle
is supported in the side frivmes of the mount by its trunnions.
A man platform of struetural steel rotates with the top carriage,

OF OEDNANCE b shsmgy
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rearward irom the breech end of the
cradle. The traversing and elevating
wannhamicnee swa [N ) RN Y

lllCLllelllBlllb alce Uf L}JU Iﬂbuldl VArocLLe
type design, employing worm and spur

gears operated by handwheels. The reconl :

mechanisiu is of the hydraulic type, while
the recuperator is of the pneumatic
variety.

A heavy counterweight at the breech
end enables the gun to be mounted v’v'ed
toward the front, making the use of equi-
hbrators unnecessary. PrOJCCtllOS and
puwucr are transferred from the ammuni-
tion car to the mount car by means of an
overhead trolley and hoist. Two crancs at
the rear corners of the main platform
then Lift the projectiles to a loading
trough with an angle of -5° down which
they are slid by hand into the breech of

the gun

g gun.

Eight tubular steel outriggers with
floats act as supports to prevent the
mount from tipping or sliding when fired.
Four lifting jacks 1n the corners of the
base plate raise the mount for insertion
of eight firing pedestals under the base
plate. The weapon may be emplaced for
all-round fire within a few hours of reach-
ing its destination. The 8 Gun Railway

MmN A D
IAl (Continued)
Mount, M1A1, is classified as Standard.
The 8" rallway matériel is ace mpﬂmpd
by a modified commercial steel box car for
ammunition, a F' ire Control Car, M2,
151

M1, eqguinned

pqr
Car, M1, equipped
for making necessary repairs to the gun

and mount in the field. These cars are all

aca ndan an tnaralin
Cl&b%lﬁcd as btaudald. When traveliing a

gondola or flat car is required at the front
end of the mount.

and a Machine Sho

10 & SARCIIe S0P

Sighting and Fire Control
Equipmem

Telescope Mounf,. M20
Elevation Quadrant, M1

Panoramic Telescope, M8

Off Carriage Sighting Equipment
Clinometer, M1912A1

Gunner’s Quadrani, M1

Bore Sight
Equipment in Fire Controi Car
Fire Adjustment Board, M1

Range Correction Board, M1 A
Deflection Board, M1

-

Neatre Tommamaicalnse Cornin AACY ~f L E: B A _* . .1
Qi nuluurnmull SYSIEM, iy, OF wnicn AZimuin

Indicator, M5, and Elevation Indicator, M5, are
on carriage. The other elements are in the Fire
Conirol Lar.

Plotting and Relocating Board, M1

Spotting Board, M3
Percentage Corrector, M1
Set-forward Rule, Type B
Prediction Scaie, Mi

[ . AAY
\.n:llcluung unu, i

Ammunition
Ammunition is in the form of separate

In‘,\(“ng rounds I hp standard serviee nrao-

1041 g r'ounas, CsallQala ServICe pro-

jectiles are A.P. shell, 260 lb: (Navy),
Mk. XX, with B.D. fuze, Mk. X, and
HE. shell, 240 1b., MI103, with P.D.

fuze, M51A1, Model 1, with booster,
M21A1.

- 3 - W1
For practice in laying and firing the
8 guna75m ubcahber gun is mounted

in the bore of the larger gun.

RerErENCES—TM 9-2005, v.4; TM
9-463; TM 4-210.

8 INCH GUN, MK. VI, MOD. 3A2, ON RAILWAY MOUNT, M1, with Gun at 45° Elevation and Outriggers in Place
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SEACOAST EMPLACEMENT FOR 155 MM MOBILE GUNS—PANAMA MOUNT

PANAMA MOUNT FOR SEACOAST EMPLACEMENT OF 155 mm MOBILE GUNS, WITH 155 mm GUN, M1918M1, ON GUN CARRIAGE, M1918

he 155 mm field guns are the only mo-

bile weapons regularly used as seacoast
artillery. Since the 60° traverse of the 155
mm gun is insufficient for harbor defense,
the gun is mounted on a concrete em-
placement designed by the Corps of En-
gineers. The emplacement, known as the
““Panama Mount,” consists of a centrally
Tocated, round base, raised above a semi-
circular rim. The gun carriage rests on the
base, the altitude of which provides a re-
coil pit and allows the gun to be fired at
a greater elevation than would be possible

otherwise. The spade plates are removed
from the ends of the trails and are re-
placed by plates which fit a curved rail
embedded 1n the semicircular rim of the
emplacement. This permits the carriage
to be rotated 180°. The additional 60°
traverse of the gun thus makes a 240°
field of fire practicable.

Sighting and Fire Control
Equipment

When the 155 mm gun is used as coast
artillery matéricl, the following sighting

and fire control equipment is employed.

In Panama
Telescope Mount, M4
Panotamic Telescope, M3A1
Telescope, M1909A 1

Ovutside Panama
Telescope Mount, M6
Panoramic Telescope, M4
Telescope, M1909A1

Future Installations
Telescope Mount, M6A1
Panoramic Telescope, M8

RerERENCES—TM 4-210; TM 9-2005,
v.4,

UNCLASSIFIED
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PANAMA MOUNT WITHOUT RECOIL PIT OR ELEVATION PLATFORM
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6 INCH BARBETTE CARRIAGE MI—STANDARD

~
s

CRADLE

HYDRAULIC UNIT “A” END AND RESPONSE JSHIELD COUNTERWEIGHT
RECOIL CYLINDER » S/ ELEVATING RACK
RECOML BAND=—X /7.~ ELEVATION INDICATOR

GAS EJECTION——e—
PIPING ¥ S

BREECH MECHANISM——

iz

e

e

LOADING CARRIAGE
LOADING PLATFORM
SIDE FRAMES
RELIEF VALVE

cup T
RACER
BASE RING

. CRADLE TRUNNION
> RECOIL SPRING CYLINDER

P _—ELEVATING MECHANISM

CLUTCH CONTROL
OlL EXPANSION TANK

L HYDRAULIC UNIT »
REDUCTION GEAR

PHANTOM VIEW OF RIGHT SIDE OF 6 INCH BARBETTE CARRIAGE, M1

ke 6” Barbette Carriage, M1, 1s a mod-

ernization of earlier types of seacoast
weapons. It was instituted for the pur-
pose of supplying the United States with
coast defense guns and carriages capable
of protecting bases and harbors against
cruisers and destroyers. Military charac-
teristics of the carriage were approved in
0O.C.M. 15930, dated 5 July 1940, and
standardization was approved in 0.C.M.
17748 of 5 February 1942.

The Barbette Carriage, M1, was de-
signed to utilize 6” Guns, M1903 and
M 1905, on hand in considerable numbers.
Since either gun can be fired at the rate
of six rounds a minute, it has the speed
of service possessed by a light gun in
combination with a destructive power
approaching that of the larger calibers.
It may be used effectively against ships
moving at 27 knots within 3,000 yards of
the emplacement, or at a maximum range
of 25,000 yards.

GUN, M1903—The gun is of built-up
construction without a replaceable liner.
When it is no longer accurate, a similar
new gun of monobloc construction can be

substituted for it. A breechblock of the
interrupted thread variety is supplied with
a firing mechanism for both percussion
and electric primers.

GUN, M1905—The main difference be-
tween this gun and the M1903 is in the
location of the center of gravity. This is
compensated for by adjustable stops on
the cradles.

BARBETTE CARRIAGE, M1—The car-
riage is designed for 360° traverse at a
rate of not less than 114° a second. A
hydrospring recoil mechanism is em-
ployed. Elevation is accomplished by
hydraulic power drive. In order to afford
protection to the crew and carriage from
bombing and shell fire, a deep shield of
6" armor plate is placed overhead, in
front and on both sides. The shield is open
in the rear to permit service of the picee.

Sighting and Fire Control
Equipment
Sighting equipment consisting of the Telescope,
M31, and Mount, M35, is provided for Case i
pointing. On carriage data receivers are provided

for Case |ll pointing. OF carriage equipment varies
with different gun batteries.

PRINCIPAL CHARACTERISTICS OF
6 INCH BARBETTE CARRIAGE, M1,
WITH GUN, M1905

Weight of gun, carriage, shield, and

basering........ oo 176,000 |b .
Weightofgun..................... 22,000 ib.
Lengthofbore........................ 50 cals._
Number of groovesinbarrel................. TS
Twist, oneturnin............. ... ..... 25 cals.
Weight of A. P. projectile.............. 105 b
Muzzle velocity. ... ... 2,800 f./s.
Maximumrange. .. ... ... an 27,500 yds.
Maximum powder pressure. . . . . 38,000 Ib./sq. im .
Masximum elevation. ........... ... LYy A
Minimum elevation. ..................... -5
Traverse. ... s 360
Normal recoil. ......... ... ...t 19 ins_
Type of breechblock........... interrupted scre vay
Type of recoil mechanism........... hydrospringg

Ammunition

Ammunition is in the form of separate
loading rounds. It consists of A.P. Shell
Mk, XXXIIT, and A.P. Shell, M1911
both furnished with B.D. fuze, M60; H.IS
Shell, M 1911, with B.D. fuze, M60, anc}
H.E. Shell, Mk. II, with P.D. fuze, M47
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8 INcH 6UN MK.VI, MOD. 3A2—BARBETTE CARRIAGE M1—STANDARD

he 8” Gun, M1888, on Barbette Car-

riage, M 1892, was the only 8" matériel
emplaced on fixed mounts until the
adoption of the 8 Gun, Mk. VI, Mod.
3A2, mounted on Barbette Carriage, M1.
This latter combination of gun and car-
riage permits fire at a maximum range
mnore than twice that of the earlier weapon.

8 INCH GUN, MK. VI, MOD. 3A2—This
is the same gun used with the 8" Railway
Mount, M1A1.

8 INCH BARBETTE CARRIAGE, Mi—
The barbette carriage consists of a base
ring bolted to a concrete emplacement, a
traversing roller system, and a gun-sup-
Pporting structure.

A tubular cradle containing the recoil
and recuperator cylinders, the elevating
rack, a liquid pump, air-pressure gage,
air-charging and maneuvering valve and
the breech platform is supported by trun-
niions in the side frames of the top carriage.
"The cradle serves to guide the gun in
recoil and counter recoil,

The top carriage consists of the racer,
the side frames, the front and rear tran-
soms, the main platforms for securing the
piece, dust guards and the racer clips.

The hydraulic recoil system is com-
posed of a long and a short recoil cylinder.
The recuperator system is pneumatically
operated and consists of a cylinder and a
plunger. An intensifier and air-charging
mechanism is used to maintain pressure
on theliquid seal in the stuffing box around
the recuperator plunger and facilitates
charging the recuperator.

The elevating mechanism is mounted
on the right side frame of the top car-
riage. Emergency elevation and depression
stops are provided.

The traversing mechanism is placed on
the right side of the mount. An azimuth
indicator drive mechanism pinion meshes
with the data receiver drive rack on the
base ring. An azimuth index plate gradu-
ated in tenths and fifteenths of a degree
is mounted on the main platform.

A loading stand and trough facilitate
loading of the gun and the ramming of

rojectiles.

"The gun may be fired electrically by a
firing pistol used in conjunction with a

un commander’s push button. The gun
cannot be fired until a complete circuit
T as been established. Current for the fir-

UNCLASSIFIED

THREE-QUARTER REAR VIEW OF 8 INCH GUN, MK. VI, MOD. 3A2, ON BARBETTE CARRIAGE, M1

PRINCIPAL CHARACTERISTICS

Total weight of gun and carriage .. . .103,000 Ib,

Weight of gunand band . ... ...... .. 55,000 lb,
Weight of carriage.. . ............. 103,000 fb.
Overall length of gun . ..... ... ... ... 369 ins.
Length of barrel . ...... .. ........... 45 cals.
Number of grooves in barrel.. .. ..... .. e 64
Rifling, uniform R.H., one turnin......." 25 cals,
Muzzle velocity (260 Ib, shell)....... 2,750 f./s,
Total traverse. . ......................... 360°
Depression, maximum (loading angle). . . . .. —5°

Elevation, maximum...... ... ... ... ... . ...
Maximum range, A.P. 260 Ib, projectile

32,980 yds.

Maximum range, H.E. 240 Ib. projectile

] 35,635 yds.

ingcircuitis furnished by astoragebattery.

Certain M1 carriages (Nos. 1 to 4 inclu-
sive) are fitted with a counterweight on
top of the cradle over the trunnions, car-
riages Nos. 5 and upward do not have this
counterweight, the trunnions being placed
lower on the cradie than is the case with
the lower numbered carriages.

Carriages Nos. 1 to 4 inclusive have a
simple elevation disk for showing eleva-
tion of the gun, and a similar azimuth
disk. On carriage No. 5 and upward, the
finished surface of a lug on the upper right
side of the cradle is not level and is not in-
tended as a seat for the gunner’s quadrant.

Subcaliber Gun
For practice in laying and firing the 8"
gun a 75 mm gun is mounted in the bore
of the larger gun.

ME D s e m g OFFICE CHIEF OF ORDNANCE s 15 JANUARY 1944

Muzzle energy (AP, 260 |b. shell). 15,300 ft.-tons

Rate of fire, approximate. ......... .. 2 rds./min.
Constructionof gun.................... Built-up
RECOIL

Distance.............................. 27 ins.
Mechanism type. .. ................. Hydraulic
Number of cylinders. .. ................ .. ... ]

COUNTER RECOIL

Mechanism type.................... Pneumatic
Number of cylinders. .. ..................... 1

Sighting and Fire Control
Equipment

On Carriage Equipment

Telescope Mount, M35; Telescope, M31

Off Carriage Equipment

Off carriage fire contral equipment is of the usual
seacoast artillery type, the instruments for the
individual position being determined by the local

coast-defense commander according to the nature
of the fire control system used in that ared.

Ammunition
Ammunition is in the form of separate
loading rounds. The standard service pro-
jectiles are A.P. shell, 260 1b. (Navy), Mk.
XX, with B.D. fuze, Mk. X, and H.E.
shell, 240 lb., M103, with P.D. fuze,
M51A1, Model 1, with Booster, M21A1.

RererENCES—TM 9-2005, v.4; TM
4-210.
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The 12’ Guns, M1895A2, MIS95A3,

MAIOAERET A A A1 QNn-h

m MI8§5MIAZ and MI895MIA3, oun
Barbette Carriage, M 1917, are classified
as Substitute Standard. There is mno
Standard 12° weapon in service,
nhhnnoh a new model harbette carriage

to meet modern requirements is under

development. All older models are classi-
fiad o Timitad Stanr‘arr‘

G a5 aAmicG Gaild.

12 INCH GUNS OF 1895 TYPE—These
guns are of built-up construction, with
variable rifling. The breechblock is of
the Stockett, three- cycle, tray-supported
type, consisting of a cylindrical, single-
thread, slotted block nnprai‘pd hv ha d
A seacoaet firing mechamsm, MIQOB, 1S
housed in a seat on the rear end of the

npr‘ ’|e r‘nel oned for
1a

S1ghe 10T

oshturator snindle
O0urator spimdaie,

firing primers electrically.

12 INCH BARBETTE CARRIAGE, Mi?17
—The Barhette Carriage, M1917, was
developed from 1917 to 1922 without
parapets or shields. Casemates are now
hpmo‘ built over all ozrrmo’pq The mount

is constructed in the usual manner for a

barbette carriage. The gun is carried in

- a nrnr’"a TXY]’IIﬂ]"I nnhtnlnq f}\n Y‘Qﬁf\l] anr‘

counter-recoil system. The hydraulic re-
coil mechanism permits a 30 inch recoil.

Counter vecotl is aceomplished Loy o 4
wuulivoed ACTLUAL 1D uupu;x‘t}x»)x;vu UJ w X

cylinder, spring-type recuperator assem-
bly. Return of the gun to battery is eased
by a plug-type counter-recoil buffer.

The elevating mechanism, of the screw
type, is motor drwen but in case of power
failure the gun can be elevated by hand.

’T‘rnvnr'fnno‘ lq hv l’lQnr‘lnr\wnr onlv. the

ersing A Oy, LAC

mechanism consxstmg of a spur gear mesh-
ing with a circular rack inside and con-

ase rine. The ton ecar

nirie with
ine top car-

centric with the basc ring.
riage is bolted to a racer which rides on
rollers between it and the base ring and
rotates with LhC racer when the travers-
ing handwheel is turned to operate the
spur gear.

An azimuth circle and index are em-
ployed in laying the piece for direction.
The azimuth and elevation setters work
below the ground level.

Amrmunition is served to the gun on
shot trucks and powder trays operating
on the surface of the ground. Loadmg is
by hand, but experiments are under way
to develop a suitable electric rammer for

thlS weapon. - o

Subcaliber Gun

Subecaliber equipment for these 12"
Guns comprzscb the 75 mm Gun whlch
is muuuu:u 1i1 LllL L)UUV Ul Lut, ld.l‘g(‘

weapon. ing 'I‘OI_I_I]_(J_Q It consists of A.P. Shell, Mk.
LINCLASSIFIED
(SR fVAS QIO LS
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12 INCH GUN, M1895, ON BARBETTE CARRIAGE, M1917

PRINCIPAL CHARACTERISTICS

Total weight of gun and carriage. .. . 406,700 Ib.
Weight of gun and band. . ......... 118,200 Ib.
Overall length of barrel. .. .. .......... 36.9 fr.
Length of barrel............. ... . ... 35 cals.

difling . . . ... twist 1-50 ic 1-95
Number of grooves ........................ 72
Muzzle velucny U,v:v 1. proj.y ... .. 2,250 f./s.
Total traverse in casemate. . .............. 145°
Depression, maximum .. .................... 0°
Elevation, maximem. . .................... 35°

Maximum range, 1,070 Ib. projectile. 27,600 yds,
Maximum range, 975 Ib. projectile . . 30,100 yds.
Maximum range, 900 Ib. pr0|ech|e 2%300 yds.

Volume of nowder chamber. ..

Maximum powder pressure. . . ..

LI 2 T e T Ta
LS U CNGige). . ... ..o o

Rate of fire. . . .......ovvvnnn.., 1
Construction of gun. .................. Built-up
Muzzle epergy. ............ 36,754 ft. long tons
Breechblock
TypPe . i Stockett
Single orstepecut .. ... ... ... .. ... .. Single
Qperating handles. .. .................... 1
Operation . . AU ...Hand only
Firing mechanism. .. ........ Seqcoos M1903

Ammunition

Service ammunition for the 12" Gun,
M 1895M1, is in the form of separate load-

(>

Recoil
Distance............ccovv .. 30 ins.

Aechanism lvnﬂ

Counter recoil
Mechanismtype. . ............... ... Spring
Number of cylinders 4

Ruffor tuyne
BSutertype. ..

Hvrlrﬂnllr nlun tvne
. s 4 ol

Primers. ... ... ‘Combination electric and friction

Sighting and Fire Control Equinment
9 i N r

On Carriage Equipment
Telescope Mounl M1 912M1, 37

Telescope, M1912,
Six carriages have T1 1 Data receivers. Receivers for
M10 Data Transmission System to be applied to
other carriages.

Off Carriage Equipment

Off carriage fire control equipment is of the
usual seacoast artillery type, the instruments for
the individual position being determined by the

acal coast dafanca commandar accarding to tha

1G&&T COAs/ Gerense commander Qlloiging © s

nature of the fire control system used in that area.

Vi, with B.D. Fuze, Mk. X, and H.E.
Shell, Mk, X, with P.D. Fuzes,-M46 and
M47.

KEI«‘ERENCES T™ 9-2005, v.4; T
0-2400; FM 4-80,
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16 INcH GuN MK. II,

he 16 inch gun is the largest and most

powerful American coast defense
weapon. The Mk. IT, Mod. 1, gun with its
recoil mechanism and cradle, is of Navy
design. The Barbette Carriage, M4, was
designed by the Army as a modification
of the earlier 16 inch Barbette Carriage,
M1919. The gun is mounted in a case-
mate type of emplacement.

16 INCH GUN, MK. I, MOD.1—This gun
is of built-up construction. It consists of a
tube, liner, jacket, hoops, rings, recoil
band and a breech mechanism with closing

PRINCIPAL CHARACTERISTICS

16 INCH GUN, MK. I, MODEL 1

Weight of gun with band. .. ....................
Weight of gun without band . . ..................
Caliber..............oo
Lengthofbore...............................

Length (muzzle to rear face of breechring) .. ... 821 ins.
Weight of projectle { M [{llG/0Fx oo 22400
Weight of powder charge (for both Mk. XIl and Mk. I, M2, full charge). ... ... '672 Ib.
Chamber pressure‘Ml.‘. Xl croiccs o 38,000 Ib. /sq. in.
. Xl projectile. . ... L 2,650F./s
Muzzle velocity { MK i1, M2 projectis. Ny 2/750 f./s
o Y . projectile .. ...... ... .. ... ... L. 45,100 yds
Range (46" elevation) i Mk. ll, M2 projectile...................... ... . 4,670 zds
Travel of projectileinbarel. ........... . ... ... .. .. .. ... . . .. .. ... 681.68 ins
ggﬂgucify of powder chamber. ......... ... .. ... ... ... ... ... .. ... 30,000 cu. ins.
ifling:
Length. .. ..o 675.992 ins.
Numberof grooves.. ............... ... ... .. ... ... ... ... e 96
WISt . Right-hand uniform, 1 turn in 32 cals.

16 INCH BARBETTE CARRIAGE, M4

Weight of carriage without shield, gun and band. .
Total dead load on emplacement including shield .

Weight of recoiling parts including gun and band

Weight of tipping parts including gun and band . . .
Weight of tipping parts not including gun and band
Weight of base ring and stationary parts. ... . ... ..

Weight of traversing parts including shield

Weight of air compressor...................... ..

Normal recoi

UNCLASSIFIED

....................... 665,315 Ib,
J 316.853 lb,
...................... 385,377 Ib,
....................... 78,192 Ib,
...................... 186,426 Ib,

........................ 4,200 Ib.,

Maximumvecoll............... ... .. .. .. ... ...

........................... 49 ins.

16 INCH GUN, MK. I, MOD. 1, ON CARRIAGE, M5

cylinders and gas-ejector systems. Rota-
tion of the gun during recoil and counter
recoil is prevented by a stake-in key,
Automatic elevating stops confine ele-
vation or depression within prescribed
limits.

The breechblock is of interrupted-
thread design, dropping on hydraulic buf-
fers when opened. It is opened by hand,
but is closed by a piston actuated by com-
pressed air. The Firing Lock, Mk. I,
resembles the firing lock on all Navy
cannon employing separate-loading am-
munition. It uses a combination electric-

.......1,172,500 Ib.

986,074 b,

48 ins,

REAR VIEW OF 16 INCH GUN, MK. I, MOD. 1 WITH GUN
ELEVATED, SHOWING RECUPERATOR CYLINDERS

MOD. 1—BARBETTE CARRIAGE M5—STANDARD

percussion primer which may be fired by
electricity or by lanyard.

After each round, the bore of the gun is
blown free of gases by a jet of compressed
air.

BARBETTE CARRIAGE, M4—Thc main
structure of the carriage consists of two
side frames which support the tipping
parts and provide trunnion bearings for
the cradle; a front transom tying together
the side frames; floor beams to support
the floor of the mount and stiffen the
racer; a cast-steel racer bolted to the side
frames and riding on conical rollers rest-
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16 INCH GUN MK. Il, MOD, 1—BARBETTE CARRIAGE WtD (Continued)

ing on the upper surface of the base ring;
a base ring of four sections bolted together
and anchored in a concrete foundation,
and a traversing rack bolted to the out-
side of the base ring.

The gun is supported in a cradle of
gridiron design with trunnions so located
in relation to the center of gravity of the
tipping parts that there is a slight breech
preponderance when the gun is loaded and
a muzzle preponderance when it is un-
loaded. This feature, together with anti-
friction bearings at the trunnions, per-
mits the gun, after it is fired, to be dropped
smoothly to loading position by a spin of
the handwheel.

The recoil mechanism consists of a sin-
gle recoil cylinder and three recuperator
cylinders. The recoil eylinder is located on
the under side of the cradle, while the re-
cuperator cylinders are assembled at the
top. Recoil is controlled hydraulically,
but recuperation is accomplished by the
hydropneumatic method. Buffer action
for counter recoil is obtained by means of
a buffer plunger functioning in a cavity
in the recoil eylinder head.

The clevating mechanism comprises
two spur-gear racks mounted on either
side of the cradle, the anti-friction mech-
anism incorporated in the trunnion bear-
ings, a Waterbury hydraulic speed gear,
shafts, trains of gears leading to the hand-
wheel and the elevating motor. A buffer
in each side frame stops the gun at either
extreme of elevation without serious jar-

e

16 INCH GUN, MK. I, MOD. 1, ON MOUNT, M4, MOUNTED IN A CASEMATE

ring. Friction handbrakes are included in
the mechanism. Elevation is normally ef-
fected by electric motor through the speed
gear, but there are handeranks for manual
operation in case of power failure.

An elevation data receiver, part of the
Data Transmission System, M5, gives the
correct elevation for the gun and makes
unnecessary the range disk used in earlier
16 inch barbette carriages.

The carriage can be traversed either by
hand through a train of bevel and spur
gears leading from the slow- and high-
speed handwheels to the traversing rack
on the base ring, or by an electric motor
through a Waterbury speed gear.

An azimuth data indicator is located
near the left traversing handwheel for
tracking in azimuth with off carriage fire
control equipment which transmits azi-
muths mechanically to one of the dials of
the indicator.

The carriage is mounted in a circular
pit so that all mechanism is below the
ground level. Additional protection is af-
forded by an armored shield 4 inches thick
with side walls 12 feet high.

Ammunition trucks are loaded at the
magazines, pushed to the carriage by
hand and unloaded onto parking tables in
rear of the mount whence it is rolled onto
the rammer. A power rammer operated
by an electric motor through a hydraulic
speed gear is utilized to increase rapidity
of fire and to insure uniform seating of

=2 ; i3 e

the heavy projectile. In case of power
failure, manual loading may be accom-
plished by two handcranks each manned
by four men.

Electric power for operating the various
mechanisms of the carriage is produced by
a Diesel engine generator located in the
emplacement. An overhead trolley is
provided as an alternate means of trans-
porting projectiles. The M4 Carriage is
now Substitute Standard.

BARBETTE CARRIAGE, M5—The chief
differences between Carriages, M4 and
M5, are that in the M5 roller bearings
replace the trunnion anti-friction device
of the M4; the air compressor, compressor
motor, and air tanks are removed from
the carriage; a redesigned traversing
mechanism with a motor of greater horse-
power raises the traversing rate to 3.5%
per second, and a new type of hydraulic
speed gear is employed. Increased power
of the rammer motor is also a factor im
faster operating speed of the Carriage,
Ms5.

Compressed air for scavenging and for
closing the breechblock of the M5 is
brought through piping from the power
room to the carriage.

Sighting and Fire Control
Equipment
On Carriage Equipment

Telescope Mount, M35
Telescope, M31

Off Carriage Equipment

This may vary depending upon the system of posi -
tion finding and the type of plotting room equip—
ment used.

Ammunition
Ammunition for the 16 inch gun, Mk |
11, M1, is in the form of separate loadings
rounds. It consists of A. P. shell, Mk. X1
with B.D. fuze, Mk. X, and A. P. shell |
Mk. II, M2, with B.D. fuze, Mk. X.

Subcaliber Gun
Subealiber equipment for the 16 incka
Gun, Mk. II, M1, consists of a 76 mony,
gun for mounting in the bore of the largex-
gun.

RerereNcEs—TM 9-2005, v.4; TME
9-471.

UNCLASSIFIED

194  commuuumuenay i HHMBERQIEIMRESWGE OFFICE CHIEF OF ORDNANCE i s 15 7 ANUARY 194 4



TANK ARMAMENT



37 MM GUN IVI6—STANDARD FOR TANKS

TN u— -

The 37 mm tank guns were developed
from the 37 mm Antitank Gun, M3,
the first model being the 37 mm Tank
Gun, M5. Addition of an automatically
opened breechblock changed the des-
ignation to the M6, standardized by
0.C. M. 16279 dated 14 Nov. 1940. The
M5 barrel is shorter by about 5 inches
than the barrels of the other guns.

The 37 mm Gun, M6, is standard for
use on Light Tanks, M3A1, M3A3, M5
and M5A1; on Medium Tank, M3, and
its variations, and on the 37 mm Light

Armored Car, M8. The gun is carried on
the M23, M24 or M44 Mount.

The barrel is a one-piece forging or
casting with a rifled bore, threaded to
screw into the breech ring. Two bearings
support the barrel and align it in the yoke
of the sleigh. Keys are employed to pre-
vent rotation of the barrel.

The breech ring is broached to receive
the drop-type breechblock. A breech-
operating mechanism is bolted to the
recoil cylinder. Recoil of the gun auto-
matically opens the breechblock, extracts
the empty cartridge case, locks the breech
in an open position and cocks the gun.
Rounds are inserted into the breech
amanually.

The recoil cylinder is assembled with
the trunnion pinsmounted in the trunnions
of the yoke. It is provided with rails to
guide the sleigh and contains a recoil
anechanism of the hydrospring type, the
<counter-recoil spring, and a buffer mech-
anism.

In tanks with power traverse the gun
is fired by a solenoid-firing device con-
riected with the trigger. In other cases
the band-operated trigger actuator causes
the firing process to start.

The gun may be elevated by a hand-
wheel, but a throw-out lever permits free
gnovement of the weapon.

Traverse of guns mounted in tanks with
grower-traversing mechanisms is obtained
Ty power-drive rotation of the turret. In
tanks equipped with manually operated
turrets only, the gun can be traversed
1 0° right or left by means of a traversing
J=nob. When greater traverse is necessary
t.he turret must be rotated or the tank
turned in direction.

A shield is attached to the yoke and
x-€coil eylinder by bolts, or, in some tanks,
direct to the turret.

37 mm TANK GUN, M6, RIGHT-SIDE VIEW WITH
BREECH-OPERATING MECHANISM ASSEMBLED

PRINCIPAL CHARACTERISTICS

Weightofgun........................ 190 Ib.
Total weight of gun and mount.. ... ..... 700 Ib.
Lengthof barrel. .................... .. 78 ins.
Overall lengthof gun ................ 82.5 ins.
Diameterof bore.................... 1.457 ins.
Rifling, uniform RH............ 1 turn in 25 cals.
Weight of powder charge. .. . ....8 oz. (approx.)
Volume of powder chamber. ... ... 19.92 cu. ins.
Maximum powder pressure (Rated for

A.P.C. Shot, M51B2)....... 50,000 Ib./sq. in.
Maximum rate of fire.............. 30 rds./min,
Maximum rate of fire, aimed . . ., 15-20 rds. /min.

ARMOR PENETRATION
AT 20° 500 yards

A.P.C, Shot, M51B2, Supercharge. . . .. 2.4 ins.

37 mm GUN, M6, MOUNTED IN COMBINATION

A traveling lock inside the turret is
utilized to prevent undue wear on the
elevating mechanism.

A spent-case deflector is bolted to the
recoil cylinder and has suspended from it
a bag to receive the cjected cartridge
cases.

Ammunition

Ammunition is in the form of fixed
rounds, It consists of a Canister, M2,
H. E. Shell, M63, with B.D. Fuze, M58;
H. E. Shell, Mk, II, with B. D. Fuze,
M38A1, and A.P.C. Shot, M51B2, with
tracer.

UNCLASSIFIED

—~—Homeo. Plate—

Muzzle vel., A.P.C. Shot, M51B2....2,900 f./s.

Mouzzle vel., H.E. Shell, MK. 11. ... .. 2,750 £./s.
Muzzle vel., H.E. Shell, M63.... .. .. 2,600 f./s.
Maximum range (M51B2).......... 12,850 yds,
Weight of H.E. projectile. . ............ 1.61 Ib.
Weight of A.P.C. Shot, M51B2..... ....1.92 Ib,
Weight of recoil mechanism............ 715 lb.
Length ofrecoil .. .................... 6-8 ins.
Maximum elevation..................... +20°
Minimum elevation. ... ................. -10°
Maximum traverse (manually

operated turret). . ... ... .. 10° in each direction

—Face ~Hard. Plate—,
500 yards 1,000 yards

2.1 ins. 1.8 ins.

1,000 yards
2.1 ins.

MOUNT, M23, IN TURRET OF LIGHT TANK, M5

Sighting Equipment

Sighting equipment varies with the tank in which
the gun is mounted. The following table designates
the sighting equipment used with each tank.

Tele- Peri
Tank scope scope
Light Armored Car, M8. ... .. M70D ——
Light Tanks, M3A1, M3A2. M40A2 M4AT
Light Tanks, M3A3, M5A1. M70D, MA4A1
M40A2
Light Tank, M5. ... ......... M40A2 M4AT
Medium Tank, M3, and
variations. . ... ............ M19A1 M2
Heavy Tanks, M6, M6AT*. . .M15, M8A1
M39A2

’:bCM 19199 specifies that all 37 mm guns shall be removed
from heavy tanks.
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75 MM HOWITZER M3—MOUNT N7 —STANDARD

he decision to adapt the Pack Howitzer,

M1 or M1A1l, for use in the Howitzer
Motor Carriage, M8, necessitated spot
welding and keying a tube mounting
support in place over the howitzer tube.
This mounting support increased the
outside diameter of the tube to fit the
central bore of the cradle. Pack howitzer
tubes modified in this manner were
designated Howitzers, M2. They are now
classified as Substitute Standard.

Since there were insufficient M2 tubes
to supply the required number of howitzer
motor carriages, new tubes were made
with the howitzer mounting support
integral with the tube. These tubes were
given the designation of 75 mm Howitzer,
M3, and classified as Standard.

Howitzers, M2 and M3, are manually
loaded weapons fired electrically by
means of a solenoid, or manually by a
hand firing mechanism handle. The tube
assembly differs from that of the M1 or
MI1A1 Howitzers only in the hoop at the
rear end of the mounting support on the
M2 and in the flash detector which is
integral with the howitzer shield in both
the M2 and M3 models.

The tube is screwed into a breech
ring containing a breechblock of the
horizontal sliding wedge type. A recoil
tube retainer, which provides the means
of attaching the two recoil ecylinder
assemblies to the tube assembly, is
bolted to a breech yoke support on the
tube.

The tube assembly is supported and
alined in a cradle which is a part of the
mount assembly. The tube mounting
support, which is finish-ground, rides in
liners inside the cradle.

The Firing Lock, M13, fits into an
axial hole in the breechblock. It is of
the continuous-pull, self-cocking type,
and is retained in position by sector lugs
on its exterior which engage with lugs in
the breechblock.

The hydrospring recoil mechanism
consists of two recoil cylinders, one on
cach side of the howitzer, which are held
and located in the cradle. A counter-
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75 mm HOWITZER, M3

recoil buffer is attached to the front
cover of each cylinder.

Howitzers, M2 and M3, are mounted in
75 mm Howitzer Mount, M7, which rests
on trunnions in the turret of the Howitzer
Motor Carriage, M8. The mount assem-
bly is composed of a cradle with two
recoil cylinders, a firing mechanism, and
a recoil guard. The shield is attached to
the forward end of the cradle and is
elevated and depressed with it. Rotation
of the howitzer is prevented by a key in
the cradle which rides in a groove in the
howitzer tube mounting support.

The firing mechanism is mounted on
the rear end of the recoil guard. An clec-
trical system is provided for primary use,
with current supplied by the vehicle
battery. The system operates electrically
from a firing button, activating the elec-
tro-magnetic solenoid, and then through a
mechanical series of linkages to a trigger
cham hooked directly to the trigger. A
Hand firing system, which may be em-
ployed in case of failure of the elevation
system, is operated by the hand firing
mechanism handle and utilizes the me-
chanical linkage of the electrical firing
system.

A recoil guard of tubular framework
with right and left shields surrounds the
breech. It is attached to the cradle and
acts as a support for the electrical firing
mechanism.

Elevation is accomplished by means of
an clevating mechanism mounted on the
right rear wall of the turret. A train of
gears inside the elevating mechanism
case connects with a pinion that meshes
with the elevating quadrant rack on the
howitzer cradle. The elevating mechan-
ism is operated by a handwheel which
may be engaged with or disengaged from
the gear train by means of a shifter lever
and a sliding gear.

Traverse is obtained by rotating the
turret. A handwheel operates a gear train
and a pinion meshed with the traversing
rack boited to the under side of the turret
roof. A traversing lock is provided to
lock the turret in traveling position.

Sighting and Fire Control

Equipment
Telescope, MTOC
Telescope Mount, M44, with Panoramic

Telescope, M12AS5
Gunner's Quadrant, M1

Ammunition

Ammunition is in the form of fuzed,
fixed and semifixed complete rounds. It
consists of Shell, fixed, H.E., A.T., M66,
with Fuze, B.D., M62; Shell, fixed,
H.E., A.T., M66, steel case, with Fuze,
B.D., M62; Shell, semifixed, H.E.,
M41A1, with Fuze, P.D., M48, M48A1,
or M48A2; Shell, semifixed, H.E., M41A1,
with Fuze, P.D., M54; Shell, semifixed,
H.E., M48, with Fuze, P.D., M48, M48A1,
MA48A2 or M54; Shell, semifixed, H.E.,
M48, steel case, with Fuze, P.D., M48,
M48A1, M48A2, or M54; Shell, semifixed,
gas, persistent, H, M64, with Fuze, P.D.,
M57; Shell, semifixed, gas, persistent,
H, M64, steel case, with Fuze, P.D.,
M57; Shell, semifixed, smoke, FS, M64,
with Fuze, P.D., M57; Shell, semifixed,
smoke, phosphorous, WP, M64, with
Fuze, P.D., M57; Shell, semifixed, smoke,
phosphorous, WP, M64, Steel case, with
Fuze, P.D., M57.

REFERENCES — OCM  21025; OCM
21293; TM 9-318.
CHARACTERISTICS
Weight of 75 mm Howitzer, M2.. ... .. .. 318 Ib.
Weight of 75 mm Howitzer, M3.. .. ... .. 421 Ib,
Lengthofbore..................... 35.91 ins.
Lengthoverall................... ... 54.18 ins.
Rifling
Length......... ... ... ........... 35.91 ins.
Twist. ... .. Uniform, right; one turn in 20 cals.
Number of grooves. . .................... 28
Depth of grooves. . ................. 0.03 in.
Width of grooves.. ............... 0.1866 in.
Widthoflands.................. 0.14439 in.
Type of breechblock....... ... Horizontal sliding
Maximum powder pressure........... 20,600 Ib,
Muzzle velocity. . . . .. 700, 810, 950, 1 250 f./s.

Maximum range (Shell, H. E M41) 9 760 yds
Maximum elevation....................,..

Maximum depression. . R —20°
Traverse of turret (with hownzer) ........... 360°
Normal recoil ...............0....... 11.62 ins.
Type of recoil mechanism.......... Hydrospring
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75 MM GUN M3—STANDARD FOR TA
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75 mm GUN, M3, SHOWING TUBE, 8REECH RING, COCKING LEVER, CLOSING SPRING CYLINDER AND OPERATING HANDLE

he 75 mm Gun, M3, a development

4 from the Tank Gun, M2, was stand-

ardized by 0.C.M. 17018, dated 24 July

1941. The M2 gun is now designated as
Ximited Standard.

The M3 gun is a single-shot, flat-tra-
Jectory weapon differing from the M2
only in having the tube lengthened by
26.6", with a higher muzzle velocity and
&reater range as a result. It is equipped
wwith a drop-type breechblock automati-
cally opened. This weapon is mounted in
M™edium Tanks, M4, M4Al, M4A2,
INVI4A3, M4A4, and in Medium Tank, M7,
wsing Mounts, M34, M34A1 and M47.

The alloy steel tube screws into the
b reech ring, where it is locked into posi-
tion with a key. The breech ring contains
the vertical sliding breechblock assembly
and the principal operating parts of the
gun. The breech mechanism is composed
o the breechblock assembly, firing mech-
amism, extractors, spline shaft, breech-
T lock crank, operating crank, closing
yrrechanism and related parts. A hole
b ored through the center of the breech-
Iolock houses the percussion mechanism.

The breech may be opened by means of

an operating handle secured to the spline

shaft.

Manual loading of each round auto-
matically closes the block. The gun can
be fired either manually or by means of
a solenoid. During counterrecoil after
firing, the gun is cocked, the block is
opened, the cartridge case is extracted
and the breechblock is locked in an open
position for insertion of the next round.

The gun recoils in the mount, which
consists of a horizontal rotor upon which

is mounted the elevating mechanism and
traversing mechanism; the hydraulic re-
coil mechanism, supported by trunnions
which rotate in the trunnion seats of the
horizontal rotor; an elevating shield,
bolted to the trunnions of the recoil
mechanism and projecting through an
opening in the rotor; two recoil cylinders,
held by the cradle and trunnion assembly
upon which are mounted the solenoid, fir-
ing lever link, and firing lever of the firing
mechanism; and a shoulder guard, bolted
to the cradle, covering the firing mech-
anism and extending beyond the rear face
of the breech.

CHARACTERISTICS

Weight of gun, recoil mechanism and

elevating shield at trunnion. .. ... .. .. 1,763 Ib,
Weightofgun.. ................... ... 910 Ib,
Lengthofgun.................... . 118.38 ins.
Muzzle velocity, AP, shall

(weight 14.92tb.). ... .......... .. 2,030 f./s,
Muzzle velocity, H.E. shell

(weight 14.601b.)............ .. .. 1,515 ¢, /s.
Maximum powder pressure . .. . 38,000 Ib. /sq. in.
Rate of fire....................... 20 rds./min,
Maximum range, A.P. shell . . .. .. .. 14,000 yds.
Maximum elevation.............. ... . 19°12/
Maximum depression.................... To48’
Traverse, left............................. 14°
Traverse, right. ... ........................ 14°

Sighting Equipment

Periscope, M10, or M4A1
Telescope, M38A1
Azimuth Indicator, M19

Ammunition

Ammunition is in the form of complete,
fixed rounds. It consists of A.P.C. shell,
M61, with tracer, and B.D. fuze, M66A1;
H.E. shell, M48, normal charge, with P.D.
fuze, M48.

REerErRENCES—FM 23-95; TM 9-307;
TM 9-2005, v.5; Oldsmobile Training
Manual, 75 mm, M3, Tank Gun.

BREECH END OF 75 mm GUN, M3, WITH RECOIL MECHANISM AND SHOULDER GUARD

CLASSIFIED

}_MD SR QFFICE CHIEF

OF ORDNANCE IHIxII\UHUMIiIIIHIIII e l 5 I ANUA'R'Y‘ 1944

197



76 MM TANK GUN MIA2—STANDARD

R R 1R R A SRR

76 MM TANK GUN, M1A1. THE MI1A2 DIFFERS FROM THE MIA1 ONLY IN HAVING
THE MUZZLE END THREADED FOR ATTACHMENT OF A MUZZLE BRAKE

he 76 mm Gun, M1A2, is a modifica-

tion of the M1 Gun of the same
caliber. The original 76 mm Gun, MI,
was designed to provide tank weapons of
greater power and armor penetration than
were possible with 75 mm armament.

76 mm GUN, M1—This gun was de-
signed to use the 3” H.E. Shell or A.P.C.
Projectile with a different cartridge case.
The gun tube and extractors were con-
structed to accommodate the redesigned
cartridge, but the breech ring and breech
mechanism were similar to those used on
the 75 mm Gun, M3. This 76 mm Gun,
M1, is now Limited Standard.

76 mm GUN, M1A1—In order to better
adapt the M1 Gun to use with various
tanks and gun motor carriages, the con-
tour of the tube was changed, and the
recoil slide surface on the tube was

lengthened 12 inches, thus permitting
the trunnion position to be set farther
forward to obtain better balance. The
M1 gun with these modifications was
designated 76 mm Gun, M1AI, and is
classified as Limited Standard.

76 mm GUN, M1A2—In the 76 mm
Gun, M1A2, the rifling twist is one turn
in 32 calibers instead of one turn in 40
calibers as in the M1 and M1A1 Guns.
All tubes are threaded at the muzzle to
allow assembly of a muszzle brake, and a
ring is provided to cover the threaded
portion of the tube when the muzzle
brake is not in place. This gun is classified
as Standard.

Sighting Equipment
Telescope, M4TA2
Periscope, M4A1

3 INCH TANK GUN M7 —STANDARD

he 3" Gun, M7, was designed for use

in Heavy Tanks, M6 and M6A1. It
was also adopted as standard armament
for the 3" Gun Motor Carriage, M10.
Ammunition for this weapon is the same
as that for the 3" antitank and antiair-
craft guns.

0.C.M. 16200, dated 24 October 1940,
initiated the development of a 3" gun
similar to 3" Gun, T9, for the Heavy
Tank, T1. It was designated 3” Gun, T12,
with interior dimensions and ballisties
practically identical with those of the 3”
Antiaircraft Gun, M3, and the 3" Anti-
tank Gun, M5. After firing tests, the T'12
was standardized as 3” Gun, M7, by
0.C.M. 18467, dated 9 July 1942.

The 3" Gun, M7, is a high-velocity,
manually loaded weapon employing a
semi-automatic breech mechanism with a
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3 INCH TANK GUN, M7

vertical drop-type breechblock. The gen-
eral functioning of the gun is very similar
to that of the 75 mm Gun, M3. A solenoid-
actuated mechanism is used for firing the
gun. The recoil mechanism and mount
for this gun are supplied along with the
vehicle.

Ammunition

Ammunition is in the form of complete
fixed rounds. It consists of A.P.C. pro-
Jectile, M62, with B.D. fuze, M66A1; A.P.
shot, M79, and H.E. shell, M42A1, with
M.T. fuze, M43.

Ammunition

Ammunition is in the form of complete
fixed rounds. It consists of Shell, H.E., 3
Inch, M42A1, with Fuze, P.D., M48A1;
Projectile, 76 mm, A.P.C., M62, with
Fuze, B.D., M66A1, and Shell, Smoke,
Mss.

CHARACTERISTICS
Diameter of bore... . ..........76.2 mm (3 ins.)
Lengthofbore....................... 52 cals.
Overall lengthof gun. ............. 167.75 ins.
Weightofgun...................... 1,204 Ib,
Weight of tube. . .................. ... 940 Ib,
Capacity of chamber......... .. .. 142.6 cu. ins.

Muzzle velocity (H.E. Shell, M42A1).2,800 f./s.
Rated maximum powder pressure.. .. 43,000 p.s.i.

Maximum range (H.E. Shell,
MA2AT)Y. ... 14,780 yds.
Type of breechblock...... . .. ... Semi-avtomatic,
vertical drop

CHARACTERISTICS
Diameterof bore........................ 3 ins.
Lengthofbore................... .. .. 50 cals.
Overall lengthof gun. . ............. 158.1 ins.
Travel of projectile................. 128.49 ins.
Weight of gunonly............... ... 1,990 Ib.

Capacity of chamber (with A.P.C., M62)
205.58 cu. ins.

Maximum powder pressure. . . .. 38,000 Ib./sq. in.
Muzzle velocity (A.P.C., M62). .. ... 2,600 F./s.
(H.E., M42A1).....2,800f./s.

Maximum range (A.P.C., M62).. ...16,100 yds.
Breech mechanism. . . .. semi-automatic drop block
Recoil mechanism. .................. hydravulic

SIGHTING EQUIPMENT—Sighting equipment for the 3" Gun, M7, varies according to the type

of vehicle in which the gun is installed,

Tank or Telescope
Armored Car Telescope Mount
M10, M10AT1 MT0G M30

M6, M6AT1 M39A1 —_

Panoramic Azimvuth

Telescope Indicator Periscope
M12A4 M18 M6

—_— —_ MBA1
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Batﬂr’ experience in North Africa indi-
cated the desiralnlity of a weapon
which would matenally incresse the fire-
power of tanks and gun motor carnages,
The high veloeity, range, and relatively
flat trajectory of the 90 mum Gune M,
were thought to make it particnlarly smit-
able for this use. Weight was also given
1o the avalabadity of all types of ammum-
tion far the M1 gun, neluding armor-
piereing projectiles. A projeet was there-
fore initiated to investigate the feasbibity
of mstalling this gon i the 3 Inch Gun
Motor Carnage, MI10, in place of the
3 Tneh Gua, M7, Fxperiments were con-
ducted which indieated the necessity of
modifyving the gun before it could be sue-
cessfully utihized for this purpose. Upon
completion of the modifications required
to adapt the M1 gun to the Mount, M7,
of the 3 Inch Gun Mator Carriage, the
weapon was standardized as 80 mm Gun,
M.

PRINCIPAL CHARACTERISTICS

Coliber 90 mm
Weight, complete £,260 fb.
Length overcll 186.15 ins.
Length of bore 50 ¢cals.
Length of tifling 152 4 iny.
Giroove, number - 32

width L1978 in.

depth .04 in.
Width of lands . 1% in.
Twist, uniform, RH. 1 tuen in 32 cals,
Travel of projectile 156.4 ins.
Chomber copacity 300 cu. ins.

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

Muzile velocity

HE,MT1(23.41b) 2,700 1./,

AP, MIT(23.41b) 2,700 f. /5.

APC, M82 (2406 1) 2,680 1 /s,
Range at 20" elevation (computed)

H.E., MT1 . 13,000 yds.

AP, M7 10,200 yds.

APRC M8Y 14,800 yds.
Brewch machanivm Drop block, semi-quto.
Retoil ARG ins,
Elevation ~-10"to +20°
Travese. .

UNCLASSIF

.360
)

90 mm TANK GUN, M3

The 90 mm Gun, M3, has the same cx-
terior and interior ballisties as the M1,
aml uses the same ammunition. A new
hreech ring was provided with a lug on
vach xide for attaching the piston rods of
the 3 inch recoil mechanism. Tn the M3,
the breech-operating handle iy mounted
directly on the breech mechanism assem-
bly. The breeeh mechanism is semi-auto-
matie in operation and required changes
i the breech-operating cam of the M1
gun. It also was essential to alter the
trigger mechanism to enable the M3 gun
to be fired when mounted in tanks or gun
motor carrtnges.

A longitudinal key-way and a cylindri-
cal recotl surface directly on the exterior
of the M3 tube, added to permit the
weapon te fit the 3 Inch Mount, M7,
resulted in a decreased exterior diameter
of the tube and thinner powder chamber
walls than those of the Gun, MI.

In order to secure the desired throttling

90 mm GUN, M3, MOUNTED ON 90 mm GUN MOTOR CARRIAGE, 171

8 OFFICE CHIEF 8 OF ORDNANCE ommes

action for the Gun, M3, it was necessary
to substitute new sleeves in the 3 inch
recoil mechanism. The 90 mm Gun, M3,
is now mounted on the 90 mm Gun Motor
Carriage, T71, which is a modification of
the 3 fuch Gun Motor Carriage, M10A1.

Ammunition

Ammunition is in the form of fuzed,
complete, fixed rounds. It consists of Shell,
H.E., M58, with Fuze, time, mechanical,
M43; Shell, H.E. (Ammonal), M58, with
Fuze, time, mechanical, M43; Shell, H.E.,
M71, with Fuze, time, mechanical, M43;
Shell, IILE., M71, with Fuze, time, me-
chanical, M43; Shell, H.E., M71, with
Fuze, P.D., M48; Shell, H.E., M71, with
Fuze, P.D., M48A1; Projectile, A.P.C,,
Ma82, with Fuze, B.D., M68, and Tracer;
Shot, A.P., M77, with Tracer; Ammuni-
tion, Blank, 90 mm Gun, M1, and Car-
tridge, drill, M12, with Fuze, dummy,
M44A2.
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105 MM HOWITZER M4—COMBINATION GUN MOUNT M52—STANDARD

105 mm HOWITZER, M4, AND COMBINATION GUN MOUNT, M52

he 105 mm Howitzer, M4, was de-

veloped following reports from battle
fronts which indicated that there was
definite need for a 105 mm howitzer
mounted in a medium tank. In the
Medium Tanks, M4 and MA4A3, the
howitzer can now be carried in the most
forward combat areas with less danger
of being neutralized by small arms and
light cannon fire than the lightly armored
105 mm Howitzer Motor Carriage, M7,

The M4 Howitzer consists of a tube
screwed into a breech ring, where it is
locked in place by a locking screw. Rota-
tion of the tube in the mount is prevented
by engagement of a key in the bottom of
the breech ring with a groove in the
cradle.

The breech mechanism is of the hori-
zontal sliding wedge type, manually
operated. A percussion firing mechanism
in the breechblock is actuated either
electrically or manually. A separate firing
mechanism located on the under side of
the cradle yoke provides a means of
releasing the percussion mechanism that
fires the howitzer. It is operated by a
firing pedal connected to a solenoid with
a plunger that pushes the firing trigger
plunger and results in release of the
percussion firing mechanism.

The M4 Howitzer is mounted in the
Combination Gun Mount, M52. This
mount is fastened to the turret of the
tank by trunnions around which the
howitzer and mount are elevated and
depressed. The mount consists of a
cradle, two recoil cylinders, an elevating
mechanism, a firing mechanism, a co-
axial machine-gun mount, and a shield.

The howitzer is supported in a central

longitudinal hole in the cradle, with the-

two recoil cylinders in smaller holes on
each side of the howitzer tube. Bronze
liners in the howitzer hole provide a
bearing surface for the tube. A yoke
welded to the front end of the cradle
extends rearward from the bottom of the
cradle. A groove machined in the top
surface of the yoke engages a key on the
bottom of the breech ring and guides the
howitzer during recoil and counterrecoil.

The recoil mechanism is of the hydro-
spring type. Counterrecoil is controlled
by two large counterrecoil springs. A
counterrecoil buffer is located in the front
of each recoil cylinder.

Elevation is accomplished by means of
an elevating mechanism located under
the telescope mount on the right side of
the turret and fastened directly to the
right trunnion. The elevating rack is
secured to the right side of the cradle
beneath the trunnion. The elevating
mechanism is operated by a handwheel
connected to a system of gears which
moves the elevating rack pinion up or
down and transmits this movement to the
cradle.

The coaxial machine-gun mount is
fastened to the left trunnion cap. It is
formed by two side rails separated and
secured to a pintle support and pintle
bearing. A freely revolving pintle to
which the machine gun is fastened by a
fastening pin enables the gun to be ele-
vated or depressed around the pin and
to traverse with the pintle. An elevation
clamp is fastened between the mount
sides on the rear end. Elevation and
depression of the machine gun are caused

by an elevation screw, and traverse is
accomplished by means of a traversing
serew and wedge.

