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STANDARD ORDNANCE ITEMNS

VOLUME 1

TANK AND AUTOMOTIVE

1 JUNE 1945

Replacement Sheets for Tank and Automotive Section

Please insert these sheets in their proper places in the loose-leaf binder
you have, destroying old sheets in accordance with provisions of AR 380-5.

Tanks and Tank Transporters
23-24 25-26 27-28 2930 33-34
(Also remove 24a-24b)

Gun Motor Carriages
35-36 37-38 3940

Pages 11-12—Light Tank M24. Change
fire control designations to Periscope
M10P, Telescope M71K, and Telescope
M77G—OCM 27018, 15 March 1945.

Pages 16-20—Medium Tank M4 Series.
Production changes authorized include:
(a) use of horizontal volute spring sus-
pensions and 23-inch tracks—OCM 23058,
2 March 1944, and OCM 23336, 30 March
1944; (b) use of Continental R-975-C4
engines—OCM 22995, 24 February 1944,
and OCM 23496, 13 April 1944; (c) ap-
plication of commander’s vision cupola—

OCM 23446, 6 April 1944; (d) substitu-

Armored Cars, Scout Cars, Carriers
59-60 61-62 63-64

Transport Vehicles
89-90

Additional Revisions: Tanks and Tank Transporters

tion of Borg & Beck clutch—OCM 23660,
20 April 1944. Change fire control des-
ignations: Periscope M10C in Periscope
Mount M68 replaces Periscope M4—
OCM 25972, 7 December 1944, and OCM
26354, 11 January 1945.

Page 21—Medium Tanks M4 (105-mm)
and M4A3 (105-mm). Present production
vehicles use horizontal volute spring sus-
pension and 23-inch center-guide tracks.
A loader’s hatch and an Oilgear power
traverse are provided. OCM 26381, 11
January 1945.

Continued on next page
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LIGHT TANK M3 SERIES

LIGHT TANK, M3, standardized in
July, 1940, and produced in quantity be-
ginuing in March, 1941, was supplied to
our Allies, under Lend-Lease, as well as to
our own Army through 1941 and 1942.
Nicknamed the “General Stuart” by
British troops, these tanks won high
praise during the Libyan campaign, and
are now considered obsolete only because
of the great improvementsin later vehicles.

Based on Light Tank, M2A4, but using
heavier armor and incorporating other im-
provements, Light Tank, M3, for its day,
was heavily armed and armored and pro-
vided a high standard of mechanical
reliability.

Through the production period, numer-
ous improvements were made, so that the
final M3s were vastly different from the
first. First models were entirely riveted,
with a seven-sided turret. Later a welded,
seven-sided turret was used, and still
later, a rounded, welded, homogeneous
turret. The final models were entirely
welded.

The volute spring suspension is used,
with the rear idler “trailing” on ground
level, rather than “mounted” above the
ground as on Light Tank, M2A4. This
lengthens the ground contact of the track,
thus decreasing the pressure per square
inch, and gives additional support to the
rear of the tank.

Power is supplied by a 7-cylinder Con-
tinental W670-9A gasoline engine. Some
models of Light Tanks, M3 and M3Al,
were powered by a Guiberson T1020-4
Diesel engine. A synchromesh transmis-
sion provides five forward speeds and one
reverse.

The driver and assistant driver occupy
seats in the hull, with vision ahead through
hatches equipped with windshields. In
combat areas, the armored hatch cover
“may be closed, whereupon vision is pos-
sible through a protectoscope, a form of
periscope.

The gunner and commander-loader oc-
cupy seats in the turret, which may be
traversed through 360° by a hand-operated
mechanism. Entrance to the turret is
through the cupola hatch, which also pro-
vides an observation post for the com-
mander. In noncombat areas, the com-
mander may operate with his head and
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LIGHT TANK, M3, WITH ROUNDED, HOMOGENEOUS, WELDED TURRET
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LGHY YANK RA3 SERIES (Continued)

LIGHT TANK, M3A1, HAS POWER-TRAVERSED TURRET WITHOUT CUPOLA

ELECTRIC MOTOR

SLIP RING
ASSEMBLY

LIGHT TANK, M3A1, TURRET BASKET SHOWI

'HYDRAULIC
TRAVERSING MOTOR

TRAVERSING O

NG TRAVERSING MECHANISM

shoulders above the cupola. In danger
zones, vision from the cupola is through
pistol ports equipped with protectoscopes.
(Early models used direct vision “peep-
holes™ instead.)