The shield is a large rectangular steel
piece curved to close the opening in the
front of the turret. It is pierced for the
howitzer, machine gun, and sightings
telescope,

Sighting and Fire Control

ON CARRIAGE EQUIPMENT
Telescope, T92E2

Telescope Mount, M56, and headrest
Instrument Light, M33

Azimuth Indicator, M19

Elevation Quadrant, M9

Instrument Light, M30

Periscope, M6

Periscope, M8, with telescope

PRINCIPAL CHARACTERISTICS

Lengthof bore..................... 29.5 cals.,
Muzzle velocity. . .................. 1,550f./s_
Twist of rifling............ ~...1turn in 20 cals,
Volume of chamber................ 153 cu. ins,
Weight of projectile
HE................ . 3316,
HE,AT........................992Ib_
Weight of charge
HE............. . 3.041b,
HE,AT......................... 1.60 I _
Weight of complete round
HE.............................. 42,07 Ib_
HE,AT........................ 36.85 Ib_
Travel of projectile in tube............81.67 ins_
Maximum powder pressure. . . . . 28,000 Ib./sq. im,
Muzzleenergy.................. 549.6 fi.-tomsg
Type of recoil mechanism........ .. Hydrospring
Recoil length. ....................... 127 ins.
Maximum elevation..................... +35<
Maximum depression.................... —10=
Traverse. ............ 360° cont., hand or power
operatec]
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he Mortar, 2 Inch, M3, is identical
with the BritishBomb Thrower, 2 Inch,
M k. I, and is used for projecting smoke
bo mbs from tanks. By this means retreat-
iragz tanks can form protective smoke
screens concealing their movements.
ML ounted on the tank turret at a fixed
elevation, the mortar can be traversed
through 360° by rotation of the turret.
Tt is very effective in throwing smoke
bo1nbs at ranges of 35, 75 and 150 yards.
T he variation in range is obtained by
the use of a gas regulator on the mortar
wlrich governs the escape of the propel-
lart gases. The Smoke bomb, Mk. I/L,
fired from the M3 Mortar, begins to
roduce smoke while in flight and ejects
an effective screen in from five to eight
seconds after it strikes the ground. This
screen will last approximately 70 seconds
jn an eight mile per hour wind. As a
result of its superiority over the Hand
G renade, Smoke, M15, and its ability to
throw bombs without the necessity of

UNCLASSIFIED

2 INCH MORTAR, M3

opening the tank hatch, the Mortar, 2
Inch, M3, was standardized 2 September
1943,

The chief components of the Mortar,
2 Inch, M3, arc the barrel, barrel clamp,
clamp carrier, breech tube, gas regulator
and trigger housing. When the barrel
clamp is unlocked, the mortar can be
opened and pivoted on the locking pin,
enabling the operator to load a bomb
through the opening in the barrel clamp.

The bomb is chambered ir the breech
tube, which is locked to the trigger
housing by a serew. This screw prevents
vibrations from loosening the tube.

The gas regulator, which adjusts the
range of the mortar by controlling the
escape of propellant gases, may be
mounted either on the left or right side
of the breech tube. Similarly, the gas
regulator nut can be attached either to
the top or bottom end of the gas regulator
body. This is determined by the type of
installation.

The firing mechanism, of thé continu-
ous hull type, is contained in the trigger
housing. The mechanism of the safety
rod, safety crank and safety link, is so
designed that the trigger will not operate
when the mortar is open.

When the bomb is fired, the propellant
gases tend to escape through the gas
regulator body, which contains the valve.
When most of these gases escape, the
range will be very short. As the valve is
rotated clockwise, and holes in the valve
no longer are aligned with the escape
hole, the rate of gas escape is reduced
and consequently the range is increased.

CHARACTERISTICS
Weightof mortar. .. .................... 18 lb.
Weightofbomb....................... 2.1 1b.
Contrellable ranges

Short. ... 35 yds. (approx.})
Medivm. ................. 75 yds. (approx.)
Long......cooovvvit 150 yds. (approx.)
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37 MM ANTIAIRCRAFT GUN MIA2—CARRIAGE M3A]—uestmure

37 mm A.A. GUN, M1A2, ON CARRIAGE, M3A1, IN FIRING POSITION AT 45° ELEVATION

PRINCIPAL CHARACTERISTICS

Weight of gun and cariage, complete . .6,124 Ib,
Weight of carriage, w/o gun and tube . .5,759 Ib,

Weight of gun, complete. . ......... .. .. 365 Ib,
Weightoftube....................... 119 Ib.
Type of breechblock.. . ..... .. .. Vertical sliding
Recoil mechanism............... .. Hydrospring

W eight of complete round of H.E.

ammunition, M54.......... ... .. ... .262Ib,
Weight of projeciile, H.E...............1.34Ib.
Weight of powder charge.............. 6.00 oz,
Opverall length of vehicle in traveling

position. ... oL 241 ins.
Overall height of gun in traveling

position......... .. .. ... ... ..., .. 72 ins.
Overall width of vehicle in traveling

position....... ... Lol 69.5 ins,
‘Lengthoftube....................... 78.2 ins.
Diameterofbore.................... 1.457 ins.
Maximum length of recoil ot

elevation 0°-85°.... ... ... .. ... ... 10.75 ins.
Length of rifling, approximate. . ......68.35 ins.

UNCLASSIFIED

Number of grooves in barrel .. .............. 12
Maximum elevation................... ... 90°
Minimum elevation. .., ............... ... -5°
Traverse................ ... ... ... ..... 360°

Maximum vertical range (H.E. shell). 4,200 yds.

Maximum horizontal range (H.E.
shell)..........o.. .. 8,875 yds.

Muzzle velocity. .. ................. 2,600 f./s,
Rated maximum powder pressure. 30,000 Ib. /sq. in.

Volume of powder chamber for
MS54shell..................... 17.80 cu. ins.

Maximum rate of fire. . ........... 120 rds./min.

P o o I
‘/ A
h \
. i
360° !
; {
. /
. 2
£5/94™

he 37 mm Antiaircraft Gun, M1A2, is

a fully automatie, air-cooled weapon
which may be employed against both air-
planes and tanks. It fires high-explosive
and armor-piercing shells at a cyclic rate
of 120 rounds per minute. When mounted
on the Carriage, M3A1, it can be towed at
the speed of 50 miles an hour on good
roads.

37 mm GUN, M1A2—The tube for this
gun is one-piece forging or -casting,
threaded at its breech end to screw into
the tube extension. The tube extension
houses the breechblock with firing pin,
cartridge extractor, carrier cam and front
bracket supports for the driving spring
tubes. It is fitted with bronze bearing
strips which slide between the top and
bottom sides of the gun casing. The re-
cuperator piston rod is attached to the
bottom side of the tube extension.

The gun casing is attached to the trun-
nion block which also supports the recu-
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37 MM ANTIAIRCRAFT GUN MIA2—cARRIAGE M3AT (Continued)

_ perator cylinder. The feed box is fastened
to the top flange of the side plates at a
point just to the rear of the breech end of
the tube. Ammunition is fed to the gun
from feeders or clips holding 10 rounds
each. The recuperator mechanism is of the
hydrospring type.

CARRIAGE, M3A1—The carriage is of

tha + 1
the two-axle trailer type,

mounted on spindles offset from the longi-
tudinal axis of the axles. A leveling mech-
anism permits tilting of the carriage
through a range of 10°,
The trunnion block, containi ng he gun
and recuperator cylinder, slides in a ra.dle
of frame construction with top, bottom
and front removable covers, The cradle is
supported in the top carriage by trunnions,
the top carriage in turn rotating on a
pintle, integral with the bottom carriage.
Twin spring action counterpoise assem-
blies are contained in cylinders at either
end of both axles to allow the carriage to be
lowered to firing position without undue

‘vhpu] S

with
Wilil

UNCLASSIFIED

37 mm A.A. GUN, M1A2, ON CARRIAGE, M3A1

force and to enable it to be lifted to travel-
ing position by one man at each wheel.
Rotation of the axles lowers the chassis
into firing position on the ground, the
wheels being lifted from the ground at the
same time.

A single spring equilibrator is utilized
to counterbalance the muzzle preponder-
ance of the gun. It is attached to the cradle

}\v means of a

mear a rod and a chain.

Hand- and power-operated traversing
and elevating mechanisms are attached
to the carriage.

Two outriggers, pivoted about brackets,

wn atltasnha
are altached to the side members of the

chassis; when rotated to the ground they
give stability to the carriage when it is
in firing position. They are rotated to and
secured in a vertical position for traveling.

Adjustment is provided for semi-auto-
matic or automatic firing; firing is con-
trolled by a lever and cable arrangement
operated by two foot pedals.

Disk and lever type electric brakes op-
erated from the prime mover are on all

4 wheels. Handbrakes are also installed
on the rear wheels.

Sighting and Fire Control
Equipment
On Carriage Equipment
Remote Control System, M9
Sighting System, M5
Telescope, M7 (azimuth), M64 (elevation)
Off Carriage Equipment

Cable System, M8
Director, M5
Generating Unit, M17
Gunner's Quadrant, M1

Ammunition is in Lhc 10T O CoOmpacie

fixed rounds. It consists of A.P. Shot, M74,
with tracer; A.P.C.Shot, M 59, with tracer;
T.E. Shell, M54, with SD tracer and P.D.
TFuze, M56, and Practice Shell, M55A1,
with tracer and Dummy Fuze, M50.

REerereENCEs—TM 9-2005, v.6; TM
9-235: TM 9-1235; FM 4-140.

, IN TRAVELING POSITION
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40 MM AUTOMATIC ANTIARCRAFT GUN MI—carmiaGE M2AT (Cort rues)

is leveled by the use of four adjustable
leveling jacks attached 1o the copds of the
outriggers and longituding girders, Four
ancharing posts are abo provided. Sprmg
suspension is arranged seconding 10 the
Bolors puraliclogram system, permsiting
the wheels o spring andependently of

The steel duk whesls are cquipped
with truck transpart type prcumalic tirea
eontaimng bullebressting  nner tubes,
Eleetric brakes, aperatod foom the prime
mover, are {urnphed on all wheels A
switch apphies these brakes independently
in the event of accidental separation of
the carmage from the prime maver, Hand-
brakes ot the rear wheels are also pro-
videxd for use when the gun 1 not cope
necled wih the prime et During
teavel the carnage i sorured U the prime
mover by a tebular drawhar with end
fttings for {asterang to the steering link.
age of the carriage and to the prime
mover,

Two apring-type  equibbrators  are
housed in tubmlar casiigs bedd in a trune

40 mm AUTOMATIC A A. GUN M1, ON CARRIAGE MIAL N TRAVIUNG POUTION

206 jmwreve——" Wﬂ&dﬂ LFROE CHIEF 8 OF GEINANTE

pavers. They are bawatesd uroder the gun and
boetmeen the gun tranmean frames

The clevatluen ared traversng mechan.
e are prve adesd with amdividual elerten.
ol drves sperated by 6 hp clertne
trdars, In the event of fadure of the
remmede eontrod evelem, jrowmer plant o
ditector, the diret ughting syetem o
el Manas! elevatam and traverse o
then offectod by moans of doubde bageiled
crarks, the mhetor switehes baving Hiret
beers cut off and the aldnve chitebes
disengaged

The finng meochaniem can e operated
etther by front of rear footpedaly inter.
ertitieetesd and hinked 1o the finng lever,

B ocan b glaced on safety, or can be
adjuited fur stghe shot o1 sutomatic fire
“," frras of 8 lever

CARRIAGE, MIAY  Thie carrage o
a modifwation of the M2 carrage e
mgned 1o inereans the tracking rate New
wears with a hugher gear ratio allow the
carrmge 1o he rodsted through 1710

by one futs of the hand crank. The i

creamrd rate of

a hepkoapeenl Targi o an

4 ¢ whrart vange

st R ate

R FERRTEH

Avgde type outrpger brae wets have
alns Ywvn ashled 1o the carriage to bk
the tateral outngper noan mtormediate
This AP travers
withrgl antetferenee by the outrigger
jarks when the carrage 1= wm traveling

frssitecan [l s te

jreatann

The forwan] arra aghts oniginally pro-
widerd with Carmage. M2, have bern
wnpserseded by sights of the eartwherl”
tope with the hameter of the {orwan] ring
increassd ta procude for feading a 300
m ph target at L0 yards range. The
et ning b used for targets with speeds
of 10 oy phoand 200 mpho A Do
1, nch o diameter replaces
the ctene wires o the rear frame of the

with a hode

uiz‘h! formmw ﬁ}' speev]

Sighting and Fire Control
Equipment

On Carriage Equipment
Dicacs Firn Sights, Botors
Competing Sight, M7
Remote Convol System, M10

Of Carringe Equipment
Disocror, M3AY
Coble Sysem, M8
Gaworoting Unir, M17
Cuener's Ouodrant, M1 or M1918

Ammunition

Amsmunttion v an the form of fived
rovinds. B onnoaets of AT Shat, M,
with tracer, HE =hell, MK 1, QF .
H F | wath Pervroosren Fuze, 1D A N, 251,
ME L and HE =hedl, Mk LT L,
Q “ D HE L wath Py Fnﬂ‘. \;n), \‘k
i ur P Fuee, MTH
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40 MM GUN CARRIAGE M5 (AIRBORNE)—STANDARD

he need for an automatie antiaireraft

gun and mount that could be trans-
ported by air for use as an antitank or
antiaireraft battalion weapon within the
Airborne Division resulted in the develop-
ment of the 40 mm Gun Mount, M5.

A 40 mm Gun, M1, and the Carriage,
M5, comprisc a mobile unit designed for
delivery to its destination by Transport
Planes €46, C46A, C47 or 51, It can be
unloaded from the plane and moved by
manpower for short distances, or be towed
by any prime mover. Care must be taken
that speeds on rough roads do not exceed
five miles per hour in order to avoid tire
and whecl fallures. Three men can em-
place the carriage in approximately five
minutes and raise it from firing position
to traveling position in approximately
eight minutes.

The top carriage of the Carriage, M5, is
similar to that of the 40 mm Gun Car-
riage, M2A1, except for minor modifica-
tions to the platform and foot rests which
reduce the width of the mount sufliciently
to permit its passage through the doorway
of the plane.

The chassis consists of a center base
with one permanently attached outrigger
and three removable outriggers which
may be fastened to the mount by brackets
and taperced wedges. Each outrigger has a
leveling jack. In traveling position the
side outriggers are removed and hung by
steel straps to the rear outrigger or are
carried separately. Individual right and
left wheel assemblies for mancuvering the
mount are attached to each side of the
base in place of the outriggers.

The wheels arc of the airplane type with
7.25 x 11.50 plain tread airplane tires
inflated to 50 pounds pressure. No system
of spring suspension is utilized. Airplane
type mechanical brakes operated by a
lever and cable are fitted to cach wheel.

Before loading the carriage into a plane
it is neecessary to remove the gun barrel
and the detachable outriggers. When the
carriage is to be transported in C47 or CH14
airplancs the automatic loader and the
Computing Sight. M7, must also be taken
off the mount.

Power operation of the carriage, iden-
tical to that of the 40 mm Gun Carriage,
M2A1, is effected by means of the Remote
Control System, M5, and Dircector,
MBALEL

Sighting and Fire Control
Equipment

Director, MSA1E1

Remote Control System, M5

Generating Unit, M5

Computing Sight, M7

Rererexces—QOCM 18883, 20 August
1942; OCM 21099, 20 June 1943; OCM
21280, 9 August 1943; OCM 21516,

9 September 1943. UNCLASS\HED

40 mm GUN CARRIAGE, M5, IN FIRING POSITION

CHARACTERISTICS

Weight overall, maneuvering position. .. 4,495 lb.

Weight overall, traveling position. . .. .. 3,480 lb.

(detachable outriggers and barrel removed)
Weight overall, traveling position,

tube installed. . ... ...... ... ... ... 3,375 Ib.
Overall fength, maneuvering position. . 19414 ins.
Overall length, traveling position. . . .. 11734 ins.

Qverall width, maneuvering position. ... 6834 ins.

40 mm GUN CARRIAGE, M5, IN TRAVELING POSITION, WITH GUN AND OUTRIGGERS REMOVED

Overall width, traveling position. ... ... .. 56 ins.
Overall height, maneuvering position. .. 7534 ins.
Qverall height, traveling position. . .. .. 7534 ins.
Turning radius when towed by

1loton truck. ... ..o 202 ins.
Elevation................ .....u. —5°to +90°
TraYerS . ..\ ot 360°

FOR LOADING IN AN AIRPLANE OR TOWING WITH A LIGHT VEHICLE
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3 INCH ANTIAIRCRAFT GUN M3—mouNT M2A2—STANDARD

he development of medium caliber

mobile antiaircraft artillery for the
U. S. Army was initiated when a 75 mm
Gun, M1916, was placed on a Truck
Mount, M1917, during the First World
War. Shortly thereafter, the caliber of
antiaircraft guns was fixed at 3 inches,
the cartridge case then employed in the
3" (15 pdr.) Gun, M1898, being adopted
as standard for antiaircraft use.

The first mobile antiaircraft gun and
mount of 3” caliber to be designed and
manufactured in the United States was
the 3” Gun, M1918, and the Mount,
M1918. This mount was standard for
issue until replaced by the Mount, M2.
Postwar development continued in an
endeavor to increase muzzle energy and
rate of fire for antiaircraft guns, to im-
prove road performance and stability of
carriages and to produce more efficient
fire control systems. A 3" pilot mount, T1,
was built and tested in 1927. Tests con-
tinued throughout 1928 and 1929 on the
Mounts, M1 and M2, the latter being
standardized to replace the Mount,

CHARACTERISTICS OF 3 INCH A.A. GUNS, M1, M3, AND M1918. Development of mounts pro-

3 INCH ANTIAIRCRAFT GUN AND MOUNT, M1918

gressed thereafter until the present 3”
Weight of M3, MdOUNTng’Z“ Al' M‘LA2,h ArA2ﬂA]' M2A2 195.83 ins Mount, MZ2A2, was standardized in
eight of gun, and mount ength of rifling. . ................. .83 ins. . .
total. ..o 16,800 1b.  Number of grooves in barrel .. . ... ......... 28 O‘,C'NI' 14339’ d'ated 24 Feb. 1938. While
weigtt oE Igun, complete. ............ 2,223 :ll-: ¥|ng, }mlform RIH gne tu'fn ino....... 40 cals.  this mount is still standard, further pro-
ight iner. ... ... ... . . ojectile in bore of gun 1 . speci
W::gh! gf cl::mrpleie round of ammunition rc&:“g q Iﬁcé.; ................. 127.73 ins. Cu1:]3me.rtlt Wi:lhbeénd'di ()flly 11'1}\)7811 specific
W(M:QAf , H.E. )I. . (MQA WE ) .. %gg it mqmmum jlevuhon ..................... ?o authority ot the Secretary o ar.
eight o pro|ech e (M42A1, . aximum depression. ... ... . ... - A new 3” Gun, M1, with removable
Qverall length of vehicle.. ... ... A 300 ins.  Traverse............ ol 360°  jiher and ba]listié qua,lities superior to
Overall height of vehicle, with gun in \ Maximum range, at 85° elevation . . . 10,400 yds. .
traveling position. .............. . .. 113 ins. Maximum range, at 45° elevation those of the M1918, was the first gun in a
Overall width of vehicle................ 83 ins. 4 : : : »
Overall length of gun., muzzle 1o rear face (M42A1, H.E). . . ..14,780 yds.  series that culminated in the 3” Gun, M3,
:f breechgying | gun, Murrle lorear s 158.2 ins. Muzzle velocity (M42A1, HE).....2,800 F/s. classified as Standard by O.C.M. 7186,
Caliber of bore....................... ;o3 ine MmT;R 190#5') P ..36,000 Ib./sq.in. dated 30 August 1928.
Lengthofbore. ...................... cals. -
§ 1 h of il at 85° (M62, AP.C).. ..38, 1000 Ib. /sq. in.
Mgféfa‘iﬂneng' . o recm u ............. 32ins. Volume Of powder chamber GUNS, M1918, M1918M1—The construc-
Maximum length of recoil at 0° . (M42A1, HE) ... .. 2,035 cu. ins. ion of these guns was similar to that of
elevation. .. ....... ... ... oL 23.5 ins. Maximum rqte of fire......... 25 to 30 rds. /min.

the M1917 series antiaircraft guns de-
signed for use on fixed mounts for
harbor defense. The only difference in
these guns is in the greater length of the
breech ring of the M1918M1 gun. The
gun is built up of alloy steel, with the
tube shrunk in place in the jacket. The
breech end of the jacket is threaded to
receive the breech ring which is screwed
and shrunk on the jacket and held by a
lock screw. The breech mechanism is of
the hand-operated drop block type. Orig-
inally, rifling for this weapon had an in-
ereasing twist, from 1 turn in 50 to 1 turn
in 25 calibers.

GUNS, M1918A1, M1918M1A1—Guns
with rifling having a uniform twist of 1
, in 25 were designated as M1918A1 and
3 INCH ANTIAIRCRAFT GUN, M3, ON MOUNT, M2A2, IN TRAVELING POSITION MI1918M1AL.
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3 INCH ANTIAIRCRAFT GUN M3—MOUNT M2A2 (continved)

GUN, M3—This gun is similar to the
M1 except that the diameter of the re-
xrrovable liner for the M3 is greater than
that of the M1. The autofrettage method
is used for the manufacture of the liner,
the interior of the tube being taper
bored for the removable liner, The
exterior of the tube is threaded at the
b reech end for attachment of the breech
ring. The rectangular breechblock, of the
wertical sliding type, moves up and down
in its recess in the breech ring. It may be
operated either semi-automatically or
manually. In semi-automatic operation
the breechblock is opened, as the gun
returns to battery, by means of a cam
xrnounted on the cradle. Upon insertion of
a round in the chamber the extractors are
tripped by the rim of the cartridge case
and the breechblock closes automati-
cally. A breech-operating handle is used
for manual opening of the breechblock
and for closing it when firing is discon-
ginued. A Firing Lock, MI14, of the
continuous pull type is housed in the
breechblock. The gun is fired by means
of alanyard attached to the trigger shaft.

MOUNT, M2A2—This mount differs
from the Mounts, M2A1, M1A2, MI1A1,
T 1A2 and TIAl, primarily in the com-
mercial brake system, the fabricated
parts and method of carrying the spare

UNCLASSIFIED

EETRICTED SR EEAE OFFICE CHIEF

3 INCH ANTIAIRCRAFT GUN, M3, ON MOUNT,

G A

tires. These models derive from the T1.

The Mount, M2A2, is of the trailer
type, possessing a mobility that permits
it to be drawn at high speeds over good
roads and at medium speed over irregular
terrain. It is of the variety familiarly
known as a spider mount, with folding
perforated platforms and four folding
outriggers fastened to the undercarriage.
These outriggers, when folded, form the
chassis. For transport the chassis rests
on the front and rear pneumatic-tired
bogies, secured in place by clamp screws
and equipped with four-wheel electric
brakes operated from the prime mover,
The gun is mounted in a cradle which 'is
supported on its trunnions in antifriction
bearings on the arms of the pivot yoke in
the top carriage. The top carriage, which
supports the cradle, elevating and trav-
ersing mechanisms and the recoil
mechanism, is in turn mounted on the
undercarriage. The top carriage is sup-
ported on a spherical bearing; at the lower
end is the leveling mechanism mounted
in the pedestal. The leveling mechanism
permits adjustment of the axis of the top
carriage fo a vertical position when the
ground on which the mount is placed is
not level. Two level vials, set at right
angles to each other, are attached to the
top carriage for the guidance of the opera-
tor in leveling the mount.

7

3" Gun, M3

M2A2, IN FIRING POSITION

Sighting and Fire Control
Equipment for 3 Inch A.A. Gun,
M3, on Mount, M2A2

On Carriage Equipment
Elbow Telescope, M24, M25
Telescope Mount, M26, M27
Bore Sight

Off Carriage Equipment

Height Finder, M1 A1 or M2A1

Director, M7 (Standard), or M1, M1A1,
M2, M3, M4A1B6, M4A1B2, MTAT,
or MTA1B2

B.C. Observation Instrument (A.A.), M1

Data Transmission System, M4

Gunner's Quadrant, M1918

Generating Unit, M6 (Standard) or M4
(Limited Standard)

Slide Rule, M1

Fuze Setter, M8

Flank Spotting Instrument, M1

Ammunition

Ammunition is in the form of complete
fixed rounds. It consists of A.P. Projectile,
M79; H.E. Shell, Mk. IX, with M.T.
Fuze, M43, and modifications; H.E. Shell,
M42A1, with M.T. Fuze, M43, and modi-
fications, or P.D. Fuze, M48, and modifi-
cations; and A.P.C., Projectile, M62,
with B.D. Fuze, M66A1.

REFERENCES—TM 9-2005, v.6; TM
9-360; TM 9-1360; FM 4-125.
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90 MM ANTIAIRCRAFT GUN, MTA1, ON MOUNT, M1A1, IN FIRING POSITION

AviatiOn progress, especially in the field
P of high-altitude bombing, demanded

rananaidaration of reanirements for mo-

FECONSIGErallCll O IOGulCillCLs 100 20

bile antiaircraft artillery. In order to
cope with rapidly maneuvering bombers
flying at modern speeds at extreme heights,

it was essential to have guns with longer

range, greater muzzle velocity, and a
larger effective shell-burst area than those
previously considered satisfactory. The
desired increase in firepower which could
be obtained from guns of larger calibers
than 3 inch dictated the adoption of a 90
mm antiaircraft weapon by the U. S.
Army.

Development of 90 mm

m aft
matériel was instituted by 0.C.M. 14531,
dated 9 June 1938, for the 90 mm Gun,

T2, and O.C.M. 14633, dated 18 August
1028 £ar the A0 mm Maount. T1

170G, 107 Ll U IO SAOUIL, 23,

antiairer

approv-
ing military characteristics of the gun
and mount.

OC M 15688, dated 21 March 1940,

recorded standardization of the T2 gun

as 90 mm Gun, M1, the T1 mount as 90
mm Gun Mount, M1, and the recoil mech-
anism for the mount as 90 mm Recoil
Mechanism, M 1.

0.C.M. 18755, dated 22 May 1941, ap-
proved standardization of the 90 mm Gun
Mount, M1A1, and reclassification of 90

UNCLASSIFIED

Gun, M1, M1A1
Total weight of gun and mount, M1A1.19,000 Ib.

Weight of gun, complete. ............ 2,445 |b,
Weight of guntube.................. 1,465 1b.
Weight of recoil mechanism........... 1,740 Ib.
Lengthofbore....................... 50 cals.
| nnnl-lm fm_n_nzz!e to raay fg f-\_‘

breech HNgY.. o 186.51 ins.
Muzzle velocity {M71 H.E.,

M7T AP oo 2,700 f./s.
Welght of complete round (M71 H.E.,

MTTAP). ... 492,04 lb.

We|ght of Brmechle (M7t H.E.,

MTITAP). ..., 23,416,
Chgmkgr_qaggcuy (cartridge case)

(MTTH.E). ................. 298.04 cuv. ins.
Maximum powder pressure. .. . . 38,000 Ib./sq. in.

mm Gun Mount, M1, as Limited Stand-

ard.
N MNAT 10048 PR R g | 1= T g
AU N WIS 5 0 LIToxTU, udalcu Py uuuuux_y

1943, approved model designations of
components of 90 mm A.A. Gun Mount,
MI1A1, as 90 mm Gun, M1A1, Recoil
Mechanisin, M1A1, Spring Rammer, M8,
and Fuze Setter, M13,

GUN, M1—The tube for this gun is of
monobioe construction and cold worked.
The tube, which screws into the breech
ring, is readily removed for replacement
or repair. A locking key prevents rota-

PRINCIPAL CHARACTERISTICS

Length overall in traveling position. . . .. 250 ins.
Height overall in trave!ing position. .. .. 112 ins.
Widih overall in traveling pos ... 100%; ins.
Weight of rammer. ........... 500 Ib. (approx.)
Elevation

Maximum. .. . v e 80°

Minimum (without depression stops). .. ...... 0°

Minimum (with depression stops)........ 2914°
T OVeISe. . ot e 360° cont,
Maximum slope on which mount v

can beleveled.. .. ......... ... &
Diameter of circle of emplacement..... .. .. 35 it
Distance from center to center of

outside whael treads. . . . 877 ine.
Tire size and type.......... 10 00 x 22 combat

or bus baiioon

Typeofbrakes..................00v i Electric

tion of the tube in the breech ring. The
tube and breech mechanism are sup-

ported and guided in recoil and coun-

ter-recoil by recoil slide rails fastened to
the breech ring and front tube supports.
A cam in the right side rail prevents open-
ing the breech by hand when the gun'is
out of battery.

The breech mechanism employs a ver-

tical sliding breechblock that may be

It is closed autom&tmally when a

tridge is rammed in the chamber. Ex-
traction is automatic or by hand.

car-

210 RORRORE D iR AR OFFICE CHIEF 8 OF ORDNANCE b mmmsumssmmm 18 JANUARY 1944



90 MM GUMS M‘, M‘A‘“‘“mam MOUNT MIAI (Continued)

The firing mechanism s autematically
cocked upein opening the hreech.

GUN, 1A Thiv is the 90 mm Gun,
M1 mexdified by adding a hook on the
front tube support and by changing the
desgn of the cocking lever, in order to
accommisiate the Spring Rammer, MS,
which is utilized to facilitate loading.

% mm AA. GUN MOUNT, M1AY—
The mount. MIAL is & self-contained
mobile unit provided with a single-axle,
dual-wheeled bogic and drawn by the
trail. It 1s sdapted for use with the Re-
mote Contrad System, M2, as well as for
manual operstion.

The mount consists basieslly of bogic,
trul, outriggers, pedestal, leveling mech-
snisms, top carriage, clevating and indi-
cator drive mechanisms, equilibrator,
cradle, recoll mechanism and rammer.

The top carnage rests on and pivets
about the leveling socket which, together
with the osther components of the levehing
mechanism, rests in turn on the pedestal.
The trails and outriggers are hinged to
the pedestal.

The cradiec i suspended from the top
carrisge on its trunnions, which rest in
trunnion bearings at the top rear of the
top carnage. The cradle houses the three

PRGNSR NSRRI (O F CHIEF 8 OF

exhoders of the hydeopneumatic recoil
s¥stem. A spring type equilibrator pro-
vided for neutralizing the unbalanced
wright of the mm and cradle ix located on
the lower left front of the top carriage.

The elevating and  indicator  drive
mechanism is located on the right side of
the top carriage and the traversing and
indicator drive mechanism on the left
sule. Elevation and traverse are accom-
phshed cither mechanically by remote
exmtrol or manually by handwheels,

The Rammer, MK, nperates from the
gun recoll, the springs in the rammer
cylinder being compressed by the rear-
ward movement of the barrel. After the
round is placed in position, pulling back
on the rammer trip lever frees the springs
which then move the rammer plunger and
rammer arm {orwand, the latter pushing
the cartridge into the breech,

The bogie is equipped with disk and
nm wheels, combat tires and tubes, and
electric brakes operated from the prime
mover. For parking, or when the electric
brakes are not functioning, each brake
can be operated independently by means
of & hand lever,

When in firing position, the outriggers
are apread, the bogie is removed, and the
mount is lowered to the ground until it

| UNCLASSW‘ED Yo uu Am‘h GUN, MIAL, ON MOUNT, MIA1, IN TRAVELING POSITION

CRDHANCE wmesEssssmmemesng 1 5 | AN UARY 1944

rests on the pedestal base. The mount
is then leveled and the firing platform
is unfolded and fastened to the outriggers
and trails.

Sighting and Fire Control
Equipment
On Carriage Equipment
Elbow Telescope, M24, M36
Tolescope Mount, M28, M54
Remote Control System, Mg
O# Carriage Equipment
Bore Sight
Director, MTA1B1, MTA 1B, M9A1
Height Finder, 13l4-foot, MTAT, or M2A1
Avntiaircraft B.C. Observation Instrument, M1
Guaner's Quadrant, M1, M1918
Slide Rule, M1
Fuze Setter, M13
Generating Unit, M18
Cable System, M1

Ammunition

Ammunition is in the form of fuzed
complete fixed rounds. It consists of H.E.
Shell, M58, with MLT. fuze, M43A4: H.E.
Shell, M71, with MLT. fuze, M43A4: A.P.
Shot, M77, with tracer, and A.P.C. Shot,
M82, with B.D. fuze, M88,

Rergunnces-~TM 9-2005, v.6;: TM
0-370; ‘TM 9-371; TM 9-1370A; TM
9-1370B; FM 4-126.
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90 MM GUN MI—MOUNT

3 (ANTI-

90 mm GUN MOUNT, M3 (ANTI-MOTOR-TORPEDQ-BOAT)

n 1941 it was decided to construct a

fixed mount for the 90 mm, M1, Gun
that would permit it to be used effectively
as an anti-motor-torpedo-boat weapon.

The resultant Mount, M3, permits
direct fire against water, land, and air
targets. It may be controlled either
manually or automatically through the
medium of a remote control system. A
gun depression of —8° allows fire against
enemy boats, while the elevation of +80°
makes it practicable for antiaircraft use.

The principal components of the 90 mm
Gun Mount, M3, are the pedestal, base
ring, top carriage, traversing mechanism,
elevating mechanism, equilibrator, cradle,
recoil mechanism, and shield and platform
assembly.

The cradle, in which the gun is
mounted, is composed of a body, yoke,
two trunnions, and a hydropneumatic re-
coil mechanism consisting of a recoil
cylinder, a floating piston cylinder, and a
gas cylinder. The recoil piston rod screws
into a threaded hole in the front under
surface of the breech ring. A counterre-
coil buffer on top of the cradle eases the
gun back into battery during the last 7
inches of counterrecoil.

A spring type equilibrator is mounted
on the left front of the top carriage and
connected to the cradle equilibrator arm
by a chain.

Gears which can be operated manually
by handwheels or automatically by re-

mote control comprise the elevating
mechanism located on the right side of
the top carriage. A transfer valve enables
the operator to change from remote
control to manual operation.

The traversing mechanism is also cap-
able of operation by hand or by remote
control. The traversing mechanism is
located on the left side of the top car-
riage.

The top carriage supports the gun and
all parts of the mount above the base
ring, including the shield assembly and
platform. The cradle trunnions are seated
in bearings on the top of the top carriage
side frames. The circular base of the top
carriage traverses through 360° on the
bearing surface of the base ring. The
shield assembly encloses the gun except
in the rear, where an opening permits
entrance of the crew and the passing of
ammunition. The shield is in two main
scctions, with an opening between them
that enables the gun to be elevated and
depressed. The shield provides full over-
head protection and includes a sliding
shield which moves on rollers as the gun
is elevated or depressed.

The base ring is a steel casting with
machined top and bottom surfaces. While
the top surface supports the top carriage,
the bottom surface rests on the top sur-
face of the pedestal.

The cast steel pedestal, to which the
base ring is secured, is fastened by

MOTOR-TORPEDO-BOAI

)
J—STANDARD

anchor bolts to a prepoured concrete
base which incorporates an ammunition
storage place below the ground level. A
manholc gives accessibility to the stored
ammunition.

Sighting and Fire Control

FEEETTT - -
Equipment

On Carriage
Elbow Telescope, M6A1
Telescope Mount, M52C

Elbow Telescope, M24A1
Telescope Mount, M47
Elbow Telescope, M26A1
Telescope Mount, M46

Remote Control System, M13

§ Case 1l Firing

Direct Firing

Of# Carriage

Cable System, M10

Director, MTA1B1, M9, or MOA1

Height Finder, M1 A1, or M2A1
Antiaircraft B.C. Observation Instrument, M1
Gunner's Quadrant, M1, M1918

Slide Rule, M1

Fuze Setter, M13

Ammunition

Ammunition is in the form of fuzed,
complete, fixed rounds. It consists of
Shell, H.E., M58, with Fuze, time,
mechanical, M43; Shell, H.E. (Ammonal),
M58, with Fuze, time, mechanical, M43;
Shell, H.E., M71, with Fuze, time,
mechanical, M43; Shell, H.E., M71, with
Fuze, time, mechanical, M43; Shell, H.E.,
M71, with Fuze, P.D., M48; Shell, H.E.,
M?71, with Fuze, P.D., M48A1; Projectile,
A.P.C., M82, with Fuze, B.D., M68, and
Tracer; Shot, A.P., M77, with Tracer;
Ammunition, Blank, 90 mm Gun, M1,
and Cartridge, drill, M12, with Fuze,
dummy, M44A2.

PRINCIPAL CHARACTERISTICS

Caliber..........ii 90 mns
Lengthofbore....................... 50 cals _
Lengthofguntube................. 186.15 ins_
Weight. ... 1,465 1b_
Maximum powder pressure .. . .. 38,000 Ib./sq. in .,
Muzzle velocity. ... ................ 2,700 f./s_
Maximum range (vertical).......... 13,170 yds _
Maximum range (horizontal). .. ... .. 18,960 yds
Recoil mechanism............. Hydropneumatic
Elevation....................... —8°to +80=
Traverse. ... .o e 360=
Weight of recoil mechanism and cradle. 1,740 Ib.
Weight of basering.................. 1,109 16 _
Weight of pedestal . .. ............... 1,250 b _

Height (base of pedestal to top of shield). .103 ing _

RererEnces — OCM  15688; QCMIC
17537; OCM 17609; OCM 18632; OCM
ggg%; OCM 21065; OCM 22029; TM 9—
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90 MM ANTIAIRCRAFT GUN M2—mMOUNT M2—STANDARD

In July, 1941, it was decided that all
mobile antiaircraft guns should be
dual-purpose weapons that could be
fired against both aerial and ground
targets when the mount was on wheels.
"This was impossible with the MI1A1
¥nount, since it was necessary to remove
the wheeled bogie and emplace the mount
on its pedestal base with outriggers ex-
tended before opening fire. It was also
desired that the 90 mm gun should be
capable of use against motor torpedo
boats and other small craft, a function
that required a greater depression than
the 0° which was the minimum of the
™ount, M1A1.

In order to fill the need for a 90 mm
dual-purpose gun, a project to design
and manufacture such a weapon and its
snount was initiated on 11 September
1941. On 13 May 1943 the gun was
standardized as M2, the Mount as
M2, the recoil mechanism as M17, and
the combination fuze setter-rammer as

™20

GUN, M2—The gun assembly of the
IV 2 consists of the gun tube, recoil slide
r-ails, breech mechanism, and firing mech-
anism. The tube, manufactured by the
autofrettage method, is in one piece.
Tt is attached to the breech ring by
j nnterrupted threads. Rotation of the tube

UNCLASSIFIED

90 mm ANTIAIRCRAFT GUN, M2, ON MOUNT, M2, EMPLACED FOR FIRING

in the breech ring is prevented by a
locking key. A tube support fastened to
the recoil slide rails supports the muzzle
end of the tube,

The breech mechanism uses a vertical
sliding block which opens and closes
automatically when a round is fired and a
cartridge is rammed home in the chamber
of the gun. The breech must be opened
manually for insertion of the initial
round. Downward movement of the
breechblock cocks the percussion firing
mechanism through the medium of the
automatic cocking lever. In case of a
misfire, the percussion mechanism can
be recocked with the breech closed by
depressing the hand cocking lever handle.

COMBINATION FUZE SETTER-RAM-
MER, M20—The purpose of the combina-
tion fuze setter-rammer, which is operated
automatically and is controlled by a
director through remote control, is to
shorten and hold constant the time
interval between setting a time fuze and
firing the round, and to facilitate loading
cartridges into the gun. The fuze setter is

normally used only with time-fized

ammunition for antiaircraft fire. A selec-
tive control lever makes the fuze setter
inoperative when armor-piercing, point-
detonating, or base-detonating ammuni-
tion is cmployed against mechanized

-

targets. The power rammer is used in
both instances.

In the event of power failure, mal-
functioning of the fuze setter-rammer,
or for emergency firing from the wheels
of the mount, the gun can be loaded
manually and fuzes set by means of the
manual Fuze Setter, M13.

The nonrecoiling parts of the fuze
setter-rammer are mounted on the recoil
mechanism cradle, while the recoiling
parts are attached to the gun breech
ring. The complete unit consists of a
3 hp., 110-volt, 3-phase, 60-cycle induc-
tion motor for driving the fuze sctter-
rammer; a transmission which transmits
power to the ramming and fuze setting
mechanisms; a ramming mechanism which
drives and opens and closes the rubber
ramming rolls; a fuze setter mechanism
which rotates the fuze setter jaws for
setting the fuze and provides a means

of opening and closing the jaws, and a

fuze setter torque amplifier servo mechan-
ism which receives the fuze setter time

“signal from the remote control director

and converts it into power for setting the
fuze setting mechanism.

In operating the fuze setter a round of
ammunition is loaded into the slowly
rotating ramming rolls which draw the
round into the fuze setter jaws, where it
is stopped and held stationary. The jaws

WD AT R LB O FFICE CHIEF 8 OF ORDNANCE ummiususmimiigEy 15 JANUARY 1944 213



90 MM ANTIAIRCRAFT GUN M2—MOUNT M2 (Continved)

ROLL OPENING AND
CLOSING MECHANISHM

r LOADING TROUGH

r il | &
COMBINATION FUZE SETTER-RAMMER, M20

then rotate the fuze to the position sig-
naled by the remotely located director,
following which the jaws open and the
round is rammed by the ramming rolls
into the open breech. The breech closes
and the round is fired. As the gun recoils,
the fuze setter jaws and the ramming rolls
open to allow ejection of the cartridge
case, and the ramming roll rotational
speed is changed from high to low. During
counterrecoil the breech is opened auto-
matically, the ramming rolls and fuze
setter jaws are closed, and the fuze
setter-rammer is ready for loading the
next round.

When the fuze setter is inoperative the

fuze setter jaws are open, the ramming

rolls are driven at high speed, and the
round is rammed without interruption.

RECOIL MECHANISM, M17—This re-
coil mechanism is of the hydropneumatic
type, with variable recoil to compensate
for change in weight transfer of the gun

PRINCIPAL CHARACTERISTICS

Caliber. . ..o 90 mm
Lengthofbore. .......... ...t 50 cals.
Lengthoftube.................... 186.15 ins.
Weight of tube. ..................... 1,465 Ib.
Maximum powder pressure. ... . 38,000 Ib./sq. in.
Muzzle velocity (H.E., M71). ... ... .2, 700 f./s.
Maximum range (verfical)

(HE., MT1). .................. 13,170 yds.
Maximum range (horizontal)

(HE., MT1). o oo 19,500 yds.
Weight of projectile (H.E., M71). .. ... 23.40 Ib.
Weight of fuze setter-rammer. ...........975 (b,

when it is fired at different elevations.
Shortening the recoil at higher elevations
permits the use of a lower, more compact
top carriage and prevents the possibility

of the gun assembly striking the oper-

ator’s platform. Longer recoil at near-
horizontal elevations enables greater shock
absorption to be employed. Movement of
the gun assembly in recoil and counter-
recoil is utilized to change operating
speeds of the fuze setter-rammer and to
open the breech after firing.

The recoil cylinder, containing a recoil
piston connected to the breech ring, is
between the floating piston cylinder on
its left and the gas cylinder on its right.
The three cylinders, mounted under the
gun, are held in place by cylinder sup-
ports. The recoil and floating piston
cylinders are screwed into the cradle yoke
which contains the stuffing box for the
recoil piston rod and valves for con-
trolling the recoil of the gun. The floating
piston cylinder contains both recoil oil
and nitrogen under a normal operating
pressure of 1,000 pounds. The gas and
oil are separated by the floating piston.
A gas bypass connection provides a
passage for gas between the floating
piston eylinder and the gas cylinder. In
effect, the gas eylinder is an extension of
the floating piston cylinder. It contains
only gas under pressure.

The yoke not only provides support for
the recoil cylinders, but also serves as a
crosstiec for the cradle side frames. It
contains the oil filling valve, throttling
valve, counterrecoil valve, and passages
for recoil oil between the floating piston
eylinder and recoil cylinder.

After firing, the gun is eased back into
battery by the action of a hydraulie
counterrecoil buffer located on the front
end of the cradle. The buffer in recoil and
counterrecoil also changes the operating
speeds of the rammer rolls of the fuze
setter-rammer.

Aver, firing cycle—manx. fuze setting. ... 2.6 secs.

Awver, firing cycle—min, fuze setting. . .. 2.1 secs.
Aver, firing cycle—selective control
leverset.......................... 2.0 secs.
Recoil mechanism............. Hydropneumatic
Recoillength. . . .................... Variable
Normal recoil at 0° elevation. . . .44 to 46 ins.
Normal recoil at 80° elevation. . .28 to 31 ins.
Traverse, continuous. . ................... 360°
Elevation...................... —10° to +80°
Equilibrators. . . ............. Spring, adjustable
Wheelbase. .. ...................... 164 ins,
Length (lunette to gun muzzle)... ... .355.15 ins.
Max. height (traveling position)..... ... 121 ins.

MOUNT, M2—The mount is composed
of the cradle; equilibrators; elevating,
traversing, and leveling mechanism; top
carriage; pedestal, and outriggers. It is
supported in the traveling position by two
unsprung two-wheeled bogies equipped
with 14 x 24 inch balloon tires. In the
theaters of operalions combat balloon
tires with bullet-resisting inner tubes are
used.

The cradle, which is mounted on anti-
friction bearings on the top carriage,
contains all the tipping parts of the gun,
the combination fuze setter-rammer, the

recoil mechanism, and the counterrecoil
buffer.

The top carriage carries all the travers-
ing parts of the mount, the cradle, the
equilibrator mechanism, the elevating,
traversing, and leveling mechanisms, and
the on-carriage elements of the remote
control system. The elevating mechanism
and elevation indicator-regulator and
power unit of the remote control system
are mounted on the right side of the gun,
while the traversing mechanism, azimuth
indicator, and the azimuth power unit
are on the left side. The firing platform
sections, held in the raised traveling posi-
tion by swiveled rods, are also mounted
on the top carriage. Chains attached to
the side frames hold the platforms in the
slightly ratsed position necessary when
the gun is fired from the wheels. A signal
light for manual firing indicates to the
gunner that the gun is on the target.
Folding shields, with sight openings and
covers to provide access to the remote
control power units, are secured to each
side of the top carriage.

Two spring - type equilibrators are
mounted horizontally between the side
frames of the top carriage. Chains from
the equilibrator spring piston rods pass
over chain wheels at the front end of the
top carriage and are attached to arms
on the under side of the cradle.

Weight of complete gun and mount

(@PProx.) . ... 32,300 Ib.
Weight of front bogie................ 3,250 Ib.
Tread, front bogie. .. .................. 72 ins.
Tites, regular or combat. ........... 14 x 24 ins.
Turningangle. . ......... .. ... ....... 35°
Weight of rearbogie. . .............. 3,200 Ib.
Brakes, electric, compound........... 16 x 5 ins.
Length across side outriggers, gun

emplaced. . ... ... ...l 380 ins
Rated capacity of hydraulic jacks...10 tons each
Prime mover.............. Medium Tractor, M4

Towing speed.. Moderate speed on good roads;
approx. 20 m.p.h. on sec. roads
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90 MM ANTIAIRCRAFT GUN MZ—MOUNT M2 (Continved)

The elevating mechanism may be oper-
ated either manually or by remote con-
trol. The traversing mechanism comprises
upper and lower housing units, the remote
control power unit, and the azimuth indi-
cator. The carriage is rotated by a series
of spur and bevel gears on vertical shafts
which drives a pinion meshed with the
traversing gear rack fixed to the station-
ary leveling socket.

A leveling mechanism, consisting of the
leveling socket and bearing and four
locking screws, enables the top carriage
to be leveled when the gun is to be fired
from the ground. Spirit level vials are
mounted near each of the leveling
screws.

The gun, cradle, top carriage and all
mechanisms are supported on the pedestal.
The pedestal forms the base of the mount
and functions as a chassis for the bogies
when the gun and mount are in traveling
position. A front, rear, and two side out-
riggers attached to the pedestal are
extended and rigidly locked by means of
wedge keys when the gun is fired from the
ground. The folders and locked outriggers
are fastened to the side frames for
traveling.

The pedestal lower base plate, pre-
vented from slipping when in firing
position by vertical spade plates welded
to the bottom, forms the ground base of
the mount. Two hydraulic jacks are used
for raising and lowering the mount so

UNCLASSIFIED
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that the bogics may be removed or
placed in traveling position.

When traveling, the mount rests on
front and rear bogies. The front bogie
is connected by a draft spindle pin to a
draft spindle at the front of the pedestal
chassis, while the rear bogie is attached
to a groove in the rear of the pedestal.

The front bogie is equipped with single
wheels which, with the electric brakes
mechanism, are mounted on the spindles
of a box-section axle. The drawbar is a
three-member pipe section hinged to the
bogie when traveling and keyed to the
bogie so that it may be used for maneuver-
ing when detached from the pedestal.
A standard M1 lunette is provided for
coupling the bogie to the Medium
Tractor, M4, which is used as a prime
mover. The turning angle of the bogie
is limited to 35°. A break-away switch
sets the electric brakes in the event that
the mount becomes accidentally separated
from the prime mover.

The rear bogie is similar in construction
to the front bogie. It has a box section
axle to which a maneuvering bar is
rigidly fixed for ease of handling when the
bogie is detached from the mount. The
electric brakes are energized from the
prime mover, and a hand-operated park-
ing brake is provided for each wheel.

RereErEnces — OCM  17213; OCM
20401; TM 9-372.
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90 mm GUN, M2, ON MOUNT, M2, IN TRAVELING POSITION

Sighting and Fire Control

Equipment
On Carriage
Sighting System, M7
Torque Amplifier, M1 or T5
Cable System, M1
Bore Sight

Off Carriage

Director, MTA1B1, M9 or MOA1

Remote Control System, M12

Height Finder, M1 A1 or M2A1

Generating Unit, M18

Fuze Setter, M13

Antiaircraft B.C. Observation Instrument, M1
Gunner's Quadrant, M1

Slide Rufe, M1

Ammunition

Shell, fixed, H.E., M58, with Fuze,
M.T., M43 (all modifications); Shell,
fixed, H.E. (ammonal), M58, with Fuze,
M.T., M43 (all modifications); Shell,
fixed, H.E., M71, with Fuze, M.T., M43
(all modifications); Shell, fixed, H.E.,
M71, with Fuze, P.D., M48A1; Shell,
fixed, M71, with Fuze, P.D., M48A1;
Projectile, fixed, A.P.C., M82, with Fuze,
B.D., M68, and Tracer; Shot, fixed, A.P.,
M77, with Tracer; Shell, fixed, Practice,
inert loaded, M71, with Fuze, inert or
dummy; Ammunition, Blank; Cartridge,
Drill, M12, with Fuze, Dummy, M44A2.
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120 MM GUN MI—120 MM ANTIAIRCRAFT MOUNT IMI—STANDARD

120 MM GUN, M1, ON ANTIAIRCRAFT MOUNT, M1, IN FIRING POSITION

PRINCIPAL CHARACTERISTICS

GUN, M1
Weight (complete). . ............... 10,675 b,
Weight of projectile.................. 50 lb,
Weight of powder charge.............. 24 b,

~ Dimensions
Length ofbote. .. .................. 60 cals.

Length (Muzzle to rear face of

breechring)..................... 291 ins.
Caliber.. ... 4.7 ins.
Travel of projectile in barrel. ... ... 248.35 ins.
Chamber capacity . . . ............ 1,046 cu. ins.
Muzzle velocity.................... 3,100 f./s.
Maximum powder pressure. .. . . 38,000 Ib./sq. in.
Rateoffiring . . .........covevnn.. 10 rds. /min.
Type of breechblock.. .......... Vertical sliding

Type of recoil mechanism. .. Hydropneumatic with
variable recoil

MOUNT, M1

Type. «evvervenienns 2 bogie, 8 wheel trailer,

portable in one load
Woeight (Gun and mount complete,

traveling position)................ 61,500 1b.
Rearbogie. ................... ... 4,100 Ib,
Frontbogie.................oiivu 3,850 Ib.
Mount in firing position. .. ........ 48,800 lb.

UNCLASSIFIED

Dimensions of Mount, Traveling
Opverall length lunette to rear muzzle.. 369 ins.

Maximum height................... 124 ins.
Maximum width. . .............. ..123.5 ins,
Wheelbase. . ............. ... 186 ins.
Center road clearance under spade. . ... 15 ins.
Size of tires (duals).. ............ 13 x 24 ins,
Dimensions of Mount, Emplaced
Height of trunnions above ground. . . . .. 79 ins.
Height of platform above ground. ... .. 36 ins.

Diagonal of spread outriggers. . 33 ft. (approx.}
Maneuvvering Data

Maximum elevation. .. ............... -+-80°
Maximum depression................... —5°
Leveling adjustment {each way)......... ... 4°
Traverse..........oviiiiiiiiiiiiie.. 360°
Capacity of hydraulic jacks. . . . .. 15 tons each
80°
I y 360° :
‘ @19' & . )
\. 30 9 -« |' !
bo’ 31

evelopment of 120 mm antiaircraft

matériel for the U.S. Army began with
the 120 mm Antiaircraft Gun, M1918, de-
signed and built at the request of General
Pershing for an antiaircraft weapon
more powerful than those in service dur-
ing the first World War. The pilot model,
tested in October, 1918, was found un-
satisfactory. Development work on this
gun was under way until 1921, when the
project was discontinued.

The fact that bombing altitudes had
increased to over 30,000 feet, and the
need for a heavy antiaircraft gun for the
defense of large area targets, resulted in
the approval of military characteristics
and the development of a 120 mm anti-
aircraft gun and mount by O.C.M.
15059, dated 1 June 1939, and supple-
mented by 0.C.M. 15126, dated 22 June
1939; 0.C.M. 15725, dated 8 April 1940;
and 0.C.M. 16220, dated 10 Oct. 1940.

120 mm GUN, M1—This gun con-
sists of a 1-piece cold-worked tube screwed
into the rectangular breech ring. It is sup-
ported and aligned in the cradle by gun
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120 MM GUN MI—120 MM ANTIAIRCRAFT MOUNT MI (Continued)

rails attached to the breech ring at the
rear and the tube support in front. A
locking key prevents rotation of the tube
in the breech ring. The breech mechanism
employs a vertical sliding type breech-
block opened automatically during coun-
terrecoil and closed -automatically by
insertion of the cartridge.

A percussion type firing mechanism is
contained in the breechblock. The gun is
fired by means of a firing lever located
on the cradle.

MOUNT, M1—The mount is of the
spider type, supported on two dual-wheel
bogies when in the traveling position. It
consists basically of the cradle supporting
the gun, hydropneumatic recoil mecha-
nism, and the power rammer; the top
carriage, trunnioning the cradle and
forming a structure for the attachment of
the elevating and traversing mechanisms,
remote-control power apparatus, equili-
brator eylinders and pressure tank, work-
ing platforms and data receivers, and the
pedestal, which serves as the base of the
mount and functions as a chassis to which
the bogies are connected when the mount
is prepared for travel. Four outriggers are
attached to the pedestal. The two side

e
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outriggers house hydraulic jacks which
are used when lowering and raising the
mount for firing and traveling positions.
Spade plates on the bottom of the pedes-
tal dig into the ground and give additional
stability to the emplaced matériel.

Elevation and traverse are accom-
plished either mechanically by means
of hydraulic force supplied by electric
motor driven pumps and controlled by
the remote control system, or by manu-
ally operated handwheels.

The Power Rammer, M9, is a cam-
driven, arm type rammer, bolted to the
rammer mounting pads on the left side of
the eradle. It is supplied with a tray
hinged above and to the left of the breech
which carries both projectile and cart-
ridge case. An automatic fuze setter is
geared to the rammer; both are operated
by an electric motor.

The bogies have dual wheels equipped
with standard 13 x 24 bus balloon tires,
and are furnished with Warner-electric
brakes operated from the prime mover. A
handbrake lever for parking or emer-
gency use i1s provided on each of the rear
bogie brakes. The electric brakes are
automatically applied in the event that

UNCLASS!”ED 120 MM kAnnAmanbn GﬁN, Mn, oﬁ ;udum, a’u‘,' IN ;ﬁA'v’gu’N@‘ fosmou

the mount becomes separated from the
prime mover during transport.

Sighting and Fire Control
Equipment
On Carriage Equipment
Remote Control System, M6

Off Carriage Equipment

Cable System, M3

Director, M10

Height finder, MTAT or M2A1

A.A. Battery Commander's Observation In-
strument,

Gunner's Quadrant, M1

Generating Unit, M18

Slide Rule, M1

Graphical Firing Table, M2

Powder Temperature Indicators, M12, M3

Ammunition

The ammunition is of the separate-
loading type and consists of a projectile
and a brass cartridge case containing the
propelling charge. A Palmatex plug serves
as a cushion between the cartridge case
and the projectile and as a seal to keep
the charge in the case. The projectile is
designated as H.E. Shell, M73, with
M.T. Fuze, M61, and the cartridge case
is designated as M24.

Rererences—TM 9-2005, v.6; TM
9-380.
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he Subealiber Rifle, cal. .22, M2A1, is
standard subecaliber equipment for
mounting in the 37 mm Antitank Gun,
M3A1. The interior mount used with the

A O s e AR

SUBCALIBER RIFLE, CAL. .22, M2A1

rifle is the Subcaliber Mount, cal, .22-

.30, M6.
This rifle is the cal, .22 U. S. Rifle, M2,
with the stock and the sights removed.

SUBCALIBER RIFLE, CAL. .22, M5—STANDARD

A bronze bushing, designed to fit readily
into the mount, is fitted on the front end
of the barrel.

his weapon superscdes the cal. 22 Sub-

caliber Rifle, M2A1, the cal. .30 Sub-
caliber Rifle, M1903A2, and the subealiber
mount, cal. .22-.30, M6, for use in the
37 mm Tank Guns, M5 and M6. It was
standardized by O.C.M. 18169, dated
5 May 1942.

The Subcaliber Rifle, M5, comprises a

SUBCALIBER RIFLE, CAL. .22, M5

short commercial type, cal. .22, M2,
rifle barrel mounted in a bronze casting
similar in form to a 37 mm complete
round in such a way that, when inserted
in the chamber of the 37 mm gun, the
center firing pin of the cannon can strike
the rim of the cal. .22 cartridge. The
casting has a steel flange which engages

the extractors of the tank gun. The
M5 rifle is loaded before insertion in
the barrel of the 37 mm weapon. After
firing, the breech mechanism of the
larger gun is opened, ecxtracting the
subcaliber rifle. The empty cal. .22 cart-
ridge is then removed by the use of a
rod or a hand extractor.

SUBCALIBER RIFLE, CAL. .30, M1903A2—STANDARD

his weapon is the cal. .30 U. 5. Rifle,
311903, from which the stock and front
sight have becen rem9vcd. The front c.nd
of the rifle is fitted with a bronze bushing
has a diameter equal to the bore

UNCLASSIFIED

wh ich

SUBCALIBER RIFLE, CAL. .30, M1903A2

of the gun in which the subcaliber rifle
1s to be mounted. The riflc is 32 inches
long and weighs 47§ pounds. It may
be used interchangeably with the Sub-
caliber Rifle, cal. .22, M2A1, in the

L

Subcaliber Mount, cal. .22-30, MBS,
which fits in the bore of the 37 mm Anti-
tank Guns, M3 and M3A1l. The standard
cartridge, Tracer, cal. .30, MI, is used
for training.



SUBCALIBER MOUNT, CAL. .22-.30, M6—STANDARD
MI14—STANDARD

SUBCALIBER MOUNT, CAL. .22-.30,

he Mount, M6, consists of a rifle tube
extending the length of the 37 mm gun
tube, a firing-support assembly fastened
to the rear end of the rifle for the support
of the receiver and firing mechanism of

SUBCALIBER MOUNT, CAL. .22-.30, Mé6

the rifle, and a firing mechanism assembly
fastened to the left side of the firing sup-
port and connected with the firing mecha-
nism of the 37 mm gun. Cocking of the
rifle must be done by hand. It is used with

SUBCALIBER MOUNT, CAL. .30, M8—STANDARD

Subcaliber Rifle, cal. 22, M2A1, and Sub-
caliber Rifle, cal. .30, M1903A2.

The Mount, M14, is the Mount, M6,
modified to fit the 57 mm Gun.
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SUBCALIBER MOUNT, CAL. .30, M8

his Mount is for use with the Browning

Subcaliber Machine Gun, cal. .30,
M1917A1, on the 37 mm Gun, M1AZ2, on
the Carriage, M3. It was standardized by
0.C.M. 16696, dated 8 May 1941.

The mount, which is bolted to the right
side of the 37 mm gun cradle, consists of
front and rear supports. The front support
is a triangular bracket holding the U-

tiaint ACCICIEN

shaped yoke which surrounds a portion of
the subcaliber gun. Adjusting nuts which
secure the yoke to the bracket may be
tightened or loosened to cffect slight
changes in elevation of the subcaliber
weapon. The rear bracket holds the rear
support consisting of a T-shaped rec-
tangular block with its projection toward
the center of the carriage. This bracket

SUBCALIBER FIRING MECHANISM,
MOUNT, M8

contains a slot in which the support slides
horizontally for adjustments in azimuth.
In making such adjustments the nut on
the front support serves as a pivot. Dur-
ing adjustments in elevation, the rear end
of the gun pivots vertically in the rear
support pin.

RerereENcE—TM 9-235.



SUBCALIBER MOUNTS, CAL. .50, M9, MI0, M12—STANDARD

CALIBER .50 SUBCALIBER MOUNT, M12, ON 3" GUN CARRIAGE, M1, W

ubcaliber Mounts, Cal. .50, M9, M10,
and M12, were developed in order to
provide subcaliber training equipment for
tank destroyer guns where range facilities
are not available for firing service ammu-
nition. They are to be used in training
gunners in firing at moving targets.

The mounts are designed to support the
Prowning Machine Gun, Cal. .50, HB
(flex.), M2, and to fit all guns assigned
to the Tank Destroyer Battalion. The

UNCLASSIFIED
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mount and top bracket are universal, and
the steel securing straps vary for each
type of gun for which the mount is in-
tended. These straps are so constructed
that they are removable, permitting them
to be stowed in the smallest possible
space.

The proper firing solenoid is furnished
for attachment to the Browning Machine
Gun, Cal. .50, together with sufficient elec-
tric cable to connect the solenoid with

ITH BROWNING MACHINE GUN, CAL. .50, HB, M2

the solenoid switch in the motor carriage.
When it is desired to fire the cal. .50
machine gun as a single-shot weapon, using
a lanyard, it is necessary to install a
trigger motor on the machine gun casing,
together with a rocker arm to reverse the
direction of pull and a cable fastened to
the firing mechanism of the major caliber
weapon.

RerFerENcEs—OCM 21024; OCM
21244.



37 MM GUN, M1916—SUBCALIBER MOUNT, M1

WL 57 mnan Sobealiber Gun, M6 s
lx‘tmul:ml for subealiber use with vari-
ous moble artiflery wenpons. Tt consists
of the 37 i Gun, MI916, and it< eradle,
In all cases it s mounted on the Jarger
s mount adopied ax

gun by means of

sl Tl P i
‘!ld[l‘ldl‘) POT 0 l‘l fid = ll(!~

CHARACTERISTICS
Waeight of gun unit
Waight of gun
Length of bartel

104 Ib.
57 b,
£9.13 iny, 19.94 cals.

Digmeter of bore 1.457 ins.

Length of recail 710 ins.
Rifling, unilorm L. H_, one turn in 43,589 ins.
Maximum eflective range 1,800 ydy,

Maximum rate of hre, gimed 25 1ds. /min,

Ammuﬂiiioﬂ JﬂD(ﬂllDQI ummumnon coniisl U"

fixed round, designated as 37 mm
Practice Sheil, Mk, Il, with Prac-
fice Fuie, P3S,
"‘h(*
with the gan, AMIUIG,

dilferent subeshber mounts used

are constracted on

37 MM GUN, Mi1916 - SUBCALIBER MOUNT, M8

UNCLASSIFIED

the same general prineiples, differing only
in details pecessary for use with different
weapans<, Bach mount consist<of m mounnt-
ing bracket which, when in position, hes
hetween the barecls of the two guns and
1= paraiiel to them. Either forming a part

1, R S FURPIY R 7P FOTOS I PN

'y } N PN TP} ¢ . N '
e Diradnot, oF BThay auiaeaen to )

ol i
are th_’ u!p;npﬂx uhu'h hold the monnt on
the Iarger weapon to heep the subealiber
i i plaes The lower supportsare finmly
attaehed to the s gung mosanme cases
by a U-bolt which cucireles aportion of
the harrel, The npper supports are adjust-

8] 1 [P PO
atne at the xnununu, aind al Ghie dront 1|||!

of the
(Df t‘“'

the man weapon,

eradle, which pernats adjnstment

37 mm weapon Lo parallelisim with

37 mm SUBCALIBER MOURNT, Mi
This mount 1= used on the 133 mm Guns,

MIOFT s MIUISNL

317 mm SUBCALIBER MOUNT, M4

37 MM GUN, M1916-~SUBCALIBER MOUNT, M9

-~ C»\.\.‘, Fuayaey o e LTS g oy eas .
SRRV o & SUN ARG 5 P o4 { ol NN A NS e
S

37 MM GUN, M1916-—SUBCALIBER MOUNT, M4 37 MM GUN, M1916—SUBCALIBER MOUNT, M7

This mount is used on the 153 mm How-
Wrzers, M1917 and MI191K.

37 mim SUBCALIRER MOUNT,
This mount is used on the 75 mm Guns,
AIROT, MISOTAL MISO7A2, MI897A3
and MIN9TAL on 75 mm Carriages,
NMISGTMI and MISOTAG

37 mm SUBCALIBER MOUNT, Ms—
This mount is used on the 75 mm Gun
Carriages, MIRO7TM1T and M1897A4.

37 mm SUBCALIBER MOUNT, M9—
This mount s used on the 75 mm Gun
Carriage, MI916A T,

37 mm SUBCALIBER MOUNT, M10—
155 mm Gun
Carriage, M1, and 8" Howitzer Carriage,

Mi.

This mount is used on the

RerenreNces
T 9420,
9 350,

TM  9-2005,
TIM 9-335;

v.3; III,
T™M 9-345; TM




37 MM SUBCALIBER MOUNT MI3AT—rLAsH HIDER TAC-4—STANDARD

37 mem SUBCALIBER MOUNYT, MIZAL, ON 4.3 INCH GUN CARRIAGE, M1

T 57 mm suheahibor Maount, MI3ATL
l oo gysed on the 4.5 Juch Giun Carriage,
A1 and the 155 mm Howitzer Carriage,
M1

Dure to aceidents cansed by premature
burst= of the Mk, 11 projectile, the 37 mm
gun and recol system were relocated to
place  the muzzle  of the subealiber
weapon 1715 inches farther forward on
the 4.5 ineh gun and 155 mm howitzer
carriages. thus reduemg the hazard to
men serving the picee. Further protee-
Vien from fragments of a premature burst
at or within a few inches of the muzzle
was provided by Flash Hider, TACA.
The flash hider also tends to reduce blast
effeet on the gunner,

Tests indieated  that  Flash  Hider,
TACA. inereased the average muzzle
velocity of the practice round from 1,232
feet per second to 1,256 feet per second.

The Flash hder, TAC-4, is locked
wenrely to the barrel of the 37 mm gun
by means of a clamping bolt that engages
a noteh near the muzzle of the weapon.
It may be used on the 37 mm Gun,
MI916, mounted on 37 mm Subcaliber
Maounts, M1, M35, M0, Mi3Al, and
M6,

CHARACTERISTICS OF

Length BN 15 ins.
Diameter R e 2.5 ins.
Woll thickness o 2500
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1-POUNDER SUBCALIBER

GUN—STANDARD

/)

(

W/

) 0 ¢

1-POUNDER (1.457 INCH) SUBCALIBER GUN, WITH FRONT AND REAR ADAPTERS FOR WEAPONS OF VARYING CALIBER

he 1-pounder subcaliber gun is used

with the 6inch guns, M1897M 1, M 1900,
DM1903, M1905, M1908, M 1908M1,
DI 1908M2; 8 inch guns, M 1888 and modi-
fications; 10 inch guns, M 1888, M1895,
M 1900, and modifications, and with 14
inch guns, M1907, M1907M1, and M1909.

The 1-pounder subcaliber gun is in-
serted in the chamber of the larger can-
non where it is held in place by means of
adapters screwed over the muzzle and
breech of the smaller weapon. When the
subcaliber gun is inserted the adapters are
expanded to hold it firmly in position. A

2.95 INCH SUBCALIBER GUN—STANDARD

center support screws on threads near the
middle of the 1-pounder tube in order to
insure rigidity of the gun.

The round is fired by the firing mech-
anism of the major weapon, and the
supply cartridge case is removed by
means of a hand extrattor.

2.95 IN. SUB-CALIBER GUN\

ADAPTER CLAMP SCREW
ADAPTER WEDGE77

// / /
/ // //

/,

FRONT ADAPTER

REAR ‘ADAPTERjj

OBTURATOR SPINDLE
CLAMP SCREW

— -
PLATE L\SSEMBLEDj "

LOCATING GAGE ASSEMBLED”

he 2.95" subcaliber gun is used in con-

junction with all models of 127 sea-
coast mortars. The gun is supplied with
rear and front adapters screwed over the
subcaliber tube at the breech and muzzle.
These adapters permit the subcaliber gun
to be inscrted in the bore of the mortar,
where the rear adapter is expanded until
it 1s wedged against the walls of the
chamber. The round is fired by the mortar
firing mechanism, and the empty car-
tridge case is extracted by means of a

hand extractor.
UNCLASSIFIED

2.95 INCH SUBCALIBER GUN, WITH ADAPTERS

Ammunition for the 2.95” subecaliber
gun is in the form of a complete fixed
round with a solid steel or cast-iron pro-
jectile weighing 18 pounds. Three distinet
rounds are furnished with a different pro-
pelling charge in each round to provide
for zone 1, 2 and 3 firing. Muzzle velocity
for zone 1 is 550 feet per second; for zone
2, 625 feet per second, and for zone 3, 700
fect per second.

RererENCcES—TM 9-456; TM 9-457;
TM 9-458.

e
CHARACTERISTICS

Weight of subcalibertube. .. ......... ... 224 Ib.

Caliber.. ............. .. ... ... 2.953 ins.

Length of bore, including chamber......31.6 ins.

Length of rifled portion of bore 24.33 ins.
Rifling, uniform R.H. twist
Rifling, number of grooves. . ................ 30
Capacity of powder chamber
Weight of projectile 8 Ib.
Weight of cartridge case............... 1.45 Ib.
Muzzle velocity—
three zones...............550, 625, 700 f./s.
Maximum chamber pressure. . .. 18,000 lb./sq. in.
Maximum range 4,142 yds.
Minimumrange. ................... 1,975 yds.



SUBCALIBER KITS AND DRILL CARTRIDGES FOR 3 INCH

(15.PDR.) GUNS M1902, M1903—STANDARD

BASE SET SCREW —
3
BASE —

{CHAMBER & RIFLING STANDARD FOR
.30 CALIBER SUBCALIBER AMMUNITON

!  SUBCALIBER CARTRIDGE CASE

/",30 CALIBER SUBCALIBER BARREL

= L / [ Tm T = 7 ﬁ
A L H N N, e

» /EXTRACTOR SPRING

o BASE SET SCREW

/

‘-‘kt BRONZE PLUG NOSE

BRONZE HEAD -

 DRILL. CARTRIDGE GASE

SUBCALIBER AND DRILL CARTRIDGES FOR 3 INCH (15 PDR.) GUNS, M1902, M1903

ubcaliber equipment for the 3 inch

(15 pdr.) Guns, M1902 and M1903, is
stored in a subcaliber and drill cartridge
kit which contains: 1 cleaning brush, 3
drill cartridges, 1 subcaliber cartridge, 1
extension piece, 1 cleaning rod, 2 flathead
special screws, 1 slotted tip, 1 extra base
and 1 storage chest.

DRILL CARTRIDGE—This is a dummy
cartridge for use in drilling cannoneers in
the service and loading of the gun. 1t is
a bronze casting of the shape and dimen-

sions of the service round of fixed
ammunition.

SUBCALIBER CARTRIDGE—The sub-
caliber cartridge consists of a cal. .30
rifle barrel mounted axially in a bronze
subcaliber cartridge case, and is of the
same weight and exterior dimensions as
the cartridge case for the service ammuni-
tion. The breech end of the rifle screws
into the base of the subcaliber cartridge,
while the muzzle end is threaded to take
the ogival-shaped bronze head, which

accurately fits the bore of the 3 inch gun
at the front end of the subcaliber case,
and is capable of longitudinal motion to
allow for expansion of the barrel when it
becomes heated. Two extractor springs
are provided for extracting the subcaliber
ammunition from the cal. .30 barrel. They
are secured to the base of the 3 inch sub-
caliber cartridge by two flathead special
screws so that the springs catch the rim
of the cal. .30 subcaliber cartridge as it is
inserted into the cal. .30 barrel.

75 MM SUBCALIBER GUN MI9T16MIIAT—STANDARD

The 75 mm Subcaliber Gun,
M1916MIIA1L, is used as subcaliber ma-
tériel with the 14 Inch Gun, M1910MI1,

HINCIAQRIFIFN

75 mm SUBCALIBER GUN, M1916MIIA1

on 14 Inch Disappearing Carriage,
M1906M1. No mount is used with this
gun, the tube being fitted with front and

«

rear adapters which permit it to be in-
serted in the chamber of the 14 inch

weapon.



75 MM SUBCALIBER MOUNT, M3, ON 16 INCH HOW

he 75 mm Gun, M 1916, is used as sub-

caliber equipment with 75 mm Subcali-
er Mount, MI, for the 12 inch Barbette
C arriage, M 1917; with Mount, M2, for 16
inich Barbette Carriage, M1919; with
™Mount, M3, for 16 inch Howitzer Car-
riage, M1920; and with Mount, M4, for
1 6 inch Barbette Carriage, M1919.

The 75 mm Gun, M1916, is a built-up
~wweapon of alloy-steel forgings. It consists
of a tube, jacket breech hoop and clip.
"I he clip has two lugs on the under side to

75 MM SUBCALIBER MOUNT, M2, ON 16 INCH BARBETTE CARRIAGE, M1919

UNCLASSIFIED

™

guide the gun in the carriage. The breech
mechanism is of the semi-automatic drop-
block type, closing automatically when a
round is inserted in the chamber. Manual
opening of the breechblock extracts the
empty cartridge case. The firing mecha-
nism is of the continuous pull type. The re-
coil mechanism is of the hydrospring
design.

The Mounts, M1, M2, M3, and M4,
vary only in minor details. They are at-
tached to the cradle of the major caliber

4

ATDIAT ATIITT é AT MADMART X RAD

ZER CARRIAGE, M1920

¥\ Vo

weapon and support the 75 mm Gun,
M1916, together withitsrecoil mechanism.

CHARACTERISTICS

Total weight of gun.................... 749 Ib,

Overalllength . .............ooovo. .. 90.9 ins.

Lengthofbore. ..........ccoovvi.tn 28.4 cals.

Muzzle velocity. ... ............ ... 1,780 £./s
Maximum range (with H.E. Shell,

R ) TP 8,780 yds.

Type of breech mechanism....... semi-qutomatic

vertical sliding wedge block

Fiting mechanism............... continvous pull

Recoil mechanism . . . .hydrospring, variable recoil

et
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SUBMARINE MINES
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CGntmlled submarine mines are utilized
in conjunction with other defense
measures employed for the protection of
important harbors. The tactical operation
of all controlled submarine mine equip-
ment is a function of the Coast Artillery
Corps.

Controlled mine ficlds are planted to
effect the destruction or damage of hostile
vessels attempling to enter such portions
of harbor entrances as lead to channels
used by friendly shipping. The fields are
normally limited to distances of 10,000
yards from shore and to water not over
300 feet deep.

A mine field consists of from two to
four parallel lines of mines. Individual
lines are composed of groups, each of
which contains nineteen buoyant mines
or thirteen ground mines. This arrange-

UNCLASSIFIED

SLALAL BUREL AND B
LA STPARAYED HT T
VAT TERRAN AN O

ment insures the probability of a vessel
passing over at least one mine and prob-
ably several other mines. Mines within a
group are separated by 100 foot intervals
in the case of buoyant mines and by 150
foot intervals in the case of ground mines.

The approach of a hostile vessel to the
mine field may be detected by visual ob-
servation, by an audio reception system
ar hy a signal light on the mine control
panel which flashes on when a ship strikes
a buoyant mine or comes within actuating
distance of an influence-operated ground
mine.

Observation and command stations are
located in specially protected shore in-
stallations. Observers in the shore stations
communicate to the casemate plotting
room the azimuth, speed and course of an
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approaching enemy vessel which they can
see. These data enable the plotting board
operators to determine the mine which
should be fired in order to destroy or put
the hostile vessel out of action. Com-
mands are communicated to the casemate
clectrician to fire the mine by closing the
proper group firing switch.

The shore installations for controlled
mine harbor defense consist of the mine
casemate, housing the power and control
equipment; a mine storehouse; a loading
room; & cable tank for storage of cable;
a mine wharf and derricks; trackage or
roads to connect the various structures;
a mine group commander’s station; base
end stations; a plotting room, and cable
terminal huts. There are also boathouses
and anchorages for the mine yawls and
DB boats.
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SUBMARINE MINE FLOTILLA

U. S. ARMY MINE PLANTER MAYBACK, USED FOR LOCATING, PLANTING,
REPAIRING AND CLEARING MINE FIELDS

" e

AUDIO RECEPTION SYSTEM MI—STANDARD

MINE YAWL, USED TO ASSIST MINE PLANTERS AND DB-
BOATS, TO ACT AS A SAFETY BOAT, AND AS A

DISTRIBUTION BOX BOAT, USED YO ASSIST THE OPERATIONS
OF THE MINE PLANTER AND AS A PATROL BOAT

UTILITY AND MESSAGE DELIVERY BOATY

he Audio Reception System, M1, was

developed as a result of a request from
the Commanding Officer of Fort Mills,
Corregidor, P.I., for some method of de-
termining the difference between bomb or
shell bursts and an approaching hostile
vessel when mines in a defense field were
armed. As designed, the system will dis-
tinguish between mines being armed by
the explosion of depth bombs, aerial
bombs, and shells, by wave action, and
‘by the approach of a vessel.

The distinctive sounds of an approach-
ing vessel are audible at distances of from
500 to 3,500 yards, depending on hydro-

UNCLASSIFIED

graphic conditions. The audible sounds
are picked up and translated to a visual
signal as the vesscl comes closer to the
hydrophones. Experienced operators can
often identify the nature of a vessel as it
passes over the line by the character of its
signature and sound output,.

The audio reception system is composed
of underwater and shore equipment. The
underwater components consist of two
hydrophones connected together and to
the shore equipment by single-conductor
submarine mine cable. The shore equip-
ment comprises a preamplifier installed in
an M1 selector box buried in the beach

s

AUDIO RECEPTION SYSTEM, M1, SHOWING HYDROPHONES AND MOUNTS, MAIN AMPLIFIER, PREAMPLIFIER AND SOUND RECORDER

where the cable comes ashore; a main
amplifier, including a loud speaker, which
is connected to the preamplifier; and a
sound recorder which is a standard 5 milli-
ampere, direct current, recording milli~
ammeter. The sound recorder graphically
translates sound reception in a series of
lines varying in length and character ac-
cording to the naturc and volume of the
originating sounds.

RererENCE—Coast Artillery Training
Bulletin, Vol. I, No. 14, “Audio Recep~
tion System, M-1.”
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SUBMARINE MINE SYSTEM, M3
(BUOYANT)

he Submarine Mine System, M3, is

composed of underwater and shore
units. The underwater cquipment con-
sists of loaded mines, distribution boxes
containing selector boxes and selector
assemblies, mine cables, mooring and
raising ropes, anchors, and buoys. The
shore equipment comprises electric power
plants and control pancls situated in the
casemate for cleetrically controbling the
mines, and land eables for electrically

UNCLASSIFIED

SUBMARINE MINE SYSTEM, M4

connecting the control panels to the
groups of mines. Specifically, the land
cables establish electrical connection be-
tween the casemate and the terminal
huts near the water’s edge.

CASEMATE CONTROL SYSTEM, M3—
This system is composed of a series of
pancls from which all planted mines are
fired, eleared, or tested. Each group of
underwaler cquipinent is conneeted to the
shore cquipment by a single-conductor
submuarine cable which extends from the
selector assembly to the shore cable. The

SELECTOR BOXES, M4 AND M4A1-—CLOSED AND OPENED

2 OFFICE CHIEF 8 OF ORDNANCE s

shore control equipment requires a per-
manent casemate installation.

SELECTOR ASSEMBLY, M3—The se-
lector assembly in the planted distribution
box provides a means for electrically
selecting, testing, or firing any mine in
the group which it controls.

SELECTOR BOXES, M4 AND M4A1—
The Selector Boxes, M4 and M4Al, pro-
vide watertight, shockproofl containers
for the sclector assembly and a means for
connecting the shore cable and mine
cables to their corresponding leads in the
selector assembly.




ARMY CONTROLLED SUBMARINE MINES (Continved)

0

DISTRIBUTION BOXES, M2B1 AND M2—CLOSED AND OPENED

DISTRIBUTION BOXES, M2 AND M2B1
—the Distribution Boxes, M2 and M2B1,
provide a rigid clamp for holding the
ends of the shore and the mine cables to
1g)ive mechanical protection to the selector

0X.

MINE CABLE, M4—This cable has a
7-strand, soft-drawn, annealed copper
conductor, covered by a % inch layer of
insulating compound containing 509,
crude rubber or Buna S by weight.
Number 12 galvanized steel armor wire
provides a protective cover for the
insulation.

BUOYANT MINE CASE, M2—The
Mine Case, M2, has a cylindrical center
section with flanged, curved end sections.
It contains a firing device, M4Al, which

is actuated by impact of a vessel. It is
loaded with from 300 to 500 pounds of
granulated TNT depending on hydro-
graphic conditions. In the M3 system
the mines may be fired by manual con-
trol from shore, in conjunction with
observation fire, or automatically when
the mine is struck by a vessel. The mine
will not fire when struck unless the firing
power switch is closed.

CAST-IRON MINE ANCHORS—An-
chors of 1,000, 2,000, or 3,000 pounds are
supplied, the size depending upon the
weight necessary to hold the buoyant
mine case at the proper submergence and
in its proper location under all conditions
of weather, tide, and firing of adjacent
mines.

UNCLASSIFIED

DiSTRIBUTION BOX RELEASE BUOY

MINE BUOY, WOODEN BLOCK TYPE
~—~These buoys are used to mark the
positions of mines during planting oper-
ations.

STEEL MARKING BUOYS—These
buoys are used to mark the position of
the distribution box and the line of mines
prior to and during planting.

SUBMARINE MINE SYSTEM, M4
(GROUND)

"This system differs from the M3 in that
the mine employed rests on the floor of
the ocean and 1s influence operated. It
is, therefore, spoken of as a ground mine.
The magnetic field of an approaching

BUOYANT MINE CASE, M2, ATTACHED TO A CAST-
I[RON ANCHOR. THIS MINE CASE IS USED WITH
SUBMARINE MINE SYSTEM, M3
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ARMY CONTROLLED SUBMARINE MINES (Confinved)

Vessel induces a minute current in the
“Windings of a coil rod. This current
then causes a series ol relays to operate
Tesulting in the mine control system
Sejecting the mine. Ground mines may

< set for fire automatically when in-
fuenced, or for manual firing upen
Xeceipt of a signal in the casemate.

bservation firing may be employed
from data transmitted from the shore
Stations to the plotting room. The
£round mine will not fire unless the firing
Prower switch is closed.

GROUND MINE CASES, M3 AND M3A1
——The Ground Mine Cases, M3 and
IVI3A1, are similar except for the manner
rrx which they are reinforced and a pro-
“rision on the case, M3Al, for lead or
iron loading to give additional weight
wwhere hydrographic conditions so neces-
sitate. Both cases are welded steel con-
tainers designed to hold 3,000 pounds of
granular TNT. The base of cither case is
flat to permit resting on the bottom of the
sea. The firing device, M5, is located in
the lower part of the case. The booster
<charge, clectrically connected to the
firing device, is approximately in the
<cemnter of the mine, close to the bottom.
"The loaded case weighs approximately
5,800 pounds.

EMERGENCY MINE CONTROL, M4—
"I he Emergency Mine Control, M4, is a
compact and readily portable unit for
tIie control of 10 groups of buoyant or
ground mines. It is designed for cither
1tacdependent or parallel operation with
the standard Mine Control, M3. For
carrying, it is broken down into three
components: the operating panel-—19”
high, 2514 wide, and 20" deep, weighing
7 5 pounds; a power pack—16" high, 254"
< 1ide, and 19” deep, weighing 104 pounds;
arnd the power plant composed of a
generator rated at 214 KVA, 130 volts,
60 cycle AC, driven by a 6.5 hp. single
e linder, 4-cycle gasoline engine, Signal
C orps type PE-75, weighing 324 pounds.

"The M4 control may be installed and
operated in submarine mine casemates,
or lL-boats, mine planters, or in any
erncergency shelter as required by the
. avctical situation.

"Two power plants are provided for
< zvch 10-group control so that plants can
i1»e serviced without interruption of mine

1o tection,

Ay power source capable of supplying
at least 215 KVA of 110-volt, 60-cycle
<1 ectric power may be used instead of the

asoline driven plant where installation
.o es not require portability.

P ORTABLE CABLE REELER, M1—The
pormblc cable recler is a mechanical
it designed to reel and unrcel sub-

UNCLASSIFIED

wuIn

W R T e e

marine mine cable. The use of mechan-
ical power to rotale the reels cuts to a
minimum the time and manpower re-
quired. The cable reeler can be used for
all types of cable recling work such as re-
reeling, repairing cable, unrceling for
figure eights, and measuring cable lengths.

The crew required to reel cable from
one reel to another after setting up the
equipient 1s three men instead of the
eight men needed formerly. 10,000 feet
of cable can be rewound in 214 hours’
operation. Use of the M1 reeler also
tends to eliminate hand injuries which
are frequent when cables are reeled
manually.

The variable speeds of the machine
allow the operator to select the most
practical speed to make smooth and
uniform lays.

More cable will be reeled per hour with
steady operation at medium speeds than
with intermittent operation at high
speeds.

The power unit of the portable cable
reeler is a 6.5 hp. single cylinder, 4-cycle,
air-cooled gasoline engine running at
2,700 r.p.m. This engine is identical with
the engine used in Power Unit, PE-75-5,
procured by the Signal Corps, U. S.
Army. The power is taken off by a quad-
ruple “V” belt driving an expanding
type clutch.

The operation of the clutch is accom-
plished by remote control through the
medium of a vacuum cylinder controlled
by a solenoid that derives its power from
a 6-volt battery. Functioning of the
solenoid is effected by a foot pedal. Hand
operation of the cluteh is provided for in
case of failure of the vacuum control
system.

Selection of three forward spéeds of 4,
8, and 15 r.p.m. and one reverse speed of
3 rpm. is by an automobile truck
transmission.

Reduction of output of the transmis-
sion to three forward and one reverse
speeds is by a 82 to 1 worm gear speed
reducer.

The battery is kept in fully charged
condition by a generator connected to
the transmission drive shaft. Charging
rate is controlled automatically by a
voltage regulator.

Reels weighing not more than 6 tons
can be used on this cable reeling machine
by properly connecting the output end
of the driving arm to the driven reel.

The cable reeler is built on a four leg
platform and can be moved about by
means of a Mechanical Lift Truck, Sub-
marine Mine Depot, No. 5395,

RerERENCES — OCM  21657; OCM
22015,

PORTABLE CABLE REELER, M1
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pansramie trlesspe provides s means for aghting oo or

bowitzer aud for layig @t azunth, Retiele markings
satoe of these mstruments allow the use of the telescope for lay-
ing the weapan in elevation i disset Bire The teleseope is at-
tached to the Jeft side of the carriage by weans of a mount, some
melels of wineh eantinn eertam mddieating clements.

The pansramic telescope 1s a fixed-fieus, ereet-image, vertical
telescope of the pericenpe type, with an oplical s

stem composed
of variows pristns and lensws, and a reticle to facibtate aiming.
The obijective prism can be elevatesd and depressed to bring the
targel intoe view, Tean also be rotated through a complete circle,
therehy enabling the target to be kept constantly in view while
the observer remaims in the same position, Rotating prisms in
the rotating head and bousing insure accurate and erect images
at all avimauths, The rotation of the clevating prism and the dove
prismt 1x aceamplished by a worm mechanism with a throwout
deviee Tor rapud changes in azimuth,

At present, there are several standard panoramie teleseopes,
All eontain basically the same parts and have the same general
appearance, They differ chiefly 1o optical characteristies, in the
markings of the reticle, in the relation of the head to the eyes
piece, and in mmamor matters affecting only the appearance of the
wnstrument.

At the top of the panoramie teleseope s an elevation knob by
which the instrument is elevated or itdepressed to give the proper

PANORAMIC TELESCOPE, M6, WITH INSTRUMENT LIGHY

UNCLASSIFIED

BN
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line of sight. Zero graduations and ac-
companymg indexes on the elevatlon knob
and . on the rotating head below are
matched to set the instrument for a
horizontal line of sight.

rma M ') 1 M b N 1. 1NN

The azimuth scale is graduated m 100-
mil intervals from 0 to 32 and from 32
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back to 0. An azimuth micrometer covers
100 mils at 1-mil intervals. Open sights
are provided on each tele%cope.
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RETICLE PATTERNS FOR THE M12 SERIES OF PANORAMIC TELESCOPES

PANORAMIC TELESCOPE, M1

Panoramic Telescope Instru- Gun Carriage Status of Additicnal on-car-
Telescope Mount ment Carriage riage equipment
Light for this matériel
M1 M3A1C M13 75 mm Pack Howitzer Standard None
Carriages, M1, M8
M1 M16A1 M20 75 mm Howitzer Standard Range Quadrant, M3
Carriages, M3A2, Instrument Light, M18
M3A3 Elbow Telescope, M5
M1 M16A1 M20 75 mm Howitzer Limited Range Quadrant, M3
Carriages, M2A1, Standard Instrument Light, M18
Ad Ad"n A a ci . s Y R, AdrE
Vi3, VIO A1 LI0O0OW ielescope, Mo
Mi M16A1 M20 105 mm Howitzer Standard Range Quadrant, M8
Carriage, M3A1 Elbow Telescope, M61
M1 M16 MQ0 105 mm Howitzer Standard Range Quadrant, M8

Carriage, M3 A1

FIMNL AQCITICN
276 ewmawensD YillMnin

Elbow Telescope, M61

Optical Characteristics of Panoramic
Telescope, M1

Magnification. . .. ... ...... . ., .3 power
Fiald of viaw 19° 197
Field of view. . ... ... . .. . .. .. . ... 12° 19
Diameter of exit pupit. ... .. ... ...... . 0.15"
Effective focal length of objective. . .. .. .. 2.369"
Effective focal iength of eyepiece. ... .. .. 0.784"

A distinguishing point of this telescope
is that the eyepiece slants upward at an
angle of 25°% in other atandard panoramlc

re Panoramic Telescope AT o
T 1 TICSCopeE, LVJ.J., is

not available, Elbow Telescope, M62,
and Telescope Adapter, M9, with a
1- mch filler, can be used as a substitute

TELESCOPE MOUNT, M3—This mount
supports the I’dnommic Telescope, Mi,
on the cradle of the sack he

LALT L ne I !I mm lJ(LL n llUWlLlICI.
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

onfnmrxflna“v rn\nlu:e to the aorimuth and
comatically apy Lo UL aZimutn ana

the angle of elevation any necessary cor-
rection for trunnion cant.

This mount completes the sighting
equipment for the 75 mm pack howitzer,

within

WItiln

1itgelf laveline
sl LCVEIE,

and elevation

containine orOaSe.
contamng CIoS5

leveling, angle-of-site,
mechanisms.

An elevating knob operates an eleva-
tion scale which is graduated in 100-mil

aslevation

mieromoltor
SicVauiill

which is graduated in 1-mil intervals. The
elevating knob is attached to a range
drum which is scaled in yards.

The angle-of-site mechanism consists

intervals and

an
HICI'VaiS alda

ali

of an ancla_agf _site ]A‘7nl ‘r\‘)] and a 600- mil
Ol an ang:e-oi-site Viai vu-nh

scale and associated micrometer scale,
operated by the angle-of-site micrometer
knob.
Telescope Mount, M3 has been re-
classified as Limited Standard. All mounts
are to be modified to M3A1C status.

TELESCOPE MOUKRT
TELESCOPE MOUN i,

M3A1C—This
telescope mount, now standard in place
of the M3, consists of Telescope Mount,
M3, modified to permit its use at eleva-

NP, RONIYAy S IS AP PRIpIU ¥ (P AXQ
lUlL’S Ul) LU Ud . 1 CICDLUIJC LVJ.Uull I., EAS B9 Y
can indicate a maximum elevation of

only 45°.

o

OV _YTIVL IV PP

ELESCOPE MOUNT, Mi16—This mount
supports the Panoramic Telescope, M1,
on the 75 mm field howitzer carriage. It
conlains leveling and cross-leveling mech-
anisins,
means of the range quadrant which is
mounted on the right side of the carriage.

[4 ) U D I R, DIGESIN SN, N
ine guil 1S fala in €revatioil oy
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continved)

TELESCOPE MOUNT, M16 has heen re-
classified as Limited Standard. All mounts
are to be modified to M16A1 status.

TELESCOPE MOUNT, M16A1— This
telescope mount is standard for use on
75 mm howitzer carriages in place of the
M16. It is an M16 telescope mount modi-
fied to permit its use at elevations up
to 65°.

Optical Characteristics of Panoramic
Telescope, M6

Power.................. ... . 4
Fieldof view. . .......... ... ......... ... 10°
Diameter of exit pupil ... ......... ... .. .. 1.66"
Effective focal length of objective. ... .. .. 3.13%”
Effective focal length of eyepiece. ... ... . 0.788"

This instrument, itsell standard, is
used only on certain limited standard and
substitute standard matériel. It has a
reticle with a vertical and a horizontal
crossline. The latter is graduated in mils
to indicate deviations from Lhe central
position. An open sight on the side of the
rotating head permits rapid approximate

e UNCLASSIFIED

TELESCOPE MOUNT, M3, WITH INSTRUMENT LIGHT, M13

Panoramic
Telescope

M6

Mé
Mé6
Mé
Mé

M6
Mé

M6
Mé
M6
Mé

Instrument

Light

MQ

M9
M9
M9
M9

M9
M9

M9
M9
M9
M9

PANORAMIC TELESCOPE, M6

Gun Carriage

75 mm Gun Carriages,
M1916, M1916A1,
M1216M1, M1916M1 A1
75 mm Gun Carriages
M1917, M191TAT
2.95" V.M, Gun
Carriage )

155 mm Gun

Carriage, M3

155 mm Gun Carriages,
M1917, M1917AT,
M1918, M1918A1, M?

155 mm Howitzer Carriages, ‘

M1918A1

155 mm Howitzer Car-
riages M1917, M1918,

‘M1917A3

8" Howitzer Carriage;"
M1917, US.

8" Howitzer Carriage,
M1918, U.S. .

240 mm Howitzer

" Carriage, M1918A2

155 mm Gun Motor
Carriage, M12

TELESCOPE MOUNT, M16, WITH PANORAMIC TELESCOPE, M1

Status of Additional en-carriage
Carriage equipment for this

Limited
Standard

- Limited

Standard
Limited
Standard

Substitute
Standard

Limited
Standard

Substitute
Standard

Limited
Standard

Limited
Standard
Limited
Standard

Substitute
Standard

Standard

matériel
Sight, M1916 (L.S.)

Rocking Bar Sight (L.S.)
Sight, M1912 (L.S.)
Quadrant Sight, M1918 A1
Quadrant Sight, M1918A1

& M1918 (L.S.)

Quadrant Sight, M1918A1

Quadrant Sight, M1918
(L.S)

Rocking Bar Sight,

Type A (L.S)

Rocking Bar Sight,

Type B(L.S.)

Quadrant Sight, M1918A1

Quadrant Sight, M1918 (L.S.)
Telescope, M53 A1
Telescope Mount, M40

o 10 L S e OFFICE  CHIEFR 8 OF ORDNANCE WG 1 AUC®WST-1944 2 7 7



PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continved)

(WITH

TELESCOPE MOUNT, M18A1
H SUBSTITUTE STANDARD PANORAMIC TE

PANORAMIC TELESCOPES, M12 SERIES

Panoramic Telescope

Telescope Mount

M19 M18A1

M12 M18A1

M12 M30 f
|

M12 M25

M12 M25

M12A1 M9

M12A2 M21AT

M12A9 M21A1

M12A3 M21A1(S.)

278

Instru- Gun Status of

ment Carriage Carriage

Light

M19 155 mm Gun Standard
Carriage, M1

M19 8" Howitzer Standard
Carriage, M1

M22 240 mm Howitzer Standard

M35 Carriage, M1, and
8" Gun Carriage, M2

M34 4.5"Gun Carriage, M1 Standard

M34 155 mm Howitzer Standard
Carriage, M1

M19 75 mm Gun Standard
Carriage, M2A3

M19 105 mm Howitzer Standard
Carriage, M2 series

M19 105 mm Howitzer Standard
Moi:r Carriage, M7,

M19 ) 3" AT Gun Standard (

t qunage, M6 i
[ 3" AT Gun subsﬁfutej

J Cariage, M1A

UNCLASSIFIED

RRES TS 100000 ML

<. ]
2ranqaara L

Other sighting
equipment used
with thic maileriel

Quadrant Mount, M1
Instryment Light, M12

Quadrant Mount, M1
Instrument Light, M12

Elevation Quadrant, M1
Quadrant Adapter, M10
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Telescope Mounf M61 A1
l(-.‘lescupe, M I‘IL

Instrument Light, M33

*Uses Instrument Light, M36.

TELESCOPE MOUNT, M21A1

The main distinguishing point of this
instrument is in its method of mounting,
In-
stead, there is a T-lug on the telescope
shank which fits into a corresponding T-

no scparate mount being required.
shank which is in most cases located on
the second item of sighting equipment.

Optical Characteristics of Panoramic
Telescope, M12

Power ... ... o 4
Field of view. ... ... ... ... . ... ... 10°
Diameter of exit pupil................... 0.165"
Effective focai iength of objective . ... .. .. 4,004"
Effective focal iengih of eyepiece............. i”

lar to the M6.
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued)

TELESCOPE MOUNT, M22

TELESCOPE MOUNT, M25—LEFT REAR VIEW

(WITH SUBSTITUTE STANDARD PANORAMIC TELESCOPE, M5A4)

PANORAMIC TELESCOPE, M12 —T'he
reticle has a horizontal and a vertical line
intersecting at right angles. The horizon-
tal line is graduated at 5-mil mtervals,
indicating 100 mils to the right and to the
left of the center.

PANORAMIC TELESCOPES, Mi2A1,
M12A2, M12A3—In addition to the cen-
tral vertical and horizontal crosslines, the
reticles of these telescopes have parallel
horizontal and vertical lines below the
central horizontal erossline to indicate the
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. The number of
the firing table from which the range-
elevation data for graduating the reticle
was taken is engraved at the bhottom of
each reticle.

Direct laying of these guns in both
azimuth and elevation is therefore possi-

N UNCLASSIFIED

ble with the use of the panoramic tele-
scope and mount only. Whenever possible,
however, the panoramic telescope is used
only for indircet laying of the gun in
direction.

MOUNTS FOR PANORAMIC TELE-
SCOPES, M12 SERIES—These tuounts dif-
fer in the way in which they are affixed to
the gun carriage. All of them have level-
ing, cross-leveling, and azimuth-compen-
sating mechanisms, and a sockel into
which the panoramic telescope is inserted
and firmly held in place,

TELESCOPE MOUNT, M18A1 — This
mount has a housing which is firmiy
bolted to the left side of the carriage. The
mount does not elevate with the gun.

TELESCOPE MOUNT, M21— This
mount has a bracket which fits over the
left cradle trunnion, being attached to the
cradle. The mount elevales with the gun.

O OFFICE CHIEF 8 OF ORDNANCE L AU&US T 1944

TELESCOPE MOUNT, M21A1 —This
consists of Telescope Mount, M21, with
a locking device added to the fore and
alt leveling worms. Tt is standard for use
on 3 inch matériel and on the 105 mm
Howitzer Carriage, M2, and the 105 mm
Howitzer Motor Carriage, M7.

TELESCOPE MOUNT, M22 — This
mount is bracketed to the upper cross-
arm on the gun eradle and is centered on
a prolongation of the left trunnion ex-
tending into the actuating arm of the
mount. It therefore rotates in elevation
with the gun.

TELESCOPE MOUNT, M25s — This
mount, with the Panoramic Telescope,
M12, constitutes the complete sighting
equipment for the 4.5” Gun Carriage, M1,
and the 155 min Howitzer Carriage, M1,
In addition to forming the support for
the panoramic telescope, the mount has
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PANORAMIC TELESCOPES FOR USE WITH MOBILE 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 clevation
scale is graduated at 100-mil intervals,
from 0 to 1,100 mils with the 0 graduation
indicating normal. An elevation microm-
eter covers 100 mils at L-mil intervals.

UNCLASSIFIED

TELESCOPE MOUNT, M30

TELESCOPE MOUNT, M41A1, WITH PANORAMIC TELESCOPE,

M12A3, AND DIRECT SIGHTING TELESCOPE

TELESCOPE MOUNT, M30 — This
mount. follows the general pattern of
mounts for the MI2 series panoramic
telescopes, and since it is never used for
laying the gun in elevation, it is mounted
so that it does not clevate with the gun.

TELESCOPE MOUNTS, M41A1 and
M41A2 — LIMITED STANDARD — T¢le-
scope Mount, M41A1, was formerly
standard for use on 3-inch antitank guns.
It was designed to mount both a M12A3
panoramic telescope 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 Mount, M21, by the
addition of an 8 inch filler picce and a
new actuating arm which had an exten-
sion and bracket on the outer end to sup-
port the straight telescope.

With the standardization of Telescope,
M79C, and Telescope Mount, MGIAL in
place of Telescope, M4l1, there was no
longer any requirement for a panoramie
telescope mount with additional facilities
for the mounting of a straight telescope.
Telescope Mount, M41A1, has therefore
been reduced to limited standard, and the
M21A1 is standard. All M41A1 mounts
are to be made similar to the standard
mount, M21A1, by modification to M4 A2
status. This requires the removal of the
8 inch filler picee and the straight tele-
scope holder and the addition of a lock-
ing device to the fore and aft leveling
WOTIS,

RerFeErENCES—OS 9-16; TM 9-305;
TN[_ 0-1545; TM 9-1548; TM 9-1551;
TM 9-1552; TM 9-1553; TM 9-1583;
TM 9-1584; TM 9-20035, v.5; TM 9-2674.
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RANGE QUADRANTS M3AIC, M4, M5, M8, MI0C sravvne—IM3 tikoaro

STANDARD RAMNGE QUADRANTS

Range GQuadrant Gun Carriage
M3.. ... 75 mm Howitzer Carriages, M2A1,
M3A1C M3, M3A1, M3A2, M3A3
M4, ... .. 105 mm Howitzer Carriages, M2,

M2A1, M2A2
M5, ... 75 mm Gun Carriage, M2A3
M8... ... .105 mm Howitzer Carriage, M3A1

M10C . 3 inch Gun Carriages, M1 A1 and Mé

A range quadrant is used for laying a
gun or howitzer in elevation, for indirect
fire. It is mounted on the right-hand side
of the carriage so that any movement of
the gun in elevation is imparted to the
instrument.

The five standard models of range
quadrants are essentially the same, hav-
ing the same general appearance, and
performing the same funclions. Each in-
strument has a cross-leveling mechanism,
and a range-elevation mechanism which
contains range and elevation scales. In
addition, it has an angle-of-site level vial,

An elevation mechanism, which is con-
tained in the elevating-worm housing,
consists of an elevating-worm knob and
accompanying mechanism, an clevation
scale graduated into 100-mil intervals, an
elevation micrometer covering 100 mils at
1-mil intervals, and a range drum.

The angle-of-site scale, graduated in
inerements of 100 mils, represents a total
of 600 mils. The normal angle of site is
represented by the graduation “3.” The
angle-of-site micrometer is graduated into
100 equal spaces, each representing 1 mil.
The centering of the longitudinal level
vial indicates that the gun has been ele-
vated to an angle equal to the angles
shown on the scales. The angle-of-site
mechanism is geared to the elevation
mechanism, so that the angle of site and
the angle of elevation are mechanically
added together.,

TFach range drum is scaled for a specific
weapon and a particular type of ammuni-
tion and powder charge. The drum is
revolved until the index, which moves in
a helical groove, is positioned al the de-
sired range. At this time the correct
elevation will be indicated by the ele-
vation scale and micrometer.,

RANGE QUADRANT, M3—This in-
strument is inserted in a socket in the
sight bracket on the right side of the
cradle. The Elbow Telescope, M5, is
clamped into a socket in the upper part
of the range quadrant. The range quad-
rant has a lateral deflection mechanism for
use with this telescope in dircet fire only.

CLASSIFIED

RANGE QUADRANT, M4

WG
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RANGE QUADRANTS M3AIC, M4, MS, MB, MioC (Continued)

RANGE QUADRANT, M5

RANGE QUADRANT, M10C AND

TELESCOPE MOUNT, M23 -

UNCLASSIFIED

2 82 xSk 1IN OFFICE CHIEF % OF ORDNANCE M s 1 AUSUST 1944

Humination for the seales, levels and
range drum is provided by means of In-
strument Light, M18.

Range Quadrant, M3, has been re-
duced in classification to Limited Stand-
ard. All instruments will be modified to
MB3A1C status.

RANGE QUADRANT, M3A1C—Range
Quadrant, M3A1C, cousists of Range
Quadrant, M3, modified to permil its use
with the howitzer clevated up to 65°

RANGE QUADRANT, M4—This range
quadrant is mounted on a pad on the
right side of the howitzer cradle. On a
bracket in the upper part of this instru-
ment are mounted the Telescope Mount,
M23, and the Elbow Telescope, M16A1.
Three range drums are provided, bearing
range graduations for high-explosive shell
for zones of fire II1, V and VII.

A built-in lighting system with power
supplied by four flashlight cells provides
illumination for the elevation and angle-
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, M5—The
mounting bracket of this instrument is
supported on an cxtension of the right
trunnion of the gun and on the guard of
the gun cradle. The Telescope Mount,
M23, which supports the Elbow Tele-
scope, M14A1, is fastened to an extension
on the upper part of this range quadrant.
Four range drums are provided for use
with four different kinds of ammunition.
This instrument has a built-in lighting
system similar to that used in the M4.

RANGE QUADRANT, M8—This range
quadrant is mounted on a support on the
right side of the howitzer cradle. The
Elbow Telescope, M61, fits into a clamp
in the upper part of the range quadrant.
Only one range drum is provided. Tt is
graduated in terms of the semifixed H.E.
Shell, M1, with P.D. Fuze, M48, for
zone IV, This range quadrant makes use
of Instrument Light, M18.

RANGE QUADRANT, M10C—This
range quadrant is similar to the M4 and
M5 range quadrants, excepl that it has a
range drum for the 3 inch ILIS. Shell,
M42, with Fuze, P.D., M48, muzzle
velocity 2,800 feet per second, and mounts
by four bolts without a trunnion pin
support.

RererencEs—TM 9-236; TM 9-1517;
TM 9-1551; TM 9-1552; TM 9-2005,

v. b




ELBOW TELESCOPES M5, M14A1, MI6AIC, MI6AID, M29A1,

M61 stanoArD—MI4, M16, M29 LIMITED STANDARD
TELESCOPE MOUNTS M23, M42, M50 STANDARD

ELBOW TELESCOPE, M5 ELBOW TELESCOPE, M14, M16, OR M29, THESE MODELS ARE IDENTICAL

hese elbow telescopes are mounted on

the right side of a gun or howitzer car-
riage and are used for laying the gun in
elevation in direct fire. They are 3-power,
fixed-focus, prism-crecting instruments,
with line of sight always parallel Lo the
axis of the bore of the gun. There is a 90°
elbow, thus permitting the ohserver to
face the side of the carriage while ob-
serving. Each tclescope has a reticle
etehed with range lines applicable to the

EXCEPT FOR DIFFERENCES IN THE RETICLES

ammunition used. Telescopes, M14A1,
MI16A1C, MIGAID, and M29A1, are
cach Lo be provided with a window for
illumination of the reticle by means of
Instrument Light, M36.

ELBOW TELESCOPE, M5—On cither
stde of the vertical axis, the reticle is
etched with a series of long and short hori-
zontal lines, numbered to represent ranges
from 400 to 3,000 yards. A letter “N”
represents the normal line of sight.

This telescope has no separate mount,
but is clamped into the upper part of the
Range Quadrant, M3. The Range Quad-
rant has an azimuth worm knob, and
when large lateral deflections are being
applied, it may be used in order to bring
the target within the field of view.

ELBOW TELESCOPE, Mé61—This instru-
ment fits into a clamp in the Range
Quadrant, M8. The reticle pattern has a
normal point near the top and a series of

Elbow Telescope Gun Carriage

Telescope Mount

M5 o NORR . 75 mm Howitzer Carriage, M3A1
M5 None. . .. 75 mm Howitzer Carriages, M2A1, M3
M14, M14AT . M3 75 mm Gun Carriage, M2A3
M4, MI4AT ... M23. . 75 mm Gun Carriages, M2, M2A1, M2A2

M16, M16ATD .......... ... ... ... ...
M16, MI6AIC. ... ...
M29 .

UNCLASSIFIED

105 mm Howitzer Carriages, M2, M2A1, M2A2
.......... 105 mm Howitzer Motor Cairiage, M7
......... 3" Anti-tank Gun Carriage, M6, M1A1

105 mm Howitzer Carriage, M3
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ELBOW TELEscOPEs M5, M14, M14A1, M16, MI6AIC, MI6AID, M29, M29A1, M6l

TELESCOPE MOUNTs M23, M42, M50

(Continved)

interrupted horizontal parallel lines denoting elevations for
ranges of from 400 to 2,800 yards. These ranges are applicable
to the semifixed, high-explosive antitank shell, M67. The tele-
scope is used primarily for direct aiming at moving targets.

ELBOW TELESCOPES, M14, M14A1—The reticle of this type
telescope is marked with nine range lines, representing ranges of

TELESCOPE MOUNT, M42

L
3

TELESCOPE MOUNT, M50

2e4 _UNCLASSIFIED

from 0 to 1,600 yards at 200 yard intervals. The 0 graduation
passes through the optical center of the telescope, and the re-
maining lines are below the center.

ELBOW TELESCOPE, M16—The reticle of this type tele-
scope is also graduated for the 105 mm H.E. Shell, M1 Charge
V at ranges of from 0 to 1,600 yards at 200 yard intervals,
with the 0 graduation passing through the optical center
of the telescope. All of these telescopes are to be modified to

MI16A1C or MI6AID status.

ELBOW TELESCOPE, M16A1C—This clbow telescope has a
two-purpose reticle, with graduations arranged according to the
antitank pattern, The range graduations on the right-hand side
of the reticle are applicable to the 105 mm H.E. Shell, M1, and
those on the left-hand side to the 105 mm ILE., A.T. Shell, M67.

ELBOW TELESCOPE, M16A1D—The reticle of this tele-
scope is graduated for the 105 mm H.E., AT, Shell, M67. It
can also be used with the H.E. Shell, M1, Charge VI, which has
approximalely the same rafige elevation relation as the MG7
up to about 2,500 yards.