Principal armament is a 37 mm gun,
M5 or M6, mounted with a ecal. .30
machine gun in a combination mount in
the turret. The turret guns have eleva-
tions from —10° to 4-20°. An A.P.C. pro-
jectile, fired from the 37 mm gun, has a
muzzie velocity of 2,900 feet per second.
It has a maximum range of 12,850 yards,
and will penetrate 1.8-inch face-hardened
armor plate at 1,000 yards.

Late models are provided with a gyro-
stabilizer to increase the accuracy of aim-
ing and firing the turret guns when the
vehicle is in motion.

Other armament includes a cal. .30
machine gun, in the bow, one on the tur-
ret for antiaircraft use, and one in each

sponson.

Normal fuel capacity of 56 gallons may
be increased when necessary by the use of
two 25-gallon jettison fuel tanks. These
can be abandoned upon entering a com-
bat zone. The vehicle is equipped with a
two-way radio.

Light Tanks, M3 and M3 (Diesel),
were declared obsolete by Ordnance Com-
mittee action in July, 1943. These and
later vehicles of the Light Tank, M3,
Series, were built by the American Car
and Foundry Co.

REerFEReENCES—TM 9-726; OCM 15920,
15932, 16135, 16258, 16370, 16531, 16583,
16603, 16610, 16611, 17200, 17107, 17201,
17235, 17578, 17949, 17984, 20076, 20317,
20852, 21015.

LIGHT TANK, M3A1, was standardized
in August, 1941, as a modification of
Light Tank, M3. It was declared obsolete
in July 1944. o ,

The turret is similar to that used in the

" final version of Light Tank, M3, but omits

the cupola. A fighting compartment is in-
tegrated with the turret and is rotated
with it, either by a hydraulic mechanism
or by hand. This compartment contains
seats for the gunner and commander-
loader as well as the traversing and gyro-
stabilizer mechanisms and ammunition.

An improved Combination Gun Mount,
M23, for the turret guns has a periscopic
sight. An additional periscope, with 360°
traverse, is provided in the turret roof.
Other armament is the same as on Light
Tank, M3, except that the sponson guns
are omitted. :

The vehicle is equipped with an im-
proved radio and with an interphone
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GHT TANK M3 SERIES (Continued)

LIGHT TANK, M3A3, HAS IMPROVED TURRET WITH RADIO BULGE. FRONT PLATE IS STRENGTHENED AND SPONSONS ARE EXTENDED FORWARD
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CROSS SECTION OF LIGHT TANK, M3A3, SHOWING INTERIOR ARRANGEMENT. CHARACTERISTICS ARE GIVEN ON PAGE 4
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LIGHT TANK M3 SERIES (Continued)

system, with connections for cach crew
member.

Light Tank, M3A1  (Diesel),  was
declared obsolete in July, 1913,
RerFerencEs— M 9-727: OCM 17235,

17330, 17578, 17680, 179006, 17952, 17984,
18639, 19396, 20076, 20317, 20852, 21015,
21037, 24120; SNL G-103, Vol. 5.

The nomenclature, Light Tank, M3A2,
was authorized in March, 1942, for a tank
to be similar to Light Tank, M3A1, but
with a welded hull. This model was never
put into production.

REFERENCES — OCM 17984,
20076.

LIGHT TANK, M3A 3, was standdrdized
in August, 1942, as a modification of Light
Tank, M3A1. It wasreclassified as Limited
Standard in April, 1943.

An improved turret, with a radio bulge
at the rear, provides greater space in the
fighting compartment. The hull is welded
and streamlined in design. The front plate
is extended forward and reinforced, pro-
viding more space and greater safety for
the driver and assistant. The drivers’
hatches, formerly in the front plate, are
relocated in the top plate and equipped
with periscopes to provide indirect vision
in combat zones. Three additional peri-
scopes are provided in the turret.

Sponsons are lengthened to the rear of
the vehicle and contain additignal gaso-
line tanks as well as additional ammuni-
tion storage. Sand shields are provided
over the suspensions. A storage box is
located at the rear.