ELBOW TELESCOPES, M29, M29A1—The reticle of this type
telescope is graduated for 3 inch A.P. shot, M62, as used in the
3 inch Antitank Gun, M5.

TELESCOPE MOUNT, M23—This mount has a threaded
support which is inserted and secured in the mounting bracket
of the range quadrant. The support is thus perpendicular to
the bore. The housing, attached to the support, holds a ro-
tating bracket in which the objective arm of the telescope is
fastened, perpendicular to the housing, and parallel to the
axis of the bore.

By means of an elevating worm, the housing may be ro-
tated on the support in a vertical plane, thus enabling the tele-
scope to be adjusted in elevation with respect to the bore of
the gun. The rotation of the telescope in the rotating bracket
enables the range lines to be made parallel to the horizontal
axis of the bore.

TELESCOPE MOUNT, M42—This telescope mount replaces
Telescope Mount, M23, for use on the 105 mm Howitzer
Motor Carriage, M7. The usc of this mount makes it possible
to position the telescopc between the range quadrant and the
howitzer instcad of outside the range quadrant. This change is
necessary in the howitzer motor carriage because, with the
telescope mounted as in the field howitzer, the antiaircraft
machine gun mount interferes with the line of sight.

TELESCOPE MOUNT, Ms0o—This is the Telescope Mount,
M23, with a modified bracket which enables it to be mounted
directly on the carriage without use of a range quadrant. It was
formerly required on 3 inch antitank guns, but since a new group
of sighting equipment, including a range quadrant, has becn
standardized the M50 will no longer be required.

RurereNcEs—TM 9-1547; TM 9-1551; TM 9-1552; TM
9-2005, v. 5.
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QUADRANT MOUNT MI—STANDARD

QUADRANT MOUNT, M1

QUADRANT MOUNT, Mi—This mount is standard on-
carriage equipment for the 155 mm gun and 8” howitzer carriage,
M1. Tt provides a support for the gunner’s quadrant which is
used for laying the guns in elevation.

The bracket of the quadrant mount is firmly attached to the
right-hand trunnion. The leveling feet of the gunner’s quadrant
are placed on the level shoes of the quadrant mount.

The quadrant mount also contains a cross-leveling mech-
anism actuated by the cross-level knob which is located at the
bottom of the mount. The cross level is illuminated by Instru-
ment Light, M12, and power for the latter is secured from a
dry cell which is lodged in a tube below the cross level. The
light is clipped on to the cross level.

RerEreENcEsS—TM 9-1553; TM 9-335; TM 9-2005, v. 5.
QUADRANT SIGHT, M1918A1—STANDARD

Quadrant

Status of Sight Additional Sighting
Gun Carriage Carriage Bracket Equipment
155 mm Gun Carriage, ~ Substitute QF4A1, Panoramic Telescope, M6
M3 (Field Antillery) Standard D45816
155 mm Gun Carriage Substitute QF4A1, Panoramic Telescope, M8
M3 (Coast Artillery) Standard D45816  Telescope Mount, M6A1
155 mm Gun Carriage, Limited  QF4A1, Panoramic Telescope, M6
M1917, M1917A1, Standard D45816
M1918, M1918A1,
M2 (Field Artillery)
155 mm Gun Carriages, Limited  QF4A1, Panoramic Telescope,
M1917, M1917A1, Standard D45816 M2AT (mils)
M1918, M1918A1
M2 (Coast Artillery)
155 mm Howitzer, Substitute QF301,  Panoramic Telescope, M6
M1918A1 Standard D74340
155 mm Howitzer Limited QF3C1, Panoramic Telescope, M6
Carriages, M1917, Standard D74340
M1918, M1917A3
240 mm Howitzer Substitute QF5A2, Panoramic Telescope, M6
Carriage, M1918A2 Standard D43840
240 mm Howitzer Limited QF5A2, Panoramic Telescope, M6
Carriage, M1918 Standard D43840

UNCLASSIFIED
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QUADRANT SIGHT MI918A1—sTANDARD

QUADRANT SIGHT, M1918A1

QUADRANT SIGHT, M1918A1—The quadrant sight, in con-
junction with a panoramic telescope, is used for alming a
weapon in direction and for aiming or laying it in elevation and
site. The quadrant sight is mounted on a quadrant sight
bracket which is bolted to the left trunnion of the cradle. On
the upper part of the quadrant sight is a sight shank which
supports the panoramic telescope. The latter is secured by a
ratchet. If necessary, a 14” extension is used so that the pano-
ramic telescope clears the shield or other obstacles on the
carriage. The extension is removed during travel or when the
weapon is fired.

This instrument consists of three sighting elements, each oper-
ated by means of a worm gear. These include the cross-level-
ing mechanism, the angle-of-site mechanism, and the elevation
mechanism.

The angle-of-site and elevation mechanisms operate in such
a way that their data are added together. The angle-of-site mech-
anism has a level, a scale and a micrometer. The scale covers
600 mils at 100-mil intervals, with 300 representing a zero angle
of site. The micrometer covers 100 mils at 1-mil intervals.

The elevation scale contains two rows of graduations, the outer
covering elevations from 0 to 800 mils and the inner covering
elevations from 800 to 1,160 mils. By means of a throwout
lever, rapid elevation is possible.

QUADRANT SIGHT BRACKETS—Bracket QF3C or D74340
is attached to the carriage by a bolt and taper pin. Bracket
AF5A2 or D43840 has a shank and mounting feet which are
attached to the elevating arm bearing cap of the howitzer car-
riage and an arm extension which fits onto the auxiliary trun-
nion of the howitzer carriage. Bracket QF4A1 or D45816 is
attached to the gun carriage by three flat-head screws.

RerereENcEs—TM 9-330; TM 9-345: TM 9-1555; TM
9-20085, v. 5.
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SIGHT M4—STANDARD

SIGHT, M4

his instrument is used for laying the

60 mm Mortar, M2, and the 81 mm
Mortar, ML, in elevation and azimuth.
The sight is mounted on the left side of
the mortar with the dovetailed portion of
its bracket fitting into a yoke on the
mortar.

By means of a knob, the clevation of
the mortar required for the desired range
is sct off on the elevation scale which is
graduated from 40° to 90° at 10° intervals,
The clevation micrometer covers 10° at
14° steps.

The deflection to the left or right is set
off on the deflection micrometer which is
graduated for 150 mils in either direction,
at 5-mil intervals with the proper direc-

ELBOW TELESCOPE M 62—STANDARD
TELESCOPE MOUNT M59—STANDARD

Ihow Telescope, M62, and Telescope

Mount, M59, comprise the complete
equipment for laying the 4.2 inch Chemi-
cal Mortar, M2, in indircet fire. This
weapon 1s a standard Chemical Warfare
Service item, but its sighting equipment
has been developed and standardized by
the Ordnance Department. The telescope
mount is a modification of Sight, MG,
which is essentially Sight, M4, with a

ELBOW TELESCOPE, M62, AND TELESCOPE
MOUNT, M59

UNCLASSIFIED

6,400-mil azimuth circle substituted for
the 300-mil deflection mechanism. Instead
of the collimator mounted on the top of
Sights, M4 and MG, Telescope Mount,
M59, mounts an adapter into which is
clamped Elbow Telescope, M62.

Telescope Mount, M59, which consists
essentially of a supporting bracket assem-
bly, an elevation mechanism, a deflection
mechanism, and a telescope holder assem-
bly, fits on the upper end of the barrel of
the mortar, thus moving with the mortar
in elevation and traverse. The instrument
is removed from the mortar during firing.

The supporting bracket assembly con-
sists of a supporting bracket, a clamp, and
a holding spring. The supporting bracket
is shaped to fit the outer surface of the
mortar tube, and the clamp fits the inner
surface. The holding spring connects the
two parts and permits the clamp to be
pulled outward for inserting and removing
the mount, yet to hold the mount firmly
in place in all positions of the mortar
tube.

The elevating mechanism permits the
weapon Lo be laid in elevation from 4600
to +1,100 mils. The elevation scale, at-
tached to the supporting bracket, is
graduated at 100-mil intervals and the
micrometer, located on the elevation
worm, covers 100 mils. Tt is graduated at
1:mil intervals and numbered at 10-mil
intervals. Attached to the elevation gear
housing are a cross level and an elevation
level. The elevation level is used for
determining when the gun is elevated to
the amount indicated on the elevation
scale and micrometer.

tion indicated by the letters L and R, and
arrows near the index. YWhen the index is
sct at 0, it indicates a normal setting.

The instrument also contains cross-
leveling and longitudinal-leveling mech-
anisms and an open and a collimating
sight. These sights have vertical reference
lines. They may be elevated independently
of the elevation mechanisms to bring the
target into view.

When not in use, the sight is removed
from the weapon and kept in a Carrying
Case, M 14,

Instrument Light, M36, provides illu-
mination for the sight.

Rererences—TM 9-1535; TM 9-2005,
v. 5.

Deflections are set off by turning a
micrometer located on  the deflection
worm, This serves to rotate the upper
part of the telescope mount, thus causing
the line of sight of Elbow Telescope, M62,
to be moved to the left or right of normal
position. The micrometer is graduated at
l-mil intervals and numbered at 10-mil
intervals. One complete turn of the
micrometer causes the azimuth index to
register 100-mils deflection in the same
direction on the azimuth scale. The scale
covers 6,400 mils at 100-mil intervals.
It is numbered at 200-mil intervals from
0 to 32 and from 0 to 32 again. A throw-
out mechanism disengages the deflection
worm from its mating gear to permit
rapid movement in azimuth to an ap-
proximate setting.

Elbow Telescope, M62, is a 3-power,
fixed-focus instrument with a field of
view of 12° 12’ and a reticle pattern
consisting of a horizontal and a vertical
crossline. It is supported on the mount
so that it moves in azimuth only with the
rotating part of the telescope mount and
with the gun. An independent movement
in the vertical plane between —300 mils
and +300 mils is permitted to keep the
aiming point within the field of view.
After the deflection is set in, the mortar is
traversed until the crosshairs of the
relicle are on the aiming point.

An open sight is located beside the
telescope.

RereErENCcES — Notes on Matériel —
Frankford Arsenal, FCDD —40 - Sight,
T47.
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DIRECT-SIGHTING TELESCOPES AND MOUNTS FOR ANTITANK GUNS

Antit:mk guns require sighting equipment by which the
weapon may be aimed quickly in direet fire by one man.
This includes a telescope, mounted so that the line of sight
may be made parallel to the bore of the gun. Most of these

instruments arc mounted so that they move with the gun in

Telescope Magnifi«
Telescope Mount cation
M6 M19 1x
M69C Mé63 3 x
M18 M24 or 1x
M24A1
M79C M61A1 or 3 x
Mé1

*Additional Sighting Equipment: Panoramic Telescope, M12A3 (S) or M5 A6 (5S); Telescope Mount, M21A1; Instrument Light,
M19 or M5, all mounted on ieft side of gun; Elbow Telescope, M29A1; Telescope Mount, M23; Instrument Light, M36; Range

Quadrant, M10C; all mounted on right side of gun.

TELESCOPE, M6, AND TELESCOPE
MOUNT, M19—STANDARD—This tele-
scope has a reticle elched with dots,
lines, and a circle used as reference points
with different ranges and leads. The
reticle is illuminated by a flashlight-type
lamp which is connected to two standard
flashlight cells in the tool case. The exit
pupil has a diameter of 0.6 inch and the
eye distance is 4.384 inches.

The mount is assembled to the left side
of the top carriage behind and slightly
above the cradle trunnions. It is in the
form of a hinged bracket, which con-
stantly assumes the shape of a parallelo-
gram, thus keeping the telescope parallel
to the bore of the gun.

TELESCOPE, Mé9C, AND TELESCOPE
MOUNT, M63—STAND ARD—Telescope,

clevation and traverse. For some weapons, such a telescope
and mount comprise the complete sighting equipment. Other
guns are provided with additional equipment for two-man
laying in direct or indirect fire.

Field of Instrument Status of Telescope

View Light and Mount Weapon

11° None Standard 37 mm Antitank Gun Car-
riages, M4 and M4A1

10° 27’ M33 Standard 57 mm Gun Carriages,
M1A3 and M2

10° 52’ None Limited Standard 57 mm Gun Carrioge,
M1A2

10° 27’ M33 Standard except Telescope Mount, 3 inch Antitank Gun Car-

Mé61-—Substitute Standard

MGOC, 1s a straight, lens-crecting tele-
scope. Because of its shape, it 1s often
referred to as a “dumb-bell” or “potato
masher’” telescope. The instrument has
red, amber, and ncutral filters, and is
fitted with a reticle designed according to
the standard antitank pattern, and grad-
uated for the 57 mm Gun, ML, firing the
AP.C. M86 projectile at a muzzle velocity
of 2,700 fect per second. The reticle is
illuminated by Instrument Light, M33,
consisting of a battery case which fits into
a spring clamp on lhe telescope mount,
and a reticle lamp attached to the case
by a cord. The reticle lamp assembly fits
onto the body of the telescope. In addi-
tion to two dry cells, the battery case
contains a rheostat for controlling the
amount of illumination.

Telescope Mount, M63, consists of a

TELESCOPE, M6, AND TELESCOPE MOUNT, M19

SIFIED

UNCLA .
ikl /111110 T ey OFFICE

riages, M1A1 and M6*

bracket (fastened to the gun carriage by
studs and  bolts), mounting rings
for holding the telescope, boresighting
adjustment mechanisms, a clamp for
holding the instrument light, and an
open sight.

Two mounting rings serve to support
the telescope firmly. The rear ring is split
and hinged to facilitate installation and
removal of the telescope, and is itself
movable both horizontally and vertically
for collimating the telescope with the
bore. Mil-graduated scales and mi-
crometers, each with matching indexes,
are located to the left of and below the
rear ring. These are used for making
approximate measurements when bore-
sighting. When alinement is completed,
the telescope is locked in position. On the
meounting rings is an open sight, consisting

TELESCOPE, M69C
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DIRECT-SIGHTING TELESCOPES AND MOUNTS FOR ANTITANK GUNS (Continved)

of a V-notch on the rear ring and a post
on the front ring.

TELESCOPE, M18, AND TELESCOPE
MOUNTS, M24 AND M24A1—This tele-
scope and mount were formerly standard
equipment with all 57 mm guns, but have
been reduced to limited standard with
the standardization of Telescope, MGOC,
and Telescope Mount, M63. This limited
standard sighting equipment will con-
tinue to be supplied for the 57 mm Gun
Carriage, M1A2. This weapon is used
chiefly by British troops who prefer the
older type of sighting equipment.

Telescope, M 18, a straight telescope of
simple construction, is a I-power fixed-
focus instrument. The reticle pattern
consists of a horizontal and a vertical
crossline, with a deflection scale along the
horizontal line. The deflection scale meas-
ures a total deflection of 114° to the
right and 114° to the left, graduated at
14° intervals. A carrying case, with sun-
shade and protective end caps, is pro-
vided for this telescope.

The telescope is sct in elevation by
means of the elevation mechanism on
the mount. The telescope and mount
move with the gun In traverse and in
elevation. In addition, an independent
movement of the telescope in elevation
allows the instrument to be set for the
proper range by means of the elevation
mechanism of the telescope mount. Then
the gun is elevated and traversed until the
crosslines of the telescope reticle or the
horizontal line and the applicable deflec-
tion line are on the target.

TELESCOPE MOUNT, M24—This con-
sists of a bracket assembly, cradle, tele-
scope holder, elevation eccentrie, eleva-
tion quadrant segment, rear open sight
assembly, and shutter assembly.

The bracket assembly is attached to
the elevating gear of the gun which is
itself fastened to the left trunnion of the
gun cradle. The cradle of the mount,
pivoted so that it may move In elevation,
forms a support for the telescope holder.
By loosening the adjusting serews which
hold the telescope holder on the cradle,
the telescope may be moved for bore-
sighting. When properly oriented, the
screws are tightened to hold the telescope
firmly in place.

Movement of the cradle in elevation is
controlled by the elevation eccentric, or
range lever, which is attached to the
elevation quadrant assembly. The latter
supports the range scale which is gradu-
ated and numbered at 0, 300, 500, 700,
and 900 yards. Zero is the setting for
boresighting.

The rear open sight assembly consists
of a rectangular open sight with hori-
zontal and vertical crosswires and an
index. Tt is attached to the cradle of the
mount and moves with it in elevation and

UNCL
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TELESCOPE, M18, AND TELESCOPE MOUNT, M24

traverse. In addition, there is a deflection
screw which moves the erosswires and the
index along a deflection scale correspond-
ing to that on Lhe telescope reticle.

The shutter assembly is screwed to the
front of the cradle and consists of a
bracket containing a diaphragm opening,
a shutter plate, and a flexible shaft which
automatically pulls the shutter over the
opening where the gun is fired, thus keep-
ing the flash out of the gun pointer’s eye.
The front open sight is supported on a lug
attached to the lelt side of the shutter
assembly.

TELESCOPE MOUNT, M24A1—This 1s
the designation for the M24-type mount
of most recent manufacture. It consists of
the M24, without the shutter assembly
and modified to permit its use in laying
the weapon for ranges up to 2,500 yards.

%

TELESCOPE, M79C, AND TELESCOPE MOUNT, Mé1,
{WITH PANORAMIC TELESCOPE AND MOUNT)

The range scale is graduated and nym-
bered at T (the setting for boresighting),
300, 500, 700, 900, 1,100, and 1,300 ynrds,
and thereafter up to 2,500 yards al
100-yard intervals.

TELESCOPE, M79C, AND TELESCOPE
MOUNTS, Mé1 AND Mé1A1—T'clescope,
M79C is a 3-power instrument with a
reticle of the standurd antitank pattern
graduated for the 3 inch Gun, M5, firing
the APC Projectile, M62, muzzie velocity
2,600 feet per second, in accordance with
Firing Table FT' 3-R-2. C-2. The instru-
ment has an Abbé mirror-erecting system
which results in reducing its length below
that of a comparable straight telescope
and produces a characteristic offset. The
significant feature of this type of telescope
is its large 1" exit pupil and its long 6"
eye distance which greatly improve the
gunner’s ability to track a moving target.
The telescope has a protective rubber eye-
shield. A sighting vane is mounted on the
top of the instrument for aiding the
gunner in alining the tlelescope on the
target. The reticle of Telescope, M79C, is
lluminated by Instrument Light, M33,
which is clamped to the mounting bracket
of the telescope mount.

TELESCOPE MOUNT, M61—SUBSTI-
TUTE STANDARD—This consists of a
mounting bracket and an adapter as-
sembly. The mounting bracket is bolted
at the left-hand side of the gun carriage
so that telescope and mount move with
the gun in elevation and traverse. The
adapter assembly consists of a body which
holds the telescope, und a longitudinal
shaft about which the body rotates to
level the telescope. At one end of the
shaft is a spherical collar which is held in
the mounting bracket by a lateral spring-
held adjustment mechanism. At the other
end of the shaft is a “T" or “hitching
post’” which is held in the bracket by a
hinge clamp mechanism. The latter mech-
anism, of which the throw is from left to
right, serves to secure the hitching post
against turning. The telescope mount
has knobs for moving the telescope up and
down and to the left and right for making
boresighting adjustments. Mil-graduated
scales and matching indexes, as well as
micrometers on each of the knobs, are
used in making measurements when
boresighting.

TELESCOPE MOUNT, M61A1—STAND-
ARD—This 1s identical to Telescope
Mount, M61, except that direction of
throw of the hinge clamp is from right
to left instead of from left to right. This
arrangement makes the hinge clamp-
locking wing nut more accessible to the
gunner and facilitates the seating and
removal of the telescope.

Rererences—TM 9-303; TM 0-1578;
TM 9-2005, v.5.
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INSTRUMENT LIGHT, M12

hese are self-contained instrument :_qs":“"’e"' Inst " Gun Carri
lightS, with power supplied by dry-cell ight nsirumen un Carriage

batteries. They are mounted on weapons M12 Quadiant Mount, M1.......... ... ... 155 mm Gun—8" Howitzer Carriage, M1
not connected to a main source of power M13 Panoramic Tefescope, M1} ............ 75 mm Pack Howitzer Cariage, M1
and are used to illuminate scales, indexes Telescope Mount, M3
C ’ Dy
reticles, and level vials of fire-control in- M16 Panoramic Telescope, M121 155 mm Gun Carriage, M1
. .. Telescope Mount, M18AT |
struments. The various models are simi- Panoramic Telescope, M5AS) , Hows )
larly constructed and operated. The Telescope Mount, M25 proeeeee -4.5" Gun—155 mm Howitzer Carriage, M1
mOd?ls vary in order to me(‘)t the ll‘ghtlng M18 Range Quadrant, M3........ .. .. ... 75 mm Howitzer Carriage, M3A1
requirements of the particular instru- .
ments with which they are used. M19 ?:I';’-;’:Dg":ﬂz';:' m‘ 5A 1} ----------- 75 mm Gun Carriages, M2, M2A1, M2A2
An instrument light consists of a case Panoramic Telesc:)pe M12 8" Howitzer Canri M1
for holding the dry cells, clamps for Telescope Mount, M1 8A1} """""" owitzer Larriage,
mounting the light, a control switch, and Panoramic Telescope, M1 2A3} 3" Gun Carriage, M1A1, Mé
one or more lamps. In some models light Telescope Mount, M2TAT — J*" " " ' !
is conducted through plastie tubes from a $:I’:::;: &ﬂﬁ:?ﬁé:"x EAQ} ....... 105 mm Howitzer Carriage, M2
lamp to reticles or scales. Finger lamps, P . ! .
X . . anoramic Telescope, M12A1Y i
which the operator may direct on various Telescope Mount, M22 } ++--13 mm Gun Carriage, M2A3
parts of the instrument, are also provided M20 Panoramic Telescope, M1 . .
with certain instrument lights. Telescope Mount, M6 } ............ 75 mm Howitzer Cariage, M3A1

.

INSTRUMENT LIGHT, M16 INSTRUMENT LIGHT, M20

UNCLASSIFIED
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80-CM-BASE RANGE FINDER MI914MI1—LIMITED STANDARD

GE FINDERS M

1-METER-BASE RA

L haw 4 410 § 5 LY nMfe ARD
Ar.‘mgc finder is an instrument which ealenlutes the range of
the target by trinngubdion. 1 consists of a range finder
proper and s tripod. A carrving case and o special adjusting
lath designed for the individual instrament are also provided.
The range finder proper is primarily two telescopes laid
horizontally to cach other so that their objeetive windows are
# definite distanee apart, bt with one common evepicee al the
center of the tube, TU contains w0 range mechanism by means of
which the measuring wedge ean be moved inorder to bring the
inverted image of the target into coincidence with the erect
image. The correet range is then indicated on the range drum.

80-CM-BASERANGEFINDER, M1914M1 - This was the stand-
ard infantry and cavaley range finder, It can measure ranges
from 400 yards to 10,000 yards. 1t bas 10-power magnification
and a L5° ficld of view. There is o ray filter containing an
amber filter to moderate strong sunlight and a smoked filter to
permit observance into the direet glire of a searchlight.

1-METER-BASE RANGE FINDER, M1916  T'hix was for many
years the standard field artillery range finder. U was standard
for use with 75 mm gun and howitzers, 105 mun howitzers, 1.5
inch guns, and 155 non howitzers, I calenlates ranges of from
A00 yards to 20,000 yards. Tt can also be used for measiring
azimuths and angles of site. Tt has W-power magnification amd

80-CM-BASE RANGE FINDER, M1914M1

STAND-

~M1916, M9 2. —MIAT s

LI 2R

a 37 1Y field of view. Amber and smoked filters are also pro-
vided,

1-METER-BASE RANGE FINDER, M7 —This standard range
finder is a H-power instrument with a range of from 500 to
20,000 yards. Tt is more acenrate, lighter in weight, and more
casity handled than the M1916. The instrument has mounting
rings which cuable it to be mounted in tanks or gun motor
carringes, making use of the special Mount, M58, instead of
the tripod mount used by the Field Artillery. This mount is
positionied in the existing well provided in combat vehicles for
the MA-tvpe periscope.

1-METER-BASE RANGE FINDERS, M9 and M9A1—This is sim-
ilar to Range Finder, M7, hut it has British standard threads
instead of the American type incorporated in the M7. The M9A1
type instrament was developed in Canada and modified as M7. In
the miterest of speedy proeurement, the M9AT was standardized.
When M7 models were produced in sufficient quantity, it was
reduced to substitute standard to simplify procurement. The
limited standard Range Finder, M9, lacks the mounting rings
provided in the MY and MOATL,

The designations, Range Finders, M7 and MY, refer only to
the range finder tube and its interior optical parts. To facilitate
procurement, issue, maintenance, and storage, the additional
components are arranged in groups, known as equipment sets.
Each equipment sel contuins all equipment used by 4 given
using arne. Phetr designations and contents are as follows:

. Set, equip., 15t Eelu, Field Artillery, for Range Finders,
M7 and MYNT - Cradle, M3: Carrving Case, M49: Range
Finder Mount, M62: Cover, NM436: Tripod, M18; Adjusting
Lathy M2: Carrying Case, M350,

2. Ret, equipa ISt Eeh., Infantry, for Range Finders, M7,
MG and MY--Carrying Case, M51.

3. Sell equip., Ist Ech., Armored Command,
Finders, M7 and M9A1— Cradle,
Ringe Finder Mount, M38.

LoSety equip., Ist Ech., Cavalry, for Range Finders
MYAT, and MU-—Carryving Case, .\I};')l, ge Finders, M7,

A Se-!\,. cquip., Ist Ech., Tank Destroyer Command, for
Range Finders, NMoAT or M7—Carrying Case, M51.

: for Range
M3; Carrying Case, M49;

1-METER-BASE RANGE FINDER, T16, WHICH HAS BEEN MODIFIED TO BECOME M7 AND MSA1
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he Compass, M2, is used for obtaining
clinometer, angle-of-site, and azimuth
readings. It is designed for use as a re-
i r the Fiold

oconnassgnes for the Kiield

Artillery.

The apparatus is contained in a com-
pact case and is protected by a glass
window which keeps dust, wind, and mois-
ture from the interior of the instrument
and protects the internal part. On the in-
side of the hinged cover is a mirror with a
black line engraved across the center. A
small oval window in the mirror coincides
with a hole in the cover. When the cover
is fully opened, an escutcheon pin serves
to place the cover assembly in line with
the instrument case.

Iinged front and rear sights are at-
tached to cover and case. These may be
opened out when in use. Levels are pro-
vided for use when the base is held either
horizontally or vertically.

The angle-of-site mechanism is actu-
ated by a lever which is clamped to the
index by means of an adapter which pro-
trudes through the base of the instrument.

COMPASS, M2, IN POSITION FOR ALTERNATE
METHOD OF TAKING AZIMUTH

Any movement of the lever moves the
index along the angle-of-site scale. The
latter is engraved on the base of the
compass.

In the center of the magnetic needle
is a jewel housing pivoted on a needle
point which is attached to an adapter in
the center of the base. The points of the

AIMING CIRCLE MI—STANDARD

This instrument is designed principally
for measuring angles in azimuth, but
small angles of elevation may also be
measured by it, and simple survey work
carried out. The instrument is equipped
with the Tripod, M5, Instrument Light,
M2, and Carrying Case, M6A1.

The aiming cirele proper includes a 4-
power telescope pivoted above a compass
box. Leveling devices insure accurate lay-
ing of the telescope on the horizontal. The
instrument may be elevated and de-
pressed about 85 mils above and below
the horizontal, and it may be rotated
through a complete circle either slowly by
turning of the azimuth worm knob or
rapidly by use of a throwout device.

The reticle of the telescope is engraved
with a horizontal and a vertical line.
Along each line is a mil scale, marked at
5-mil intervals, measuring 85 mils at each
side of the central point. This scale pro-
vides the only mcans for measuring verti-
cal angles and it is also used for determin-
ing small horizontal angles.

In general the azimuths are measured
on the azimuth scale which measures a
complete circle in 100-mil intervals, with
every even hundred mils marked from 0
to 64. An additional scale is graduated
from 0 to 32 with 0 at the 32 mark on the
main scale. It is used in reciprocal laying
of guns which have panoramic telescopes
graduated in two 3,200-mil scales. Still
another scale is the upper or plateau scale
which measures a quadrant divided into

IR AcoITICR

AIMING CIRCLE, M1

compass are engraved on the base with
the E and W reversed so that courses
may be read directly from the face of the
compass. When the cover is closed, the
magnetic needle is automatically lifted
from its pivot and held firmly against the
glass window of the compass.

Contained on a movable rim is the azi-
muth scale which is divided into 320
equally spaced graduations, each repre-
senting 20 mils. The graduations are
numbered at 200-mil intervals from 0
to 6,200 mils. By loosening the azimuth
scale adjuster, the scale may be rotated
approximately 1,800 mils. Teeth cut in
the under side of the scale engage with
the pin teeth of the adjuster, thus affixing
the scale firmly on each position.

The leather Carrying Case, M19, is de-
signed to hold the closed compass when
not in use. The case may be suspended
from the user’s belt by means of a leather
loop.

REerErENCES—TM 9-1596; TM 9-2596.

200-mil spaces. Tt is used only in con-
junction with the French collimator sight,
MI1901. On this scale, each space is di-
vided into two sections, one plain, the
other eross-hatched. At each quadrant on
the main scale, there is an index for the
plateau scale. On the worm knob are two
micrometers, the azimuth micrometer and
the plateau azimuth micrometer. Each
micrometer measures 100 mils at 1-mil
intervals. When using the plateau scale,
the plateau azimuth micrometer is used
when the index points into a cross-hatched
space. If not, the regular azimuth microm-
eter is used.

The compass is used in orienting the
zero point on the azimuth scale to mag-
netic north. It may also be used in finding
the declination of arbitrary grid lines
from magnetic compass directions. In
such cases the 0 is often oriented to the
Y grid line.

REFERENCES—FM  6-40: OS 9-19;

TM 9-305; TM 9-1530; TM 9-2005, v. 3;
TM 9-2005, v. 5.

OPTICAL CHARACTERISTICS OF TELESCOPE

Fieldofview. . .......................... 10°
Power. ... ... ... . ... ... .. 4

Diameter of exit pupil ... ............0.

Apetture of objective. ... ............ 0.625 in.
Effective focal length of objective.. . . .. 3.125 ins.

MATERIEL WITH WHICH AIMING CIRCLE, M1, IS USED

All 75 mm field artillery guns

105 mm Howitzers, M2A1 and M2
4.5” Gun, M1

All 155 mm howitzers

155 mm Guns, M1 and M1A1
All 8” howitzers
All 240 mm howitzers



OBSERVATION TOWER MI—STANDARD

bservation Tower, M1, is used for
the observation of ficld artillery fire
in certain types of terrain, such as desert
or level bushy territory where the nse of
forward observers is lnmted and adequate
ohservation fram  airplanes s Jucking,
Two towers are isaied to cach Battabion
Headquarters Battery that has a definite
need for the equipment.

The Observation Tower. M1, ix a metal
ladder made in three uniform gections
with a total height of about ¥feet. A
fourth section is provided for increased
height if necessary. There i a biase plate
at the foot of the tower and further sup-
port is provided by mentis af guy rapes
which connect the tower with stakes
which are driven into the gronnd. A
tached 1o the top of the tower woa re-
volving seat {or the observer, There s a
foot rest, and a table which has a eom-
partment about 2 inches deep for the
storage of maps and papers,

OBSERVATION TOWER, M1

OBSERVATION TELESCOPES M48, M49—STANDARD

hese 19.6 power telescopes are wsed for observation purposes

by cavalry and infantry organizations. They are straght
monocular telescapes, cach mounted on a tripod which supports
the instrument abaut 1 fool ahove the ground, Each teleseope
is secured to the eradle of the all-metal tripod by means of a
web strap,

A ball and socket arrangement at the top of the support
permits pivoting, clevating and depressing. The tripod itself
may be raised and Jowered,

This type telescape was orginally standardized as the M4,
I was manufsctored by Bauselr and Lomb and International
Industries, The constenction detads vary so that the parts are
not interchangenble. For this resson, the teleseape, carrying
cases, and tripod, as mannfactured by the twa COMPICS, Were
gi\'(-n different moadel «lrxigmtlmns, The n:nnr]dnhs of the -
struments already i the field are being changed as rapidly as
possible so that each nstroment will bear the new mudel
designation.

The lenses of the telescope may be brought mto focus by
rotation of 8 kpurled nut. Serewed to the objective end s a
diding sunshade, To protect the Tenses when the mstrument o
not in use, an objective cap amd an eyvepiece eap are provided
which are serewed over the ends of the teleseope.

When not i use. the telescope is kept i a evhndneal leather
earrying ease. A canvas carrying ease. reinforeed with leather,
is provided for the tripod.

Rerexency - TM 9 575, UNCLASS]HED

200 wweEEeSTR: BLTDMRIEROSENE OFFICE CHIEF 8 OF QRDNANCE &

OBSERVAYION TELESCOPE, M4B

OBSERVATION OBSERVATION

TELESCOPE, TELESCOPE
M4z M9 '
Manufacturers Bausch & Lomb  International
Oi;::nolrign Teloscope, M4 Industries, Inc.
ial Numbets 11791 —
Tipod M14 ;\zqu 4845
Telescope Carrying Case M6 MS7
Tripod Canying Case . M3 M32

SR RIS 15 JANUARY 1844



SPOTTING INSTRUMENT M2—STANDARD
AZIMUTH INSTRUMENT MI—SUBSTITUTE STANDARD
AZIMUTH INSTRUMENT MI918A2—LIMITED STANDARD

SPOTTING INSTRUMENT, M2 - This observation
instrument is used primarily by Field Artillery
observers in flash spotting and in the measurement
of horizontul and vertical angles, It consists exsentially
of two teleseopes, a mount. and a tripod. The tele-
scopes, wdentical, fixed-focus, 8-power instruments
with a field of view of 7.5 degrees, are positioned to
permit binocularvision. Adjustment forinterpupillary
distances of from 57 mm to 73 mmn is permitted. The
reticle has a vertical and a lateral spotting scale,
each covering 3 degrees on each side of zero, graduated
at 10-minute intervals and numbered at 1-degree
intervals.

The mount serves as a support for the telescopes
and provides 2 means for rotating them in clevation
and azimuth. The amount of movement in clevation
and azimuth is measured and read againstilluminated
seales in the ficld of view of a separate optieal system
which acts as a microscope.

There s also a reflecting compass by which the
instrument may be aligned in direction. In addition
there is a collimator sight and leveling devices.

Spotting Instrument, M2, is an adaptation of a
British instrument. Those instruments to be man-
ufactured for Ameriean use are to be sealed i mils
instead of degrees.

AZIMUTHINSTRUMENT, M1—This spotting and
observing instrument is substitute standard for
Spotting Instrument, M2. It consists of Teleseope,
A123, a mount, and Tripod. M1, Instrument Light,
M 10, provides illumination for the seides,

Telescope, M23, a0 10-power instrument with a
fiedd of view of 4 degrees, is provided with an amber
filter and a reticle with w vertical and o lateral
spotting scale covering 30 mils on cach side of zero,
Diopter adjustments totahing plus and minus two
diopters may be made.

The mount serves as a support for the telescope,
and contains the mechanisms by which the instru-
ment may be rotated through 6,400 mils of azimuth
and may be devated and depressed between —300
mils and 300 mils. It also has leveling deviees, an
clevation scale, and an azimuth seale and micromeler.

AZIMUTH INSTRUMENT, M1918A2--"I'his tnstru-
ment is similar to Azimuth Instrument, M1, but
was manufactured by modifving Azimuth Instru-
ment, MI9I8 Azimuth Instrument, M1, s of original
manufacture.

REFERENCE—TM 9-2300.

UNCLASSIFIED

e i R e e S
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SPOTTING INSTRUMENT, M2

AZIMUTH [INSTRUMENT, M1918A2 OR M1
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BATTERY COMMANDER’S TELESCOPES MI915A1 .

Optical Characteristics

A battery commander’s telescope is a
binocular observing instrument equipped
with mechanisms for the measurement of
horizontal angles and angles of site. It is
used with practically all field artillery
weapons. It is chiefly designed for spotting
and observing the effect of fire, but it is
often used for position and range finding
as well. The instrument consists of a tele-
scope, a mount, and a tripod.

BATTERY COMMANDER’S TELE-
SCOPE, M1915A1—The telescope proper
is made up of two prismatic telescopes of
the same optical characteristics. The tele-
scopes are mounted on a common pivot by
which they can be moved to a horizontal
or a vertical position. When the tele-
scopes arc vertical, the objective prisms
are about 12 inches above the eyepieces.
Thus, concealment of the observer is
facilitated. When in horizontal position,
the telescopes are spread outward so that
the objeclive prisms are about 10 times
as far apart as the eyepieces. This brings
the objects viewed into strong stereo-
scopic relief. When so used it is possible
to judge comparative distances of very
distant objects.

Interpupillary distancescan be adjusted,
and a diopter scale on each eyepiece pro-
vides for independent focusing of each
telescope. Sunshades for the objective
lenses and ray filters for the eyepieces are
provided.

The telescope for the right eye has a
reticle marked with horizontal and ver-
tical lines. These lines are chiefly used in
measuring lateral and vertical deflection
of shots. A reticle-adjusting telescope ring
provides a means for rotating the reticle
so that the lines remain horizontal and
vertical, no matter what the position of
the telescopes. By means of an Instru-
ment Light, M1, the reticle may be
illuminated.

The angle-of-sight mechanism is con-
nected with the right telescope. It con-
sists of a worm and wheel mechanism, a
scale and micrometer, and a level vial.

visint ACCICIEN

Diameter of Exit Pupil.. .......................
Clear Aperture of Objective....................
Effective Focal Length of Objective ... ..........

M1915 A1 Més
..................... 10 10X
............. e 4107 6°
..................... 0.18" A777
.................... 1.78" 1.77"
..................... 11.55" 10.75"

By means of this mechanism, elevation
or depression of the target ecan be mea-
sured through 300 mils in either direction.

The mount contains a lower vertical
spindle by which the mount is fastened
in the tripod and an upper vertical spindle
which holds the telescope on the mount.
A circular level vial indicates the level
position of the instrument. The mech-
anisms for moving the telescope in azi-
muth through a complete circle and the
scales and micrometers by which the
azimuth is measured in 1-mil intervals are
also contained in the mount. There is also
an orienting mechanism by which the
instrument may be moved in azimuth
without changing the readings on the
scale and micrometer.

The tripod, Type G, consists of three
extensible legs which are hinged to the
tripod head so that they may be opened
out and clamped at any desired angle.
The head is bored to hold the lower ver-
tical spindle. A key in the tripod head is
used for locating or positioning the mount.

Provision has also been made for the
use of this telescope while the observer is
lying in a prone position. For such use.
Tripod, M10, and Telescope Adapter,
M12, are used. The adapter is a cylindrical
casting which is screwed into the head of
the tripod. The upper part of the adapter
is in the form of a collar with a split pro-
jection which is drilled and stamped to
receive the clamping screw. Attached to
the outer end of the clamping screw is the
lever by which the collar is released or
tightened.

Two leather carrying cases are pro-
vided for this instrument when used on
Tripod, Type G. One holds the telescope
and certain auxiliary equipment. The
other is used for the tripod and the mount.
A special wooden carrying case is pro-
vided for the telescope, the Tripod, M 10,
the telescope mount, and the telescope
adapter.

BATTERY COMMANDER'S TELE-
SCOPE, M65—This telescope consists of

tanoao—IVI05 STANDARD

g

BATTERY COMM

ANDER'S TELESCOPE, M1915A1

BATTERY COMMANDER’S TELESCOPE, M65

the Telescope, M65, the Tripod, M17, and
the Telescope Mount, M48. The instru-
ment, generally like the M1915A1, has a
fixed vertical telescope which cannot be
extended horizontally. The optical system
has a greater field of view than the
M1915A1, and minor changes have been
made in the mechanisms of the telescope
and mount to insure more accurate read-
ings and to facilitate the operation.
Instrument Light, M28, is a standard
component of this telescope.

To adapt Battery Commander’s Tele-
scope, M65, for use with Tripod, M10,



BATTERY COMMANDER'S TELESCOPES MIFISAL, M65S  (Cortinued)

BATTERY COMMANDER'S TELKSCOPE,
MI9ISAL, ON TRIFOD, M0

Teleseape Adapter. M1 has been pro-
vided . This adapter i+ a exhndrieal hollow
casting with three openings i the sides
to facilitate adjustment of the wing nuts
in leveling the telescopes, The inside of

TILESCOPE ADAPTER, M14

the lower part of the adapter is threaded
to permit screwing the device into the
tripod.

The top of the adapter has a machined
surface with tapped holes to secure the
head permanently in place. The head is a
«aucer-like casting with a circular hole in
the center to receive the spindle of the
telescope mount. The inside of the head
is shaped o conform to the lower surface
of the upper clamp on the telescope mount
and the outside of the head fits the upper
surface of the lower clamp. A coprene
strip on the upper inside surface of the
head prevents metal contact between the
telescope mount and the adapter head. 1t
also serves to keep dust and grit out of
the ball and socket joint and lubricants in.

Carrving Case, M5, is also designed
for use with this telescope, tripod, mount,
and adapter.

Rerenences—O08 9-8; TM 9-1580.

BATTERY COMMANDER'S PERISCOPE M1918—STANDARD

BATTERY COMMANDER'S PERISCOPE, M1918

UNCLASSIFIED

L OFFICE CHIBR 8 OF CRIPNANCE &

he battery commumder’s periseape, or-

iginally designed for trench usel s nsed
by the field artdlery for makiog obser
vations and weasunng azunnths when
enemy fire mukes the use of other instra.
ments madvisable, Tt consists of o peri-
scopiv monocular Gopower Leleseope, with
a6 fiekof view Thenstrument is pivoted
on the uppet end of a Yshaped metal
bracket, The man support of the hracket
is inserted into a socket at the top of a
waonifen tripeosd

The bracket and the periseape can be

conenrrently moved in azimuth through
360° by turning a worm knob, An azi-
muth seale, graduated at 100-milintervals,
and a micrometer, covering 100 mils at 1-
unl intervals, serve to mdicate the correct
azimuth, if the instrument has been prop-
erly oriented.

Although no seale is provided, a small
movement in elevation is permitted in
order to bring the target into view.

A circular level vial is contained on the
jount 1 order to provide a means of
leveling the instrument.,

ROCKET BOARD M1918—STANDARD

le rocket hoard s gsed for marking, i
[roper l;\heenn])ip to cach other and to
the observition Jrost, the locations from
whiteh lares oor stmoke sipnals are to be re-
leased by fricndiy troops, The bawrd s 24
inchies syuare sud contams a sighting bar
p:\u!w] abaut the conter. A\t Hin:ll dis-
tunces from the conter and spaced at H0-
mid antervals wre holes i wlieh pogs may
be userted to mark the locations of the
evpected bursts, The board s praduated
freay O Lo 5000 an cach ladf mstead of
from U Lo 6, 1t

The rochet board was at first sssaed
ooy to troeps i the ficdd 1 time of war,
AU present it s abso used for trutming
purposes.

CIUMREST® 1| AUGUST 1944



AIMING PosTs, M1, M4, M6, M10, M12—STANDARD
AIMING PosTS, M7, M8, M9—LIMITED STANDARD

AIMING POST, M1—This post 1s stand-
ard for use with indircet fire weapons of
smaller caliber than 4.2 inches. ktis made
in two sections of tubular steel cach ap-
proximately 413 feet long, and is painted
in alternating bands of red and white.
A canvas cover is provided. Aiming Post
Light, M14, is standard equipment for
this post. The lamp is & 3-volt aireraft
instrument panel lamp. The light has a
metal hood and red and green filters.
Modified with a clamp to fit a square aim-
ing post, this light is designated M43, and
is standard for issue with the square
Chemical Warfare Service aiming post,

AIMING POSTS, M4, M6, M7, M8 AND
M9 -—"The aluminum posts, M1 and M6,
along with the M5, were adopted in 1034
as standard equipment for 81 mm mor-
tars. Due to the shortage of aluminum,
it was decided not to manufacture the
aluminum posts, hut to adopt as substi-
lute standard wooden wiming posts of
similar dimensions and  characteristies.
The M5 has recently been declared
obsolete because it was never manu-
factured and this type of post is being
supplanted by the M10. In addition, the
wooden Aiming Posts, M7, M8 and MY
have been reclassified as himited standard,
since the aluminum aiming posts are now
to be manufactured and issued to the
field. Aiming Post, M4 and its wooden
counterpart, the M9, are 16 inches long
and are used when the mortar is ecarried
by pack. They are jointed for convenience
in pack transport. Aiming Posts, M35 and
M7, were 24 inches tall, and designed
for use under any condition of transport.
Aiming Posts, M6 and M8, are 6 feet
high. Since the latter two types of post

AIMING POST, M1, WITH CASE

are not designed Tor pack transport, a
carryving strap is riveted to each post.

AIMING POST, M10--This aiming post
is for use with 60 mm and 81 mm mortars.
This post ix a combination aiming post
and alidade. Constructed of steel, Aiming
Post, M 10, is 28.75 inches long and of the
same diameter as Ximing Post, M1 A
scetion of the stake is cul away and
pivoted by a bolt, so that it may be
positioned al right angles to the post, to
serve as an abidade. A mil seale on the
alidade is used in reading deflections. The
post 1s supported in hard ground by a
replaceable metal spike, A replaceable cap
prevents damage to the pivoted part.

AIMING POST, M12—This aiming post
is standard with the 4.2 inch Chemieal
Mortar, all Field Artillery and  self-
propelled artillery weapons of 4.5 inches
and above, and with the 135 mm gun in
seacoast installations. By means of this
post it 1s possible to compensate for the
Jateral displacement of the sight from the
center of rotation of the gun. It consists
of the M1 aiming post to which is welded
an emplacing bracket which aids in em-
placing the post and prevents the wind
from turning the post when emplaced.
Also supplied is a steel crosshar 26 inches

GUNNER’S QUADRANT MI—STANDARD

Guns and howitzers are supplied with a
gunner’s quadrant which is used for
laying the weapon in elevation or for
checking on the clevation of a weapon
which has been laid by other means.

This instrument consists of a frame
mounting an elevating are, scaled on one
side for elevations from 0 to 800 mils and
on the other from 800 to 1,600 mils. A
quadrant arm, pivoted at one end of the
frame, may be moved along the elevating
arc and set on the elevation scale at any
of the 10-mil divisions. The level holder
and a micrometer drum are attached to
the quadrant arm. The micrometer drum
is used for setting the instrument at
closer intervals, as small as 2 mils,

UNCLASSIFIED

When the quadrant scale has been set
at the proper angle, the instrument is
placed on the quadrant seat of the gun.
If the setting is more than 800 mils, the
leveling feet on the side of the frame
containing the scale are used. Qtherwise
the leveling feet on the side perpendicular
to that arc used. The gun is then clevated
or depressed until the level bubble is
centered.

The gunner’s quadrant has no cross-
leveling deviee. Therefore, the trunnions
of the cradle must be level before the
clevation of the gun can be checked
correctly from this instrument.

RerereNxces—TM 9-1527:TM 9-2005,
v. 5,

long, % inch thick and 234 inches wide.

This is fastened to the aiming post by
means of another bracket. The crossbar
s painted black, and is marked with
evenly spaced white geometric figures,
Two posts are supplicd with each weapon.
Correetions for sight displacement  are
made by sighting on the identical figures
on the two crosshars which are in line.

LIGHTING EQUIPMENT—Standard for
use with Aiming Posts M4, Mo, M7, MS,
M9, and M 10 are Instrument Light, M37,
and Aiming Post Light, M41, The instru-
ment light consists of a battery case which
is attached to one of the bipod legs of the
mortar; a single ccll, 114 volt battery; a
collimator light, and a hand light, both
attached to the battery case by flexible
cables; and a rheostat for controlling the
Hlumination of the collimator. The rheo-
stat is built into the battery case. ‘

The Aiming Post Light, M41, is
clamped to the top of the aiming post and
is a single unit, consisting of a flashlight
battery case, a hooded light bulb, and a
switch. Red and green filters are pro-
vided. Aiming Post Light, MIl14, is
limited standard for use with mortars.

Rerernences —TM 9-305: TM
9-2005, v. 5.

CTR LML OFEINE e

S

GUNNER'S QUADRANT, M1
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MACHINE-GUN CLINOMETER M1917 —STANDARD

MACHINE.GUN CLINOMETER, M1917

his instrmnent is used in laying a machine gunoan elevation or
tor determining whether the weapon hax heen elevated to the
correet angle. The chiiometer consists of a seetor-shaped frame

o, which is pivated a radial arm.

The Jower and rear edges of the frame are accurately ma-
chined to form a pght angle. Mong the sector-shaped arc are
graduations measuring 330 mils of elevation and 160 mils of
depression at 204l intervals, The radial arm can be clamped
inta position alomg the are at the nearest 20-mil interval helow
the desired elevation. The radial ana serves as a micrometer,
being gradnated from 0 to 200 mils at T-mil intervals, Settings
on the nnerometer are made by sliding the level holder along
the radiad arm until the index marks the desired reading.

When the instrument has been properly set, it is placed on
the gun parallel to the bore of the gun. The level will be centered
when the weapon has been clevated or depressed as indicated

on the chinometer,

Rurnuence - TY 92000, v. 3.

ANGLE-OF-SITE INSTRUMENT M1917—STANDARD

ANGLE.OF-SITE INSTRUMENT, MI917

he angle-ofsite instrment ix primarily used for measuring
anghes of site. 1t can also serve as a clinometer for laying
machine guns i elevation or for cheeking on the elevation of

tiachine guns,

The frame of this instrument consists of two side plates and
i hase tube. Pivated on a serew which is fastened to the right
aide plate is the leveling arm. By means of an elevating knob,
the leveling arm can be elevated or depressed 180 mils from the
horizontal. An angle-of-site seale is located on the vertical plate
Letween the two side plates. Micrometers for the more exact
measurement of angles of site and depression are on the ele-
vating knob and screw respeetively. A Jevel assembly attached
to the beveling arm indicates the horizantal position,

At the suner oned of the base tube is an evepiece which is used
i wighiting the target. While the observer is sighting the target,
L can also see aomirror on which is engraved a horizontal line
representing the line of sight and in which s reflected the image
of the Jovel viad.

Rirrresces- TN 9 1525 TN 92005, v, 5.

POWDER TEMPERATURE THERMOMETER M1—STANDARD

his instrumment s used to aseertam the

tempenture of the powder an sena-
_.mwﬁ.; oar ‘;.T.:‘..T, 7:.:_:;_ anvnuntlion an
order that the proper Cuonge momuezle
veloety caused by o clusge o powder
temperature may be applied Tt consists
of a dial-type, Weston theraneter, regise

tering from —40° to +160° F. There is a

spike stem with pointed end. The rear plate

of the disk is reinforced. A metal padded

box is provided for carrying the instru-

POWDER ment. This thermometer and container

TEMPERATURE are supplied to all batteries using semi-
THERMOMETER, M1 fixed or separate-loading ammunition.

oF ORDNANCE
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BRACKET FUZE SETTERS M1916, M1916A2—uimiTeD STANDARD
'HAND FUZE SETTER M1912A4—LIMITED STANDARD
Fuze SETTERS MI15, M17 umitep STANDARD—M22, M23 STANDARD

%, #7110

%

a/”/ihhhhhhh\\

"//" //

FUZE SETTER, M17, SHOWING SCALES

fuzesetterisamechanical deviceforset-

ting a time fuze so that the projectile
~will detonate at a definite time after being
fired or at a definite distance from the
xauzzle of the gun.

This instrument contains two rings
~which are sloped to fit the contour of the
fuze. One ring, known as the range or
wworm ring, is used for setting the range.
Tt carries a scale graduated in yards, The
second ring, called the corrector scale, 1s
wsed for setting in corrections in the
Jeight at which the projectile is to burst.
“F'hese are usually scaled from 0 to 60
~vith 30 representing normal. Each fuze
setter has rings scaled to correspond to
the fuze, ammunition and weapon with
~which it is used. Some models may be
wased interchangeably with different am-
ymunition, fuzes or malériel, by merely
ssubstituting a different range ring.

UNCLASSIFIED

A fuze setter is operated by turning the
range ring by means of a worm mechanism
until the index is opposite the desired
range. If a correction is necessary, the
corrector scale is likewise turned until the
proper correction is opposite the index.
Otherwise the corrector scale 1s set at
normal. These settings serve to position a
stop and a notch in the fuze setter in
angular relation corresponding to the de-
sired setting. When the fuze is inserled in
the fuze setter it can be rotated nntil the
stop in the fuze setter encounters a
fixed pin on the fuze body. During the
rotation the movable time-train ring of
the fuze is revolved so that the final sct-
ting of the fuze corresponds to that on the
fuze setter scales.

BRACKET FUZE SETTER, M1916—This
fuze setter is used with 75 mm guns,
M1897, M1916 and modifications, and

AmTrAaAT AriTTTm & AT AR IATAD

BRACKET FUZE SETTER, M1916A2

M1917. It operates upon the regular
service ammunition for these weapons, as
equipped with the 21-second combination
fuze, M1907. It is mounted on the
anchor, 16B, which is carried on the fuze
setter anchor rod of the caisson. The
range ring, with a scale graduated from 0
to 6,600 yards, is operated by turning a
crank on the side of the instrument. The
corrector scale is set by turning a knurled
knob. A canvas cover is provided to
protect the fuze setter when not in use.

BRACKET FUZE SETTER, M1916A2—
This is the M1916 fuze setter as modified
for use with drill cartridges with the 75
mm howitzer carriages, M2A1, M3 and
M3AL. It differs from the M1916 in the
range scale, which is graduated from 0 to
5,600 yards, and in the mount. The
M1916A2 is mounted on the anchor,
Bi41845. The latter is placed on the
ground instead of on the caisson.

295
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BRACKET FUZE SETTERS MI1916, MI916A2
HAND FUZE SETTER MI912ZA4
fuze sETTErs M15, M17, M22, M23

{Continued)

HAND FUZE SETTER, M1912 SERIES

HAND FUZE SETTER, M1912A4  ‘This
is u typical hand fuze setter, one which
has no mount. During operation, 1 s
bheld in the hand. There is no crank, and
hoth seales are turned by meaus of knolss,
This instroment is slandard for use with
the shrapuel, M370 and the 21sccond
combination fuze, MIU07, ammuntiion
for the 75 mm pack howitzers, N1 and
MIAL The range seale is graduted from
0 1o 5,600 yardx,

FUZE SETTER, M13
hand fuze setter bas a Lypieal corrector

Basieally this

seale and combined Hme wnd range ring,
The time ring s graduated in tenths of

seconds from 0 Lo 25 seconds, The range

seale is graduated in hundreds of yards
for the 1LE. shell, MIiN, Mo,

charge 3, for 75 nun howitzer matéricel,

fuze,

FUZE SETTER, M17 This is the same
as the M15 fuze seller but has the range

296 !“-!uggtym.ygbggﬁ OFFICE CHIEF mw OF ORDNANCE beuimmme R

scale gradunted for use with the HUE.
shell, M, fuze, MO, charge 50 for the

105 mm howitzer, M2, matériel,

FUZE SETTER, M22 T'lns

1s staudard for

Taze setter
shells in-
Tune Fuze,
MO or MO T s a simply construeted

use with all

corporating the 25-sceond
hut aceorate instrament, eluninating the

worm gear construction. [s principal
partx are in three coneentrie rings. The
owler ving bus o conventional corrector
seade which ix set wganinst an index on the
intermediate ring. The

turned ounly

seale may  be

wlien the eorrector knob s
foosened. When the scale 15 al the desired
setting, the knob s bghtened. The inter-
mediate ring has a Ume seale graduated
at O l-sceond intervals from O 1o 29 wd
nuinbered at Fseeond intervals, TU s set
by loosening the time kuob and turning
the handle conneeted 1o the inner ring
until the mdex on the nner ring s

FULE SETTER, M22

opposite the desired setting. Attached to
the inner portion of the fuze setter is the
pawl which engages a slot in the setting
ring of the Tuze when the fuze setter is
forced down over the nose of the fuze. On
the hase of the fuze setter is another pawl
which engages a depression in the body of
the fuze to stop all motion when the fuze
setting 1s complete.

FUZE SETTER, M23—This is standard
for setting the 73-second Time Fuze,
M67, as used i various high-explosive
shells for 4.5 inch guns, 1

mm guns and
howitzers, 8 inch howitzers, and 240 1
howitzers, Tt ix similar to the M22 fuze
selter but the range scale covers 75 seconds
at G.2-second intervals. It is numbered
al L-second intervals,

Rereresces—TM9-1590; "M 9-2005,
v.5: Matériel Data Sheet on Fuge Setter,
T37E2 (M23),

s 1 AUCNIST 1944
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GRAPHICAL FIRING TABLE

GRAPHICAL FIRING TABLE, M4

lll.(,d.yl. uuug LdUlU lb a dbvlhc U‘)’
A means of which corrected firing data
for a particular weapon and chazge of
aummunition can be determined quickly
without lengthy calculations. Tt can be
used In numerous ways to obtain required
information. One of its advantages is that
wwhen corrections are ascertained, further
corrections due to changes in meteoro-
logical message or other conditions and
]'\Q with little

€ WIilil 1illae

determined

Gelerminea

Fexotaore can
X &ALCICrs can

difficulty. Once a correction has been

obtained and set in on the graphical firing

2 2 hla
LaioIc,

easily as can uncorrected data from an
ordmary hrlng table. lwo typeq of 8t aph-
1(,(1.1 uuug tables have been (LUU}JLLU for
use. The 12-inch tables are standard, and
the 18-inch tables are substitute standard.

12-INCH GRAPHICAL FIRING TABLES
——Tach of these tables is constructed for
wuse with a particular weapon and consists
of from one to three rules and two indica-

L o~me all of which ara cninnliad in o »
C<FTS, dun O Wiiiln aré nuj;luxuu in & canv a..:

carrying case, M57, which is treated to
be Water and fungus proof 'Ihe rule is
LJ,/Q inches lOi‘Jg, 2 inches v‘w’luc, and /4
jnich thick and contains on each side a
range scale (plotted logarithmically, as
are the other scales) and a scale giving
t+he deflection shift in mils necessary to
m ove the center of the sheal 100 yards at
e ach range. There is also a mark for con-
<werting range readings from yards to
meters On each side of the rule are two

additional sets of scales, each set contain-

data for a nowder ﬂ"l'\T(T‘Q
Qata 10 & powach caaltype

raad ag

ha
réaq as

(8153

..... rantad dala can

COrrecdcac dava <Caii

different

QiIerent

o
1"6

and specific ammunition. If the rule is
Aesigned to determine firing data for low

tha cealeg are plavratinn 40
uli SCars are &ivauion, C

NP PR LPTPN
A i iC 1Ie,

(change in elevation for 100 yards
chanpe in range), “f’-fork (ohange in
elevdl 1011 l(‘.'(.cbbd/l.y LU move LIlC Ceii Ll:rj.

and
, ana

1w o

of flight. For high
angle fire, the remaining scales include:
et e wt A T o] 10 e O F
elevatlioil, Arit, time of nignt anda 1vhir o
(change in gquadrant elevation for a 10-
mil change in site). The transparent indi-

Al o nt Fasie S
O1 impact 10ur pro

fuze setting or lee

cator, which slides over the rule slightly
above the surface of the rule, is 214
inches wide and each of its two faces is
(.04 inch thick. At the center of each
face is a hair line to serve as an index.

Each face is slightly frosted to permit its
being marked with pencil. Furnished with
aaprh tahla 11}A inchegs hv 9

Callit tawnd Z HCACS &

inches made of a trausparent ])]aqtlc
material. Printed on ihis card are jump

axriatian

A
aevialion

i a ecard
18 4 card

(,Ullc\,l,ll}llb, alld Bhll‘b
tables for use in the conduct of observed
fire.

18-INCH GRAP ING TABLES
—The 181y al firing tables are
Mannpheim s. Each table
consists 01 a stock, a ballistic shde, a
mathamatical ar trancit clida and an
mathematical or transit slide, and an

indicator. The stock is uniformly marked

for the ]0110 range or the short range
aldg

Mo chide cartaing

Xs L(l-lJlL AL ILU S1IUC CULI LAl
the individual data for a particular gun
with various Chdrges The indicator i is a
L[&Ilbpﬂ[Llll \'\/lIl(l()W \V]‘li(l] llld.y ]l_le hil(l
along the rule without disturbing the
relative position of stock and slide. It has
a vertical line which serves as an index.
Carrying Case, M23, holds a stock and
three slides.

On the front of the stock ]'ust above
the slide is a range scale,

rithmically. The long range ml)lea contain
ranges from 10,000 yards to 26,000 yards

and the short range tahles are sraduated
and tne snport range 1anies are graauated

from 1,000 yards to 15,000 yards.
Along the upper edge of the stock is a

deflcation sla

ala +h . v
scaie b““ls thne aeilection s

JhafE
S{ilit I

&

el ‘ .‘«’Lj T

100 yards at each range. Betwee thls
scale and the range scale is a scale giving

it far nanh he
eacn range 0y

100-yard qhedf must be opened to form a
200-yard sheaf It also indicates the
mueme‘(‘lt to d,uu to the blu‘: in time fire
to secure the correct height of burst.

On the front of the stock below the
slide are two more scales. On one of the

be read the “K” or range

caigs Inay reac a1l

correction for each 1,000 yards. The
second scale is used with a special mathe-

matieal or trangit slide in making arith-
iaiavivalr vi viauiisiy Oll“\/ 1K 1lel\lllb LELURL

metical and trigonometrical calculations.

The back of the stock contains a
deviation table, or a shift iable, a wind
component. table, and a weather effects
table. Short range tables contain a shift
table, while long range tables have a
deviation table. The wind component

v hinh
WwWnllini a

Sr\alpc mav

tables are identical on each short range
rule and vary on each long range table.

The wegther effects tahbles differ in each
afle weatlner ehiects wables qilier iy each

short range rule and the weather effects
table of each long range rule is identical
to that of lhb & puudmg short r
rule.

Some older models of graphical firing
tables contained only a shift table, a
deviation table, and a chart to be filled
in by the user of the table. This chart was
designed to show at a glance the most
suitable charge to use for a given range
and various pertinent data foreach charge.

Each ballistic slide has scales for four
scales - on each

ﬂ/llsb

charges. There are two

side of the slide. To eliminate all chance

of confusion and to insure that the scale
gvnr]

nXea

t

acninst the

nlanad
agaiisy une

vicod
piaceda

range scale, the slide is marked so that
the scale not being used on each side of

+1. % o Dy [REPVR ) A _mvran_ai A an
L€ siiae lB LUIUCU €11a-0Ver-cixa. vviiel
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GRAPHICAL FIRING TABLES (Continued)

is desired to use the second scale, the
slide is removed from the stock and
replaced in an inverted position.

18-INCH GRAPHICAL FIRING TABLES—

SUBSTITUTE STANDARD

The scale for each charge contains four g:i‘:,';h'm'
lines as follows: elevations in mils; the Table Weapon Range
change in elevation to the nearest mil;
for a 100-yard change in range; drift; M4 .. ... ...105 mm Howitzer, M2to M2AZ ... ... ... ... . Short range
and time of flight or fuze setfting(.1 For M5...... ... ..105 mm Howitzer, M1917, M1918, and modifications ................. Short range
ammunition which Is not time fuzed this
line of the scale gives time of flight in M6 .. .. ... . 455 mmGun, GPF. ... Short range
seconds. For time-fuzed ammunition, the MT. ... ... 155 mm Gun, MT .. ... Short range
fuz? setting i.n seconds lS shown mSte,a'd' M8 ... .. .. 8inch Howitzer, M1 ... .. ... .. ... .. ... ... Short range
This figure differs only slightly from time
of flight. M. ... ... 240 mm Howitzer, M1 ... ... ... Short range
A mathematical slide is provided with  M10 .. ... .75 mm howitzers (pack and field). .. ............ ... Short range
each short range table. This has no con- .
nection with the ballistic functions of the M12 ... ... 155 mmHowitzer, MT. ... .. . Short range
table, but is used with the second scale M13........ 45 inch Gun, M1 ... .. Short range
on .the lower part of t,he,StOCk, in solving  M15.. ... 155 mm Gun, GPF. .. Long range
various problems. A similar slide, gradu-
atedindeg‘reesandminutesinsteadOfin M16 ... ... 155 mm Gun, Mo Long range
mlls’l'aridf designated Slide, M1, is also  M17..........8 inch Howitzer (Schneider).. . . ... ... iiiii i, Long range
supplied for use with the 18-inch graphi- .
cal firing table. Tt is often referred to as M19 .. .. 240 mm Howitzer, MT. .. ... . Long range
a transit slide. M20 ... ... . 45inch Gun, MT. . . .. Long range
RererExcEs—FM 6-40; TM 9-526. M22 .. .. ... ..8inch Gun, MT . .. Long range
12-INCH GRAPHICAL FIRING TABLES—STANDARD
Maximum
Graphical Number of Range
Firing Table Rules Weapon Shell Charge in yards
M23............2.... .. .....105 mm Howitzer. . .................. MT. tand3........................ 5500
Highangle.....................13,000
4and5........ .. .. .. A 8,500
} 6éand7........................ 14000
M24.. .. .. ......3........... 75 mmHowitzer. .. .................. M48 .. ... 1and2........................ 5500
3and 4. .......................12,000
MMAT. Tand®. ... oo i iii.i...... 5,500
Sand 4. .. .. 12,000
MA8. . Highangle. ... .................12,000
MATAT. ... ... ... High angle.....................12,000
M25 .. . (data not available) .. .76 mmgun.......... ... ... ..., (data not available)
M26 .. ..(data not available) .. .90 mmgun.. ... ... (data not available)
M27.. . ....... 1. . ... ... A5inchgun....... ... o M65... ... Normal and super........ .. ......17,500
Super and high angle . .. .. .. .. ....25,000
M28 .. ..........2............155 mmhowitzer...... ... ... ... ... .. MI1QT ... . Tand3. ... ... ............. 1,000
High angle.. ... ..............20,000
M10T7.... .. .. . 4and5........................11,000
6and7... . 18,000
M29 .. . (data not available) .. .. 3inchgun. ... .. ... ... ... (data not available)
M30 ... (data not available) .. .. 7S mmtank gun. .. .................. (data not available)
M31.. ... ...t A5 mmGun, MT L MI101....... Normal and super.. ... .... .. .....18,000
Super and high angle.. .. .. .. .....28,000
M32............2. . ..........240 mm Howitzer, M1 ... ..... ... ... MI14. .. 1and 2 ....18,000
3 and 4 127,000
M114... . . . High angle. . ........ ..25,500
reverse side blank
M33............2.......... 8inch Howitzer...................... MI06.... ... .. tand3........ccii ... 9000
High angle.....................20,000
M106............ J 4and5........................13,000
6and7........................20,000
M34 . (data not available).. . 120 mmgun...... ... ... ........... MT3... . (data not available)

M35 ..
M36.. .

. .(data not available). . .

(data not available) .. .

P A Ll ke

8inchgun.... ... (data not available)

240 mm Howitzer, M1918. ... .... ... (data not available)



PLOTTING BOARD M35—STANDARD

his instrument, formerly known as the Flash Ranging Plotting
Board M5, is used for locating hostile batteries by plotting
thie azimuth of the flashes or smoke from enemy guns as reported
rom two or more observation posts. The center of impact of
friendly fire may also be determined.

The board consists essentially of a rotating circular table
Imounted on a circular base supported by four braced legs. A
£11d is engraved on one side of a disk fastened to the table. The
d.isk can be reversed and special grids or maps drawn on the
clear side, Around the edge of the table is an azimuth scale
graduated at 10-mil intervals. A drafting machine is fastened
to the edge of the base by means of a bracket. Attached to the
Top of the bracket is a vernier graduated at 14-mil intervals to
P rovide for the reading and setting of the azimuth to the nearest
L% mil. Also contained within the bracket is a braking mechanism
wwhich keeps the table from rotating while the plotting is being
done.

A straightedge, with graduations corresponding to the mark-
ings of the grid, is attached to the drafting machine. For orienta-
tion, the straightedge is made to coincide with the north-south
£11d line. When the grid has been properly oriented, the locations
of the observation stations are plotted in the proper positions.
"I he straightedge may be moved across the board only parallel
to its original position. When the azimuth of a flash is reported

PLOTTING BOARD M5

from an observation station, the board is rotated until that
azimuth is indicated by the scale and vernier. With the board
set in that position, the straightedge is moved to touch the
station location, and a line is drawn along the straightedge
from the station. The location of the flash or burst is represented
by the intersection point of the lines from all the observation
posts.

RereErENCES—TM 9-1569, TM 9-2683.

SOUND RANGING PLOTTING BOARD MI1—STANDARD

This board is used for locating the approximate position of
enemy fire by plotting certain data derived from the dif-
ferences in the time when the sound of gunfire reaches each of
several microphone stations situated at uniform distances along
either a straight line or an arc. By plotting dala relating to the
sounds of bursts, this instrument can also be used for adjust-
rnents of fire of gun and howitzer batteries.

The functioning of this instrument is based on the fact that,
if the time 1s known when a sound is heard at three known
locations, a circle can be drawn with its center at the point of
oxigin of the sound. Since constructing this circle is impractical,
the principle of the hyperbola is used instead. These curves
represent all points located so that the difference of the distance
from two stations is constant. The point of intersection of all
h yperbolae marks the approximate location of the point of
origin of the sound.

For further simplification hyperbolae are not actually drawn.
I nstead, two straight lines, called asymptotes, are associated
with the hyperbolae. They intersect at the midpoint of the
straight line joining the two foci and become tangent to the
h yperbolae at infinity. By means of an asymptote correction
clhart, values secured from the use of asymptotes are expressed
ira terms of the corresponding hyperbolae.

This instrument consists basically of a frame supported on
four legs. Two carriages are provided, one for straight-base
stations, and the other for curved-base stations. When the
board is in use, a grid is drawn on the plotting surface or on a

iece of vellum. A straight or curved-base platen, with holes
representing -the location of the midpoints of each pair of
yxaicrophone stations, is affixed to the rear of the frame.

In order to set the plunger in the locating mechanism in the
tholes representing the midpoints of the successive stations,
the straight-base carriage is moved across the frame on rollers
and the curved-base carriage is rotated about a spindle mounted
irz the frame.

Astraightedge, graduated from 1,000 to 20,000 yards at 50-yard
jratervals to a scale of 1:200,000, is known as the asymptote
range arm. It is pivoted at the rear of the frame and rides in an
axc-shaped rail which has four time-difference scales graduated

o LINCLASSIFIED

SOUND RANGING PLOTTING BOARD M1 WITH STRAIGHT BASE



in hundredths of a second and one graduated in degrees attached
to it. With the locating mechanism properly set, the asymptote
for each pair of microphone stations is drawn with the index of

the a.symptote range arm set at the difference between the
time of hearmg of the sound at the two statlons, along the
The difference is given as plus

when the time is greater for the second of two mlcrophone

Frn?t-\r I’lmn-rl Rnrnnnn enn]n

stations. Otherwise it is minus.

-
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rector M1.

RerereENncEs —TM 9-1569;

his instrument is used with the Sound
8 Ranging Plotting Board M1, to deter-
mine the changes in time differences due
to the direction and velocity of the wind.
It gives the time-difference corrections
in both value and sign, with plus and
minus having the same sngmﬁcance as on
the Sound Ranging Plotting Board.

The components of the instrument con-
sist of a circular rotating correction disk
surrounded by an inner and an outer
azimuth scale. Pivoted at the center of
the disk is the wind arm which is scaled
according to wind velocity, with a dif-
ferent scaie for each sub-base length.

The correction disk is marked with

time corrections graduated to .005 second,
every .010 second graduatlon being num-

harad Tha nranore en’rh is indicated in

bered. The proper sign is indicated in
PLOTTING BOARD MI0—STANDARD
™ o ymrin . s a .
Plottmg Board M1U 1s used with heavy pivoted at the center to a Hat base of
B infantry weapons in determining water- repellent material. The base is of
quickly the azimuth and range from gun essentlally the same size and shape as the
to target when the azimuths and ranges disk, except that hall of it is squared
from observer to target and from chserver off to furnish a a’mn for the left hand. In

1 v arget and from observer gr

to gun are known.

The board consists of a translucent
wlaakia Aiale tobht imabag inm diamator
Piasuic ulsn clsu u HOCNes il Giamcoer
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PLOTTING BOARD MI10
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addition, there are short extensions on
the movable disks, pro]ectmg over the

eireular edee of the hase. to aid in nivot
CirCuaar oG O wil Bast, 1o aw i pivoc-

ing the movable disk. The disk is prepared
so that it cansreceive pencil marks. The
periphery of the disk is graduated in a
clockwise direction at 10-mil intervals
from zero to 6,400. On the left half of the
disk are additional scales, one reading
counterclockwise from zero to 3,200,
marked in red, and the other clockwise
with O at the 3,200 graduation and 3,200
at the 6,400 graduation, marked in black.
The first additional scale is for use with
machine guns, and the second with in-
fantrv artillery.

Along one diameter of the base is a red
index line with an arrow at one end close

ta the adeoe. Revand the arrow ig s vernian

VO LIIC CGEL, SCYONG LIS alTOW 1S & VOrnier

scale covering 10 mils of azimuth at
1-mil intervals, permlttmg closer readmg
of azimuths than b oYy L}u., main azimuth

scale alone. The index line is marked off
into one-fiftth of an inch graduations,

The intersection of the asymptotes indicates the plotted
position of the sound source. When asymptote, wind, and tem-
perature corrections are applied to this plot, the correct location
of the battery or burst can be ascertained.

AUXILIARY INSTRUMENTS —Sound Ranging Wind Cor-

m‘ ~ ¥

A 9-2005, vol. 5;

TM 9-2684.

ORRECTOR IWiI—STANDARD

each quadrant The inner azimuth scale
15 ubLU I()I' IIlH.I‘Klng Lﬂ.e a;zlniubﬂb Ol LLI.C
microphone stations as directed from the
second station to the first, by means of
sub-base markers. The outer scale indi-
cates the wind azimuth, with the wind
arm used as a marker. An index on the
correction disk 1s placed opposite the
index of the proper sub-base marker.

With the wind arm marking the wind
azimuth, the sub-base markers indicating
the azimuths of the sub-base, and the
correction disk index pointing to the index
of the sub-base marker, the wind cor-
rection for that sub-base will be found
opposite the wind velocity on the wind
arm.

REerErENCES—TM  9-1569;
05, vol. 5: TM 0-2684

UUg, VYOI 85 1M 0T,
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cach representing a distance of 100 yards.
Parallel to this line is a supplementary
double value scale for use in sntuatlpnq
Involving longer ranges. The zero point,

at thn canter r\f f]'\n hnnvr‘ renresents tha
€presents tng

Ob'iel‘Vﬂ.thIl point.

For convenience in using this plotting
board for finding vertical angles of site,
plus and minus signs are placed on the
right and lcft sides respectively of the
ZETO u.‘uc Ul. Lne ﬁlOV&uw Uisk.

Perpendicular to the index line are
other graduations, half as far apart, repre-
senting 50-yard intervals. These gradua-
tions are joined by perpendicular and
parallel lines to form a grid. :

The operator plots in turn the position
of gun and fnranf with respect to the
obscrvmg statlon, by rotatmg the disk
until the proper azimuth is opposite the

index and then markine the range
MGCX and inen marxing i ran

the observing station along the index line.
The disk is rotated until the two plotted
points are parallel to the index line. Then
the azimuth from gun to target can be
read opp031te the mdex, and the range
llUul ngII to Ldrgﬁb can UC Uekellllllleu Dy
counting the number of squares between
the two points.

from
IrCH
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l the side of a barbette carriage, are used
in direct fire for almmg the gun, laymg it
111 uZiTﬂuLu, d«ll(.l mm{lng latel‘al a(l] ust'
aments of fire. The telescopes are similar,
Iout vary in size and power. Each telescope
Ihas crosswires or a clover-leaf design for
r‘Pnfm‘lnﬂ the target. A nrnfpohvp cover is

prov1ded for the ob]ectlve end.

The mounts are in the form of a cradle
supporied on a bracket which is attached
‘+.0 a trunnion bearing of the carria, ge. The
xmounts support the telescopes so that

Tt hey can be moved vertically in order to
Tzeen the tarcet sichted. The h:xlpcnnpoc

2500 viil LASECL Sigalld. 24¢ LGCsCO
r

TELESCOPE, M3t

Status of
Telescope Mount Barbette Carriages Carriages
M31 M35 6" Barbette Carriage, M1 Standard
M31 M35 8" Barbette Cari M1 Standard
M1912, 37 M1912M1, 37 12" Barbette Carriage, M1917 Standard
M31 M35 16" Barbette Carriage, M4 Standard
M1912, 3”7 M1918 16" Barbette Carriages Limited Standard

MAdNAM LidOdmh dd Y

M1919, M1919M1, M2, M3

move horizontally as the weapons are
traversed. The mounts also contain the
mechanisms for limited horizontal motion

in both directions in order that deflections
may be set in. The deﬂectlon scales, scaled

meter in hun
m i aun-

dredths of a degree, are located on the

mounts,
All these moun

Illumination of the crosswires, microm-
eter and index is provided from the main

nawer gourea on the maonnt
PU YUl SUULILUU UL LU LUV ilLILe

hax_rp npnn cights
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TeLescopes M1912, M31
TELESCOPE MOUNTS MI1912M1, M1918, M35

(Continued)

OPTICAL CHARACTERISTICS

Telescope, Telescope,
M1912 31
Power............... 15 8
Field of view...... . .. 3° 20’ 8° 45’

Diameter of exit pupil ..3"” 276"

TELESCOPE, M1912, is approximately
25.75" long; it has a clover leaf pattern
on the reticle.

TELESCOPE, M321, is about 16” long and
the reticle pattern consists of a horizontal
and a vertical crosswire. The telescope is
provided with amber and neutral filters.

TELESCOPE MOUNTS, M1912M1, M1918
—These mounts follow the general pattern
of mounts for direct-sighting seacoast tele-
scopes, differing from each other only in
minor details. The M1912M1 allows a
total deflection of 12°, with the normal
setting marked by the 6° graduation. The
M1918 permits 20° deflection, with the
10° setting representing the normal.

TELESCOPE MOUNT, M35—This re-
sembles the earlier mounts and is designed
to replace the corresponding elements of
Mounts, M1912M1 and M1918. A total
deflection movement of 20° is possible,
with 10° as the normal setting.

REergrENCE—TM 9-2005, v. 5.

|

-—— -

UNCLASSIFIED

TELESCOPE MOUNT, M1912M1
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ELEVATION QUADRANT MI—STANDARD
QUADRANT ADAPTERS M8, M10—STANDARD

he Elevation Quadrant, M1, is used
for laying various weapons in ecleva-
tion. It is slandard on-carriage equip-
Tuent for 8" railway mounts and certamn
arbette carriages. With the Quadrant
Adapter, M8, it is used on the 155 mm
Gun Carriage, M1. Its only application
©Outside the realm of seacoast artillery is
©on the 240 mm Howitzer Carriage, M1,
and the 8 Gun Carriage, M2.

The elevation quadrant is a metal
Casting containing an elevating mechan-
ism, a cross-leveling mechanism, and a
1ighting system. Tt is pivoted to a mount-
11g bracket by which it is attached to the
right gun trunnion.

Elevations are indicated on an eleva-
tion scale which is graduated in 100-mil
tnicrements from a depression angle of 200
mils to an elevation of 1,200 mils. The
elevation micrometer is graduated in 1-
111l increments. A longitudinal level indi-
cates when the actual elevation of the gun
is the same as that shown on scale and
IMicrometer.

The cross-leveling mechanism is actu-
a.ted by means of a cross-leveling knob.
"X he centering of a cross-level bubble in-
icates a level position.

The levels, scales, and indexes on the
quadrant may be lighted electrically by
1amps which are controlled by a toggle
switch on the right underside of the
quadrant body. Electric power is drawn
from the main power source on the gun
mmount,

The Elevation Quadrant, M1, is stand-
zaxd on-carriage equipment for the follow- P
irig railway and seacoast matériel: O

8" Gun Railway Mount, M1A1 (S.)

155 mm Gun Carriage, M1 (with Quadrant

A dapter, M&) (S.)
8” Gun Railway Mount, M1 (L.S))
8" Barbette Carriage, M1 (L.S.)
8" Barbette Carriages, M1918, M1918M1 (L.S.)
16" Barhette Carriages, M1919, M1919M1 (L.S.)

16" Barbette Carriage, M2 (L.S.)

ELEVATION QUADRANT, M1

16" Barbette Carriage, M3 (L.S.)

QUADRANT ADAPTER, M8—Thisis a O
device which is used to enable the Eleva-
+ion Quadrant, M1, to be mounted on the

1 55 mm Gun Carriage, M1, when used as
z1 Seacoast weapon.

QUADRANT ADAPTER, M10—This is
a  bracket which serves as a support for
Folevation Quadrant, M1, when used on
the 210 mm Howitzer Carriage, M1, or
tlre 8" Gun Carriage, M2.

REFERENCES—TM9-1557; TM9-2674;
M 9-2005, v. 5. QUADRANT ADAPTER, M8

UNCLASSIFIED
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P.\NORAMIC TELESCOPE M8—STANDARD
Ti1EScOPE MOUNTS M20, M43 —STANDARD

PANORAMIC TELESCOPE, M8, ON
TELESCOPE MOUNT, M20

TELESCOPE MOUNT, M43

P¢ noramic Telescope

Tlescope Mount

M3 M20

M M20

M1 M43

M M6A1 (Substitute Standard)

UNCLASSIFIED

he Panoramic Telescope, M8, standard

for use with certain sehcoast guns, is
generally similar to the panoramic tele-
scopes used with field artillery. Its main
differences are that it has greater power,
is much larger, and its scales are gradu-
ated in degrees rather than mils.

Instead of the dove-reflecting prisms
usually used in panoramic telescopes, there
are a 90° rotating-head prism and two
erecting prisms in the lower horizontal leg
of the telescope. This telescope contains
an amber and a neutral filter. There are
also a diopter mechanism and scale for
adjusting the eyepiece. The reticle pat-
tern consists of a horizontal and a vertical
crossline intersecting at right angles at the
center of the reticle.

The eclevation indicators consist of a
scale and a micrometcr, both actuated by
the elevation knob. The only marking on
the scale and micrometer is an index which
matches with another index on the head

_to indicate normal elevation. Stop rings

in the elevating-worm knob limit the range
of elevation and depression.

The azimuth scale is graduated from
0° to 360° in 10° intervals. Another dis-
tinguishing point of this instrument is the
fact that there are two large micrometer
knobs, each covering 10° of azimuth, grad-
uated at intervals of .05° and numbered
at intervals of .5°. The micrometer on the
left side of the scale 1s used for case Il
pointing and that on the right side is used
for case 1I pointing. The former is num-
bered from 0 to 9 with 0 as normal, and
the latter from 5 to 14 with 10 as normal.
A correction scale is etched on the worm
shoe opposite the left micrometer. It is
graduated at .05° intervals and allows as
much as 1° correction on each side of
normal.

When used on the 155 mm gun car-
riage, the telescope is slightly modified
to permit the setting of the azimuth in-
dex at 0 when the telescope is mounted
with the eyepiece at an angle of 45° with
the axis of the bore. The M8 telescopes
already in service are being modified in
the field.

TELESCOPE MOUNT,M20—Thismount
is secured to the left trunnion of the gun
and the left side of the top carriage. It
contains leveling, cross-leveling, and azi-
muth-compensating mechanisms.

TELESCOPE MOUNT, M43—This is a
modification of the Telescope Mount,
M18A1, which mounts the Panoramic
Telescope, M12, on the 155 mm Gun Car-
riage, M1, for field artillery use. When
the 155 mm gun is used as a coast defense
weapon, the Mount, M18A1l, is given a
new socket to accommodate the Pano-
ramic Telescope, MS.

ILLUMINATION—Electric power to il-
luminate the scales, levels, and reticle of
the telescope and mount is drawn from
the main power source on the fixed gun
mount and controlled by a switch on the
upper part of the support. Self-contained
instrument lights are under development
for use on the 155 mm gun carriage.

RerERENCES—TM 9-1582; TM9-1674;
TM 9-2005, v. 5; TM 9-2684.

OPTICAL CHARACTERISTICS
OF PANORAMIC TELESCOPE, M8

Power.. ... 6
Fieldof view................. ... . ... 6°40'
Diameter of exit pupil. . ........... . ... 0.20"
Effective focal length of objective. ... . .... 7.58"

Effective focal length of eyepiece. . ... .. .1.263"

Status of Additional Sighting
Gun Carriage Carriage Equipment
8" Gun Railway Mount, MTA1 Standard Elevation Quadrant, M1
8" Gun Railway Mount, M1 Limited Standard Elevation Quadrant, M1
155 mm Gun Carriage, M1 Standard Elevation Quadrant, M1

155 mm Gun Carriage, M3

Substitute Standard

Quadrant Adapter, M8
Quadrant Sight, M1918A1

3002 o @i 10 L LT QOFFICE CHIEF 8 OF ORDNANCE Subsissmisim g 15 JARITARY 1944



LOTTING BOARDS Mii¥12, MiiY18, iVis, M4—STANDARD

sentation of the field of fire. On it
1y be plotted the present and predicted
urse of a moving target.
The board is generally sector shaped.
e center of the circle, known as the
‘ecting point, represents the location of
e directing gun. The gun arm, scaled to
licate distances from the directing
int, pivots about the directing point.

A metal plate, known as the station
ite, has its center at the dirceting point.
t this plate, properly located as to dis-
1ce and dircetion from the directing
int, are placed sleeves representing the
rious stations. Pivoted on two of these
eves are the two station arms which
» scaled with ranges from the respective
stions. At the end of each station arm
sivoted a coupler equal in length to the
tled distance of that station from the
ecting point. Each coupler is attached
an index box which rides in a groove
mg the arc-shaped edge of the board to
licate on the azimuth circle the azi-
ith of the target from the observation
tion. The use of the couplers and index
xes enables the azimuth cirele, with its
iter at the directing point, to be utilized
show the correct azimuths from other
1ters.

With the correct azimuths indicated
the index boxes, the location of the
get can be located at the intersection
it of the two scaled edges of the sta-
n arms. The range and azimuth from
: gun are determined by setting the gun
ns so that it passes through the point.
By plotting the position of the target
regular intervals its course can he
pped out, and its regular rate of travel
sertained. Then, by means of the pre-
tion scale and the set forward rule, the
1ige and azimuth of the target at the
1e when the projectile will strike are
-erminec.

Plotting bhoards are used with all types
fixed coast artillery cannon. The four
ndard models are all operated in the
ne manner, but differ in certain details.
ch board of the M3 and M4 classes is
igned for a particular battery and
ies in certain details.

\ plotting board is a small-scale repre-

'LOTTING BOARD, M1915—This
wrd represents a 110° are, but 360° of
muth can be covered due to the fact
it there are four sets of azimuth scales
ng the azimuth circle, cach represent-
“a different quadrant. Gun and station
ns are gradualed to 20,500 yards.

'LOTTING BOARD, M1918—This is
M1915 as adapted for use with newer,
ger-range cannons. It can represent a

e of 30000 yardy NCL ASSIFIED

PLOTTING BOARD, M3-—This board
provides for continuous plotting through
a field of from 200° to 260°. There is a
plotting radius of 5814 inches, with scales
of 400, 500 or 600 yards to the inch. The
arms are graduated from 2,000 to 35,000
yards.

The M3 is equipped with optical as
well as mechanical station arms. An opti-
cal station arm is used to represent any
station at a great distance from the direct-
ing point. It is used to avoid the use of
very long and unwieldy couplers. An
azimuth mdicator takes the place of the
index box. It is installed at the junction
of the base line and the azimuth circle on
the station side of the directing point.
The indicator is connected mechanically
with a mirror. When the dials of the indi-
cator are set at the desired azimuth, the
mirror is positioned accordingly.

The Elbow Telescope, M10, is placed
near the end of the optical station arm.

PLOTTING BOARD, M1915

The station arm is correctly positioned
when a vertical black line in the telescope
reticle appears in the mirror to be super-
imposed upon the reflected image of a
broad white line on a strip in front of the
objective lens.

When a station is located in front of
the directing point, a special optical arm
and a special elbow telescope, the M10A1,
are used.

PLOTTING BOARD, M4—This is like
the M3 except in size. It is designed for
longer ranges, having a plotting radius of
6714 inches scaled at 800 yards per inch
and arms graduated from 4,000 to 54,000
yards.

Auxiliary Equipment
Prediction Scale, M1;
Set Forward Rule, Type B.

REerFErENCES—FM 4-15; TM 9-1570;
TM 9-2005, v. 5; T'M 9-2681.

PLOTTING BOARD, M3
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PLOTTING AND RELOCATING BOARDS—CLOKE M1923, ano M1—

STANDARD

Aplotting and relocating hoard is a
plotting board modified for use with
mobile coast artillery. On the board, the
target is represented as a fixed point and
the positions of observation stations and
guns in relation to the target change after
each observation, The board can be used in
either one- or two-station position finding.

These boards have two arms, known as
the plotting arm and the relocating arm.
They are pivoted around the point which
represents the target. By the insertion of
interchangeable scales in these arms, the
board may accommodate long or short
ranges. Since both arms rotate around the
same center, no couplers or index hoxes
are needed, At the outer end of each arm
is a vernier for accurate setting of the azi-
muth. Along the azimuth circle is a slot
into which may be fitted the azimuth scale.

The base line is represented by the
platen, a movable metal plate pivoted to
a slide which fits over the plotting arm.
Push buttons at cach end of the platen
are used to indicate each station every
time the observation is made.

Moving along the platen is the gun slide
which is used to locate the directing point
and the relative positions of the guns. The
directing point Is represented by the gun
push button.

CLOKE PLOTTING AND RELOCAT-
ING BOARD, M1923—This board is
standard for use with 12” railway mortar

[RESYAY!

AOQITITN

CLOKE PLOTTING AND RELOCATING BOARD, M1923

batteries and with all other railway ma-
téricl and mobile coast artillery gun bat-
teries except 8” (45 calibers), 12” and 14",
It is scaled for ranges of 300, 600, 750, 900
and 1,200 yards to the inch. It can
represent a range of 47,000 yards on the
plotting arm and 51,400 yards on the re-
locating arm. The azimuth scales are
marked in mils or degrees.

PLOTTING AND RELOCATING
BOARD, M1—This board is standard for
use with 8” (45 calibers), 12" and 14" rail-
way guns. It is scaled for 200, 400, 800
and 1,000 yards to the inch. It may
represent a maximum range of 64,000
yards. The azimuth scale is marked in

PLOTTING AND RELOCATING BOARD,

!

degrees only. It is like an endless chain .
representing a total of 360°, and may be
moved until the most suitable range of
degrees is visible.

The M1 also possesses a base line stop .
This keeps the base line in orientatiory
while the plotting and relocating arms are
being set.

Avuxiliary Equipment

Prediction Scale, M1;
Set Forward Rule, Type B.

RerErENCES—FM 4-15; TM 9-1570 -
T™ 9-2005, v. 5.




SET FORWARD RULE, TYPE B—STANDARD
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he set forward rule is used in conjunc-

tion with a prediction scale and a
plotting board to indicate rapidly the dis-
tance traveled by a moving target during
the time required for firing the gun plus
the time of flight of the projectile.

The rule is constructed like a slide rule.
The stationary scale on the left side of
the rule is gaged for from 50 to 700 yards
per minute travel by the target. The slid-

SET FORWARD RULE, TYPE B

ing central scale is gaged for a projectile
flight time of from 20 to 75 seconds. The
right-hand stationary scale indicates the
vards traveled during the time of flight
plus 1 minute. All scales are gaged
logarithmically. :

This scale can be used only when the
“dead time” equals one minute. A scale
may be constructed, however, for other
times of firing.

PREDICTION SCALE MI—STANDARD

The set forward rule is used in conjunc-
tion with the following instruments:

Plotting Board, M1915, M1918, M3,
MA or

Vi, QT

Plotting and Relocating Board, Cloke,

M1923 or M1

Prediction Scale, M1

REeFeRENCES—FM 4-15; TM 9-1570.

IlllIHIHIHHIIHIIHH] |ll‘l|l][|||l||l|l|lll|'||I||llIII|HI[IIlI|lIH]HHIIIIIjIIH!H'Illl!l'itlll!lﬂlilIl]lllqHllllllllll!I||Il||H|HIN[||liillnl|llI|l|l|l‘|lll||u||lnl|lln|m||1|||l
_ 400 > 8 7 6 500 4 3 2 1 O 1 2. 3_4 _§_°.-€:-_1__§-_?--1°9°._ e
PREDICTION SCALE
T e 6 8 L 9 005 v € T 1.0 % 2 € v 08 9 6 000}
hmmnhmllmluulnuhmllmh uhmhmln 1lnnh 1|l|mhmlnn!uum qu {ut nnhmluuhlm m}nuhmhmlm qulu lhmh nlmdmmmmdmm

he prediction scale, a straight piece of
metal resembling an ordinary ruler, is
used in conjunction with a set forward

PREDICTION SCALE, M1

rule, to locate on a plotting board the
point which a moving target is expected
to reach at the time when the projectile

SCALE ARMS M1906—STANDARD

will arrive at this same point.

Rererences—FM 4-15; TM 9-1570.
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SCALE ARM, M1906, FOR USE WITH LAND MAPS

for making approximations of distances. harbor charts are furnished with a scale
One scale arm center is furnished for each  of 1:80,000. Those for use with land maps
scale arm. The scale arms for use with have a scale of 1:62,500.

cale arms are for use as arms for impro-
vised plotting boards and, in conjunc-
tion with harbor charts and land maps,

UNCLASSIFIED



WIND COMPONENT INDICATOR NMI—STANDARD

[0k et
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WIND COMPONENT INDICATOR, M1

DEFLECTION BOARDS M1906, MI—STANDARD

A deflection board provides a means for
computing and adding algebraically
the corrections in azimuth due to wind,
drift, angular travel and other factors.
Thus it gives the corrected azimuth to be
used in traversing the weapon. It is com-
parable to the range correction board and
the percentage corrector which indicate
similar corrections in range.

At present there are two standard de-
flection boards, quite different in appear-
ance and method of operation. The
principles of operation, however, are the
same. Each instrument is designed with
several auxiliary charts and scales, the
movement or sctting of which affects the

main recording device which is originally
set at the uncorrected azimuth, When all
the auxiliary charts have been properly
operated, the main scale will show the
corrected azimuth,

MORTARDEFLECTIONBOARD, M1906
—This instrument is used for case I1I
pointing with any type of cannon for
which wind and drift charts are available.
It was originally designed only for use
with mortars. It applies the corrections
due to wind, drift, and adjustment to the
uncorrected azimuth of the set forward
point. 1t can indicate a total correction of
aboul 20° of azimuth.

he wind component indicator aids in

determining the adjustments necessary
in the elevation and traverse of a weapon
in order to compensate for the effects of
the wind. It is used on all seacoast bat-
teries not provided with the Deflection
Board, M1, which has its own wind
component indicator.

This instrument, which is 1314 inches
in diameter, consists of a circular plate on
which are engraved cross-section lines,
marked with reference numbers. These
Lines represent wind mileage, with the
vertical scale representing the component
of influencing the range. The center of the
circle represents a “normal and ballistie
wind.” On the vertical scale the figures on
the upper half of the circle represent tail
winds, while the lower half represents
head winds. The horizontal scale repre-
sents winds from the right and from the
left. At the base of the vertical scale is an
index used to set wind azimuth.

Surrounding the plate is an azimuth
circle, marked in mils and degrees.
Pivoted at the center of the circle is the
target arm marked with velocity of wind.
A pointer slides along the target arm and
may be set with one cnd at any point
along the arm, to represent the wind ve-
locity. The reading is made at the op-
posite end of the pointer.

Instruments used in conjunction with
Wind Component Indicator, M1:

Prediction Scale, M1

Set Forward Rule, Type B

Plotting Board, M1915, M1918, M3 or
M4

Range Correction Board, M1A1

Mortar Deflection Board, M1906

RerrrENcE—FM 4-15.

The main parts of this instrument are
a cylinder, a carriage, a slide, a fixed
pointer to indicate the uncorrected azi-
muth, and a second pointer which moves
from the position of the set pointer as each
correction is recorded. When all correc-
tions are applied, the second pointer,
known as the read pointer, will indicate
the corrected azimuth.

DEFLECTION BOARD, M1—This is a
newer instrument than the M1906 and
computes the corrections in azimuth due
to travel, wind, drift, and rotation of the
earth. These various corrcctions and any
adjustment corrections are added alge-



DEFLECTION BOARDS M1906, M1 (continveq)

braically. It can be used with either case
I X or case 1II pointing for any type of
wweapon for which the proper charts have
b een prepared. It can cover about 40° of
azimuth and can be adjusted to operate
irx either degrees or mils. When operating
in degrees, it can correct the firing data
for parallax due to displacement.

This instrument, consists chiefly of the

UNCLASSIFIED

MORTAR DEFLECTION BOARD, M1906

azimuth-indicating mechanism, wind-re-
solving mechanism (which is practically
like the wind component indicator), wind
and drift computing mechanism, and
angular travel computing mechanism.
The main azimuth scale rotates on a
pintle and, by 9 to 1 gearing, its move-
ments are imparted to auxiliary scales
which indicate tenths and hundredths of

DEFLECTION BOARD, M1

degrees. The uncorrected azimuth is set
on the auxiliary scale which forms the
base plate of the wind-resolving mecha-
nism, while the corrected azimuth is set
on the second auxiliary scale. The latter
scale forms a base plate for the displace-
ment correction,

RerereEnces—FM 4-15; 'TM 9-1570;
T™ 9-2005, v, 5.
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RANGE CORRECTION BOARD MIAT—STANDARD

he range correction board is a device

by which corrections in percentage of
range due to variations in muzzle velocity,
atmospheric density, height of the site or
the tide, ballistic wind, weight of the pro-
jectile, elasticity, and rotation of the earth
are added algebraically. As a result the
percentage of correction to be applied to
the uncorrected range is ascertained. This
instrument can be used with any seacoast
artillery.

This instrument consists of a chart bear-
ing curves for individual corrections, a
ruler that makes the algebraic additions,
and a scale which indicates the ballistic
corrections, all mounted in a metal case.
Each chart represents one particular com-
bination of gun, powder charge, and pro-
jectile. By means of the rollers, the correct
chart for the conditions at hand can be
placed in position,

Each chart contains seven sets of curves,
each set representing one of the seven fac-

diaamt ACCITIED

RANGE CORRECTION BOARD, M1A1l

tors under consideration. Inercasingly
curving lines to the right represent condi-
tions increasing the velocity of the projec-
tile, while similar lines to the left represent
conditions slowing the projectile. Hori-
zontal lines, uniform on all curves, repre-
sent the distance from the dirceting point
to the set forward point. The chart is set
with all eurves at the proper range by the
first operation of the rollers.

The correction ruler is a strip of metal
with two raised bars extending along its
whole length. The lower bar may be shd
to the left or to the right. An index is
attached to the movable bar. Fixed to the
ruler below the index is the correction
scale. It is graduated in reference num-
bers according to percentage of range with
300 as normal. Numbers denoting condi-
tions below normal are on the right side
of the scale and those denoting conditions
above normal are on the left.

Below each of the seven curves is a

knob mounted on a rectangular metal slide.
At the top of the slide is a pointer. The
slide is mounted over the correction ruler,
and by turning the knob the slide may be
clamped to either the fixed bar or the
movable bar. With the index originally set
at normal, each of the slides in turn is
clamped to the movable bar and the
pointer set at the proper curve. This causes
the movable bar with its index to move
along the percentage scale until the per~
centage of elevation for the situation
represented by the curve is shown. Whery
all seven slides have been moved in turn |
the result, as shown by the index, wil}
be the algebraic sum of percentage of
range deviation due to all seven factors

Auxiliary Instruments

Wind Component Indicator
Percentage Corrector

RerErENCES—FM 4-15; TM 9-157Qy



PERCENTAGE CORRECTOR MI—STANDARD

brough operation of the range correc-

tion board, the ballistic correction in
percentage is obtained. This is the correc-
tion for range given in percentages of the
urcorrected range to the set forward point.
"I*he percentage corrector multiplies the
uncorrected range by these percentages,
th us giving the corrected range in yards.

The percentage corrector consists of a
b ox containing two rollers upon which are
1 ounted the proper one of three scales, a
transparent window engraved with a fixed
inzclex line, a ballistic correction scale, an
ad justment correction scale with the bal-

PERCENTAGE CORRECTOR, M1

listic pointer attached to it, and a read
pointer attached to a slide.

The index line on the window is used
for setting the uncorrected range and also
coincides with the normal on the fixed
ballistic correction scale which is located
on the top of the box. The index of the
ballistic pointer coincides with the nor-
mal on the adjustment correction scale
which can be slid up and down to set in
the ballistic correction. The long or read
pointer is used to set in adjustment cor-
rections. The corrected range will always
be indicated by the rcad pointer because

SPOTTING BOARDS M3, M7 —STANDARD

spotting hoard determines corrections

for range deviations in percentage of
range and corrections for lateral devia-
tions in angular units, both read in refer-
erice numbers. Tt is a rectangular base
casting on which are mounted the various
rnechanisms, the entire device being sup-
ported on a 4-legged pipe stand.

On one end is mounted a rectangular
cleviation grid with the central point rep-
resenting the target. The grid is marked
w 1 th cross-section lines, one set of parallel
1imes indicating range corrections and the
asccond set, perpendicular to the first,
showing lateral corrections. These lines
are graduated respectively for lateral cor-
rections from 0 to 600 and for range cor-
rections from 240 to 360. In both cases,
300 represents the norma

URELASSIFIED

At the other end of the board is the
station arm plate with its center, directly
in line with the target position, represent-
ing the directing point. The station arm
plate is moved along the gun target line
to indicate on the proper scale, the range
to the target or set forward point.

Two station arms, with attached targs
representing the spotting stations, are
locked in guides which are pivoted about
the center of the disk. These are oriented
in azimuath by rotation of the guides to
the proper azimuth reading on the scale
of the station arm plate. The targs then
indicate on the integral scale of the spot-
ting arms the ranges from the spotting
stations.

Attached to each spotting arm is a
deviation arm and a deviation disk. The

if no adjustment corrections are made the
read pomter will be set to normal on the
adjustment correction scale and thereby
coincide with the ballistic pointer.

Additional scales, operating concur-
rently with the main scale, are provided.
They give the corrected range in terms of
the corresponding elevation of the gun or
in terms of any other type of unit with
which the gun pointing device is marked.
There is also an interpolator for use when
the firing interval is less than the interval
between predictions on the plotting board.

REFERENCES—FM 4-15; TM 9-2005,
v. b.

latter has a movable inner plate marked
along the outside with a logarithmic range
scale with an index for sctting the dis-
tance from spotting station to target.
Surrounding the inner disk is an outer
range disk for sctting the range from gun
to target.

In the center of each deviation disk is
a series of curves representing deviations.
Deviations are set off by means of point-
ers altached to the deviation arms. The
movement of these pointers moves the
deviation arms laterally across the spot-
ting arms. Their point of intersection on
the grid represents the location of the
splash instead of the target. Corrections
for range and azimuth deviations can be
read from the grid at that point.
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SPOTTING BOARDS M3, M7 (Continved)

SPOTTING BOARD, M3—This board is
designed for use when bilateral observa-
tion is possible, and may be used when
both spoiting stations arc on the same
side of the directing point. Earlier spot-
ting boards did not possess this latter
feature.

SPOTTING BOARD, M7—This instru-
ment was developed for use in certain
situations where the M3 could not be
used, chiefly where the angle of intersce-

LINCLASSIFIED

SPOTTING BOARD, M3

tion between the spotting arm and the
line between the gun and target exceeds
116°. This board may also be used when
the target is between the directing point
and the spotting baseline. It is required
for use by long-range fixed seacoast bat-
teries above 6 inches in caliber, with spot-
ting stations 20,000 yards or more from
the directing point.

The M7 is a longer board with hand
wheels and scales for setting range and

SPOTTING BOARD, M7

azimuth at both ends of the board. The
bracket which supports the grid is mounted
so that it can be revolved through 180°.

Auxiliary Instruments

Azimuth Instrument, M1910A1

Plotting Board, M1915, M1918, M3 or M4 ot

Plotting and Relocating Board, M1923 (Cloke)
or M1

RerereENcEs—FM 4-15; TM 9-1570;
TM 9-2005, v. 5; TM 9-2682.
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he fire adjustment board provides a

means for representing graphically the
deviations of shots even when these shots
have been made with different adjust-
ment corrections, thus solving graphically
the proper adjustment correction to be
applied. Tt also forms a record of adjust-
ment corrections.

The board consists of a wooden draw-
ing board mounted in 4 metal frame. At
the top of the board is a fixed logarithmic
range scale, representing ranges from
1,000 to 50,000 yards. In conjunction
with this, there is a sliding deviation
scale, graduated from 10 yards to 5,000

UNCLASSIFIED

FIRE ADJUSTMENT BOARD, M1

vards, and two additional seales by which
the deviation in range is transformed to
a deviation reference number. When the
deviation scale is moved so that its pointer
1s set at the correct range, the deviation
reference number appears opposite the
deviation in yards.

Riding along a groove in the left side
of the firc adjustment board is a T-square
with a horizontal metal shide, which is
scaled in reference numbers representing
percentages of range. A picce of cross-
section paper, upon which a group of
shots 1s to be plotted along a horizontal
line, is inserted on the board with hori-

A

zontal lines parallel to the metal slide.
The slide can be moved to the left and
right, and whenever corrections are ap-
plied, the normal peint on this scale is

moved to the center of impact of
the shots upon which correetions are
based.

By using a different sct of scales at the
top of the board, this device can be used
to plot angular deviations of shots as well
as deviations in range. This is less fre-
quently done, however.

RerereExcEs—FM 4-15; TM 9-1570;
TM 9-2003, v. 5.



hese instruments compute continuously

the firing data for a two- or four-gun
seacoast battery. By means of a data
transmission system, the applicable re-
sultant firing azimuth and elevation are
transmitted electrically from the plotting
room to one or more guns and received
there on azimuth and clevation indicators.
An independent electric source supplies
the 115-volt, 60-cycle electric power by
which the gun data computer is operated.

Data regarding the present azimuth or
the present.range of the target are trans-
mitted to the computer from one or two
base-end stations by means of a data
transmission system or by tclephone.
These data, as well as corrections for cer-
tain variable factors, are introduced into

tiniNt ACCIEIED

GUN DATA COMPUTER, M1—Front and Right End View, Showing Triangle Solver Panels and Target Position Generator Panel

the input section of the computer. By
means of carefully constructed and posi-
tioned mechanisms or by the operation of
electrical devices, the firing data are
computed.

GUN DATA COMPUTER, M1—The com-
puter furnishes firing data for two identical
major caliber guns, situated up to 1,000
feet apart. The instrument is of the
mechanical type, making use of such
mechanisms as gears, cams, differentials,
and variable speed drives, as well as ac-
curately constructed charts, the posi-
tioning of the pointers of which causes the
deflection, to the correct degree, of other
mechanisms of the computer.

This is a rectangular instrument about

7 feet long, 3 feet wide, and 414 feet high,
mounted on a stand at convenient operat-
ing height. The mechanism is contained
in the interior, and the controls, dials,
counters, and warning lights arc on the
sides and ends of the instrument.

The gun data computer makes use of
uniform orientation data giving distances
and azimuth relationships between ob-
servation stations and gun emplacements.
In addition there are incorporated into
the instrument various charts designed
only for the particular gun and battery.
These charts cover possible variations
due to wind and drift, rotation of the
earth, clasticity, time of flight, dead time,
atmospheric conditions, and influences
causing variation of muzzle velocity from



GUN DATA coMPUTERS M1, M8 SERIES (Continued)

GUN DATA COMPUTER, M1—Rear, and Left Face, Showing Ballistic Chart Panel, Range Elevation Converter
Panel, Parallax Panel and Wind Compeonent Indicator Panel

standard. The final group of data used by
this machine consists of information relat-
ing to the posilion of target and splash as
senl by observation stations and an ob-
servation airplane.

The computing and indicating elements
consist of the A, B, and C triangle solvers,
located in the front of the instrument, the
target position generator on the right end,
the wind component indicalor on the left
end, and the ballistic chart, range-cleva-
tion converter, and parallax unit in the
rear.

The predictor is located behind the A
triangle solver. It is wholly within the
machine with no indicators or controls on
the side.

The A triangle solver receives various

YNRY ASSIFIED

orientation data, including the azimuth
of the target from observalion stations
A and B. It computes the distance from
each station to the target. This distance
1s automatically entered on a counter on
the A triangle solver and on a correspond-
ing match dial on the B triangle solver.

The B triangle solver also receives the
azimuth and length of the base line from
observation station B to the first gun. It
computes the azimuth of the target from
the gun by triangulation. The value of the
angle is changed until the value of its
opposite side malches that on the match
dial. The range from gun to target is com-
puted at the same time.

The C triangle solver is only used if
there is a third observation station, and

permits a rapid change to an adjacent
baseline. It does the same work as does
the A triangle solver, but computes data
relating to B and C stations and the
target.

The azimuth and range of gun and
target arc automatically sent to the
target position generator. The latter com-
putes the rate of change of range and the
linear rate of change of azimuth. The
rates of changes and the present range and
azimuth go to the predictor where the
corrected future range and azimuth are
computed. Meteorological and ballistic
corrections are introduced on the various
charts on the wind component indicator
and ballistic chart panels. Adjustment
correetions as reported from an airplane

”"TD



GUN DATA COMPUTERS M1, M8 SERIES (Continued)

arl.(./ (byl) ie 5 {
located on thc target pomtxon geneldtor
Adjustment corrections as reported from
observation stations are applied by use of
an external spotting board. All these cor-

rections are added to the future range
and azimuth within the predictor.

The range is converted to quadrant
elevation in the range-clevation converter.
The final azimuth and elevation are sent

TRURRE SR

GUN DATA COMPUTER, T12—POSITION GENERATOR

GUN DATA COMPUTER, T12—TARGET RELOCATER

to the first gun for firing and to the paral-
Jax unit where the azimuth and clevation
for the sccond gun arc computed and
transmitted.

)uuuug ULhu CO
ment 1s a [15- \'olt 1- phase txa,nsformer
located on the mounting plate on the
underside of the base, between the A-
solver and the parallax corrcetor. It re-
duces voltage for the various lamps which
itluminate each of the counters, dials, and
charts. There are also warning lights on
the triangle solvers and on the target
position generator panel. These light
automatically when a solution is incor-
rect and indicate whether the correct
solution is higher or lower than the in-
correct one,

In addition, there are two heater ele-
ments which protect the mechanisms of
the gun data computer in cold or damp
weather. Also, there is a protective canvas
cover for the instrument when not in use.