Other improvements include easier
steering, improved fire protection and
ventilation, relocation of battery, switch
and instruments and provision of detach-
able head lamps and a detachable wind-
shield and weather cover.

The redesigned Combination Gun
Mount, M44, includes a telescope which
may be used through all degrees of gun
elevation.

RerFereEnces — TM 9-726C; OCM
18639, 19119, 19182, 19396, 20076, 20153,
20317; SNL G-103, Vol. 7.

18639,

-. e IR

COMBINATION GUN MOUNT, M44
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TYPICAL CHARACTERISTICS
LIGHT TANK, M3

Crew. . ... ... 4
Physical Characteristics

Weight (gross). . . ................ 21,400 Ib.

Length ¢holl). . ... ... ... ... . 14 ft., 1034 ins.

Width. ... ... R 7 #., 4 ins.

Height.. .. ... ... ... ... ... ... 8 K., 3 ins.

Turret ring diameter. ... ............ 463/ ins.

Ground clearance. .. ......... ... .. 1614 ins.

Tread (center to center of tracks). . .. ... 73 ins.

Ground contactlength. .. ...... ... . 117 ins.

Ground pressure.............10.47 |b./sq. in.

Armor Actual Basis

Holl, Front, Upper... 114 ins. 134 ins.

Lower. .. 5413/ ins. 1343 ins.
Sides and rear. .. .1 in. 1 in.
[- Y- T B in.
Bottom.......... 34-1% in.

Turret, Front. .. .. ... 1145 ins. 134 ins.
Sides and rear. .. .11} ins. 1Y ins.
Top...ccvveventn 4 in.

Performance

Maximum speed on level........... 36 m.p.h.

Maximum grade ability. . .............. 60%

Trench crossing ability. . ................ 6 h.

Vertical obstacle ability. . ............ 24 ins.

Fording depth (slowest forward speed). . . 36 ins.
Tuming radivs. . . ......... ... 21 f.
Fuel capacity—without jettison tanks. . .56 gal.

with jettisontanks. . ........... .. 106 gal.
Maximum drawbarpull. .. ........ 14,800 1b.
Cruising range (approx.)............. 70 miles

Engine,
Make. .... Continental Guiberson
Model .. . . W670-9A T1020-4
Type. . ....Radial A.C. Radial A.C.
Cylinders .. 7 9
Fuel....... asoline Diesel
(80 octane) (50 cetane)

Max. gov-

erned

speed . . .2,400.5:p.m. 2,200 r.p.m.

Rated hp. .. 250 at 2,400 r.p.m.
220 at 2,200 r.p.m.

torque. . .584 lb_-ft. 580 Ib.-ft.
at 1,800 rp.m.  at 1,400 r.p.m.
(See additional engine characteristics on page 27)

Max.

Vision and Fire Control

LIGHT TANK, M3Al

Characteristics same as for Light Tank, M3,
except as noted:

Physical Characteristics

Weight ......................... 28,500 lb.
Height . ...................... 7 ., 614 ins.
Ground pressure. . ........... 10.56 Ib./sq. in.

LIGHT TANK, M3A3

Characteristics same as for Light Tank, M3A1,
except as noted:

Physical Characteristics
eight (gross) (with Track, T16)....31,752 lb.

Length (with bustle box) ......... 16 k., 6 ins.
Width. ... 8 fr., 3 ins.
Height.........ociiiiiaa... 7 ., 6% ins.