GUN DATA COMPUTER, M8 SERIES
-—These instruments, based on Gun Data
Computer, T12, arc designed for use
with two guns, situated no more than
450 feet apart. These gun data com-
puters use electrical rather than mechan-
ical computing elements. Many of the
principles and elements used are those of
the electrical directors. Input data can be
received not only from the transmitter of
the azimuth instrument or depression
position finder, but also from a radio range
finder located at one base-end station.

Fach instrument consists of five separate
units: power unit, line balancer, one or
more triangle solvers, position generator,
and predictor. The Power Unit, M8, is
used in all the computers of the M8 series.
Tt converts the 115-volt alternating cur-
rent to the various forms in which it is
used.

Line Balancer, M1, is the base-end
terminating unit. Changes of base line

(u) 105 lb. A.P. Projectile, Mk. XXX
(b) 90 lb. H.E. Projectile, Mk. 11 A1

(c} Subcaliber—715 mm Shell, H.E., M48

(a) 260 Ib, Projectile, A.P. 8", Mk XX, supercharge
(b) 240 Ib. Projectile, M103 supercharge
() 75 mm Shell, H.E., M48, normal charge

(a) Shell, H.E., M101, supercharge

(c) Shell, H.E., M48, 75 mm subcaliber, normal charge

Gun Data Predictor Predictor Has Ballistic Units for the Following Ammunition
Computer Guns
M8BC................ MeC.............. 6" Guns, M1903A2 and T2, on 6” Barbette

Carriage, M1 type
MSBF.. ... .......... M2F ..8" Guns, Mk. VI, Mod. 3AZ2, on 8" Barbette

Carnage, M1 type mounts and 8" leway

Mount, M1 A1
MBM............... MEN. ... 155 mm Guns, M1 and M1A1

(b) Pr0|ech|e AP M11

MBP........coiiin MeN.............. 155 mm Guns, M1 and MTA1

UNCLASSIFIED

(a) Shell, H.E., M101, supercharge
M11

(b) Pr0|ech|e, A. P,
(c) Shel, H.E., M48 75 mm subcaliber, normal charge



GUN DATA cOMPUTERS M1, M8 SERIES (continued)

and changes from horizontal to vertical
base line can be made without delay. 1t
is possible to change from one target to
another within the field of fire of a given

bage line or vertical buse chserving station
with a delay of no more than 45 seconds.

The triangle solvers compute the present
position of the target from the base-end
r!n}q an Natae Camnntore 7\’[8(‘ and

data. Gun Data Computers, M8C and
MBSEF, are each supplied with two Triangle
Solvers, M1C. Gun Data Computer,
MS8N, has onc Triangle Solver, MID
which differs from the M1C in that it is
supplied with legs for mountingin a trailer.
Gun Data Computer, M8P, makes use of
Triangle Solver, M2, which is constructed
to receive data from a Navy radar sct,
while the M1C reccives data from Radar
Set AN/MPG-1. This triangle solveris also
provided with legs for trailer mounting.

The Position Generator, M5C or M5D,
furnishes present position while the target
is temporarily invisible from the observa-
tion station by assuming constant course
and speed. The M5C is supplied with
Gun Data Computers, M8C and MBS8F.
The M5D, provided with legs, is a Com-
ponent of Gun Data Computers, MSN
and M8P.

Predictors of the M2 series are used
with these computers. Except for pre-
dictor, M2N, which is used with both Gun
Data Computers, M8N and MSP, each
predictor bearsas a suffix the sameletter as
does the computer with which it is used.

The predictor contains present position
and target relocator dials. The use of the
latter insures that with a change in base
line, the same target is being tracked. In
addition, the predictor has ballistic ele-
ments which make provisions for correc-
tions for wind, drift, rotation of the earth,
muzzle velocity, air density, and height
of site. Ballistic corrections are made
automatically, once the original data are
introduced, but ballistic corrections ob-
tained from external sources can be made
without delay. Other elements of the pre-
dictor include the triangle solver switch
and meter, spot controls, zero set panels,
and output dials. The instrument also
has clements for computing the azimuth
of the target from any basc-end station
when its present position in respect to
any other base-end station is known.

By a change of the ballistic units in the
predictor, this gun data computer can be
adapted for use with different models of
guns. Each ballistic unit makes provision
for three types of ammunition. The in-
strument can be used at any battery
equipped with the applicable model of gun.

ReFERENCES—EFM 4--15; TM 9-2646.

UNCLASSIFIED
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LIMITED

AZIMUTH INSTRUMENTS M1910A1, M2A1 STANDARD—M2 sthsoano

AZIMUTH INSTRUMENT, M2

HINCEASSIFIED

AZIMUTH INSTRUMENT, M1910A1

he azimuth instrument is used with scacoast artillery both

for measuring the azimuth of the target and for indicating
the angular deviation of a splash from the target. The instru-
ment consists of the Telescope, M1910A 1, the base (or mount),
and the tripod Type A. A pier mount similar to the tripod is
also provided. This mount 1s seeured in concrete or steel sup-
ports when the instrument is used in permanent base-end sta-
tions ol fixed seacoast artillery.

AZIMUTH INSTRUMENT, M1910A1—The Teclescope,
MI9I0A1, has two interchangeable eyepieces, with 10-power
and [5-power magnification. There is a reticle with a vertical
crossline and a horizontal deflection scale. The telescope is
mounted on the base which contains leveling deviees, an azi-
muth circle and micrometer for measuring azimuths, and the
mechanisms which provide for a vertical movement of approxi-
ately 40° and a traverse of 360°.

AZIMUTH INSTRUMENT, M2—This consists of Azimuth In-
strument, M1910A1, equipped with Azimuth Transmitter, M7,
by which the azimuth is automatically and continually trans-
mitted to the gun data computer. Tt has been reduced in classifi-
cation to limited standard and all instruments of future manu-
facture designed for use with a gun data computer will be of
the M2AT type.

AZIMUTH INSTRUMENT, M2A1—This azimuth instrument,
standard for new manufacture for use with the gun data com-
puter, consists of the M1910A1 instrument equipped with the
Azimuth Transmitter, MI18. The MI18 transmitter permits
higher and more uniform rate in traversing. Unlike the M7, the
transmitter proper does not rotate about a vertical axis duaring
slewing, but remains fixed wilh respect to the azimuth instrument.

RerereNcEs—EM 4-15; 'TM 9-2005, v. 5.



DEPRESSION POSITION FINDERS M1, M2A1 sTaNDARD—M2 i

he depression position finder, consist-

ing essentially of a telescope, mount,
and pedestal, is used in vertical-buse
position—ﬁnding systems for measuring
range by means of the depression angle.
It determines the horizontal range of the
target by triangulation. The instrument
is adjusted for the effects of refraction and
the curvature of the earth. Adjustment
can be made to compensate for tidal
changes.

DEPRESSION POSITION FINDER, M1—
This instrument is issued in 10 classes,
covering all heights of instrument from
74 to 1,395 feet, and another class, known
as class 12, which covers heights of from
2,250 feet to 4,100 fect. It is mounted on
a base of heavy cast metal and contains
a Telescope, M1. This instrument has an
eyepiece which can be set for any desired
power from 10 to 30. This telescope per-
forms the same functions as does that on
the azimuth instrument, being connected
with an azimuth scale and a subscale for
more exact measurement. In addition,
however, it is connected with a range

|

UNCLASSIFIED

scale which indieates the range of the
objeet being sighted. Unlike the azimuth
instrument, this instrutnent has no splash
scale. 1t can be used as an azimuth jn-
strument when tracking is done by the
horizontal-base system.

DEPRESSION POSITION FINDER, M2—
This instrument is limited standard for all
batteries with gun data computers. 1t is
a Depression Position Finder, M1, with
an Azimuth Transmitter, M8, installed
on the side. The transmitter automatic-
ally and continuously transmits the azi-
muth to the gun data computer.

DEPRESSIONPOSITION FINDER, M2A 1
—This instrument will supplant the M2
in future manufacture. Tt consisis of an
M1 depression position finder, with an
mmproved azimuth transmitter, the M19.
Azimuth Transmitter, M19, is like the
MI18, used on the Azimuth Instrument,
MI910AT, but has different mounting
brackets to fit the depression position
finder.

Rererpnces—FM 4-210; TM 9-2005,
v. 5.

i L

DEPRESSION POSITION FINDER, M2

DEPRESSION POSITION FINDER, M1
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AIMING RULE M1918—STANDARD

he aiming rule is a device which serves as an aim-

ing point for the indirect pointing of mobile sea-
coast artillery. It consists of two vertical steel stakes
and a horizontal connccting bar. A panoramic tele-
scope is mounted on an adapter which is connected
to the bar in such a manner that it can be slid along
its path without rotating about it.

The panoramic telescope on the cannon is oriented
so that it reads the correct azimuth for the bore of
the cannon. The aiming rule is set up at any con-
venient distance from the cannon within visible
range so that it is approximately perpendicular to
the line of sight of the cannon telescope. The aiming
rule telescope is then adjusted so that its line of sight
passes through the cannon telescope.

With the change in the azimuth of the bore of the
cannon, the successive lines of sight of the cannon
telescope will be parallel to each other. To operate:
the aiming rule, its telescope remains set at the azi-
muth used when adjusting. As the telescope on the
cannon is moved, the aiming rule telescope is shid
along the rule so that the cannon telescope is always

AIMING RULE, M1918

kept in the line of sight.

RerERENCE—FM 4-15.

DATA TRANSMISSION sYsTEms M5, M7, M8, M9, MI0,
M13, Mi4, M15, M17 —STANDARD

hese data transmission systems, each

designed for a coast artillery battery of
two guns, are used for the clectrical trans-
mission of elevations and azimuths from
the auxiliary plotting room instruments
or the gun data computer to match-the-
pointer indicators on the gun mounts.
One system, the M3, was originally stand-
ardized for use with all barbette carriages
of 8" caliber or above except for the 8”
Barbette Carriages, M 1918 and M1918M1.
Since certain modifications were mncces-
sary in order to adapt the equipment to
all mounts, different model designations
have been given to the modified systems.
At present, the standard models include
the M5, M7, M8, MG, MI10, MIs,
M14, M15 and M17.

ELEVATION AND AZIMUTH TRANS-
MITTERS—These instruments are located
in the plotting room and transmit azi-
muths and elevations computed by the
auxiliary plotting room instruments. The
azimuths and elevations to be transmitted
are set into the transmitters by means of
the knobs and handwheels. By internal
gearing these valucs are indicated on the
coarse and fine dials fastened to the shafts

of synchronous transmitters which in turn
are connected clectrically to the synchro-
nous repeaters of the indicators on the
gun. The only differences between the
clevations and azimuth transmitters arc
the gearing ratio and the engraving on
the dials. 'The dials of the azimuth trans-
mitter are graduated in degrees and the
dials of the eclevation transmitter are
graduated in mils. The transmitters are
used only upon failure of the computer.

AZIMUTH AND ELEVATION INDICA-
TORS—These instruments are mounted
on the gun. On the face of the indicators
are coarse and fine dials known as the
electrical dials, graduated the same as
their respective (ransmitters. The elec-
trical dials are fastened to the shafts of
synchronous repeaters. Also a mechanical
dial encircles each coarse and fine dial.
The mechanical dials are geared to the
elevation and azimuth handwheels of the
gun. When the clectrical system is ener-
gized, the electrical dials assume the same
position as the dials of the transmitters
or gun data computer. The gun crew tra-
verses and elevates the gun until the in-

dexes of the mechanical dials match the
indexes of the electrical dials at which
time the gun is positioned for firing.

ARRANGEMENT OF BOXES AND
CABLES—)Multi-conductor cables con~
nect the power source and the transmit—
ters or gun data computer to the mair
junction box in the plotting room. From
the main junction box, multi-conductor-
cables distribute electrical data to the
guns of the battery, either to an emplace~
ment box or to a gun extension box. Fromy
there the connections follow to the gun
junction box. The gun junction box con~
tains step-down transformers which pro-
vide a 6-volt circuit for the trouble lamys
and the lights of the indicators. By means
of single-conductor wires in a conduit, @,
switch box is also connected to the gury
junction box. The switch box provides =
means of turning the lights of the indica~
tors off and on and also an outlet for o
trouble lamp. Single conductor wires
through conduits and elbow assemblics
carry the electrical data to the indicators
The elbow assemblies arc used to facilitate
the wiring of the carriages.



DATA TRANSMISSION SYSTEMS M5, M7, M8, M9, Mi0, MI3, M14, MI5, MI7 (continued)

Off-Carriage Parts
{(one per baitery)

Azimuth transmitter
Elevation transmitter
Connecting cables

Main junction box
Emplacement junction box
(where necessary)

Gun extension box

(where necessary)

On-Carriage Parts
one per gun)
Azimuth indicator
evation indicator
n-carriage wiring and conduits
un junction box
Switch box

Elbow assemblies

Outlet boxes (where necessary)
Contact ring assembly (where necessary)

Indicating Devices

Data Eleva- Eleva-

Trans- Azimuth tion  Azimuth tion

mission Indi- Indi- Trans- Trans-

System Carriage cator cator mitter miter

M5 16" Barbette carriages Mé M5 M5 Mé
M2 & M3, M1919M1,
M4 (1 plotting room)

M5 16" Barbette carriage, M5 M10 M5 Mé
M1919 (1 plotting room)

M7 6" Barbette carriage, M1 M3 M8 M5 M6
(Hydraulic)

M8 8" Barbette carriage, M1 M5 M5 M5 Mé
(Casemated)

M9 8" Railway mount, M1 A1 M5 M5 M5 Mé

M10 12" Barbette Carriage, M6 M10 M5 Mé
M1917 (2 ploiting rooms)

M13 16" Howitzer carriage, M8 M5 M6
M1920

M14 16" Barbette carriage, M6 M10 M5 M6
M1919 (2 plotting rooms)

M15 6" Barbette carriages, (Type not M5 M6
M1900, M1910 determined)

M17 12" Barbette carriage, Mé M M5 Mé

M1917 (1 plotting room)
REFERENCES—FM 4-15; TM 9-2005, v. 5.

%\_) L
ELEVATION INDICATOR, M5

UNCLASSIFIED

<

ELEVATION TRANSMITTER, M6
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REMOTE CONTROL SYSTEM MI14—STANDARD
CABLE SYSTEM MI12—STANDARD

REMOTE CONTROL SYSTEM, M14—SHOWING ARRANG

emote Control System, M 14, used with

Cable System, M12, receives and ap-
plies elevation data to the 6-inch Barb-
ette Carriages, M2 and M4. In addition,
it receives azimuth data at the carriage
where it is indicated by the movement of
the electrical pointer of the Azimuth In-
dicator, M9. A member of the gun crew
keeps the gun constantly positioned at the
proper azimuth by turning the azimuth
handwheel of the gun carriage so that the
position of the mechanical pointer on the
azimuth indicator coincides with that of
the electrical pointer. If great speed of
operation is not essential, this type of
semi-automatic operation may also be
used in laying the gun in elevation.

Tnlike the remote control systems used
with antiaircraft matériel and the Water-

11ainl ACCOICIEDN

bury speed gears which it replaces, the
M 14 system is completely electrical, with
no hydraulically operated units. It pro-
vides for the automatic positioning of the
gun at the loading elevation and the firing
elevation. It decreases the average dead
time of loading the gun by about two
seconds per round,

The cable system, which requires a
source of 110-volt, single-phase power,
consists of the cables through which the
correct firing elevation and azimuth are
transmitted instantaneously from the
plotting room to the indicator system, an
element of the remote control system
which is located on the gun carriage.
When data are obtained by use of a plot-
ting board and related instruments, the
cable system also includes an Azimuth

-

EMENT OF PARTS ON BARBEYTE CARRIAGE

Fransmitter, M5, and an Elevation
Transmitter, M6, which are located in
the plotting room. The correct azimuth
and elevation are set in the respective
transmitters by members of the plotting
room staff. When the Gun Data Com-~
puter, M8, is employed, the cable system
is connected directly to the computex
which has its own transmitting elements.

The Remote Control System, M14, es~
sentially a controlled variable voltage
system, consists of the Indicator System,
M7; Motor Generator Set, M1; Amplifier
M2; and Power Control, M6, The Indi.
cator System includes an Indicator Regu~
lator, M2, on which elevation data ares
received, and an Azimuth Indicator, M9
on which azimuth data are received, ag
well as certain on-carriage cables ancy



REMOTE CONTROL SYSTEM M14
CABLE SYSTEM M12
(Conﬁnued)

©Other electrical components. In laying
the gun in azimuth no further compo-
nents are employed.

Indicator-Regulator, M2, is mounted
Ox the right side of the carriage above the
elevating mechanism. It consists of a
Coarse and a fine synchronous repeater,
<ach of which has an electrical and a
mnechanical index. The electrical index
1s positioned electrically from the eleva-
tion transmitter. The mechanical index is
connected to the elevating mechanism
and is brought into alignment either by
turning the elevation handwheel in semi-
automatic control or by the operation of

the elevation driving motor. When the

fixrst method is used, the shifter lever on
the side of the indicator-regulator is in
““hand” position, and when the second
maethod is employed, it is in “automatic”
pProsition. When thesemi-automaticmethod
1s used, the operator must stop turning
the handwheel when the position of the
electrical pointer is matched. When the
awutomatic method is used, the contacts
in.the indicator-regulator are actuated by
coarse and fine repeaters and when syn-
chronism is reached power to the eleva-
tion drive is shut off with the gun at the
proper elevation.

The amplifier, power control, motor
gemnerator, and assoclate cables and elec-
trical components are used only in elevat-
in g the gun electrically and automatically.
"I'he motor generator, located in a separate
room, is connected to a 440-volt, 3-phase,
A _C.generator, and is started and stopped
by a starter switch. It consists of an A.C.
ynotor, which drives the Motor Generat-
or Set, and a constant voltage exciter,
which furnishes direet current for the
gemerator field excitation, driving motor
field, motor brake, relay coils, and pilot
Iights in the cut-out switch. In addition,
ghe Motor Generator Set includes a direct
cuarrent generator which produces a vari-
able voltage by means of controlled gen-
erator field excitation, thus controlling
t e speed of the driving motor, The ampli-
fier, located in the motor generator room,
serves to supply a flow of current for
symooth and uniform control of the gun.

Power Control, M6, consists of the on-
caTrTiage components by which the move-
ment of the weapon in elevation is effected

UNCLASSIFIED

W WIS OFFICE CHIEF 8

MOTOR GENERATOR UNIT OF REMOTE CONTROL SYSTEM, M14

and controlled. Its major components are
the power contact ring, the driving motor,
the elevating mechanism, the relay box,
the limit switch, the transfer switch, the
resistor box, the breech interlock, and
various connecting elements.

The power-contact ring connects the
off-carriage equipment to the on-carriage
equipment in such a way, that although
there are a number of separate cables
leading between different components,
360° rotation of the carriage is permitted
without snarling the cables.

The driving motor is used to drive the
elevating mechanism when automatic or
semi-automatic control is used. The direc-
tion and speed in which the motor drives
the elevating mechanism depends on the
voltage which is supplied by the generator.

The elevating mechanism consists of
gearing which connects the driving motor
on the handwheel to the rack on the gun
cradle. To connect the elevating mechan-
ism to the driving motor for automatie or
semi-automatic control the shifter lever
an the front of the elevating mechanism
is set at the “power’ position. For hand
operation, the elevating gears are con-
nected to the handwheel by moving the
lever to the “hand” position.

The relay box contains the nine relays
which control the direction and speed of
elevation of the gun. They are connected
with the elements of the motor generator
by which the proper direction and speed

OF ORDNANCE Mmsmuismsummsemsnmsmsmgm 15 JARTARY 1944

of gun travel are determined. Two of the
relays, one for each direction, are con-
trolled from the contacts operated by the
coarse repeater. They control the ad-
vance into high speed when on automatic
control. The operating coils of the various
relays are themselves controlled by con-
tacts in the indicator-regulator, the load-
ing position switch, the limit switch, and
the transfer switch.

The limit switch, contained within the
clevating mechanism, prevents the driv-
ing motor from moving the gun beyond
the upper and lower limits of elevation for
which the weapon is constructed. Thus
there is no danger of injuring the mechan-
isms of the gun,

The transfer switch has two positions,
“automatic” and *“load.” When in the
first position the relays of the relay con-
trol are connected with the contacts of
the indicator-regulator and the gun is
then moved to the position of the elec-
trical pointer on the indicator-regulator.
In the second position, the relays of the
relay control are connected to the con-
tacts of the loading position switch by
which the gun is brought to the loading
position,

The interlock is used to prevent auto-
matic movement of the gun in elevation
when the breechblock is open. It is auto-
matically operated by the opening and
closing of the breech.

RererENcE—TM 9-4928,
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GENERATING UNIT MI—STANDARD

his portable, gasoline-driven general-

ing unit is used to furnish light and
power to plotting rooms and the battery
commander’s station or command post of
mobile seacoast batteries. Tt contains ull
the equipment nccessary to supply the
current for a lighting system which con-
sists of six 3-candlepower incandescent
lamps, eight 21-candlepower incandescent
lamps and two 3-candlepower illuminat-
ing lamps.

GENERATOR—This weatherproof unit
1s a 050-watt, 12-volt direct-current gen-
erator with a field rheostat mounted on the
yoke. It is equipped with a two-pole re-
ceptacle and cover as well as a switch
box with an ammeter, a cut-out switch
and a 250-volt, 60-ampere fuse.

GENERATING UNIT, M1

; w?"""'m%w:,l

CLINOMETER, M1912A1

CHARGING PANEL—This instrument
which is connected to the generator by a
50-foot, two-conductor cable and plug
assembly, is installed in a steel cabinet.
Its cquipment consists of a single-pole,
50-ampere toggle type generator switch
and an auxiliary charging switch, either
of which can act as a circuit breaker to
open the circuit if overcharged. A series
rheostat is connected to the auxiliary
charging switch. In addition, there arc a
30-volt voltmeter, a 50-ampere ammeter,
three .4-ohm resistors, a dash or pilot
lamp to illuminate the panel and to in-
dicate the presence of voltage, and six
two-pole receptacles with two binding
posts for cach.

STORAGE BATTERIES—Therearethree
B-volt, 120-ampere-hour storage batteries
connceted in parallel and wired to the
charging panel. In the switch box of the
generator there is a switch which prevents

the batteries from discharging through
the generator when the umt is for any
reason not operating.

SOCKET PANEL —This is contained in a
steel cabinet and is connceted to the
charging pancl by means of a 25-foot,
two-conductor cable and plug arrange-
ment. In addition, there are 14 sockets for
extension cords, a voltmeter, ammeter, a
dash or pilot lamp, and a single-pole, 50-
ampere light switch to disconnect all lamp
circuits when the batteries are being
charged. This serves as a circuit breaker.

ADDITIONAL EQUIPMENT—T wenty-
eight lamps are included with this unit,
half of which serve as sparcs. There are
also fourteen extension cords, each 15
feet long, and a hydrometer for testing
the batterics.

Rererexces—TM 9-2005, v. 5; TM
9-2615.

MOTOR GENERATOR M2 —STANDARD

M()tor-(} cnerator, M2, isa commercially
procured generator which serves as
an auxiliary power source for the opera-
tion of gun data computers at scacoast
batteries where the main power supply is

direct current. This 110-i120 volt gen-
erator supplies 3 kilowatts at 809, power
factor, and generates 125 volts at 60
cycles when running at 1800 r.p.m. It
delivers single phase power.

OBSERVATION TELESCOPE M1908—STANDARD

his straight telescope is used for general

observation purposes by the seacoast
artillery. Two eyepleces are furnished,
one 12 and the other 24 power. The eye-
piece can be focused by turning a knurled
knob.

The telescope is supported on a cradle-
type fixed-pedestal mount which permits

vertical movement of the instrument.

A packing chest for the telescope, one
for the mount, and a protective leather
cover are also provided.

Horizontal movement through a com-
plete circle is also possible. The instru-
ment is positioned horizontally and ver-
tically by the tightening of nuts.

erNOMETER M1912 AT—STANDARD

he clinometer is a measuring device

for vertical angles and is used to de-
termine whether a cannon has been ele-
vated to the proper angle. The standard
clinometer is sealed in mils, being a modi-
fication of the M 1912, which is scaled in
degrees. It is put into position by means
of a elinometer rest, which is a metal plug,
fitting firmly into the muzzle of the can-

non, and has a projecting axis coinciding
with the axis of the bore. The clinometer
may be rotated on this axis for cross level-
ing. When the clinometer has been set at
the desired angle of elevation, the gun is
raised or lowered until the leveling bub-
bles are centered. When this occurs the
gun is at the correct elevation.

RerFErRENCES—TM 4-215; TM 9-2005.



FIRE CONTROL
TANK-ARMAMENT



periscopes M2, M4A1, M6, M8AT, M9, M10—sTANDARD
TeLescopes M38A2, M39A2, fi40A2, M46A2, MA7A2—stanoaro
TeLescoPE MT9AT—LIMITED STANDARD

ABOVE—TELESCOPE, M38, M40, OR M47; BELOW—
TELESCOPE, M38A2, M40A2, OR M47A2

periscope is designed to permit mem-

bers of the tank crew, from concealed
positions inside a tank, to observe the
field and sight upon a target. Gun sight-
ing periscopes are designed so that a tele-
scope may be fitted into the right side.
The periscope is positioned, through
parallel gun sighting linkage with the gun
mount, so that its line of sight moves
with the gun.

A periscope is approximately parallele-
piped in shape. Its main components are:
body, head, and lower elbow housing.

The body is the framework of the
periscope. On the front are springs for

holding the periscope in place in the
periscope holder. The telescope holder
in Periscope, M2, like the bracket in
the old type ohservation periscopes, fits
into an opening in the right side of the
body. In Periscopes, M4A1 and MBAI,
the telescope holder is attached to the
right inside wall of the periscope.

The head is attached to the body by
pins or clamps. The old type head con-
sists of a vertical window through which
light enters from the outside, a mirror,
and a horizontal window. Periscopes now
in production use a solid prism in the
head instead of a mirror. This solid prism

ABOVE—~TELESCOPE, M39 OR M46, ASSEMBLED TO MOUNT; BELOW-—
TELESCOPE, M39A2 OR M46A2, ASSEMBLED TO MOUNT

has been adopted because of its better
Light-transmitting powers and generally
improved optical qualities,

The elbow housing, attached to the
lower part of the body, contains the same
sighting clements as does the head, and
prisms are now being substituted for
mirrors. The vertical glass surface is in
this case used for observing. A handle for
removing the periscope from the holder
is attached to the lower part of the
elbow housing.

sach periscope has a removable head,
made of a lght plastic materialy which,
in case ol a direct hit, will shatter rather

PERISCOPE, M2, AND ‘I'EI.E\SébPE, M19A1

UNCLASSIF

PERISCOPE, M4A1
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PERISCOPES M2, M4AL, M6, MSA

1 RO
1 7

ARIN
; M7, NV

Tetescores M38A2, M39A2, M40A2, MA6A2, M47A2

Tetescore M19A1

(Continved)

than become wedged in the mount.
Several spare heads are furnished with
each periscope. The heads for Periscopes,

M4, M4A1, M6, M8, M8Al, and MY,
are interchangeable and identical.

PERISCOPE, M2—Fitting into the right
side of the body is the telescope holder
adapter assembly which holds the tele-
scope in position in the periscope. Pro-
vision is made for longitudinal and
lateral adjustment of the telescope by the
rotation of two knobs attached to the
lower part of the adapter.

The horizontal windows of instruments
of late manufacture are etched with cross-
lines for rough sighting. Periscopes of
early manufacture are equipped with an
Instrument Light, M15.

PERISCOPE, M4A1—This periscope is
mounted in place in the tank by a holder
which is assembled in the turret and is
linked to the gun. It moves with the gun
in elevation and direction. The head and
elbow assembly are attached to the body
by means of clamps which engage with
latches on the body. The latter are
actuated by means of eccentric assemblies
on the body. A label, for recording data,
such as elevation and deflection settings,
is attached to the rear of the head.

In the sighting control assembly of the
periscope body are mechanisms, actuated

PERISCOPE, MSA1
AL/~ AANITIM

by adjusting knobs, for lateral deflection
and elevation adjustment of the telescope.
For each type of adjustment, a total range
of about 70 mils is possible. Scales,
graduated in mils, surround the knobs.
For use in night firing, provision has
been made for illumination of the tele-
scope reticle by means of Instrument
Licht

Light, M30, To adapt the periscope for

acapt wie p
use with the instrument light, it has been
provided with electrical contacts and
an opening for the contact. In addition
the glass surfaces of the telescope are
coated with a film to reduce reflection.
This periscope replaces the M4 periscope
which has no provision for illumination.
PERISCOPE, M6 — This periscope is
mounted in place in a holder which fits
into a mount. The periscope is not linked
to the gun, and both mount and periscope
can be rotated completely and tilted man-
ually over a wide field. It is like the M4AL,
but since it is used for observation only,
it has no telescope, holder, control as-
sembly, and electrical contacts.
PERISCOPE, M8A1—In appearance and
construction, this periscope resembles
the M4Al. It is different only in dimen-
sions and the addition of a few mechanical
devices. It replaces Periscope, M8, which
has no provision for illumination.

PERISCOPE, M9—This periscope differs

from the M8A1L in that it lacks a tele—
scope and the elements connected with i€»
including the electrical contacts.

PERISCOPE, M10—This periscope 13
constructed on principles entirely differera €
from those previously considered, for it
is really two self-contained telescopezS
in one body which is linked with the gur®-

ML e e g lanower onil 1
inere i8S a i-power Gytiﬂ?y! system which

is used for firing at near targets and a €&
power system for firing at distant or ix»—
distinct turgets. The 6-power telescopp<
has a true field of view of 11° 20',a 7 mxx2
exit pupil, and eye relief of 29 mm. The 1~
power instrument has a vertical field of
view of 8° 10', a horizontal field of vie<w
of 42° 10', and unrestricted eye relief-
The 1-power telescope has an infinity
reticle and the 6-power instrument ha s
the standard antitank type reticle, gracl -
uated for use with the tank gun,

STANDARD TELESCOPES—The seven
telescopes standard for use in periscope s
are tubular instruments producing &1
erect image. The magnification of these
telescopes is low so that the movement of
the telescopes will keep the movement of
the field of view to a minimum, yet thexre
is enough magnification to permit the
reticle to be seen ecasily. Each telescoppe
except the limited standard, M19Al. has
an opening for illumination of the reticle

PERISCOPE, M4 OR M6



PERISCOPEs M2, M4A1, M6, M8A1, M9, MI0
TELEscoPEs M38A2, M39A2, M40A2, M46A2, MA7A2
TELESCOPE M19A]

(Continyed)

by means of the instrument light. The TABLE “A"

optical surfaces are coated with non- Telescopes, Telescope,  Telescopes, M38A2,

reflecting film. M29A2, MasA2 M19A1 M40A2, M47A2
Within each group listed, the tele-  Length of tube oo .8%ins. CAAgins. . 5174 ins

scopes differ from each other only in Diameter of objective end . C o Abgins . Aaies. L 1 s,

reticle pattern. All reticle patterns, exeept Diameter of eyepiece end 0.875in.............0640n........ ... 0T5in.

he Diameter of exit pupil. . .. ..0.33in.... .. ..... .0928in. .. . 0.272 in.
the MI19A1, howe\fer, adhe_l'c to the re- Effective focal length of ob|echve ... 1918ins. . .... ... 2193 ins. Lo . 3.156 ins.
cently adopted antitank reticle pattern. Effective focal 1engfh of eyepiece. .. ... 1.918ins...... ...... 2193 ins. .. ...... .. . 2.193 ins.
. . Field of view. . B - 18

RererENcE—TM 9-1608. Power. . e 18X X, 1.44X

STANDARD PERISCOPES AND TELESCOPES

Periscope Dimensions Used With Used In Used For

M2 814 x 614 x 134 ins. Telescope, M19A1 Medium Tank, M3 Gun sighting and observation
M4A1 (Substitute Standard in 11146 x 614 x 134 ins.  Telescope, M38A2  Maedium Tanks, M4 series Gun sighting and observation
Medium Tanks, M4 series) Telescope, M40A2  Light Tanks, M3A1,M3A3, M5, M5A1;

Telescope, M4TA2 76 mm Gun Motor Carriage, T70; M18;

Medium Tank M4 series (76 mm)
M6 11Vi¢ x 6% % 134 ins. Light Tanks, M3A1, M3A3, M5, M5A1  Observation

Medium Tanks, M4 series and M4 series
(76 mm); Heavy Tanks, M6, M6AT1; 3"
Gun Motor Carriages, M10, M10A1;
76 mm Gun Motor Carriage, M18; 90 mm
Gun Motor Carriage, M36

MBA1 1434 x 614 x 134 ins.  Telescope, M39A2  Heavy Tanks, M6. M6A1 Gun sighting and observation
Tetescope, M46A2  Light Tanks, T9, T9E1

M9 1434 x 614 x 134 ins. 75 mm Howitzer Motor Carriage, M8 Observation

M10 Self-Contained Medium Tanks, M4 series Gun sighting and observation
Telescopes

PERISCOPE, M9 PERISCOPE, M10

UNCLASSIFIED
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DIRECT-SIGHTING TELESCOPES FOR ARMORED VEHICLES

T hese telescopes are used for the direct

aiming of some of the weapons on
certain tanks, gun motor carriages, and
armored cars. The telescopes are secured

1o dha magnan +ive 1 :
to the respective gun mounts in such a

way that they move with the gun in
elevation and traverse. Therefore the
target can be correctly sighted in reference
to markings on the reticle of the telescope.

Telescope, M53Al, and
Telescope Mount, M40
Optical Characteristics, Telescope, M53A1

POWEE. . o et e 3X
Field of view.........coovivinviiont. 10° 27
Diameter of exit pupil . . .............. 0.300 in
Effective focal length of objective. . . .. 3,447 ins.
Effective focal length of eyepiece. . ... 2.250 ins.

Telescope, M53AL, is an adaptation of
Elbow Telescope, M6, to a straight, lens-
erecting telescope. It has a characteristic
“potato masher’” or “dumb-bell” shape.
The reticle is of the recently adopted
antitank pattern in which corrections
for drift have been incorporated. The
reticle is graduated for use with the 155
mm 1. E. Shell, M101, supercharge, MV
2,410 feet per second. The telescope has
an adjustable sunshade and an eyeshield
which insures the maintenance of the
eye distance at the point where the maxi-
mum field of view is obtained. Red,
amber, and neutral filters are provided.

Telescope Mount, M40, is a metal
bracket which places the telescope in the
most convenient position for sighting and
which is firmly fastened to the left
trunnion of the gun so that the telescope
moves with the gun in elevation and in

traverse. The mount contains provisions
for making bore-sighting adjustments of
the telescope.

M71D. and

----- j =S

Telescope Mount, M57

Optical Characteristics, Telescope, M71D

Talacrane
~<r

IwIvYuw

POWEE . ot s 5X
Field of view....... .. ..o 13°
Diameter of exit pupil . ................ 6.7 mm.
Effective focal length of objective. . ...5.525 ins,
Effective focal length of eyepiece. . ...1.623 ins.

Telescope, M71D, is a straight, lens-
erecting telescope with provisions for
diopter adjustments in accordance with a
scate reading from —2 to +2. The tele-
scope contains a reticle of the standard
antitank pattern applicable to 76 mm
A.P. Shot, M62. Two spherical collars,
one near the front of the telescope, and
the other at the rear, fit the locating
surfaces on the telescope mount. A
locating pin in the rear collar serves to
position the telescope correctly in the
mount. There is a window to allow
illumination of the reticle. A soft rubber
eyeshield is mounted over the end of the
eyepiece assembly.

Telescope Mount, M57, which consists
essentially of a mounting bracket and a
support mechanism, is bolted to the right-
hand side of the gun cradle. The mounting
bracket is a casting 14 inches long and
about 934 inches wide. It contains a
surface for supporting the telescope tube,
a clamp for the battery case of Instru-
ment Light, M33, and a holder which
surrounds the front mounting collar of
the telescope. The holder includes two

TELESCOPE, M53A1

¥

TILESCORE,
HIp e

HINCI ASSIFEED

TELESCOPE, M70 TYPE

end of the telescope and a spring-loaded
plunger to hold the telescope firmly
against the pads. In the rear part of the
mounting bracket is a lateral slide which
fits into a slot in the support mechanism.
The support mechanism consists of an
adapter, a lateral adjusting mechanisi,
and a'vertical adjusting mechanism. The
adapter serves to mount the rear tele-
scope holder and the other components
of the support mechanism. The lateral
adjusting mechanism is actuated by a
screw which is turned by a micrometer
on the left-hand side of the adapter. This
mechanism serves to slide the adapter to
the left and right. The amount of move-
ment can be read on a scale on the rear of
the mounting bracket. The scale is
graduated in reference numbers closely
approximating mils and covers 20 units
to the left and 20 uniis to the right of the
zero point. The vertical adjusting mechan-
ism, operated by a micrometer at the
bottom of the adapter, provides a means
for raising and lowering the telescope
through about 20 mils of elevation and 20
mils of depression as indicated on a scale
on the rear of the adapter. This telescope
mount is provided with a headrest.

TELESCOPE M76C AND TELESCOPE
MOUNT Ms5. Telescope, M76C, is simi-
lar to Telescope, M71D, in construction
and appearance. Its magnification is 3
power and the field of view is accordingly
increased to 21°30'. It has some decided
improvements in optical qualities and,
like all recent telescopes, has coated
optics. The body is slightly larger and
heavier than the M71D Telescope, but
the mounting rings are identical in size of
bearing surface. Like Telescope, M71D,
the M76C has a reticle of the standard
antitank pattern graduated for the 76
mm APC projectile.

Telescope Mount, M55, is similar to
Telescope Mount, M57. It is about an
inch longer than the M57. The mounting
bracket has been modified to permit bolt-
ing the mount to the left hand side of the
gun mount rather than the right side,
as is the case with Telescope Mount, M57.

locating pads for pQ.ﬂiH(\niﬂg the front

M70 Series Telescopes

Optical Characteristics

Power. ... 3X
Fieldof view.............c.ociviiinnn 12° 19’
Diameter of exit pupil ................ 0.217 in.
Effective focal length of objective....... 3.75 ins.
Effective focal length of eyepiece....... 1.25 ins.

The lens-erecting telescopes of the M70
series are identical except for the reticle
patterns, each of which is marked with
ranges and deflections applicable to a
different type of ammunition.

Each of these instruments consists
essentially of a tube and a sleeve. A



ontinued)

collar, attached to the tube, provides a
mountmg surface Except for the '\[{OH

1 auu w Cd(,ll LUICBLUP@ Ul lll( 4\1 l U
series 1s about 24 inches long. The length
of the M70H has been increased to permit
mounting the instrument on Telescope
Mount M55 or M57. The increase in
length is achieved by the use of an adapter
set which attaches to the telescope tube

hr—iprpn the erector lences uﬂ'\rnp the ]ln}lt

ecil LIS Creliol ICNISCs 41020 VA0 gl

rays are parallel. Thus there is no effect
on the optical characteristics of the

talaconna
LCLESCOPC.

The objective end of the M70 type of
telescope is made as small as possible so
that only a small hole is needed in the
armor plate. A rubber shield is fitted on
the eyepiece end. All these instruments
are provided with red, amber, and
neutral filters.

The M70 series of telescopes consists of
the M51 type of telescope, utilizing im-

nroved tvnes of ﬂ']_acc and with reticles of

pArOovea Ly pes ol A3s, allll L4 FeLICIES O

the recently adopted antitank pattern in

place of the Armored Force type reticles
which have been

n the telescones
used 1 wiiili Aavle oeen

usCl I il WalsSTopes

reduced to Limited Standard classifica-

Instrument lights are provided for all
these telescopes Instrument Light Ma32,
is used with the M70 L‘_y‘pt: of wwbt,upt:
having the binocular eyeshield, and
Instrument Light, M39C, is used with
such telescopes equipped with the mon-
ocular type of eyeshield.

TELESCOPES, M51, M54, M55, M56A1

'—J'.i'i appearairce, Lhcac chcauupca re~
semble those of the M70 series. They
contain the Armored Force Reticle in-
stead of the recently adopted antitank
reticle. Telescopes, M51, M55, and
M56A1, are identical with the M70 type
except in the type of reticle and optical
Q]ﬂQQ TP]PQP““F‘ 7\/[’\4 pn\m’-\ecps i}lc‘}\fl‘f

............. Q33C38C0S Silgiiliy

different optical characteristics. All these
telescopes are to be replaced by M70

type whenever they

turned over to Ordnance personnel for
adjustment.

rmimantg

nat
msiruments are

o REN FCDD-35, Notes on
Materiel—Telescopes T92, T92E1, and

TO2E2; FCDD-43, Notes on ‘.‘J.xterie}—

Telescope Mount, 'T85; FCDD-47, Notes
on Materiel-Telescope Mount, T82.

REFERENCES:

tion,
Reticie
Hluminated
Teiescope By instrument
Telescope Mount Liaht
M53A1-S M40.S M17
MZ‘.’C."S . ,.§ Component of vehicle M39 or M39C
M36AT-LSY
msl:i.53§ Component of vehicle M32 or M39C
MT0F-S ) ~ L o s ioer
M55L-S§ Component of vehicie  M3% or M39C
M70G-S Component of vehicle  M32 or M39C
M51-LS Component of vehicle  M29
M71D (S} M57 M33
MTOH (LS} M51 M32
KATEC (S) M55 M33
MTOH (LS) M55 M39

m LY S mm OFFICE CHIEF ,& QF ORDN/

HNCL ASSIFIED

m Gun Motor Carriage, M19

75 mm Howitzer Motor Carriage, MB

Light Tanks M3A3 and M5A1, Light
Armored Car, M8

Medium Tanks, M4 series

3" Gun Motor Carriages, M10 and M10A 1
3" Gun Motor Carriages, M10 and M10A 1
Medium Tanks, M4 series, 76 mm

TELESCOPE MOUNT, M40

TELESCOPE MOUNT, M55

Used With

155 mm Gun, M1918A1; 155 mm H.E. shell,
M101, supercharge, MV 2,410 f/s

75 mm Howitzer, M1A1, 75 mm H.E. shell,
{ M48, ¢charge IV, MV 1,250 f/s

37 mm Gun, M6; 37 mm A.P. Shot, M51

75 mm Gun, M3; 75 mm A.P. Shot, M6i

37 Gun, M7; 3" AP, Shot, M62

3" Gun, M7; 3" AP, Shot, M62

76 mm Gun, M1; 76 mm APC Projectile, M62,

(1 mil

{1 omi |ump;
Medium Tanks, M4 series, 76 mm 76 mm Gun, M1; 76 mm APC Projectile, M52
76 mm Gun Motor Carriage, M18 78 mm Gun, M1; 76 mm AP( Projectile, M62
76 mm Gun Motor Carriage, M18 76 mm Gun, M1; 76 mm APC Projectile, M62
,,,,,, ANCE Dy 1 OCZOBER 1044 325



PANORAMIC TELESCOPE MI12A5—STANDARD
TELESCOPE MOUNT M44—STANDARD

Gun and howitzer motor carriages are
self-propelled artillery, and therefore
their sighting and fire control require-
ments in some cases resemble more
closely those of Field Artillery weapons
than those of tanks. The 75 mm Howitzer
Motor Carriage, M8, is provided with an
observation periscope, a direct-sighling

7

telescope of the M70 series, and, for laying
the gun in both elevation and traverse in
indircet fire, a Panoramic Telescope,
M 1245, and Telescope Mount, M44,

PANORAMIC TELESCOPE, M12A5—
This differs from the other panoramic
telescopes of the M12 series in that it has

PANORAMIC TELESCOPE, M12A5 AND TELESCOPE MOUNT, M44

TR

AZIMUTH INDICATOR, M18
VIR

AOCITICN

AZIMUTH INDICATOR M20—STANDARD

AZIMUTH INDICATOR, M19—TOP VIEW

a special reticle for the 75 mm H.E.
shell, M48, as used in the howitzer motor
carriage. It is a grid-type reticle, grad-
uated for ranges up to 1,600 yards and
for deflections of 40 mils to the left and
to the right.

TELESCOPE MOUNT, M44—This
mount, which is located on the right-hand
side of the gun mount, serves to position
the telescope so that the eyepiece is
parallel to the bore of the gun. To secure
parallel movement of the telescope mount
with the gun in traverse, the mount is
bolted to the right side of the gun mount
above and behind the trunnions. The
telescope possesses no azimuth-compen-
sating elements, to permit accurate firing
with the trunnions out of level, because
there is no space on the mount for these
elements. Cross-leveling of the gun par-
tially solves this problem.

In order that the howitzer may also be
laid in elevation by means of the pano-
ramic telescope, there is an elevation
linkage which is bolted to the right-hand
side of the cradle. Through this linkage,
movement of the gun in elevation from
—175 mils to +750 mils is transmitted
to the telescope mount and indicated on
an elevation scale. There is also an
attached range drum scaled in yards.

AZIMUTH INDICATOR, M20—STAND-
ARD—This instrument is used for in-
direct laying of tank guns in azimuth. It
is standard equipment for the Gun Motor
Carriages, M10, M10A1, M18, and T71;
Light Tank, T24; Medium Tanks, M4
series; including those with the 76 mm
gun; and Medium Tanks, T23E3, T25E1,
and T26E1l. It consists of a mounting
bracket, a circular azimuth scale and a
micrometer, pointers to indicate the read-
ings of the scale and micrometer, and a
lighting system.

The mounting bracket serves as &
support for the instrument and contains
the mechanism by which the pointers are
geared to the turret ring. The azimuth
scale is graduated in mils at 100-mil



AZIMUTH INDICATOR M20 (cContinved)

intervals from 0 to 32 in two consceulive
semicircles. Around the edge of the azi-
muth scale is the micrometer scale grad-
uated at 1-mil intervals from 0 to 100.
Both scales are read in eounterclockwise
direction. The Lhird pointer beneath the
azimuth pointers indicates 0 when the gun
on the vehicle is pointing straight ahead.
As the turret
move concurrently to indicate the azi-
muth of the gun.

Azimuth Indicator, M20, is standard
for production, superseding the M8 and

i1s rotated, the pointers

M19.
MIS,

Originally the Azimuth Indicator,
was designed for use with Gun
Motor Carriages, while the M19 was
designed for tank use. The Azimuth
Indicator, M20, has been designed as an
improvement over the M 18 and M19 and
is to be used with both gun motor car-
riages and tanks. Its improvements over
the M18 and MI19 include a dust and
motisture scal, new pointers for microm-
eter and scale, a new raised dial vead-

g counterclockwise instead of clock-
This

wise, and a gunner’s aid. Is an

additional dial which permits the gunner
to apply azimuth corrections directly to
the indicator, thereby obtaining a “new
zero.”’

Azimuth Indicator, M18, differs from
the M19 chiefly in the graduations of the
azimuth scale. The M18 is graduated in
a clockwise direction from 0 to 3,200 in
two semicircles, while the M19 is grad-
uated from 0 to 6,400. There is also a
slight. difference in the mounting arrange-
ments of the two instruments.

ELEVATION QUADRANT M9—STANDARD

levation Quadrant, M9, is used for the indirect laying of

tank guns in clevation. Tt is standard fire control equipment
for Light Tank, 124, Medium Tanks, M4, including those with
a 76 mm gun, and Medinm Tanks T23E3, T25, and T26.
Heavy Tanks, M6 and M6A1, and Gun Motor Carriages, M 10,
M10A1, MI18, and T71. The adoption of this instrument has
eliminated the neecessity for the gunner’s quadrant, which is
inconvenient for use in a tank.

The instrument, contained in a metal casting, has an cleva-
tion mechanism, scale, and micrometer. The unit is screwed
firmly to a mounting bracket shaped to fit the mounting
surface of the tank gun mount. It is installed on the gunner’s
side of the mount, in a position conventent for use by him.

The clevation quadrant proper contains a level vial and an
index and is driven by a worm mechanism. The worm knob
contains a micrometer scale which measures 100 mils at 1-mil
intervals. As the worm knob is turned, it moves the quadrant
and the index along a scale measuring from 200 mils depression
to 600 mils elevation until the desired elevation or depression
has been set to the correct 100-mil indication. By turning the
micrometer scale further, the exact elevation or depression in
mils may be set in. When the actual elevation or depression of
the gun corresponds with the setting indicated on the scale and
micrometer, the level bubble is centered.

ELEVATION QUADRANT, M9

Instrument Light, M30, is provided for illumination of the
scales at night.

sIGHT MO6—STANDARD

expediting production, a certain amount
of ease of operation has been sacrificed

Slght M6, is the complete sighting
cquipment for the Hall Track 81 mm

Mortar Carriers, M4 and M21, and is
used for laying the mortar in elevation
and in traverse. The instrument 1s a
modification of Sight, M+4. The major
difference between Sights, M4 and MG,
is that, for the 300-mil deflection mech-
anism of the M4, there has been sub-
stituted a 6,400-mil azimuth cirele, thus
permitting full utilization of the wider
traverse of the mortar when mounted in
the mortar carrier. With the aim

HING AQQIHFD

by the omission of an azimuth worm
throwout device from the instrument.

The cross level incorporated in the M4
sight has been climinated from the MG
because there is a satisfactory level on
the yoke of the bipod which supports the
mortar. The vertical crosshair on the
reticle of the collimator sight is also
climinated.

Carrying Case,
this sight.

M46, is provided for

SIGHT, M6
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ELBOW TELESCOPE, M24 (M24A1 HAS LIGHTING WINDOW)

hese elbow telescopes and mounts are

standard on-carriage equipment for 3
inch and 90 mm antiaireraft gun car-
riages for direct fire sighting against
mechanized land or sea targets. They are
operated by the azimuth and elevation
trackers of the gun crew independently of
the regular antiaircraft fire control system.

The three telescopes are identical in
construction and optical characteristics,
being 3-power, erect-image instruments
with a field of view of 13° 20’. Their only
differences are in the reticle patterns.
Since the M24A1 is designed for aiming

TELESCOPE MOUNT, M2é6

UNCLASSIFIED

ELBOW TELESCOPE, M25, AND TELESCOPE MOUNT, M27

Position of

Elbow Telescope Instrument

Telescope Mount Gun Mount on Gun Purpose
M24A1 M26 3Y AA Gun Mount, MZ2AR, Left side Azimuth
M25A1 Me7 37 AA Gun Mount, M2A2. Right side Elevation
M24A1 M28 90 mm AA Gun Mount, M1A1 Left side Azimuth
M26A1 M54 90 mm AA Gun Mount, MTA1 Right side Elevation
M24A1 M47T(S. S.) 90 mm AA Gun Mount, M3 Left side Azimuth
M26A1 M46 (S. S.) 90 mm AA Gun Mount, M3 Right side Elevation

in azimuth, it has a horizontal reticle
scale graduated in mils lead. The M25A1
and M26A1, being used for alming in
elevation, have reticles marked to indi-
cate ranges in yards for specific ammuni-
tion. They have a series of horizontal

ELBOW TELESCOPE, M26, AND
TELESCOPE MOUNT, M54,
INSTALLED ON GUN CARRIAGE

range lines with the normal line on the
horizontal axis of the reticle.

Each telescope has a lighting window,
so that the reticle may be illuminated by
means of Instrument Light, M36.

The Telescope Mounts, M26 and M2§,

ELBOW TELESCOPE, M26, AND
TELESCOPE MOUNT, M4é6

m AR BRSSO FFICE CHIEF 8 OF ORDNANCE M saummumimammg 15 JANUARY 1244 3 2 9



etBow TELESCOPES M24A1, M25A]1,

M26A1

TELESCOPE MOUNTs M26, M27, M28, M54—M46, M47 (continued)

are attached to the left side of the top
carriage above the azimuth handwheels
and they rotate only in azimuth with the
respective guns. The mounting brackets
of the two mounts are differently shaped
in order to fit the mounting surfaces of
the particular gun.

Telescope Mount, M27, is mounted on
the right-hand side of the gun cradle in
front of the right trunnion, thus rotating
with the gun in elevation as well as in
azimuth. It is similar to the M26 and

M28 mount except that the bracket is
fastened to the right side of the gun with
the spindle in an inverted position and
the elevation adjustment is made by
screwdriver instead of by means of an
elevation worm knob.

Telescope Mount, M54, is mounted on
the right-hand side of the gun cradle
at the rear of the elevation indicator. It
performs the same functions as does the
Mount, M27, but differs in construc-
tional details so that it can be mounted

ELBOW TELESCOPE MOAT—STANDARD

TELESCOPE MOUNTS M52C, M52D—STANDARD

Ibow Telescope, M6A1, and the

Telescope Mounts, M52C and M52D,
comprise the azimuth sighting equipment
for Case II pointing of the guns of a
fixed anti-motor-torpedo-boat battery,
consisting of four 90 mm Guns, M1, two
on Mounts, M1A1, and two on Mounts,
M3.

ELBOW TELESCOPE, M6A1—This is
an 8-power instrument with a field of
view of 8° 45’. The reticle pattern con-
sists of a single vertical line through the
center. The telescope has facilities for
diopter-sctting adjustments, and has
clear, red, neutral, and amber filters, any
one of which may be inserted in place by
the turning of a filter selection knob. A
socket n front of the eyeshield provides
connection for a lamp which illuminates
the reticle.

TELESCOPE MOUNTS, M32C AND
M52D—Telescope Mount, M52C, is used
on each of the two 90 mm Gun Mounts,
M3, and Telescope Mount, M52D, is
used on each of the two 90 mm Gun
Mounts, M1A1. The mounts are identical
excepl in having slightly different types
of braces to fit the mounting surface of
different matéricl.

The mount is fastened to the left side
of the gun carriage so that telescope and
mount move with the weapon in Lraverse.
The telescope 1s secured to the upper part
of the mount which can be moved to the

TR ACCIHTIED

left and right for a setting of plus or
minus 7° deflection with 10° as normal.
Deflections are set in by turning a microm-
eter knob, which is located opposite the
micrometer drum on the worm gear. The
deflection scale 1s graduated in degrees,
from 3° to 17°, and the micrometer drum
in hundredths of a degree. A knob in
front of the micrometer knob 1s provided
for moving the telescope in elevation,
independently of the movement of the
gun, thus permitting the making of
adjustments.

Indexes are provided on the deflection
scale and the micrometer drum. By

ELBOW TELESCOPE, M6A1

on a different weapon in a different
location. It supersedes the now obsolete
Mount, M29, which was found to be
unsatisfactory because, when the gun
was clevated, the eyepiece soon went
beyond the gunner’s reach.

The substitute standard Telescope
Mounts, M46 and M47, are similar to
the standard mounts, with only such
modifications as are necessary for use on
different matériel.

Rerenrences—TM 9-370; TM 9-1600.

movement of these indexes, the instru-
ment can be aligned correctly.

Illumination of the telescope reticle and
the deflection scale and micrometer drum
is provided by means of a 6-8 volt source
brought to the mount from the trouble
light outlet on the gun junction box.

To insure that the mount holds the
telescope firmly in place when the gun
is fired, two braces have been installed.
One attaches the pivot point of the tele-
scope mount to the azimuth indicator
bracket and the other connects the left
rear bolt of the telescope mount to the
gun junction box.