Protectoscopes. . ............. .. ... .. 2
Direct visionslots......................... 2
Communications—Radio.......... SCR-245
_Battery, Voltage, Total ... ............. ... 12
Fire Protection and Decontamination
Fire Extinguisher, CO:~10 b, (fixed)........ 1
COr4l0b.Chand)...................... 1
Decontaminating Apparatus, M2, 114 gts... . 1
Transmission, Type............. Manual shift
Gear ratios
Firstspeed. .. ... ... ... ......... 5.37:1
Second speed 2.89:1
Third speed. . ....... 1.72:1
Fourthspeed.................. 1.09:1
Fifth speed...................... .738:1
Reverse speed. .. .................. 6.19:1
Differential, Controlled, Gear Ratio. . .2.62:1
Steering Ratio...................... 1.845:1
Final Drive, Type............... Herringbon
GearRatio......................... 2.41:1
Sprocket, no. of Teeth.......... P 14
Pitch diameter. ...................... 24.56
Suspension, Type..............Volute spring
heel ortiresize. .................... 20x6
Wheel construction. .. .............. Welded
tdler, Trailing, Type.......... Ind. vol. spring
Wheel ortiresize. .................... 30x6
Wheel construction. . . .............. Welded
Track, Type. ... ...t Rubber block
idthe ... 1134 ins.
Pitch. ... e 514 ins.
No. of shoes per vehicle .......... 132 0r 134
Vision—Protectoscopes ........... e 5
Periscopes. .oovvueni i et 2
Direct visionslots. . ... .................... 2
Communications—Radio........... SCR-508
Interphone stations. . . .......... ... . ... 4
FuelCapacity..................... 102 gals.
Vision and Fire Control
Periscopes . ......coviiiiiiiiiiiiieiaaa, 5
Protectoscopes. . ....ccccvceannnnnnn Omitted
Direct visionslofs................... Onmitted
Telescope, M54. .. ... ..ottt 1

Armament—Light Tanks, M3, M3A1, M3A3

37 mm Gun, M5 orM6,and. ...............
1 cal. .30 Browning machinegun.............

1 cal. .30 Browning machinegun................
1 cal. .30 Browning machinegun................
2 cal. .30 Browning machineguns. .. ............

1 Tripod Mount, cal. .30, M2
Provision for 1 cal. .45 submachine gun

}In Combination Mount, M22, M23 or M44, in turret
.......................... fn ball mount in bow

Ammunition Stowage

37 mm (A.P.C,, M51B1; AP.C,, M51B2;

HE., M63;Can., M2)......................

Grenades, Hand (Fragmentation, Mk. l, 4; Offensive, Mk.
A2, w/Fuze, Detonating, M6, 2; Smoke, W.P., M15, 4;

Thermite, Incendiary, 2)

......................... On turret, antigircraft
........................ Sponsons: on M3 only
M3 M3A1 M3A3

....... 103 (ds 116 1ds. 174 1ds.
....... 8,270 «ds 6,400 rds. 7,500 ds.

....... 500 rds 510 rds. 540 ds.
....... 12 12 12
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LIGHT TANKS M5 uMITED STANDARD—MS5 AT SUBSTITUTE STANDARD

LIGHT TANK, MS, WITH PISTOL PORTS AND HATCHES CLOSED; HULL AND TURRET PERISCOPES UP; GROUSERS ON SIDE OF TURRET

LIGHT TANK, M5, standardized in
February, 1942, was designed as a modi-
fication of Light Tank, M3A1, to use twin:
Cadillac engines and Hydra-Matic trans-
missions, providing automatic gear shift-
ing. It was reclassified as Limited Stand-
ard in April, 1943.

The hull is fabricated of welded, homo-
geneous armor plate with the reinforced
front plate, extended sponsons, and
streamlined effect subsequently adopted
for Light Tank, M3A3. Elimination of
bolts and rivets reduced the danger of
having these parts driven inside the tank
by the impact of projectiles on the exterior.

The welded, power-operated turret and
integrated turret basket are similar to
those used on Light Tank, M3A1. How-
ever, because of the lower driveshaft tun-
nel required by the use of the Cadillac
engines and Hydra-Matic transmissions,
it was possible to relocate the turret-
traversing mechanism and portions of the
gun stabilizer under the turret basket,
thus providing more space in the fighting
compartment.

The turret, of welded, curved-plate
armor plate, is covered on the front by a LEFT SIDE OF COMBINATION GUN MOUNT, INCLUDING 37 mm GUN, M6

UNCLASSIFIED Wumssi iasmnamwes OFFICE CHIEF 8 OF ORDNANCE swrmmosnussemummmsme | OCTOBER 1944 5



UGHT TANKS M5, M5AT (continvea)

TRAVERSING MECHANISM BENEATH TURRET BASKET

heavy armor-plate casting which serves as
a base for the combination gun mount.
The turret can be rotated through a
traverse of 360° either by a hydraulic
mechanism or by hand.

Principal armament is a 37 mm Gun,
M6, mounted with a cal. .30 Browning
machine gun, in the turret. Elevation is
from —10° to +20°. An A.P.C. projectile,
when fired from the 37 mm gun, has a
muzzle velocity of 2,900 feet per second.
It has a maximum range of 12,850 yards,
and will penetrate 1.8 inches of face-
hardened armor plate at 1,000 yards.

A gyrostabilizer is provided to keep the
turret gun sufficiently close to a fixed
elevation while the tank is in motion over
normal terrain so that the gunner can
accurately aim and fire the gun.

The two 8-cylinder, 90°, V-type, liquid-
cooled Cadillac engines are located in the
rear of the hull. The flywheel end of each
engine is connected to a Hydra-Matic
transmission. These transmissions, plus a
two-speed stepdown in the transfer unit,
provide six forward speeds and one
reverse speed.

An auxiliary power plant consisting of
a generating set powered by a single-
cylinder gasoline engine supplements the
engine generators for charging the battery.

Seats for the driver and assistant driver
are adjustable horizontally or vertically.
Seats go up under spring pressure and

6 UNCLASSIFIED WiNSummmsnsmusmsmisusm OFFICE CHIEF 8 OF ORDNANCE s
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down under body weight and can be
locked in any position.

The vehicle is provided with dual con-
trols and has four-escape hatches, one for
each member of the crew. It is equipped
with 360° periscopes for the driver, as-
sistant driver, and commander and a peri-
scopic gun sight, as well as with three
protectoscopes in the turret ports. Two
knockout plugs cover ports in the front
armor plate. The tank is wired for radio
and for an interphone system.

REFERENCES—TM 9-732, 9-1732A;
OCM 15959, 16135, 17428, 17451, 17471,
17578, 17680, 17827, 17906, 17952, 17084,
18544, 18639, 19119, 20076, 20317; SNL
E-103, Vol. II.

LIGHT TANK, M5A1, was standard-
ized in September, 1942, and replaced
Light Tank, M5, in production. It was
reclassified as Substitute Standard in
July, 1944.

Principal change was in the use of an
improved turret with a radio bulge at the
rear,. similar to the turret of Light Tank,
M3A3. The improved turret provides
more room for turret crew members and
permits desirable rearrangements in stow-
age. A radio antenna bracket is mounted
above the bulge. A removable plate in the
rear of the bulge permits removal of the
37 mm gun.

The antiaircraft gun mount is improved

and repositioned to the right side of the
turret. Dual traverse is incorporated, per-
mitting the commander to traverse the
turret while firing the antiaircraft gun.

Larger escape hatches, with improved
positive water-sealing door latches, are
provided, and there is an additional
escape hatch for emergency use in the
floor of the hull.

The improved Combination Gun
Mount, M44, for the turret guns, in-
corporates a direct-sighting 3-power tele-
scope. The breech guard permits hinging
upward, facilitating travel from one seat
to another by personnel. A new mount for
the commander’s periscope permits 360°
traverse. An additional periscope in the
turret facilitates rear vision for the com-
mander.

Pistol port doors are redesigned and
relocated, and equipped with locking
devices. A direction finder fastened to the
turret roof ahead of the commander’s
periscope indicates the straight ahead
position. A spotlight is provided.

Sand shields, which extend down from
the sponsons and cover the top portion of
the track, are supplied when required.

Pilot models for Light Tanks, M5 and
M5A1, were manufactured by the Cadillac
Motor Car Division, General Motors Corp.

REFerRENCES—TM 9-732; OCM 17471,
17827, 18639, 18925, 19182, 19396, 20153,
24175; SNL G-103, Vol. VIII.
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LIGHT TANKS M5, M5AT (continued)
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UGHT TANKS M5, MSAT (continved)

st LA e

PIONEER TOOLL

SPARE TRACK BLOCKS!
-

LIGHT TANK, M5A1, REAR VIEW SHOWING EXTERIOR STOWAGE

e ANTEAGRCRATT UN

REAR VIEW SHOWING USE OF STOWAGE BOX

TYPICAL CHARACTERISTICS

LIGHT TANK, M5

P OW . . ettt et 4
Physical Characteristics

Weight (gross). .. ................ 33,000 {b.

ength........... T 14 ft., 234 ins

Width................ .. ... 7 ft., 41 ins.