TELESCOPE MOUNT, M52—WITHOUT BRACES



SIGHTING SYSTEMS M5, M6, M7 —sTANDARD

hese sighting systems are mounted on

antiaircraft gun carriages to provide
for direct sighting of the guns against
ground or naval targets or against aerial
targels under emergency conditions when
the remote control system is not in
operation.

SIGHTING SYSTEM, M5—This sight-
ing system is mounted on the 37 mm
Antiaireraft Gun Carriage, M3A1. For-
merly it was also used with the 87 mm
gun on Combination Gun Motor Car-
riage, M15A1, but the M5 is now obsolcte
for this installation, having been super-
seded by Computing Sight, M 14. It con-
sists of two I-power telescopes, the
necessary supports, and lighting equip-
ment for illumination of the telescope
reticles,

Telescope, M7, mounted on the left
side of the carriage, is used for tracking
in azimuth, and Telescope, M64, mounted
on the right side, is used for tracking in
elevation. Each telescope is attached to
the top carriage and the cradle so that it
moves with the gun in both azimuth and
elevation.

The telescopes are identical exeept for
reticle pattern. The M7 has a continuous
vertical line and a horizontal crossline
broken at the center. The operator of the
azimuth handwheel keeps the vertical
line on the target.

ke S ED

SIGHTING SYSTEM,

Iine and a continuous horizontal line
which must be kept constantly on the
acrial target. Below the horizontal line
are four horizontal range lines for use in
sighting land or naval targets.

Ring sights arc used as auxiliary sights
when the telescopes are not in working
order due lo fogging of the lenses or
clogging of the telescope with sand or
dirt. When the mount is rocked by recoil,
the target is often kept in view more
casily through use of the ring sights.

The azimuth ring sight is clamped over
Telescope, M7. It consists of a rear
clement in the form of an aperture 34 inch
in diameter, and a front element made up
of a large ring 2 inches in diameter with
a wire on its vertical diameter.

The elevation ring sight is used on
Telescope, M64, for emergency tracking
in elevation. Tt differs from the azimuth
sight only in that the crosswire of the
front sight is on the horizontal diameter.

The vertical and lateral deflection dials
serve to move the telescopes to account
for deflections. Both lateral and vertical
deflections are set in by moving the same
knob. The deflection knob is rotated for
setting lateral deflections and is clevated
or depressed for setting in vertical de-
flections. A lateral and a vertical deflec-
tion scale indicate the amount of deflec-
tions set in. Kach scale can mdicate 400
mils deflection in either direction.

M5, ON 37 mm CARRIAGE, M3A)

SIGHTING SYSTEM, Mé&—"This is a re-
design of Sighting System, M5, to fit the
top carriage uscd on the Multiple Gun
Motor Carriage, M15. IL consists of the
same telescopes—M7 and M64, with the
ring sights, vertical and lateral deflection
mechanisms operated similarly by rota-
ting or elevating and depressing a single
lever, lighting equipment, and a slightly
different mounting arrangement.

SIGHTING SYSTEM, M7—This sight-
ing system is mounted on the 90 mm
Antaireraft Gun Carriage, M2, and is
used only in dircel sighting  against
mechanized targets. 1L consists of two
3-power Telescopes, M60, and the neces-
sary supports and linkages.

One of the telescopes is mounted on the
left-hand side of the gun in front of the
trunnion, and the second is similarly
located on the right-hand side of the gun.
The left-hand telescope is used by the
azimuth tracker and the right-hand
telescope is used by the clevation tracker.

Both telescopes move with the gun in
traverse through 3060° and in eclevation
and depression from — 175 mils to +270
mils. When the gun has been clevated
to about 15° cach telescope is released
from elevation linkage by means of a
guide and roller mcchzmisr.n.l When the
gun has been depressed until it has again
reached an elevation of about 15° the
211
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SIGHTING SYSTEMS M5, M6, M7 (Continved)

SIGHTING SYSTEM, M6

rollers are guided into the groove in the
guide and the telescopes again follow the
gun in clevation and depression.

Telescope, M60, which has a field of
view of 13° 25, is a periscopic-type
instrument with the line of sighting about
12 inches higher than the line of viewing
in order that the objective end may clear
the top of the shield. The tclescope is
fitted with two reticles, a fixed reticle
marking ranges from 0 to 3,000 yards
at 500 yard-intervals, and a movable
reticle marking 50 mils of deflection to
the left and to the right of the center.
By turning the range-setting knob, which
is located in front of the eyepiece of the
telescope, the deflection scale can be
moved opposite the desired range gradua-
tion of the fixed reticle.

The telescope is provided with a sun-
shade and red, amber, and neutral filters,
any one of which can be inserted into the
end of the eyepiece after unscrewing the
knurled eye-shield adapter.

Each telescope is supported on a
mount. The mounts differ only in that
the azimuth mount has a elevating knob
by which the line of sight of the telescope
can be clevated or depressed through a
limited angle.

RereErences—TM 9-708; Notes on
Matériel—Frankford Arsenal—Sighting
System, M5, SIGHTING SYSTEM, M6, IN MULTIPLE GUN MOTOR CARRIAGE, M15
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COMPUTING SIGHTS M7A2, Mi4—stanpArRD—M7, M7AT1—ike

s

it

COMPUTING SIGHT, M7, HAS BEEN MODIFIED BY THE ADDITION OF 400-MILE
SPEED RINGS ON THE FORWARD AREA SIGHTS AND BY THE PROVISION OF

— . T

SPEED-RING SIGHTS TO BE CLAMPED OVER THE TELESCOPES

hese computing sights are mechanical

devices for use in direct pointing of an
antiaircraft gun when the director or
remote control system is out of order and
when it is necessary to open fire so
quickly that the automatic fire control
instruments cannot be set up. The in-
strument computes the lateral and ver-
tical leads and displaces the tracking
telescopes so that when the trackers are
sighting directly on the target, leads are
applied. Since the telescopes move with
the gun in elevation and traverse, the gun
is aimed at the predicted position of the
target when the crosshairs of telescope
reticles are superimposed on lurget.

COMPUTING SIGHT,M7A2 - This com-
puting sight consists essentially of the
computing mechanism, two tracking tele-
scopes connected by parallel linkages and
mounted on a support bar, and a flexible
shaft which transmils the azimuth to the
computing mechanism. Provision for bore-
sighting and dry-cell operated lighting
devices for illuminating telescope reticles
are also a part of this sight.

The computing mechanism, which is
located on the azimuth side of the gun,
conlains mechanisms by which the di-
rection and the speed of the turget are
sel in. Direetion 1s set in by an arrow
which is rotated until it 1s parallel to the
target course and points in the same di-
rection as the largel. Speed is set in by
turning a handwheel on the computing
mechanism. Both of these movements are
transmitted to the sights in the form of
deflections by means of a linkage. Eleva-
tion effcet on superclevation is automat-
ically applied by means of another shaft
which, as the telescope is elevated or de-
pressed, displaces the telescope in super-
elevation to the proper degree.

Since the seltings in the computing
mechanism are based on estimates, they
may not be correet as first applied. Ad-
justinent of the estimales is made by the
observation of tracers. ‘The direction-of-

UNCLASSIHED

course setting is adjusted so that tracers
pass through the projected course. Speed
setting 1s adjusted so that tracers pass
through the target.

The azimuth-tracking telescope,
mounted on the right-hand side of the
gun, and the elevation-tracking telescope,
mounted on the left-hand side of the
gun, are identical. They are designated
M7 and each contains a crosshair reticle.
Formerly Telescope, M7, was used only
for azimuth tracking and the M74 was
supplied for elevation tracking. The M74
was identical to the M7, except for reticle
pattern. In addition to the crosshairs for
the tracking of aerial targets, the reticle
of Telescope, M74, had horizonial range
lines covering ranges up to 1,700 yards.
This part of the reticle was used only
when the weapon was employed as an
antitank gun. In such cases, the tele-
scopes of the computing sights were used
without the compuling mechanism. Since
these range lines were very confusing to
aerial trackers, Telescope, M 74, was made
obsolete and replaced by the M7.

There are circumstances in which Tele-
scopes, M7, do not perform satisfactorily.
It has recently been required that the
ring sights used in Sighting Systems, M5
and M6, be provided for emergency use on
Computing Sights, M7, M7A1, M7A2,
and M14. One 15 clamped to the crossbar
adjacent to the azimuth tracking tele-
scope and the other to the erossbar ad-
jacent to clevation tracking telescope.

In addition to the basic clements of
Computing Sight, M7, two additional
devices are mounted on each side of the
gun to provide optional methods for
pointing the gun when the straight tele-
scope cannot be used. A collimator type
of sight is mounted on each straight tele-

“scope. For use when the computing sight

is inoperative, removable forward area
sights are also provided.

The rear element is a small aperture,
and the forward element is a cartwheel

COMPUTING SIGHT, M14, HAS BEEN MODIFIED BY THE ADDITION OF
FORWARD AREA SIGHTS AND SPEED-RING -SIGHTS AS ON THE M7.TYPE

() 5
COMPUTING SIGHTS

type of sight with concentric speed rings
for 100, 200, 300, and 400 miles per hour.
Between the 100 miles-per-hour and the
400 miles-per-hour speed rings are twelve
radial clock hour wires. Within the 100-
mile speed ring are horizontal and ver-
tical crosswires only. The vertical cross-
wire has nolches applicable to anti-
mechanized targets crossing at a range of
500 yards and at 20 miles per hour.

COMPUTING SIGHT, M7A1—This is a
less satisfactory instrument than the
M7A2. While the MTA2 has an improved
gear box, using a differential, and result-
ing in the course arrow control handwheel
remaining stationary, the M7ALl has a
gear box with a slip clutch. Thus the
handwheel rotates while the gun mount
is traversed. With the M7Al, it is more
difficult to adjust the course arrow, and
the settings are less accurate.

COMPUTING SIGHT, M7—This is an
older version of the M7Al. It has a
smaller course handwheel and the linkage
used to keep the axis of the course arrow
vertical is in a different position.

COMPUTING SIGHT, M14 (T55)—This
computing sight is standard for_use on
Multiple Gun Motor Carriage, MI15A1,
which mounts a 37 mm antiaircraft gun
and two cal. .50 machine guns. It per-
forms the same functions as the M7-type
computing sights, but has a different
type of computing mechanism. The latter
i located below the center part of the
mounting bracket.

This instrument is also Standard for
use with Combination Gun Mount, M54C.
The latter is a modification of .C,ombma-
tion Gun Mount M54, which is a com-
ponent of Combination Gun i\"loto'r C&?'
riage, M15A1. Combination Gun Mount,
M54C, is mounted on railway cars for
protection of railway equipment.

Rersrexces -Frankford Arser_lai
Notes on Matériel, FCDD-35, Computing
Sight, T55.
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HEIGHT FINDERS MIA2—sTANDARD—M, M2—LIMITED STANDARD

height finder is primarily used to

determine the slant range or the
altitude of enemy airplanes, and to
transmit the resulting data to the
director. The instrument may also be
used for the spotting of antiaireraft fire.
Recently the standard height finder also
has been adopted as the standard range
finder for use in seacoast artillery bat-
teries. The complete instrument includes
the height finder proper, the cradle, and

HIAINL AT N

HEIGHT FINDER, M1

the tripod. Metal carrying cases are pro-
vided for each of these components.
The height finder is fundamentally a
1314 foot stereoscopic range finder which
converts the slant range to altitude. By
means of measuring wedges, the image of
the target is moved in space until it
appears to have the same stereoscopic
relief as the reticle in the instrument.
The amount of movement of the wedges
necessary to produce this result is re-

HEIGHT FINDER, M2

lated to the range, and range may be read
directly from a properly calibrated scale.

The height finder proper consists of
two telescopic systems, one for each eye.
Each telescope has an objective, erecting
lenses, reticle, eyepiece, and other optical
components. By changing the position of
the erecting lenses, the magnification can
be changed from 12 power to 24 power.
Diopter settings and interpupillary dis-
tance of the eyepiece are adjustable, and




HEIGHT FINDERS MIAZ—MI1, M2 (continved)

filters
against haze,

various are  provided for
glare and camouflaged
targets. An internal adjustment mechan-
ism provides an artificial target at a
known range against which the instru-
ment may be calibrated.

The objectives, reticles, and erecting
lenses are mounted in a rigid tube known
as the optical tube. This tube, the
measuring wedges, internal adjuster mech-
anism, and end reflectors are mounted in
and protected by a double-walled body
tube.

The wedge mechanism for determining
range or altitude is contained in the
right-hand telescope system. The measur-
ing scale is calibrated from 550 to 30,000
yards, and indicates ecither rauge or
height according to the position of the
range-height lever.

The outer tube is covered with a layer
of heat-insulating material and a layer of
canvas, to minimize temperature changes.
The instrument is tightly scaled and
filled with dry helium at approximately |
pound per square inch pressure, to re-
duce errors due to unequal heating of the
various parts. Since helium has a low
index of refraction, its use reduces
stratification.

Mounted on the outer tube are two
8-power Elbow Telescopes, M7, one used

Use

for tracking the target in azimuth, the
other for tracking in elevation.

CRADLE - The supports the
height finder proper and contains the
mechanisms by which the instrument may
be elevated and traversed. On it are
mounted the mechanisms for receiving
and transmitting azimuth, altitude or
height, and elevation data.

Various electrical units are coutained
in the cradle for power supply, data
transmission, and llumination of reticles,
scales, and the internal adjustment
mechanism,

Level vials are provided on the cradle
for leveling the mstrument.

TRIPOD- -The tripod serves as a firm
support for the cradle and the height
finder. Leveling is performed by inde-
pendent adjustment of each tripod leg.

EQUIPMENT- -A cylindrical metal car-
rying case 1s provided for the height
finder proper and includes a shock-proof
carriage facilitates sliding the
height finder proper in or out. Both the
cradle and tripod have individual packing
cases. Spare parts and tools are kept in
the cradle and tripod cases.

The instrument is also provided wilh
an electrically heated cover to permit
operation at very low temperature, and
to maintain an even overall temperature.

cradle

which

RANGE INDICATOR MK. 1—STANDARD

RANGE INDICATOR, MK. 1

farther apart.

UNCLASSIFIED

s crv e, T

A canvas sunshade, covering the height
finder proper, is provided to keep the
instrument {rom becoming uneven in
temperature,

Among other equipment provided with
each height finder are end-window dia-
phragms with slot openings. The use of
these diaphragms decreases the number
of rays of light entering the instrument
and intersecting the reticle plane at
different points. Thus the possibility of
blurring the target image is lessened and
the accuracy of the observer’s readings
1s increased.

HEIGHT FINDER, M1A2—STANDARD
--This instrument, is the Height Finder,
M1, with a number of modifications de-
signed chiefly for improving the optlical
parts of the height finder, for strengthen-
ing the mechanical construction of the
instrument, aud for facilitating the opera-
tion, adjustment, and transport of the
height finder.

HEIGHT FINDER, M1 AND M2—LIMITED
STANDARD -All of the height finders
which have been procured are either the
M1 or M2 The Height Fmder, M2
operates on the same principles as the
M1, but differs in construction, and weighs
200 pounds more than the M1.

RurERENCES-—FM 4-110; 'T'M 9-1623;
TIM 9-2005 v. 6; TM 9-2623.

Rungc Indicator, Mk. I, is a simply constructed, but accurate,
nonoptical, stadia-type range finder, used to measure quickly
the slant range to various enemy aircraft. The instrument has
the appearance of a small hand-mirror with a two-inch circular
opening in the center. The wide rim is divided into quadrants
which are marked off in ranges for designated airplanes wilh
wing spans of 45 feet, 60 feet, 75 feet, and 90 feet respeetively.
Through the center opening are seen two parallel wires. One
is fixed along the diameter of the circle. The position of the
second parallel wire may be changed by revolving a narrow
cireular rim around the edge of the opening. A clockwise move-
ment of the rim serves to shorten the distance between the two
parallel wires and a counter-clockwise movement spreads them

The indicator is suspended around the observer’s neck by a
lanyard which insures that the instrument is 24 inches ffom his
eyes when held outward and stretched tightly. The wires are
adjusted to indicate the maximum range of the gun and am-
munition used, and the type of airplane observed. When the
wing span of the airplane can be measured between the wires,
the gunner may open fire,
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"Fhese kits contain material and equipment
lnecessary for charging a height finder with
helium and for checking the purity of the helium

piee

filling.

HELIUM FILLING KIT, M6 A1—This kit is stand-
ard for use by Ordnance personnel. It consists of a
helium purity indicator (katharometer), a helium
pressure regulator, 3 brass connectors,
lanothe of 3 cinch m b]’\nv }Inse

WLNgLs O 7ig-uillia TROVCH 0sC,

driver, a wrench, and printed instructions.

m pnrity Tt is
by antiaircraft personnel who check on th
degree of purity of helium by a method not
requiring a katharometer. The M8 differs from
Ule J.\lel only in U’le Iact that the helium purlty

This instrument is used to test and train stereo-
s coplc vision. lhrough 1ts use it 1s possmle to

stereoscopic range- or helght-ﬁnder operator or
a spotter. It is also useful for strengthening and
exercising the eyes.
The stercoscopie tester is a table model stereo-
scope wnn a calibrated shaft, a slide holder and
t.

h an clectrie lighting arrangemen

> two series of slides, the first of which, known
as the D.B. series, provides a means for testing
visual acuity, muscular balance, astigmatism,
fusion, color blindness and, to a certain extent,
sterec-acuity. The second series of slides, the

D.C, series, is usually given only to the

successfully pass the first tests. This series is used
for the testing and training of stereo-acuity. The
results are measured in percentage of stereopsis.

In addition, there isa target slide which demon-

with a sumlar xmage. By turnmg a knob, the two

images can be made to fuse in depth to indicate

comparative accuracy of stereoscopic vision.
RereErENCES—TM 9-2005, v. 5; TM 9-2653.

"OHNCTHASSIFIFD

STEREOSCOPIC TESTER, MTAY, WITH SLIDE



STEREOSCOPIC TRAINER M7 —STANDARD

he stercoscopic trainer is an instrument

designed principally for training opera-
tors of stereoscopic height and range
finders in making stereoscopic contact. It
can also be used in training operators of
coincidence type range finders in bringing
target images into coincidence. In addi-
tion, the instrument is a valuable means
of excrcising the eyes and testing vision.

The trainer is a table model stereo-
scope, of cylindrical shape, with dimen-
sions similar to those of the central
portion of the standard height finder. In
use, the trainer, in the lower part of its
carrying case, is placed on a sturdy table
heavy encugh to bear its weight, which is
more than 100 pounds.

Stereoscopie Trainer, M7, requires two
operators—an instructor and a student.
The instructor stands at the left-hand end
of the trainer and all the parts of the
instrument which he must operate are on
that end. There is a target turret knob,
which is turned to select any one of four
target images. A reticle turret knob is
used to sclect either of two reticle patterns
or a semihalf-wave plate. The first reticle
pattern simulates the standard height
finder reticle pattern when viewed at 12X
magnification. The second is the same
pattern as it appears at 24X magnifica-
tion. The third choice is a circular plate
which covers one hall of the image ficld
with a semihalf-wave plate permitting
the use of the trainer in split ficld coin-
cidence training. The instructor can also
make use of an elevation and an azimuth
tracking cam knob. Either of these may
be used in any one of two positions. The
first causes the target to move in a steady
course. The second simulates lateral
movement from the steady course, thus
making it necessary for the operator to
compensate for errors made by the
clevation tracker as often occur in height
finder operation. Cams in the interior of
the trainer are the mechanisms by which
this effcet is produced. Tt is impossible o
compensate for azimuth trackin%_ CITOTS,

nant AQQUEIED

STEREOSCOPIC TRAINER, M7

but this gives the student practice in
meeting the situations encountered in the
use of a height finder.

The student stands at right angles to
the operator, and all parts used by him
are on the upper surface of the trainer.
The knobs and dials used by the student
are arranged, spaced, and shaped so that
the operation of the trainer is exactly the
same as that of the height finder. Toward
the left is a binocular eyepicce. Adjust-
ments may be made for interpupillary
settings and diopter secttings. There is a
head rest which has a means for turning
on the reticle lamp. On the central control
panel, located to the right of the student,
is a range knob by which the operator can
control the depth position of the target.
Ile aims to keep the target at the same
apparent intensity as that of the central
line of reticle markings.

When the instrument is used to give
coincidence training, the range knob is
turned to bring the two target images of
the two split half-target images into
coincidence. The double-target images
are secured when the student turns the
polarizing filter levers half way between

the ortho-stereoscopic position and the -

pseudo-stereoscopic position. The  split
target images are sceured by use of the
semihalf-wave plate and by correct ad-
justment of the polaroid filters.

Also mounted on the central control
panel are the reticle lamp socket, the
knob which controls the illumination of
the reticle when a slide is used, which
simulates night conditions, and the in-
ternal adjuster which is used in making
zero adjustments.

To the left of the student, just asin a
standard height finder, is an elevation
knob. The student turns this knob when
neecessary to keep the target behind the
central line of reticle markings.

"The aceuracy of the student’s aperation
and his ability to retain stercoscopic
conlact with the target are recorded
automatically by a pencil held over a

roll of recording paper which, when set
to operate, unrolls for a 100-second
period. If the student wishes to note
particularly his achicvement at a given
moment he makes use of the pencil lifter.
At this point, a white space is left on
the paper.

The simulation of the conditions of
binocular vision, as well as the resultant
attainment of stereoscopic contact and
coincidence of two separate images, is
brought about by the optical compo-
nents of the trainer. In front of the target
slide is a fixed Wollaston prism which
separates the beam of light from the
target image into two components, repre-
fsenting respectively the image as seen
by the left eye and the image as seen by
the right eye. These images are polarized
at right angles to each other. By means
of a beam splitter, the component repre-
senting the image seen in the left eye is
directed into the left telescope and that
representing the image seen by the right
cye Is directed into the right telescope.
Because of the action of the polaroid
filters, however, the eye appears to see
only one target image.

The displacement and convergence of
the two images are controlled by means
of the range knob which moves longi-
tudinally the second Wollaston prism
which is located just after the reticle.
This movement causes an apparent move-
ment in depth of the stereoscopically
fused image. If the images are super-
imposed in the plane of the reticle, the
target appears to be at the same distance
as the reticle. If the left eye image is at
the left of the right eyc image, the target
appears behind the reticle. If the left eye
image is at the right of the image it
appears in front of the reticle.

The semihalf-wave plate, which is used
to provide training in operation of coin-
cidence range finders, consists of a half-
wave plate over one half of the image
field. Tt serves to retard the light entering
that half of the field so that its plane of
polarization is rotated through 90°. When
both polarizing filters are in the same
position there will be two slightly dis-
placed images of the target. In the upper
field, they will be pseudo-stereoscopic,
with the image seen by the right eye
appearing to the left of that seen by the
left eyc. Turning the range knob makes
the one image appear in front of, behind,
or in stercoscopic contact with the other
image.

For split-field coincidence type images,
the polarizing filter levers are turned
to opposing positions. Then there is a
split image which can be brought into
coincidence by turning the range knob.

RurerENCE—TM 9—§54



MECHANICAL ANTIAIRCRAFT DIRECTORS

hese antiaircraft directors compute

mechanically and continuously the fir-
ing data for the indircet fire of anti-
aireraft In the of carlier
directors, a dala transmission system was
used for sending these data automatically
to one or more guns from transmitters
within the directors. The data were then
applied to the guns by manually controlled
“mateh the pointer” indicators. With the

guns. case

most modern directors, the data are ap-
plied automatically to the gan by means
of a remote control system which has its
own cable system for transmitting the ele-
vations and azimuths. Power [or the oper-
ation of these instruments is sceured from
a generating unit, located in the vicinity.

The director is enclosed in a metal case,
supported at convenient operating height
by a tripod. In the interior of the instru-
ment are various interconnected cams,
gears, differentials, and other mechanisms,
carefully constructed and positioned to
represent, calculate, and solve accurately
mathematical functions and relationships.
By means of these mechanisms known data
relating to the present position of the
target, such as azimuth, elevation, and
range or height are converted mechani-
cally to future position data, representing
the position of the target at the instant
of shell burst or impact. Thus the correct
firing azimuth and quadrant elevation for
the gun are determined. For weapons us-
ing time fuzes, a fuze time is also calcu-
lated and transmitted to the fuze sectter.

The operation of the different models
of directors is based on various principles
of triangulation, the more common being
the angular travel method and the plan
prediction method. In the first method
the rate of travel of the target is derived

from the changing angular position of the
target. In the second, rates are established
along three axes, two at right angles to
each other in the horizontal plane.

The present azimuth and the present
angular height of the target are intro-
duced into the machine automatically by
means of mechanisms geared to tracking
telescopes which are kept directed at the
target.

In most directors, including the M7
type, the altitude of the target is sent
electrically from the height finder. The
M5 type, however, is not connected with
a height finder. The operator estimates
the range,or, as with the Director, M5A2,
determines it by means of a special range
finder. He sets the range in the director by
means of handwheels at the rear of the
instrument. Corrcctions are made by ob-
servation of the tracer stream. Except on
the M5 series, other handwheels are used
for introducing ballistic corrections, spot
corrections and parallax corrections.

At present a number of different models
of mechanical directors are in use, but
only the M5A2 is standard. The older
models are considered here, however,
because many of them are in general
use and because the M7 type director
is a modification of many of the older
models.

The various models differ in principle
of operation, in the number and type of
corrections applied, and in the limits of
operation. By limits is meant that each
model is usually able to register and han-
dle only such data as will be encountered
in normal operation of the weapon with
which it is used. In addition, some diree-
tors work on the assumption that the alti-

tude of the plane is constant. Others can
apply corrections to account for gliding
or diving targets.

DIRECTOR, M1—LIMITED STANDARD
—This director was made in England by
Vickers Armstrong, Ltd. It is used with
3" antiaircraft guns, fixed or mobile. Data
are transmitted by a D.C. step-by-step
transmission system which is not self-
synchronous. The instrument operates on
the angular travel system and can apply
only constant altitudes. Unlike the later
models, many of its computations are
solved by matching pointers to curves of
charts mounted on drums. The director
and tripod weigh 250 pounds and six oper-
ators are required.

DIRECTOR, M1A1—LIMITED STAND-
ARD—This is the M1 modified to make
use of an American data transmission sys-
tem, the M2. It is larger than the MI,
having a total weight of 811 pounds. It is
now under further modification for use
with the Data Transmission System, M3
or M4.

DIRECTOR, M2—LIMITED STANDARD
—This is the first American-made direc-
tor, being manufactured by Sperry Gyro-
scope Company. It is used with 3” fixed
or mobile guns and with the M2AL or
M2A2 data transmission system. It is a
very complicated and exact instrument,
making corrections for wind, drift and
time of flight. It is so heavy that it can
be transported only on a large trailer, on
which it is mounted for operation. The
plan prediction method is used, and only
constant altitudes are applied. Eight to
12 operators are required.

ELBOW TELESCOPES FOR DIRECTORS

Tracking Field of

Dirzctor Telescope Power View Reticle

Mg, M3, M3AT1 M2 8 X 8° 45’ Plain crosshairs

M4 series Mé 8 X 8° 45/ Single hair

M5 series M17 (fo be replaced by M75C) 8 X 6° Interrupted crosshairs
M58 (parallel procurement 8 X 6° Interrupted crosshairs
with M17)
M75C (Standard) 8 X 6° Crosshair with azimuth

scale in mils.

MT series M17 (Standard) 8 X 6° Interrupted crosshairs

M58 (parallel procurement 8 X 6° Interrupted crosshairs

with M17)

st ACCIDIEN

Spotting Field of

Telescope Power View Reticle

M1A1 42X 11° 10" Mils cross-
hairs

M1A1 49 X 11°10” Mils cross-
hairs

None

M1A1 42 X 11° 10”7 Mils cross-
hairs



DIRECTOR, M1

DIRECTOR, TS8E3—LIMITED STAND-
ARD—This is a forerunner of the Direc-
tor, M3, and is designed for use with the
Data Transmission System, T8E3. Like
all early directors it is used only with 3”
antiaircraft guns. It weighs about 650
pounds.

DIRECTOR, M3—LIMITED STANDARD
—This dircetor is a simpler modification
of the M2, weighing only 750 pounds and
requiring only 5 operators. It is used only
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wind, drift, quadrant elevation, and fuze
settings. Corrections for firing at diving
and for horizon-
naval targets are

or climbing aireraft
tal firing at land or
applied.

DIRECTOR, M3A1—LIMITED STAND-
dnnt ACCIEIEDN

ARD—This is used with 105 mm fixed
guns and makes use of Data Transmission
System, M3A1 or M4A1. This is the M3
director modified to accommodate the
greater range of the 105 mm gun.

DIRECTOR, M4—LIMITED STANDARD
—This director is used with 3 inch or
105 mm antiaireraft guns with Data
Transmission System, M3AL or M4AL
It is 2 modification of the M3 director,
being about 100 pounds heavier. It makes
the same corrections as does the M3.

The director can be used with several

regular equipment,

Director, M,

so furnishes the present

angular height and the present azimuth
of the target to the height finder to

i W 4AFENETE

DIRECTOR, MI1A1

insure that both instruments are track-
ing the same target.

T
is nsed with 37 mm and
aft matériel in connec-
tion with Remote Control System, M1 or

M5. Tt is a comparatively simple mechan-
annd
and-

arforna
or for parallax anc
with no fuze data. It is useful against low-
flying planes at short range and high
angular rates of travel. Three operators

are required.,

and

dition
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DIRECTOR, M5A1—LIMITED STAND.-
ARD—This instrument is the M5 mod_l—
fied by the addition of a synchronous unit

which permits complete self-synchronous
operation in elevation as well as azimuth.

In addition amplifiers have

In a the torque fic

, wle rque

been removed and various modifications
made within the director to make the



MECHANICAL ANTIAIRCRAFT DIRECTORS (Continved)

DIRECTOR, M2 DIRECTOR, M3 OR M3A1

removal possible. This director is used with Remote Control
System, M9 or M 10.

DIRECTOR, M5A2—STANDARD—This newly standardized
M5 type director is made up of Director, M5A1, modified
by the addition of the 30-inch-base Range Finder, M10, and
provided with an altitude converter and a servo mechanism
for setting the slant range into the multiplying mechanism of
the director. All M5 type directors in the field are to be modified
to M5A2 status as soon as practicable,

Range Finder, M10, is an 8X, coincidence type of instru-
ment, utilizing the principle of color separation of the two
images. The image seen through the right window is in one
color and that seen through the left window is in the com-
plementary color. When the two images are in coincidence,
the colors merge and one image appears in natural colors. This
range finder has an additional eyepiece which is used in spotting
by the tracer observer to determine how close to the airplane
the tracers pass.

DIRECTOR, M7—SUBSTITUTE STAND ARD—The M7 director
is used with 3 inch, 90 mm, or 105 mm antiaircraft matériel.
‘“With 90 mm Gun Mount, M1A1, the Remote Control System, st
M2, is used. DIRECTOR, M4

UNCLASSIFIED

&



AECHANICAL ANTIAIRCRAFT DIRECTORS (Continued)

The M7 director is like the M1 except that it has
ncreased hmits of operation and hus some new
nechanisms which make its results more nearly
ccurate. These include a fuze dead time correction
nechanism and separation of range and altitude
ate knobs from the range and altitude handwhecls.
\IL M7 directors are to be modified as soon as possible

o M7A1B1 or M7A1B2 status.

DIRECTOR, M7A1B1—SUBSTITUTE STANDARD
—This is Director, M7, modified by the addition of
. mechanical smoother. The smoother is used in
moothing the input data of the director, since slight
rrors in input are often amplified to cause wide
rrors in output data. It was recently reclassified
rom standard to substitute standard, leaving only
lectrical directors standard for major caliber guns.

DIRECTOR, M7A1B2—SUBSTITUTE STANDARD
—Director, M7A1B2, cousists of Direcltor, M7,
nodified by the installation of u slightly less salis-
actory smoother than that used in Director,

V7A1B1.

RerereENcEs—FM 4-110; FM 4-112; OS 9-58;
'M 9-1650; TM 9-1655; TM 9-1658; 'TM 9-1659;
B 9-2655; TM 9-2658. DIRECTOR, M5ATE1, WHICH IS MODIFIED AS M5A2

DIRECTOR, M5 OR M5A1 DIRECTOR, M7
e aIIEDY



DIRECTOR TRAINER M8—STANDARD

DIRECTOR TRAINER, M8—SET UP FOR OPERATION

he Director Trainer, M8, is an instrument for

training the range setter of Director, M5 or
M6, used with 37 mm and 40 mm antiaircraft
guns.

The trainer contains a director assembly and a
target assembly. The director assembly simulates
an M5 or M6 director, as far as range handwheel
and dial are concerned. It also contains a “canned
course’’ apparatus.

The target assembly contains a miniature
airplane which is made to turn on a support,
giving the appearance of a hostile plane in
various positions of a normal course. Behind the
plane is a drum covered with a lithographed sky,
which is revolved at a speed representing the
plane speed selected by the instructor. The
courses of the plane are changed by changing
charts in the director.

The trainer is devised so that the instructor, at
the control panel, can cause the representation
of various representative target courses. The stu-
dent turns the range input handle as on a real
director, making adjustments as indicated by
observation of simulated tracers displayed as
shorts, hits or overs, depending upon the accuracy
of the range value set in. Time delay in the
appearance of tracers, corresponding to time of
flight of a projectile, is introduced electrically. DIRECTOR TRAINER, M8—TARGET UNIT

HNCHASSHIED




ELECTRICAL ANTIAIRCRAFT DIRECTORS

he electrical antiaireraft directors in-

clude the M9 type for use with 90 mm
antiaireraft guns, and the M10 for use
with 120 mm antiaireraft guns. The M7
type director, however, is retained along
with the M9 as the substitute standard
director for use with 90 mm antiaireraft
wmatériel.

The M9 series of directors include the
M9, the M9YA1, and the MYA2, while the
™10 scries includes the M10 and the
M10AL. Director, M9, is designed for use
with the 90 mm H.E. Shell, M71, in ac-
cordance with Firing Table, 90 AA-B-2.
The M9A1 is constructed according to
revised and more nearly correct firing
dataaccording to Firing Table, 90 AA-B-3.
In addition, Director, M9A1, has new
spinner motors in the azimuth, elevation,
fuze, and time of flight servo motors, a
new type of oil pan with improved fittings,
and slip rings and a slip ring spring wiper
assembly in the azimuth servo, made of a
different metal from those in the M9,

Director, M9A2, is the M9A1 with
numerous modifications made chiefly to
insure smoother input data and more ac-
curate computed data, and to increase the
durability and serviceability of the diree-
tor. Director, M9AZ2, is standard, and the
M9 and M9YA1 are limited standard. All
directors of this lype to be manufactured
1n the future will conform to specifications
for the M9A2. Those actually issued to
troops in the field, however, will be given
only such changes necessary to conform
to M9YAL standards.

All M 10 directors are being modified at
the factory with new spinner motors in
the azimuth, elevation, and fuze servos.
“Thus modified, the director retains the
designation M10, and is classified limited
standard. Incorporated in all M10-type
directors of new manufacture will be im-
provements similar to those of the M9A2.
These directors will be standard under
the designation M10AL.

Electrical directors differ from the gen-
erally used mechanical directors in that
mathematical caleulations are made by
electrical devices such as potentiometers,
resistances, capacitors, vacuum tubes, and
inductances. In the mechanical directors,
calculations are performed by means of
rnechanical devices, such as differentials,
cams, gears, and variable speed drives.

These directors are complicated devices,
weighing more than 3,350 pounds. They
are nstalled in Director Trailer, M22,
M 14, or M13. The major components of
an clectrical director are a tracker, a com-
puter, a power unit, and an altitude con-
wverter, all interconnected by a Cable
System, M7.

TRACKER, M2 —The tracker consists
of a rolating head, mounted on a tripod,
carrying two elbow telescopes and two
seats for the observers. The

NCLASS D™

scopes move together in elevation. The
rectangular co-ordinates of the target posi-
tion, as determined by tracking, are trans-
mitted cleetrically to the computer. Dials
on the tracker indicate continuously the
azimuth and elevation. Adjustable illumi-
nation is provided {or the telescope reticles
and the dials. The tracker is used only
when the target is visible. When the tar-
get is invisible, this director is used
with the Radar Systems, SCR-545 and
SCR-584, and the tracker is not used.

Aided tracking is provided in both azi-
muth and clevation. It is a combination
of manual and motor drive, controlled by
the sume handwheel. It can be disengaged
when desired.

COMPUTER, M3 SERIES—The com-

puter mechanism receives in electrical
rectangular coordinate form the present
position data supplied by the tracking
instrument. It makes continuous auto-
matical clectrical computations of firing
data and transmits these data continu-
ously to the 90 mm gun. A number of
corrections and spots are introduced
through these elements. Computer, M3,
is used in Director, M9. Computer, M3A1,
1s the M3 computer, constructed accord-
ing to the revised ballisties of Firing Table,
90 AA-B-3, for use in Director, MOAT.
Computer, M3A2 is used in Director,
M9AZ2,

COMPUTER, M4 SERIESffComputer,
M4, used with the Director, M10, and
Computer, M4A1, with Director, M10A1.

SPRSA
L e Y
Do, 8

COMPUTER, M3

OR M4 TYPE
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ELECTRICAL ANTIAIRCRAFT DIRECTORS (Continued)

They are like the M3-type computers,
but each computer of the M4 type has a
ballistic network incorporating data for
the firing table used with the 120 mm gun
rather than that used with the 90 mm gun.

POWER UNIT, M8—This unit receives
3-phase, 115-volt, 60-cycle power from
the primary source, the Generating
Unit, M7 or MI&. Tt 1s converted into
direct current of several different highly
regulated voltages by means of vacuum
tube rectifiers.

TRACKER, M2, WITH TRIPOD, M12

ALTITUDE CONVERTER, M2—When
ranges or altitudes are transmitted to the
director by means of a height finder or
the Radar System, SCR-268, an altitude
converter is used to convert the data into
the cleetrical form required by this direc-
tor. When used with Radar Systems,
SCR~545, the altitude converter is not
used, as data are already supplied in elec-
trical form.

CABLE SYSTEM, M7—Thc cable sys-
tem used with this series of directors has
recently been modified by the incorpora-

ALTITUDE CONVERTER, M2

tion of a cloud switch into the cable
system. The cloud switch enables a quick
changeover from visual to radio tracking
and vice versa.

DIRECTOR TRAILER, M22—This
trailer, a modification of the present sub-
stitute standard M14 trailer, has inside
dimensions of 9%4 feet by 734 feet. The
M22 also has an insulated wooden ceiling,
and dust-, rain-, and gas-proofed doors,
windows, and cable outlets. Blackout pro-
visions are also made. All cables are
concealed beneath a false floor and in
risers. There are a folding workbench and
various storage provisions for tools and
aceessories. A hceater is provided. Dirce-
tor Trailer, M13, is limited standard for
this purpose.

ADVANTAGES—Theclectrical direc-
tors have heen proved just as accurate as
the mechanical dircetors, and are superior
to the mechanical directors in certain re-
spects. The important advantages of the
Directors M9 and M10 over the M7 are:
aided tracking; complete ballistic solution
for nonstandard conditions, such as muz-
zle velocity, wind, air density, and drift;
and the climination of dynamic crrors
inherent in the prediction mechanism of
the Director, M7.

In addition, the electrical directors
have a minimum slant range of 1,200
yards instead of the 3,000 yards of the
mechanical directors. With a horizontal
range of 28,000 yards, these directors
have almost twice the range of a mechani-
cal dircetor of the M7 type.

RererNceEs—1TM 9-671; TM9-1671B.



DATA TRANSMisSION SYSTEms M4, MA4AA]l—STANDARD

hese data transmission systerns provide

a means for the clectrical transmission
of azimuths and elevations from an anti-
aireraft director to electrical pointers on
an azimuth and an elevation indicator on
the gun carriage. Members of the gun
crew constantly operate the azimuth and
elevation handwheels on the gun carriage
so0 that the indexes of the mechanical and
electrical dials of the indicators always
waatch. The weapon is thus elevated and
traversed with little dead time clapsing.

Fuze data signals are also sent from the
director through the data transmission
system to the fuze indicator, and from the
height finder to the director. Power for the
data transmission system is provided by a
generating unit.

A data transmission system consists of:
(a) all indicators and associated on-
carriage wiring on as many as four guns
of a battery; (b) a main junction box; and
(c) cables and plugs for interconnecting
the guns, junction boxes, height finder,
director, and generating unit.

There arc two standard antiaircraft
data transmission systems, the M4 and
the M4A1, They are the same in princi-
ples and methods of operation, but they
differ in some of the electrical components.

REMOTE CONTROL SYSTEM MI

hese remote control systems provide a

means by which an antiaircraft gun is
automatically traversed and clevated to
the correct angles as transmitted electri-
cally from the director, thus pointing the
weapon more accurately and rapidly than
is possible by manual operation.

Fach remote control system consists of
a double sct of components, one for re-
ceiving and applying azimuths, the other
using elevations in the same manner. A
single cable system, not a part of the
remote control system, is used to connect
the Mb5-type Director electrically with
this on-carriage equipment and the gen-
erating unit.

Limit switches are provided for the
automatic breaking of connections with-
out harm to any mechanisin when the
weapon has reached its maximum or
minimum elevation.

REMOTE CONTROL SYSTEM, M1—
This remote conlrol system provides for
continuous automatic tracking of 360° in
azimuth and elevations between 0° and
85°. The maximum speed is 20° per sec-
ond, sufficient to follow practically any
target encountered at the present time.
The system operates on a 3-phase, 60-
cycle, 115-volt current.

UNCLASSIFIED

AZIMUTH OR ELEVATION INDICATOR, M4

DATA TRANSMISSION SYSTEM, M4
—This system is used with the Antiair-
eraft Director, M3 or M4, at 3" mobile
Antiairceraft Gun Mounts, M2, M2A1 and
M2A2. With some changes, the system
can be adapted for use with the Director,
Ma2.

In this system, the cable leads to a re-
ceptacle box which is located in front of
the top carriage of the gun mount. From
the receptacle box, the cable leads to the

REMOTE CONTROL SYSTEM, M or M5, ON 40 MM A.A. GUN CARRIAGE, M2

The gun is automatically moved in azi-
muth or elevation by means of an oil
motor which receives its oil from an oil
pump, itself operated by a separate elec-
tric motor. This apparatus, known as the
oil gear, is assembled on the weapon and
coupled to it.

Each oil gear consists of an oil pump
and moter unit assembly and the electri-
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w —MI, M3

distribution box where separate cables
lead to the elevation indicator on the right
side of the carriage and to the gun junc-
tion box on the left side. From the gun
junction box separate cables lead to the
azimuth indicator and the fuze setter.
The gun junction box also contains a step-
down transformer to provide low-voltage
power for illuminating the brecch lamp
and the fuze setter lamp.

Special equipment furnished includes
twelve cable reels, five trouble lamps, an
ammeter, a voltmeter and an ohmmeter.

DATA TRANSMISSION SYSTEM,
M4A1—This system is used with 3” fixed
Antiaircraft Mounts, M3, M1917M1 and
M1917MII, as well as the 105 mm Anti-
aircraft Gun Mount, M1. It is used where
the cable can be buried. The same direc-
tors are used as with the M4. It differs
from the M4 only in certain details as to
arrangement of components, in the addi-
tion of an extension junction box and in
the substitution of a contact ring assem-
bly for the receptacle box. The use of
contact rings prevents the long cable from
moving with the carriage, becoming
twisted, and interfering with operation.

RerEreENCcES—TM 9-1656, TM 9-2005,
v. 5.

LIMITED

STANDARD'—'M] 5

.:‘
1

SUBSTITUTE
STANDARD

cal differential and transmitter assembly.
The induction motor drives the oil pump,
while the electrical differential and trans-
mitter control the operations of the oil
motor in synchronism with the director.
In the azimuth oil gear, the oil motor in
turn drives the gun carriage through a
system of gears causing the upper part of
the carriage to revolve in azimuth as the

345



REMOTE CONTROL SYSTEM MIO, MI,

target is tracked by the director. The oil
motor in the elevation oil gear opcrates
the elevating mechanism of the gun.

The azimuth indicator is connected
electrically to the coarse transmitter in
the director and mechanically to the azi-
muth drive of the gun carriage. It is used
as a coarse azimuth indicator when syn-
chronizing the gun with the director,
after slewing.

The wiring sct comprises the rest of the
on-carriage equipment and includes the
gun junction box, the contact ring, the
azimuth indicator, azimuth and elevation
switches, and the necessary cables and
wiring.

There is no Standard or Substitute
Standard remote control system to corre-
spond with the M1 because the 37 mm
guns, on which it is used, are being re-
placed by 40 mm matériel.

Remote Control

System Gun Carriage

M10 (S.) 40 mm A.A. Gun Mounts,
M2, M2A1, M5

M15 (58.5.) 40 mm A.A, Gun Mounts,
M2, M2A1, M5

M5 (L.S.) 40 mm A.A. Gun Mounts,
M2, M2A1, M5

M1 (LS) 37 mm A.A. Gun Mount,

M3A1

T ———

REMOTE CONTROL SYSTEM, M13-—SHOWING ARRANGEMENT OF PARTS ON GUN

REMOTE CONTROL SYSTEMS M2, M12, MI3

0 o W™ ¥

MS, MIS (Continved)

REMOTE CONTROL SYSTEM, M5—
The M5 is a modification of the M1 sys-
tem for use with 40 mm matériel. The
differences between the two models arce
as follows. In the M1 the azimuth oil gear
is mounted on the left side of the top
carriage and the elevation oil gear on the
right. The positions are reversed in the
M5. The wiring set of the M1 system has
no distribution box, while the M5 has a
distribution box. The azimuth indicator,
switches, gun junction boxes, contact ring,
and wiring are somewhat different in con-
struction or arrangement, but not in prin-
ciples or methods of operation. All M5
Remote Control Systems are to be modi-
fied to M15 status.

REMOTE CONTROL SYSTEM, M10—
This system is a modification of the M1,
using an improved oil gear, the M3, which
provides a means of eliminating the lag

Cable
Components of System
System Used
Qil Gear, M3 (azimuth) M8
Qil Gear, M3 (elevation)
Wiring Set, MB
Qil Gear, M3 (azimuth) M8
Qil Gear, M3 (elevation)
Wiring Set, M12
Qil Gear, M1 (azimuth) M8
Oil Gear, M1 (elevation)
Wiring Set, M5
Qil Gear, M1 (azimuth) M8

Qil Gear, M1 (elevation)
Wiring Set, M5

IRl ROCITICTD

=

which is inherent in the M1 system. In
addition, a coarse receiver in the oil gear
takes the place of the azimuth indicator.
This coarse receiver makes it possible to
slew the gun automatically when used
with Directors, MB3AL and MBHA2, each
of which has coarse transmitters. It has
recently been required that Wiring Set,
MS8, a component of this remote control
system, be modified by the incorporation
of an elevation linkage extension and power
switeh for the clutch on elevation oil gears.
These additional mechanisms enable the
clevation tracker to engage or disengage
the clutch without requiring him to lean
forward and take his eyes off the target.
They also eliminate the risk of injury to
the tracker or damage to the oil gear.

REMOTE CONTROL SYSTEM, M15—
The designation M15 has been assigned
to the modified M1 system, which uscs
the improved oil gears, M3, as in the M10
system. In addition, the M1 system in-
corporates the wiring system, M12. This
wiring system employs the elevation link-
age extension and power switch as in
wiring system, M8, used in Remote Con-
trol System, M10. Its use of the other
improvements of wiring system, M8, over
the wiring system, M3, which is used in
Remote Control System, M1, is optional,
but preferred.

RerereENcEs—OS 9-42; TM 9-1643;
TM 9-2005, v. 6; TM 9-2643.

—STANDARD

i

hese remote control systems, designed

‘for use with 90 mm matériel, perform
the same functions as the remote control
systems used with 37 mm and 40 mm
matériel. Each system consists of all the
on-carriage equipment required for ele-
vating and traversing the gun by remote
control. This includes the indicator sys-
tem and the power control. Electrical
connection between the power source,
the M7 or M9 type director, and the
remote control system, is made by means
of a cable system, not itself a part of the
remote control system. One cable system
is designed for a battery of four guns.

These three remote control systems are
all operated on the same general prin-
ciples, and contain the same major ele-
ments. Differences between the individual
systems are mainly to adapt them for use
on different weapons with somewhat
different requirements. In addition, the
M12 and M13 systems, being modifica-
tions and subsequent developments of
the M2, incorporate certain improvements
over the parent system.



REMOTE CONTROL SYSTEMS M2, M12, MI3 (Continued)

Remote

Control

Systems Gun Carriage

M2 90 mm AA Gun Mount, M1 A1
M1¢2 90 mm AA Gun Carriage, M2
M13 90 mm A A Gun Carriage, M3

Each system uses 3-phase, 60 cycle,
109-121 volt current. They can traverse
the respective guns through 360°. Both
the M2 and M12 systems have a maxi-
mum rate of traverse at 12° per second.
Remote Control System, M2, can elevate
or depress the weapon between 0° and
80° elevation at a maximum speed of 12°
per second. The M12 can move the gan in
elevation between —10° and +80° at a
maxtmum speed of 11° per second. The
M13 can elevate or depress the gun
between —8° and +80°.

Each indicator system, also known as
the signal system, consists of two Indi-
cator Regulators, M1, one for azimuth
and one for clevation; various junction
and terminal boxes, a contact ring, and
the necessary on-carriage cables. The
indicator system is actuated by the
director system and itself actuates the
stroke control system. Each signal system
has a synchronizer which brings the gun
into exact synchronism. The fine and
coarse dials on the face of the indicator-
regulator indicate the workings of these
two mechanisms durtng manual operation.

UNCLASSIFIED

A )

e /AP

REMOTE CONTROL SYSTEM, M2—ELEVATION CONTROL STATION

Cable
Components of System
Remote Control System Used
Indicator System, M4 M1
Power Control, M4
Indicator System, M5 M1
Power Control, M3
indicator System, M6 M10

Power Control, M5

The power control consists of two
hydraulic systems and two electric stroke
control systems, one of cach for azimuth
and one for eclevation. Each hydraulic
system is made up of an oil pump and the
oil motor which actually moves the gun
in elevation or in azimuth. The stroke
control system regulates the speed and
direction of the flow of oil pumped by the
hydraulic pump. A limit stop valve is
provided for the clevation hydraulic sys-
tem for protecetion of the gearing at the
mechanical limits.

In cases of emergency, the weapon can
be pointed mechanically to match the
clectrical pointer, just as is done when a
data transmission system 1is used. A
transfer valve is provided in each hy-
draulic system in order to bypass the oil
flow between the pump and the motor
during manual operation. Remote Con-
trol System, M3, is so constructed that
it can be operated manually on one axis
and automatically on the other.

Remote Control Systems, MI2 and
M13, differ from the M2 chiefly in
allowing increased movement of the gun

INDICATOR-REGULATOR, M1

REMOTE CONTROL SYSTEM, M12
POWER CONTROL, M3—ELEVATION UNIT

in depression, in modifications to adapt
the systems for use on different matériel,
in differences of arrangements of com-
ponents, and various improvements, The
latter include: elimination of certain
problems of installation and production,
increased ease in making adjustments,
and reduction of the number of operations
for changing {rom automatic to manual
operation from three to one.

RererENcEs—TM 9-370; TM 9-372;
T™M 9-373; TM 9-1642; TM 9-2005 v. 6.
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TORQUE AMPLIFIER MI—STANDARD

he Torque Amplifier, M1, is Lhe fire

control element of Combination Fuze
Setter-Rammer, M20, used with the 90
mm Gun, M2, and the 90 mm Anti-
aireraft Gun Mount, M2. Tt continuously
and automatically receives fuze time data
from the director, amplifies the data, and

AMPLIFIER, M1

uses the amplified data to position the
data plunger in the fuze setter-rammer
transmission. The position of the data
plunger serves to determine the amount
of rotation in the fuze setter jaws.

The instrument consists of Motor
Drive, M2, and Amplifier, M1 or MIBI.

MOTOR DRIVE, M2

The motor drive is located on the side of
the fuze setter-rammer transmission, and
the amplifier is mounted against the side
of the top carriage of the gun mount.
The Amplifiers, M1 and MI1B1, are
similar, but are made by different
manufacturers.

The Motor Drive, M2, contains a
self-synchronous transformer and an elec-
tric driving motor, both of which are
geared to the output staff, which itself is
connected with the data plunger. The
self-synchronoustranstormerreceivesfrom
the director the electrical data corre-
sponding to the mechanical position of
the fuze dial on the director, and converts
the data back to a mechanical position
corresponding to that of the fuze dial.
Electric voltage built up in the secondary
winding of the transformer is led into the
amplifier, where it is amplified into a
signal strong enough to drive the motor
in the motor drive, thus turning the
output shaft. When the fuze dial position
of the transformer is synchronous with
that of the director, the voltage becomes
zero and the driving motor ceases to turn
the output shaft until the position of
the fuze dial of the director is again
changed.

REFERENCE—TM 9-372,

cABLE REPAIR KITS M1 M2, M3, M5, STANDARD—M7 o asssircation)

Acable repair kit is a portable metal tool-box containing

CABLE REPAIR KIT, M2
asint ACCITIEN

Cable Repair Kit

the tools and supplies needed for the making of elec-
trical connections and sheath repairs on antiaircraft data
transmission systems and remole control systems. The
four standard kits, M1, M2, M3 and M5, are all basically
the same. The contents include such items as vuleanizers,
soldering iron and solder, diagonal wire-cutting pliers,
crimping tools, electric scissors, linoleum knife, wood rasp,
paint brush, vulcanizer liners, compression splicing sleeves,
insulating sleeves, vulcanizing and insulating tapes, benzol,
rubber cement, mould dressing and brush, a 6 inch metal
ruler, a carborundum stone, and a prevulcanized spider.
The various models differ in the vulcanizing equipment
furnished and in certain substitutions in the tools supplied.

Used With

M1, Data Transmission Systems, M4, M4A1, M6
M2 Remote Control System, M2
M3, Remote Control Systems, M1 and M5
M5, Remote Conirol System, M6
M7, All data transmission and remote control systems.

Used by Ordnance Maintenance Companies only,



SLIDE RULE MI—STANDARD

he Slide Rule, M1, is an instrument desigued primarily

for the rapid logarithmic solution of triangles. This device
is a flat plastic disk, with four concentric scales engraved
on the face, labeled from the outside inwardly, D, E, B
and C. Seales D, B and C arc used to solve triangles when
a particular element of data is missing. Seale K is a
logarithmic scale of numbers used to transform into nu-
rnerical values the logarithmic values obtained by the use
of the other scales.

Pivoted from the center are two transparent plastic arms
of different lengths. The short arm is usually placed along
the index and the long arm is moved along the proper
scale until it indicates one of the known acute angles.
Then the relative position of the arms represents the
unknown logarithmic value.

Instructions and charts showing the various uses and
methods of operation of this device are shown on the
center of the face and on the reverse side of the slide rule.
Also engraved on the reverse side is a grid for the con-
struction of triangles.

RerereNcEsS—FM 4-110; TM 9-370.

SLIDE RULE, M1

SLIDE RULE M2 —STANDARD

lide Rule, M2, provides a means for

determining quickly a height finder
observer’s unit of error without the neces-
sity of first converting the altitude error
intothecorresponding error in slant range.
"T'wo rules are issued to each height finder.
The rule consists of a base, 2 inches wide,
and three top sections. The two outside

Ror H SCALE .

£-MILS SCALE :

sections each 14 inch wide, are fixed and the
center section, an inch wide, is movable.

The lower fixed scale is the unit of error
scale and is graduated from 0.1 to 100.
Just above it 1s a sliding scale with ranges
or altitudes from 200 yards to 20,000
yards along the upper edge and with the
corresponding linear range or altitude

THIS SCALE SHOWS
THE RANGE OR HEIGHT
OF THE TARGET N
YARDS.

THIS

dR or dH SCALE

THIS SCALE SHOWS
THE RANGE ERROR OR
THE HEIGHT ERROR
IN YARDS.

SCALE SHOWS THE RULE

ANGLES OF ELEVATION
IN MILS.

UOQE SCALE

THIS SCALE SHOWS
ERRORS IN UNITS OF
ERROR

errors from 0.1 to 100 along the lower
edge. The upper fixed scale contains
angular height graduations in mils from
20 to 1,600.

A transparent runner with a hair line
1s provided, and a fiber or leather case is
to be issued with each rule.

RerERENCE—TM 4-250.

THE RANGE POSITION —
MARKED 24X ON

GLASS RIDER
WITH HAIRLINE.

DE YOE SLIDE RULE, WHICH IS BEING MODIFIED AS SLIDE RULE, M2

UNCLASSIFIED
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ANTIAIRCRAFT BATTERY COMMANDER’S OBSERVATION
INSTRUMENT MI—STANDARD

ANTIAIRCRAFT BATTERY COMMANDER'S OBSERVATION INSTRUMENT, M1

The antiaircraft battery commander’s
observation instrument is used for ob-
serving aerial targets, for measuring azi-
muths and elevations, and for spotting.
The instrument consists of an Elbow Tele-
scope, M35, and an Elbow Telescope, M2,
which move concurrently, a mount, a
type A tripod, electrical equipment, and
the necessary packing chests.

ELBOW TELESCOPE, M35—This instru-
ment is used in order that the battery
commander may keep his eyes level and
face the observer at the elbow telescope
on the opposite side of the mount. The
telescope may be set for a magnification of
either 10 or 20 power. The eyepiece may
be focused in accordance with a diopter
scale, but the objective is fixed focus.
There are a blue and an amber internal
filter. To make use of either filter the spe-
cial lever for that filter is rotated.

The reticle is marked with a horizontal

IR AQQITIE DY
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and a vertical mil scale measuring 50 mils
in 1-mil intervals in each direction from
the central point. These scales are usually
used by the battery commander in spot-
ting for measuring deviations in azimuth
and range, while the observer keeps the
target tracked with Elbow Telescope, M2.

ELBOW TELESCOPE, M2—This 8-
power, fixed-focus instrument is mounted
on an adapter which is firmly supported
on a shaft extension opposite the eyepiece
of the Elbow Telescope, M35, By means
of the adapter, the elbow telescope may
be adjusted so that the lines of sight of
the two telescopes are parallel. This in-
strument is provided with removable
amber and blue filters and with a reticle
marked so that the image of the target
may be kept at the center.

MOUNT—The mount, which is
screwed onto the head of the tripod by
means of a leveling plate, provides a sup-

port for the telescope. In addition, it con-
tains other important mechanisms for
leveling and orienting the instrument, and
for positioning the telescope in azimuth
and elevation. Azimuth and elevation
scales and micrometers are also contained
in the mount.

TRIPOD, TYPE A—This tripod has a
metal head. The extensible wooden legs
are provided with adjustable metal braces
of the rod and tube type.

ELECTRICAL EQUIPMENT—Illumi-
nation for the various reticles and scales
is provided by means of a 6-volt alkaline
storage battery. A rheostat is provided for
adjustment of illumination. Lead wires
from each of the lamp brackets and the
rheostat are carried to the battery through
a central cable.

RerErRENCES—TM 9-360; TM 9-2005,
v. 6.



GENERATING UNITS M7 (E6 2.5-3G1
AND MI8 (£G 30-3G1)—STANDARD

hese two portable, gasolinedrven gen-
erating units provide d-phase A€
energy for the operation of fire control

cquipment.  Bach umit eonsists of a
gasoline engine, an alternator, and va-
rious accessory  equiptnent, They  are

ruggedly constructed {or serviee in eondis
tions varving widely from the tropies to
the Arctic. Ther design provides for
interchangeshility of parts, exehades mois-
ture and dust so that the umts may e
operated in the open without alditinnad
protection, and climinates radio inter-
ference. An engine governor mantains
close speed regulation to within 4 r.p.m.
for any value of load between quarter and

full load. Four sceonds are allowed for

UNCLASSIIED

sReEs OFFICE CHIEF

OGINIRATING UNIT, M18

sperd stabilization after any andden large
<haft s foadd,

GENERATING UNIT, M1y - This
supphies 2.5 kdowatts at 8097
125 volts
r.p.m.

unit
power
at £
The

-phase,

factor und gencrates
eyeles when runnmg 12060
wiat may alse be used as g
GU-evebe machine, Jowerghs SHO pounds,
awd, when provided with porter hars,
may b carnied by six or eight men. The
sgisohine

ST

complete Guit consiats of a

engine eapabibe of not e than
dvnamometer horsepower, the self.cons
tained 2.5 kilowatt generator, designated
M+ a governor, and an instrament panel
eontaining control equipment. This gen-

power for the M3

erating unit supplu

type shrectars and any of the remote con-
teol systems used in conjunction with
them.

GENERATING UNIT, M1~ This nut
furnishes 30 kilowatta at 8000 power
fuctor, generating 125 or 250 volts at 60
eycles only, 1t weighs approximately
4.000 T.:::? and k:_;»:n.s pawer for the
M7 tvpe direetors and therr assoscted
The

:?&321; ?w. i r.:.‘:_.:: ctpre .;.:.:.?_1

remote control  systems. [FETI ]
of not less than 87 dynamoemeter horae-

power and has additional equipment

simitar to that of the smaller engine
generator. Automatic voltage regulation
v provided. The generalor used i this

umt is designated M3
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hese fuze setters for antiaircraft use are manually operated,

but are connected electrically with the director, from which
data are automatically transmitted. Each fuze setter is attached
to a gun carriage by means of a bracket. The major components
include a fuze indicator, adjusting mechanism, and setting
mechanism. The round to be set is inserted in a guide connected
with the setting mechanism.

The fuze indicator receives electrically and indicates the
fuze range (i.e., time of flight in seconds) to the target. A cable
leading to the gun junction box serves to connect the indicator
with the director. The indicator contains a standard A.C.
synchronous repeater with an electrical index mounted on the
shaft. The repeater positions the clectrical index so that it
indicates the range on the fuze setter scale in accordance with
the continuously received fuze range data.

A mechanical index is located between the electrical index and
the scale. The adjusting mechanism, driven by an adjusting
handwheel, is located below the fuze indicator and is geared to
the mechanical index. The adjusting handwheel is turned so
that the mechanical index constantly matches the electrical
index. If no indicator is used, the mechanical index is merely
moved to the desired range. The turning of the adjusting hand-
wheel also rotates the movable or adjusting ring of the fuze to
the correct setting for the range. The setting mechanism, oper-
ated by the setting crank, completes the work of setting the
fuze. When the final position is reached, the fuze setting corre-
sponds to that on the fuze setter scales. Once the fuze has been
set, the adjusting mechanism can continue to be operated in
accordance with subsequently received data until the round is
removed for loading.

Electric lamps are provided to illuminate important parts
of the fuze setters where necessary. Power is secured for the
lamps by means of a step-down transformer in the gun junction
box of the data transmission system.

FUZE SETTER, M10

FUZE SETTER, M8—This device is used with any 3" anti-
aircraft ammunition equipped with the 21-second antiaircraft
powder-train fuze, Mk. III, or modifications, or with the 30-
second mechanical fuze, M43. It may also be used with 3"
dummy ammunition. In order to adapt the fuze setter for use
with different fuzes, separate scales, setting rings, and adjust-
ing rings are supplied.



FUZE SETTERS M8, M9, MIO, MI3 (continued)

FUZE SETTER, M13

Electric lamps are provided for the
guide and the fuze indicator. They are
inserted in lamp wells. Luminous paint
in the electrical and mechanical fuze in-
dexes also serves to adapt this model for
night use.

FUZE SEYTER, M9—This fuze setter was
developed for sctting the M2 time fuze
on the fixed H.E. shell, M38, as used in
the 105 mm antiaireraft gun. It func-
tions similarly to the M8 fuze setter, but
differs in appearance.

This fuze setter has an additional auxil-
iary scale and index located below the
indicator for direct indication of fuze
range. The indicator against which this
scale is read can be offset to introduce an
arbitrary correction.

FUZE SETTER MI19—STANDARD

uze Setter, M19, is a power-operated

mechanism, by which the Mechanical
Time Fuze, M61 or M61A1, as used in 120
mm shells, is automatically set to the
time setting corresponding to the fuze
range data computed by the director.
The fuze setter, mounted on rails over
the breech ring of the 120 mm mobile
Antiaireraft Gun, M1, acts in conjunction
with the Power Rammer, M9. The ram-
mer automatically moves the fuze setter
back over the nose of the shell which is
held in the rammer tray. When the fuze
has been set, the mechanisms of the
rammer draw the fuze setter forward into
the original position, and lower the load-
ing tray so that the shell is in line with
the bore of the gun into which it is then
rammed.

Essentially, the fuze setter consists of a
synchronous repeater, a driving motor, a
rotating pawl assembly, and a control

B

FUZE SETTER, M19

UNCLASSIFIED

Rl (110 AR RO OFFICE CHIEF

unit. The synchronous repeater receives
the fuze data from the director, indicating
it on a dial. The repeater contains the
electrical contacts by which the firing
circuit to the control unit is closed when
the fuze setting corresponds to that
indicated by the position of the repeater.

The driving motor, which is provided
with thermal cutout protection to cut
off the power when there is danger of
burning out the motor, is a 34-horse-
power, 110-volt, 60-cycle, 3-phase, 3,450
r.p.m. induction motor which drives the
moving parts of the fuze setter. These
include a holding pawl and a setting
pawl, which operate at reduced speed
through a planetary gear system. The
driving motor runs only while the fuze is
being set.

The motor is started by the closing of
the 2-pole starting switch. This is accom-
plished by a plunger which is actuated
by the end of the fuze as the projectile
and fuze enter the fuze setter. At that
time, the plunger withdraws the knockout
sleeve against spring pressure, and is
itself withdrawn from a switch which is
closed when there is no projectile in the
fuze setter. Another switch, which is
wired in series with the opened switch and
with the coil of a solencid on the re-
ciprocating cam control mechanism of
the rammer, is closed. Thus no current
flows between the two switches, and the
fuze setter remains in position.

The planetary gears rotate the setting
pawl until it engages the fixed slot in the
fuze. This portion of the planetary dif-
ferential then stops rotating, thus causing

Fuze Setter, M9, has but one electric
lamp for night illumination. It is located
above the guide.

FUZE SETTER, M10—This fuze setteris
used on 105 mm antiaircraft ammuni-
tion fitted with the mechanical time fuze,
M43A2. It 1s an enlargement of the MS,
with many of its component parts inter-
changeable with those of the MS.

FUZE SETTER, M13—This fuze setter,
modeled on the MS, is designed primarily
for mounting on the 90 mm Antiaircraft
Gun Mount, M1, and is used with 90 mm
antiaircraft ammunition fuzed with the
30 second Mechanical Time Fuze, M43,
or with dummy drill cartridges fuzed
with the Dummy Fuze, M44.

ReFERENCES—FM 4-110; TM 9-1635;
TM 9-1640; TM 9-1641; TM 9-2005,
v. 6.

the setting pawl to rotate in the reverse
direction until the setting pawl engages
the fuze setting slot. Rotation continues
until the motor comes to rest after the
fuze is set. The spur gear differential re-
ceives motion from each pawl ring, so that
its casing moves in proportion to the
angle between the pawls, regardless of
orientation. The round may therefore be
inserted while in any radial position,
without affecting the accuracy of the fuze
setting.

When the fuze setting corresponds to
that indicated by the repeater, an elec-
trical contact is made which allows the
central circuit to fire, thus momentarily
energizing the disengaging solenoid. This
solenoid releases the knockout sleeve
which ejects the setting pawl from the
fuze setting slot and opens the motor
starting switch. The motor then coasts to
a stop and cannot be started until the
cycle is repeated.

The movement of the knockout sleeve
also closes the switch which was opened
when the starting switch was closed. At
the same time, the second switch is held
in a closed position and thus current flows
in the coil of the solenoid which operates
the tripping mechanism on the main
reciprocating cam. The latter moves the
fuze setter from the projectile. As a result
of the withdrawal of the fuze nose
plunger from the end of the fuze, the
current in the solenoid is cut and the
reciprocating control of the rammer is
reset to normal. With this step, all units
of both mechanisms are ready to start the
cycle again.
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POWDER TEMPERATURE INDICATORS M12, M13, M14, MI5—"

Apowder temperature indicator is a de-
vice by which the temperature of the
powder in fixed rounds can be determined
without danger to personnel. The instru-
ment consists of a Powder Temperature
Thermometer, M1, a cartridge case for the
ammunition being tested, and a metal
plug. The cartridge case contains the
standard propelling charge, but no igniter,
The plug serves as a seal for the cartridge
case and contains a hole through which

the stem of the thermometer can be in-
serted to protrude into the powder.

Each indicator is kept in a fiber con-
tamer similar to those in which the
corresponding rounds are shipped. The
container is longer than the container for
alive round to accommodate the increased
length of cartridge case and plug. At the
end of the container is an insulated plastic
window through which the dial of the

SCORING REGISTER MI—STANDARD

he Scoring Register, used with auto-

matic antiaircraft weapons firing tracer
ammunition, is an instrument which indi-
cates, on dials and on recording tape, the
deviations of the tracer stream from the
target. The instrument is issued to anti-
aircraft training centers and to the Anti-
aircraft Artillery School for use in target
practice with rocket targets or towed
targets. '

The unit consists of two cabinets, one
containing the seven dial register and the
other containing the tape recorder. In
addition, there are cables which connect
the spotter’s controls and the register.
When in use, the scoring register and the
tape recorder are placed on a recording
desk about 6 feet in length by 3 feet in
width.

A flank spotter and a front spotter,
each situated in a good position for
spotting, hold the respective spotting
controls. The flank spotter observes the
tracers for vertical deflections and the
front spotter observes for lateral deflec-
tions. In the flank spotter’s hand control,
there is one button which the spotter
presses to indicate overs and another to
indicate unders. Similarly, the front spot-
ter presses one button to indicate a shot
to the right of the target and another to
indicate a shot to the left of the target.
If the shot appears to be a hit, the spotter
presses both buttons simultaneously.

The seven-dial register automatically
registers, in the proper one of the seven

UNCLASSIFIED

dials, the signal sent by each spotter.
These data are recorded by two additional
operators, the azimuth recorder and the
elevation recorder, who occupy positions
at the scoring desk. When a hit is spotted,
a gong sounds automatically.

Each dial register operates relays which
close when the dial actuating armature is
pulled back. These relays connect to the
tape recorder circuit by a multiple-con-
nector plug and cable. The tape is sup-
plied from a roll and it is driven through
the recorder by a spring motor which
starts when the first electrical impulse is
received. After the last impulse has been
received, the motor continues to run

thermometer can be read without remov-
ing the round from the container.

All standard powder temperature indi-
cators are used with antiaircraft rounds.
The four models are identical except for
size of cartridge case and amount and type
of powder used. The MI12 is used with 3"
ammunition, the M13 with 90 mm am-
munition, the M14 with 105 mm ammu-
nition and the M15 with 120 mm am-
munition.

only long enough to feed out all tape upon
which signals are recorded.

Signals are recorded on the tape by
means of two pens, one of which is con-
trolled by each spotting control. When a
spotter signals “Right” or “Over,” his pen
is moved to make a short dash on the
recording tape. When a spotter signals
“On,” his pen will make a long dash.
When both spotters signal “On,” there
will be two long dashes side by side to
indicate a hit.

The scoring register is provided with
its own self-contained power supply, but
auxiliary batteries and an external power
supply may be used, if desired.

W vels o Y
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SCORING REGISTER, M1—LEFT, TAPE RECORDER; RIGHT, SEVEN-DIAL REGISTER



ANTIAIRCRAFT MACHINE GUN TRAINER M9—STANDARD

ANTIAIRCRAFT MACHINE GUN TRAINER, M9

he Antiaircraft Machine Gun Trainer,

M9, is used for training gunners in
aiming antiaircraft machine guns against
aerial targets. It consists of an electrically
controlled, pneumatically operated de-
vice simulating the appearance of a water-
cooled machine gun; a control unit; an
air compressor; a target assembly; and
an ultraviolet lamp. One advantage of
the trainer is that by its use the gunner
can obtain expericnce which would other-
wise be attained only in actual combat.
In addition, the unit can be set up at any
time, indoors or outdoors, and its use
eliminates the expenditure of valuable
ammunition.

The gun, which is set up in a range
scaled at 1:30, releases plastic pellets
when the firing mechanism is actuated.
The pellets are ejected from the barrel by
air pressure at regular intervals corre-
sponding to the intervals between tracers
when the cal. .50 machine gun 1s fired.
The gunner elevates and traverses the
gun and fires the pellets at a scale-model
airplanc which may be set to fly a
straight course, to climb, or to dive. The

XN Fat} A(“(‘If!‘:r\

time of flight of the pellet to a target at
a 50-foot range is approximately the same
as that of a cal. .50 projectile to an air-
plane at a 500-yard range, accurately
retaining the 1:30 scale.

In a cabinet contained in the control
unit are the electrical units by which the
trainer is operated. In addition, the con-
trol unit contains a record player with
automatic record-changing apparatus, the
mechanism for reproducing the sound of
muzzle blast, an amplifier, and storage
space for records and other equipment.
A loudspeaker 1s mounted on uprights
attached to the front of the cabinet.
The control cabinet is usually set up
about 15 feet behind the gun and 30 feet
to the right of the compressor unit.

On the upper part of the right-hand
side of the control cabinet is the control
panel on which are mounted five elec-
trical switches, a volume contral for the
record player, a fuze to protect the
speaker unit, three electrical outlets, and
a pilot light which indicates whether the
main switch is on or off. None of the

«

components of the trainer, except the air
compressor, can operate unless the main
switch is on. The firing switch is turned
on to permit the firing mechanism of the
gun unit to operate. The recoil switch
causes the gun to simulate recoil. In
conjunction with the recoil, the gun sound
switch is employed to cause the repro-
duction of the sound of the muzzle blast.
The battle sound -switch controls the
shunt which cuts the recorded battle
sounds out of or into the circuit. '

Under daylight conditions, white plas-
tic pellets are used, and in darkness
fluorescent pellets, painted red for easy
identification, are employed. An ultra-
violet lamp, located below the water
jacket of the gun and controlled by a
switch on the gun, makes the fluorescent
pellets visible in darkness. The source of
power for the ultraviolet lamp is an out-
let below the main switch on the control
cabinet.

The target assembly is usually set up
50 feet in front of the gun, to reproduce
the 1:30 scale. Four metal airplanes serve
as targets. Three of them, for daylight
use, bear the insignia of the United
States, Germany, and Japan respectively.
The fourth one has no insignia and is
treated with fluorescent paint so that it is
visible in darkness by means of the ultra-
violet lamp, and with phosphorescent
paint so that it is visible when beyond
the range of the lamp. In either case, it
resembles an airplane in the beam of the
searchlight. To provide a permanent
record of hits, a paper target with a pic-
ture of an airplane is supplied.

In use, the target sclected is suspended
on one of three trolley wires, strung on a
horizontal course, a diving course, and a
climbing course. A tow line, controlled by
a reel, is attached to the target and oper-
ated by the instructor. It is possible to
move the target at a speed corresponding
to 400 miles per hour. A target towed by
an actual airplane cannot ordinarily at-
tain a speed above 150 miles per hour.
Thus this device gives training facilities
superior to those otherwise obtainable.

For more advanced training, the posi-
tion of the gun with respect to the target
unit can be changed, to give the student
experience with targets approaching from
various angles. For example, the planes
can appear to approach from behind the
gunner, or to pass overhead in a climb
away from or toward the gunner.

RerereNcE—TM 9-221.



PLOTTING BOARDS M8C AND M8D-—STANDARD

lotting Boards, M8C, designed for 90

mm ballistics, and M8D, designed for
120 mm Dballistics, provide means for
plotting the present and future course of
an airplane and determining the proper
azimuth, quadrant elevation and fuze
setting. They are intended only for emer-
gency use in case of failure of the director.
These boards, still under design, are being
constructed by modification of the T9
Plotting Board.

Plotting Board, T9, is a circular board
surrounded by an azimuth circle, and
divided in half. Inscribed on the left hand
semicircle are angular height curves,
while the right hand semicircle contains
intersecting quadrant elevation and fuze
eurves. On the left hand side, just inside
the azimuth circle, is an altitude scale
graduated at 20-yard intervals and num-
bered at 100-yard intervals from O to
12,800 yards. Revolving on a pivot at the

EAINT AOOITIEN

PLOTTING BOARD, T9, WHICH 1S BEING MODIFIED AS M8C AND M8D

center of the board, and clamped to the
azimuth circle, so that the azimuth circle
revolves with it, is an azimuth arm with
an index inscribed along its entire length.
The azimuth arm is used in setting the
proper azimuth opposite the altitude of
the airplane. At the points where the
index coincides with the angular height
of the airplane, the successive plotted
positions are marked on the plotting
surface and connected by a line. The
plotting surface is a disc of translucent
material on are iuscribed the
diameter and parallel chords. It is pivoted
about the center of the board over the
azimuth arm. Also pivoled about the
center, and located above the plotting
surface, 1s a radius arm pointed at one
end. The radius arm is also constructed to
slide to the left and right along almost its
entire length. This plotting board is also
provided with a parallax rule and a time

which

speed scale, which are used respectively
in correcting for gun displacement and in
determining future position. When the
radius arm is made to follow the plotted
course with the flat end on the predicted
point, the pointed end will indicate
the proper quadrant elevation and fuze
time.

The production models will be modified
by increasing the horizontal range to
24,000 yards and in the case of the M8D
Plotting Board increasing the altitude
range to 16,000 yards, redrafting the
present position chart and the ballistic
chart, and provision of improved parallax
and time-speed rules. In addition, there
will be certain mechanical improvements;
the parallax lines will be heavier and of
a distinctive color; and the plotting
surface will be modified to prevent warp-
ing and to permit the use of an ordinary
peneil.
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SUBMARINE MINE PLOTTING BOARDS
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SUBMARINE MINE PLOTTING BOARDS M9C, M9D, M9IF, M1906, MIIBAT (conrinued)

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

The secondary arm is pivoted from a
sliding block which is set at the point on
the base line corresponding to the distance
of the secondary station from the primary
station. The secondary station index box
is attached to the arm by a coupler repre-
senting the distance between the two sta-
tions. An auxiliary arm is pivoted from
the center of the board and is attached to

SUBMARINE PLOTTING BOARD, M1918A1

the index bhox of the secondary arm. It
provides a means of keeping the secondary
arm parallel to a radius from the center of
the hoard.

SUIDAADIME
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[A]

NG BOARD,
M1918 A1—T'his is a larger plolting board
with a plotting radius of 75 inches. The
hoard is not a tull semicirele, for the azi-
muth cirele covers only about 160°. The
base line is not a diameter of a circle, per-
pendicular to the normal azimuth of the
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MINE PREDICTOR MI916—STANDARD
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MINE PREDICTOR, M1916

board. The stations are attached perma-
nently to a fixed plate on sleeves correctly
positioned in distance and direction from
the center of the circle. No auxiliary arm
is needed, and the primary and secondary
arms are coupled directly to the index
hoxes. Isach coupler is equal in length to
the scaled distance between the station
represented and the center of the azimuth
cirele. The index hoxes have subscales for
reading the azimuths of the station arms
to .05°.

PLOTTING BOARD, M9C—The stand-
ard submarine plotting board is an adap-
tation of Plotting Board, M4, with a plot-
ting radius of 674 inches and a scale of
150 yards to an inch. Tt has been stand-
ardized in place of the M1906 and the
MI1918A1 to facilitate production.

PLOTTING BOARD, M9D—This is the
M9-type board, scaled at 300 yards per
inch.

PLOTTING BOARD, M9F—This is the
MO9-type hoard, scaled at 100 yards per
inch.

REercrences—TM 9-1570; TM 9-2571.

he mine predictor is used in conjunction

with the submarine mine plotling
board 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 board 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 isequal to the distance traveled
in 15 seconds. The time required for the
target to reach the nearest mine can be
read on the predictor.

RerFErENCE~—FM 4-6.



BiNOcULARS M2, MI3, MI5Al,

\17 —STANDARD

BINOCULARS M3, M7, M8, M9, Mk 21A1—SuBSTITUTE STANDARD
BINOCULARS M6, MI5—LIMITED STANDARD

BINOCULAR M2—This instrument
is standard to meet all requirements for
an 8-power, 56-mm objcetive 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 M15A1 are sub-
stitute standard for this requirement.

BINOCULAR M15—This isa 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 M15A1—DBinocular
M15, modified to permit the use of
Filter M1, is standard for issue to the
Army Air Forces. Tt consists of the
M15 with the soft rubber eyeshiclds
and the polarized filter and associated
mechanism removed. New plain phe-
nolic eyeguards to accommodate Filter
M1 are added.

BINOCULAR M13—This is the stand-
ard instrument to meet all requirements
for a 6-power, 30-mm binocular. It hasa
field of view of 8° 30’. This instrument
was recently adopted as Standard for
procurement in lieu of Binoculars N3,
M8, and M9, which are now Substitute
Standard. The M13 is made to the
same spccifications as the M3, MS,
and M9, except that whereas the latter
are subjected to a rain test, the M13 is
required to meet & 5-minute submer-
sion test. Another binocular of this
group is the limited standard M6 which
is similar to the M3, M8, and M9. It
was originally procured for the British
only and had reticle graduations to
mect their needs. Since it has been
issued to the U. S. Army Air Forces, 1t
has been given a standard designation.

BINOCULAR M16—This is an un-
waterproofed 7 x 50 binocular, with a
reticle similar to that of the M13 type
of instrument. This binocular is used in
limited quantities by cavalry, infan-

CHARACT

M2
Magnification. ................ 8X
Diameter of entrance pupil . .. ... 56 mm
Diameter of exit pupil. ......... T mm
Field of view. . ............ ... 100 mils
Weight less strap. .. ......... .501% oz.

UNCLASSIFIED
R, A
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try, and armored units with special
requirements for a binocular with a
reticle for laying the gun and for
spotting. It has better light gathering
qualitics and higher magmfication than
the M13 type bimocular but is sub-
stitute standard for the M17 because
it is less waterproof than the latter.
This binocular without the reticle is
designated M7,

BINOCULAR M17—This consists of

- Binocular M 15, modified by the addi-

tion of a reticle. It is standard for
issue to those units requiring such an
instrument.

BINOCULAR MK. 21A1—This is a
7 x 50 waterprocfed Navy binocular.
Tt has been adopted as substitute stand-
ard for issue to the Air Forces with
case and neck straps but without spare

arts.

All these instruments have porro-
prism erecting systems.

FILTER M1—This variable density
filter is to be issued as a standard ac-
cessory for every Binocular M3, M6,
M7, M8, M9, M13, M15A1, M17, and
Mk 21A1. These filters prevent glare
and permit observation in conditions
of strong light without damage to the
eyes. The filter consists of two pairs of
polarizing isks, mounted in a frame
which can be attached to the eyeguards.
Each disk is a sheet of polarizing film
between. glass. Each pair of disks con-
sists of a fixed disk which serves to
neutralize reflection from horizontal
surfaces, and a movable disk. The
movable disks may be rotated con-
currently by means of cither of two
levers. When in the same axial position
as the fixed disk, maximum light trans-
mission is permitted. When 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.

RererENceEs— TM 9-2005, vol. 5;
TM 9-575.

ERISTICS

M15A1, M17, M3, M6, M8,

Mk 21A1 M9, M13 M7, M16
X 6X X

50 mm 30 mm 50 mm

T mm 7 mm 7 mm

127 mils 150 mils 127 mils
52 oz. 22.25 oz, 41 o1.

W OFFICE CHIEF % OF ORDNANCE I

BINOCULAR MI15

BINOCULAR WITH FILTER M1
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POCKET WATCH, 15 OR MORE JEWELS

POCKET WATCH, 15 OR MORE IEWELS
—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 1-minute intervals,

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

The case has a nickel-

fialnt AQQIFIED

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 numerals are luminous-coated for
night use. The instrument is somewhat

ter and shock. The wrist

resistant to water

strap is of water-proof canvas instead of
the leather or webbing which was for-
merly used.

STOP WATCH TYPE B, CLASS 15—
This 15-jewel watch has a second dial
registering up to 60 seconds in 1§ second

WRIST WATCH, 7 OR MORE JEWELS

STOP WATCH, TYPE B, CLASS 15

intervals, and a minute dial registering
up to 30 minutes in 1-minute intervals.
It is controlled by pushing the crown or
the pushpiece which extends through the
crown.

~ N1 1TNAQY T
O.C. M. 16034, 15 Oct. 1942, requires
that all .vatcues proc' ired 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.




MESSAGE CENTER cLOCKS M2 —sTANDARD, MI—LIMITED STANDARD

hese clocks are timepieces of proven accuracy which are used

in message centers, The M1 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, 8-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, M2—This clock has a dial 6
inches in diameter. The instrument is moisture resistant, but
not completely waterproof and dustproof.

MESSAGE CENTER CLOCK, M1— This timepiece has a dial

414 inches in diameter and is less moistureproof than the M2.

BORE SIGHTS—STANDARD

bore sight is used to determine

whether the axis of the 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
tastened 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, M10 AND M12—These
bore sights are standard for use with 37
mm antiaircraft guns. The M10 is used
in the breech and the M12 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 are
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 HOWITZER

UNCLASSIFIED
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MESSAGE CENTER CLOCK, M1

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

BORE SIGHT, M17—This breech bore
sight, standard for the 40 mm Antiaircraft
Gun, M1, is used in conjunction with the
conventional type of muzzle bore sight.
Tt 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. Not only does the lug serve to
hold the bhore 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.

RereErENCES—FM 4-15; TM 9-2005
vol. V.

BORE SIGHT, M17
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BROWNING MACHINE GUN, CAL. .30, M2, AIRCRAFT—STANDARD

BROWNING MACHINE GUN, CAL. .30, M2, AIRCRAFT, ON FLEXIBLE MOUNT

ln World War [ the .30 cahiber machine
gun was the predominant aireraft
weapon: in World War IT it has bheen
reduced to a secondary role by guns of
heavier caliber. Hs tactical use now s as
a supplementary wenpon with a high
cyclic rate for fire at close ranges.

The Browning Machine Gun, cal. .30,
M2, Aireraft, is reeoil-operated and air-
cooled. Tt is fed by a metallie link, dis-
integrating belt in all firing. This gun is
designed for both fixed and flexible use
and, by replacing some of the component
parts, it may be fed from cither the left
or the right side as desired. "The fixed and
flexible guns are identical except for the
mounting parts.

FIXED GUN-This tvpe is rigidly
mounted in the fuselage in front of the
gunner or it may be mounted in the
wings for firing by remote control. In
hand operation an operating shde retracts
the breeeh mechantsm for loading, un-

loading, and clearance of stoppages. A
cable may be attached to permit remote
control. The fixed gun is normally assem-
bled with a back plate having a horizontal
buffer but without spade grips.

The fixed gun, when mounted adjacent
to the airplane engine, 1s fired through
the are of propeller rotation by a synchro-
nizing system which delivers semi-auto-
matic fire Limed wilth the revolutions of
the propeller. Fire of wing-mounted guns
1s controlled by a solenvid and operated
by «a switch, usually mounted on the
pilol’s control stick.

FLEXIBLE GUN ~'F'his type is installed
i the fusclage on a mount which permils
free aiming. I has a retracting slide, on
the right side of the gun, which conneets
with the bolt by means of the retracting
shide bolt stud, The retracting slide per-
mits retraction of the breeeh mechanism
by hand for loading, unloading. and clear-
ance of stoppages in firing. The tlexible

gun is provided with a back plate carrying
a horizontal buffer, double spade grips,
and a hand trigger. Tt delivers full auto-
matie fire.

RererEncEs—TM 9-205; TM 9-1205;
TN 9-2200.

CHARACTERISTICS

Weight of ixedgun . .. .......... .. ... 21.5 1b,
Weight of Hexible gun......... ... ..... 23 Ib.
Length, overall .. .. ... .. .. ... .. ... 39.8 ins.
Weight of recoiling parts. . .......... .6.56Ib.
Weightof barreb. .. ........ ... ... ... 3.81 Ib.
Lengthof bamel . ..... ... ... ... ..... 23.9 ins.
Length of rifling...........70.9 cals.; 21.35 ins.
Rifling

Number of grooves. . .......... ... ..... .4

Right-hand twist: 1 turn in...33.3 cals.; 10 ins.

Depth of grooves. ... ... .......... 0.0040 in.
Cross-sectional area of bore. .. .. .. 0.0740 sq. in.
Rate of fire .. .. .......... 1,000-1,350 rds. /min.

Firing-pin release
Pressure applied to sear: 12-17 lb.,
Pressure applied to sear holder: 25~35 Ib,
Ammunition, types. .Ball; A.P.; tracer; incendiary

BROWNING MACHINE GUN, CAL. .50, M2, AIRCRAFT—STANDARD

here are three main types of Browning

Machine Guns, cal. 50, M2 -water-
cooled, heavy barrel, amd aireraft-—and
among these the airerafl type was given
prime consideration in all phases of de-
sign. All these guuns may be used in the
same mount: and by changing barrels and
barrel jackets, and by changing the posi-
tion of cerlain minor components, any of
the three types may be converted to
either of the other two. This interchange-
ability of the important parts of the gun

UNCLASSIFIED

greatly facilitates mass production with
the same tooling setup.

The Browning Machine Gun, cal. .50,
M2, Adreraft, is a recoil-operated, belt-fed,
air-cooled weapon. The barrel reeipro-
cates in a steel outer jacket drilled to
enhance cooling. By repositioning some
of the component parts, the gun may be
fed from cither the right or left side. The
disintegrating melallic link belt 1s used
with all installations of the gun.

BASIC GUN--The Browning Machine

i

OFFICE CRIEF 8 OF ORDNANCE i
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Gun, cal. .50, M2, Aircraft, is now fur-
nished as a basic gun which may be
equipped with cither an operating shide
group assembly, a retracting slide group
assembly, or a retracting slide group
assembly and spade grip back plate. The
various installations are classified as
follows:

WING GUN—This is the basic gun on
a fixed mount in the wing of the aircraft.
The wing gun may be equipped with a
retracting slide assembly, in which case a
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BROWNING MACHINE GUN, CAL .50, M2, AIRCRAFT (Confinued)

BROWNING MACHINE GUN, CAL. .50, M2, AIRCRAFT, MOUNTED IN AN ATTACK BOMBER

charging cable is attached to the slide
lever. With either this cable attachment
or a hydraulic charger the gun is charged
from the cockpit.

Wing-mounted guns are fired by a
solenoid attached to the gun receiver and
controlied from the cockpit. The solenoid
and hydraulic charger are supplied by the
Army Air Forces.

SYNCHRONIZED GUN—Tor synchro-
nized firing, the basic gun is supplied with
the operating slide assembly which is
provided for retraction of the breech
mechanism by hand. The synchronizing
mechanism, consisting of an impulse gen-
erator attached to the airplane engine, a
solenoid, and a trigger motor mounted on
the receiver side plate of the gun, is
supplied by the Army Air Forces.

FUSELAGE GUN — This type is
mounted in the nose, waist, or tail of
the plane on a flexible gun mount adapter
supplied by the Army Air Forces. The
gun mount adapter is equipped with
spade grips, back plate trigger, and trigger
safety, and is usually provided with a
shock-dampening device. The fuselage
gun is equipped with the retracting slide
assembly, located on either the right-hand
or left-hand side of the gun. In some
flexible installations, the back plate as-
sembly with spade grips is added. Nose-
mounted guns are fired by a solenoid.

TURRET GUN—When installed on a
fixed mount in an airplane turret, the

2TA
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basic gun is equipped with a charger and
is fired by a solenoid mounted on the back
plate, top plate, or side plate. A shock-
dampening adapter is usually mounted on
the gun. In some turrets the gun is
moved both horizontally and vertically
by moving the turret as a whole; in others
the gun and mount only are moved.

SIGHTS—Sighting equipment for the
Browning aircraft machine guns is con-
sidered to be plane equipment and is
furnished by the Army Air Forces.

ACCESSORIES—Parts added to the gun
for firing by trigger motor or solenoid are
supplied by the Army Air Forces.

Two devices for accelerating the rate of
fire arc supplied with the gun as acces-
sories—these are the Flash ITider, cal.
.50, M1, and the Aircraft Machine Gun
Booster, cal. .50. Either device may be
attached to the muzzle end of the barrel
jacket and when assembled takes the
place of the standard front barrel bearing.
The flash hider is usually attached to
flexibly installed guns and the booster
is used mainly on wing guns or those of
fixed installation where muzzle flash is
unimportant and where added air resis-
tance would be detrimental. The flash
hider boosts the ratc of fire approximately
50 rounds per minute and the booster
raises it 100 rounds per minute.

RATE OF FIRE—During trainingamax-
imum burst of 75 rounds is permitted
from a cool gun. One minute after firing

A

this first burst, firing may be resumed at
the rate of one 20-round burst per minute,
Combat firing is unrestricted but bursts
longer than 75 rounds (5-second bursts)
will overheat the barrel and if repeated
without pause may cause stoppages or
“cooked-off” rounds. Prolonged firing
may lead to the scrapping of the barrel,
since a new barrel may be ruined by a
prolonged burst of about 14 minutc dura-
tion. After long bursts from synchronized
guns the mechanism of the gun must be
locked to the rear for 2 minutes to avoid
having “cooked-off” rounds strike the
propeller blade.

REFERENCES—TM 9-225; TM 9-1225;
TM 9-2200.

CHARACTERISTICS

Weight of basicgun . ............ .. .. 58.32 Ib.
Weight of retracting slide group assembly . 3.00 Ib.
Weight of operating slide group assembly. 1.62 b,
Weight of back plate with horizontal

bufferassembly . . . ........ .. .. .. .. 2.68 ib.
Weight of back plate with spade grips,

trigger safety, trigger assembly.. ... . 4.01 Ib,
Weight of side plate trigger assembly. ... 0.44 Ib,
Weight of recoiling parts. . ......... ... 19.2 Ib.
Weight of barrel . ..... ... ... .. ... . . .. 9.8 ib.
Length of basic gun, overall. ... . ... ... . 57 ins.
Lengthof barrel... . ............ ... ... 36 ins.
Length of rifling........... 63.8 cals.; 31.91 ins.
Rifling

Number of grooves. . ................... .. 8

Right-hand twist: 1 turn in.... .30 cals.; 15 ins.

Depth of grooves. . .. ............. 0.0050 in,
Cross-sectional area of bore. . . . . .. 0.2021 sq. in.
Rate of fire................. 750~850 rds./min,
Firing-pin

release. .. .. Pressure applied to sear: 10-20 Ib.

Pressure applied to sear slide: 30~35 {b.
Ammunition, types.Ball; A.P.; tracer; incendiary



20 MM AUTOMATIC GUN AN-MZ—STANDARD

he 20 mm Automatic Gun, AN-M2,

is a fully automatic aircraft cannon
with a muzzle velocity of 2,850 feet per
second and a cyclic rate of from 600 to
700 rounds per minute. It is an air-cooled
weapon of the gas-unlocking, semi-blow-
back type. Designed for fixed mounting in
the wing or fuselage of an airplane, the
gun may be mounted to fire through the
hub of a propeller, and it may also be
mounted as a flexible gun in a turret. The
gun is seared electrically by remote control
but it is not designed for synchronized
fire between the blades of a propeller.
The 20 mm Gun, AN-M2, was stand-
ardized in February, 1941. The 20 mm
Automatic Gun, M1, classified as Sub-
stitute Standard, is identical with the
AN-M2 gun in the tube and working
parts, differing only in the dimensions of
some of the receiver parts.

The principal components of the basie
gun are the receiver, housing most of the
working parts, and the tube. The breech
end of the tube is secrewed into the receiver
and secured with a locking pin to prevent
its vibrating loose during firing. Mounted
on the tube is a gas cylinder and sleeve
group, the function of which is to unlock
the bolt. In firing, the only parts of the
gun that do not recoil are the forward
mount ring, the magazine slide assembly,
and the magazine.

Changes in the 20 mm Automatic Guns,
M1 and AN-M2, made early in February,
1943, included:

(a) The removal of % inch from the
back of the key slot of the standard firing
pin {making it 2 floating firing pin).

(b) The adoption of a modified extrac-
tor spring (Wallace-Barnes strut type).

{¢) The strength of the brecchblock
slide springs was increased.

(d) The chamber was shortened 1 mm.

ASSIFIED
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BASIC 20 mm AUTOMATIC GUN, AN-M2

There are seven gun type designations
based on the kind of adapter, sear-actuat-
ing mechanism, and charger used with the
basic M1 or AN-M2 gun, as follows:

Type A, used by the U. S. Army Air
Forces, consists of the basic M1 or AN-M2
gun with AN-M1 adapter, AN-M1 elec-
tric trigger, and M2 manual charger.

Type B, used by the U. S. Army Air
Forces, consists of the basic M1 or AN-M2
gun with M6 adapter, AN-M1 electric
trigger, and M2 manual charger.

Type C, used by the U. S, Army Air
Forces, consists of the basic M1 or AN-M2
gun with M7 adapter (with thread pro-
tector), AN-M1 clectric trigger, and M2
manual charger.

Type D, used by the U. S. Army Air
Forces, consists of the basic M1 or AN-M2
gun with M7 adapter (with M1 muzzle
brake), AN-M1 electric trigger, and M2
manual charger.

Type E, used by the U. S. Navy, con-
sists of the basic AN-M2 gun with the
AN-M1 adapter, AN-M1 electric trigger,
and M1 hydraulic charger.

Type F, used by the British, consists of
the basic M1 gun with M7 adapter (with
thread protector) and M1 sear mechanism.

Type G, used by the British, consists of
the basic AN-M2 gun with M7 adapter
(with thread protector) and M1 sear
mechanism.

ADAPTERS—The AN-M1 adapterisa
self-contained tubular unit consisting of
a ring spring in series with a coil spring.
Fitted over the tube of the gun, it serves
as a front mounting and also controls the
recoil of the gun within definite limits
(0.875 inch to 1.25 inches) sufficient to
operate the feed mechanisms which de-
rive their operating power from the recoil
movement of the gun.

CHARACTERISTICS

Weight of basic gun, AN-M2 or M1....102 Ib.
Length of basic gun overall. . ........... 94 ins.
Weight of 20 mm Adapter, AN-MT....11.3 Ib.
Weight of 20 mm Adapter, M6.. ........ 14 16,
Weight of 20 mm Adapter, M7 (with

thread protector). . . ................. 1.5 1b.
Weight of 20 mm Adapter, M7 (with

muzzle brake). ... ... ... ... 10.7 1b.
Weight of Muzzle Brake, M1. .. ... . ... 4.6 |b,
Weight of Electric Trigger, AN-M1. ... .. .. 51b.
Weight of Sear Mechanism, M1. ... .. .. 1.3 1b.
Weight of Manual Charger, M2......... 1.51b.
Weight of Hydraulic Charger, M. ... ... 2.6 Ib,
Weight of 20 mm Feed Mechanism,

ANMTAT. ... 1814 Ib.
Weight of 20 mm 60-round Magazine,

M1AT (empty). ... 22 Ib.
Weight of projectiles

HEL, Mk, Lo 0.986 Ib.

AP,MT5. ... 0.363 Ib.

Ball .. ... . . 0.276 Ib.

Mouzzle velocity
A, .

.......... 9,800 ft./sec.

AP, MT5.. 2,615 ft./sec.
Ball........... ... ... ... ..., 2,850 ft./sec.
Maximum powder pressure. .. . .48,000 lb(.{s .in.
Ratecffire.................. 600-700 r s.?min

Adapter, M6, consists of an AN-MI
adapter with a rear extension body added
toincrecase the overall length of the adapter
by 8+% inches in order to meet special Air
Forece mounting requircments.

Adapter, M7, consists of a dashpot pis-
ton, a recoil spring with a recoil spring
filler sleeve, a recoil spring sleeve, and a
muzzle brake lock. It reduces the force of
recoil on the airplane structure by the
resistance of the spring which is com-
pressed against the shoulder in the mount-
ing when the gun recoils. Muzzle Brake,
M1, is screwed on the barrel of the gun
when the M7 adapter is used in conjunc-
tion with the 60-round Magazine, M1-
Al, to reduce recoil distance. When the
AN-M1A1 feed mechanism and M7 adap-
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CUTAWAY VIEW OF 20 mm AN-M1 ADAPTER

20 mm ADAPTER, Mé

\W

‘ W“WW\ x

20 mm ADAPTER, M7, WITH MUZZLE BRAKE, M1

ter are used logether, the muzzle brake

us
must be replaced by a thread Drotector

Sr ADR ASTIHIATIAM AAC Ll p—
SEAR=MALVIVAMAIIING MEEHANESMS

Electric Trigger, AN-M1, is designed to
fire the 20 mm guns in airplanes that are
equlppcu with 24-voll electrical bybLt‘lllb
Tt consists essentially of a mounting plate
assembly and solenoid body and is at-
tached to the receiver plate of the gun.
The solenoid r)lun:mr and attached sear
shaft are moved magnehcally against
spring tension by a force of apprommately

’7f~'\ pnnnr]c to """I)TSSS 1}1@ sear anr] re
the gun.

Sear Mechanism, M1, uses a bowden
maldl i dn i cnamanTine nlunoer aoainagt

CAavIC TO MOVE & SCAr Spring prunger against
the sear. A groove in the bowden connec-
tion shaft accommodates a safety trigger

pln UIJLIdL(/U U)
held in two positions,

Axrer wh

a aamLy lever which is
‘Safe’” and “Fire.”

CHARGERS Ilyr' aulic Cha"ger, .A\url,

is used with Naval installations of the
20 mm A\TVMZQ gun where it is required
that the gun be charged or “safetied” by
remote control.

Manual Charger, M2, was previously
designated as the B36 charger by the
T.S.A.AF. It consists essentially of a
flanged charger slide for engaging and
retracting the bolt assembly.

FEED MECHANISMS—The20mm Feed
Mechanism, AN-M1A1, utilizes the recoil
energy of the gun to draw a belt up to
the gun, scparatc the rounds from the
disintegrating links, and feed the rounds,
one at a time, into the hreech of the gun,

This feed mechanism is made for both
right-hand and left-hand feeding.

PN AQCITIED

T dbha avlivduwinal mmatal fage ~fF +he
11l e L.y lulical uiciais vasco {1 Wil
AN-M1A1 feed mechanism four sprock-

ets, with hubs keyed on a rotatable central
SnaIl:, form an dbbeuu}l_‘y‘ 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 lever is mounted

on the hub of the rear sprocket. The fourth
the AN- 1\/“ Al

Wil LN valzsal

added 1in

GUGCU 1il

snrocket
sSproecset

mechanism at the forward position of the
qhaft to aid in qupportmd the prOJectlle
anLEL(l to LI].E ,U()II.L Spr ULKCL lb a UTIV'inE'
spring case within which is a spiral driv-

ing spring.

was

The mechanism is operated by the ten-
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
12 inch is required to operate the feed
properly. As each round leaves the mouth,
the dnvmg spring acts In the drlvmg
spring case to rotate the sl

Janrockets. thus feedin

£
1CCU SPproc&ets, taus reeaing an

into the mouth.

Changes distinguishing the AN-M1A1
feed mechanism from the AN-M1 included
an increase in the torsional pull of the
spring from 180 pnlln(i: to 210 nounds

Ppiiiin 22V A0V Vriiie L &LV YRS
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.

The 20 mm 60-round Magazine, M1A1,
is operated by sprmg tension aione Imtml
tenSlOn 18 uppucu uurmg d.baemmy uuu
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 n]atfm‘m or
follower in contact with the last round.
Thus a round is always in position in the
M1AL chmmnn

macazine month ’T‘lﬂn
magazine mouui.

differs from its predecesser, the Ml, in
that the spring was changed to that used
Wlbh u‘:'lt‘ Ocllx}u}u magazine, thu spx‘mg
case cover was changed from a forging to
a stampmg, and an Improved method of
fastening the spring to the case was
adopted. A muzzle brake must be used
with this magazine as it does not perform
the function of the Feed Mechanism,
AN-M1A1l, in shsorbing a portion of

energy from the recoil.

FIRING 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
posmon and releases the breechblock slide
assembly which allows the drlvmﬂ spring

and breechblock slides to carry the ﬁrmg
pin forward to strike the primer. As the
proJc\_tJ‘, passes the gas port a pressure
1s exerted against the gas piston which
actuate@ the bolt-unlocking mechanism.
The bolt is then forced backward by the
then-existing pressures in the chamber
and the force of the plston rode, com-
pl‘eismg Ule ﬂrlvmg d.n(l DUHCF bpll[lgb
FExtraction 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 vnnfman*m slide upon which

the feed mecha_msm is I_nounted For
automatic firing the sear 1s 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
UJ.C J.LLUJ.VLI

AMMUNITION—This is issued in the
form of fuzed complete rounds of fixed
ammunition, classified as high-explosive-
incendiary, armor-piercing, or ball. The
M1, AN-M2, and British Hispano-Suiza
guns fire the same ammunition. Service
ammunition includes cartridge, HEI,

Mk, I, with fuze pnrmmmnn no

S 1L JUZG, CreusSsiOn, al0,

253, ‘Vlk. TII/A/; cartridge, A.P.—T., M75;
and cartridge, projectile, ball.

RererencEs—Guns, M1 and M2:0.C. M.
16429, 16530; Gun, AN-M2: 0.C. M.
18019, 19654; Adapter, AN-M1:

0.C.M.
17820, 18109; Adapter, M6: O.CM.

204903 Adapter M7:0.C.M. 2U8043; Man-
el (’lmrmﬂr 2: 0O 1. 211092: Feed

Mrchamsm "AN-M1A1: O0.C.M. 20746,
T™M 9-227.

.....




37 MM AUTOMATIC GUN M4—STANDARD

he 37 mm Automatic Gun, M4, is a

plane-to-plane and plane-to-ground
weapon with a muzzle velocity of 2,000
feet per second and a cyclic rate of 150
rounds per minute. The armor-piercing
projectile, M80, fired from this gun will
penetrate 1 inch of homogencous 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, T'9, in Decem-
ber, 1939.

Recoil and counter-recoil are controlled
hydraulically by mecans 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 nonrecoiling
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 could
be fed by a 5-round clip, a 15-round link
belt, or a nondisintegrating 30-round end-
less belt (horsecollar) magazine. The 30-

UNGLASSIFIED

37 MM AUTOMATIC GUN, M4

round endless belt Magazine, M8, 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 belted ammunition from
the magazine and feeds it into the gun
automatically. The 30-round endless helt
Magazine, M6, 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
M6 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 for 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
Weightofgun..................... ... 213 Ib.
Weight of 30-round Magazine,

M6 (empty). .. ...... ... ... ... ... 35.5 Ib.
Length of gunoverall.............. .. 89.5 ins.
Weight of projectiles

E M54 1.34 |b.

Practice, M55AT. . ... ... ... ... . 1.34 b,

AP, Mo T 1.66 Ib.
Muzzle velocity

GMBA 2,000 f./sec.

Practice, M55A1.... .. ... ... .. 2,000 ft./sec.

AP, Mso. .. .l 1,825 f./sec.
Maximum powder pressure. ... .23,200 Ib./sq. in.
Length of recoil . .............. .. ... 9%; ins.
Rateof fire. . ................... 150 rds.}min.

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 1s 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.

RerFerENcES—O0.C. M. 15542, 15619;
TM 9-240.
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37 mm AUTOMATIC GUN, M9-—RIGHT-HAND FEED GUN-—LEFT SIDE VIEW

he 37 mm Gun, M9, is a fully auto-

matic aireraft 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, MS80, 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, M1A2, 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 recupcrator 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—TInitial 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 independ-
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
Weightofgun........................ 398 [b.
Lengthof gunoverall. ..... ... ... ... 104 ins.
Weight of projectiles

HE, M54, ... .................. 1.34 1b,
APC M59. .. ... ... ... 1911b
AP,M80.. ... .................. 1.66 b,
Pracflce, MSSAT. ... ... 1.34 1b,
Mouzzle velocity
HE,M54.................... 2,600 ft./sec.
APC,M59.................. 2,800 ft./sec.
AP, ,MS80................... 3,050 ft./sec
Prachce, M55AT. . ... ... .. 2,600 f!./sec.
Maximum powder pressure. .. . .46, 000 .in
Length of recoil . ... .. ... ........... 103 ins.
Rateoffire...................... 140 rds./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, P.D., M56; shot,
AP.C., M59; shot, A.P., M80; and shell,
practice, M55A 1, with fuze, dummy, M50.

RererEnces — O, C. M., 19378; TM
9-241.

UNCLASSIHED

RIGHT SIDE VIEW
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75 MM AIRCRAFT GUN M4—mounNT M6—STANDARD

he 75 mm Aircraft Gun, M4, is a modi-

fication of the 75 mm Tank Gun, M3,
designed for aireraft 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 Mount, T3E1. Military char-
acteristics for this gun were approved in
January, 1937, and Mount, M6, was
approved for development 1o 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, M6—The cradle of Mount,
M6, consists of three tubular sections,
mounted one above the other. The center
section contains the barrel assembly and
provides a mounting for the trunnions;
the upper and lower sections carry the
two cylinders of the hydrospring rccoil
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—When the gun
is fired the breeching, tube, recoil eylinder
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 oll
through the orifices thus formed absorbs
a part of the recoil cnergy (part of the
recoil energy is stored in the counter-
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75 mm AIRCRAFT GUN, M4—MOUNT, M6

recoil springs). The grooves in the recoil
sleeve are tapered toward the rear so
that the gun is gradually slowed down
and finally stopped when the piston
reaches the end of the grooves (21 inches
of recoil). When the recoil action ceases,
the counterrccoil 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 buffer 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
m the center of the buffer, through a
spring loaded valve, as well as between
the chamber wall and the buffer. 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.

FIRING 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
encrgized 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 the sear and
firing the gun.

EJECTOR MECHANISM—The ejector
mechanism functions in conjunction with
the semi-automatic operation of the
breechblock. During recoil the spring-

CHARACTERISTICS

Weight of gun..................... ... 893 Ib,
Weight of gun and mount. .. ...... ... 1,200 ib.
Length of tube overall........ ... . 110.575 ins.
Weight of projectiles

HE,M48. . . .. ... ... ............ 14.6 Ib.

APC,M61..................... 14.96 Ib.
Muzzle velocity

HE.,M48. ... .............. 1,974 k. [sec.

APC,M61.................. 2,024 ft./sec.

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
cjecting 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. Tt 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 aretriever
with moveable petals on the front end.

AMMUNITION—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.,B’IGL—U,withfuze,B-D-’
M66AL. A steel cartridge case is not used
for the shell, H.E., M48, in the M/l air-
craft gun because of the possibility of
poor extraction which would jam the gun.

Rererences —O. C. M. 18699; TM
9-311.
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