Height. ...................... 1 ft., 614 ins.

Height—to center line of bore. . .6 ., 534 ins.

Turret ring diameter. .. .... ... ..... 463/4 ins.

Ground clearance.................. 1334 ins.

Center of gravity—above ground... .. 33L% ins.
rearof sprocket.................. 19 ins.

Tread {center to center of tracks). . . .. 13, ins.

Ground contactlength. ....... ... ... 117 ins.

Ground pressure.............. 12.4 1b./sq. in.

Armor Actual Basis

Hull, Front, Upper..... 114 ins. 2V ins.

Lower.....2-2l% ins. 2-2l%ins.
Sidesand rear. ... .. 1-1lgins. 1-1l4ins.
OP - eieieaen 14 in.
Bottom............ 34-14 in.

Turret, Front. . ..... ... 134 ins. Q ins.
Sides and rear. ... .. 14 ins. 1Y, ins.
Top.ooeeiienn. 1% in.

Performance

Maximum speed on level........... 36 m.p.h.

Maximum grade ability. ... ........ ... 60

Trench crossing ability. . .......... S ft., 4 ins

Vertical obstacle ability. . ............ 18 ins.

Fording depth (slowest forward speed). .36 ins.

Fuel capacity...................... 89 gals.

Cruisingrange. ................... 100 miles

Tumingradius. . ...................... 21 .

Vision and Fire Control
Periscopes (M6, 3; M4, 1). . ... ... ...... 4
Protectoscopes (in pistol ports). . . .......... 3
Communications

Radio. . . .SCR-508, 528 or 538
Command tank. ...\ SCR-506

Interphone stations. . ...................... 4

Flag Set, M238. ... ... ... ... ... ... ... ... 1

Battery, Voltage.... . ... ................. 12

Fire Protection and Decontamination

Fire Extinguisher, CO~10 Ib, (fixed). ... . ... 1
COs4 |b, (hand) 1

Decontaminating Apparatus, M2, 1% qgts.. .1

8 UNCLASSIFIED ommmusmsmssmmmss

Engme, Make and Model. . .Cadillac, Series 42
J ...................... Dual, V-8, L.C.
o.ofcylinders. . ...................... 16
Displacement. .................. 346 cv. ins.
Fuel (gasoline). . .......... 70 and 80 octane
Max. governed speed. .. ........ 4,000 r.p.m.
Nethp................. 2200'4000rpm
Max. torque ...... 488 |b.-ft. at 1,200 r.p.m.*
(Additional engine characteristics on page 27)
Transmission, Type......... ... Hydra-Matic
Gear ratios
Firstspeed........................ 3.26:1
Secondspeed. . ................... 2.26:1
Third speed. . ... B 1.44:1
Fourth speed. . . .. N 1.00:1
Reverse. ... ... .. ... ... ... ... 3.81:1
Transfer Case, Type. ............. Hydraulic
No.ofspeeds. . ......................... 2
Gearratios. . ................ 2.37:1; 1.00:1
Differential, Controlled, Gear Ratio. . .2.62:1
Steeringratio. . .................... 1.845:1
Final Drive, Type. .. ............ Herringbone
Sprocket, No. ofteeth. . ................. 13
Pitch diameter. . ...................... 29.8
Gearratio..........coouviii.. 2.57:1
Suspension, Type....... Vertical volute spring
heel or tiresize. . . . ... ... ... ... 20x6 ins.

No. of wheels pervehicle. . ...............
Wheel construction Rubber tired, spoked or dask
Idler, Type..................... PR Trmlmg
Wheel or tire size................ ..30x6 ins.
Track, Type............ T16, TS55E1, or TI6E6
idth. . ... 154 ins.
Pitch.......... ... ..., 514 ins
No. of shoes per vehicle. . .............. 132

*Transmission output in direct drive.

LIGHT TANK, M5A1

Characteristics same as for Light Tank, M5,
except as noted.
Physical Characteristics
Weight (gross) (with T16 tracks). . . .33,907 lb.
Length—over stowage box....15 ft., 101% ins.

Width—with sand shields. . ........... 90 ins.
Height—over gun mount. ... ... 7 ft., 10%% ins.
Ground clearance. . ............... 1334 ins.
Ground pressure.............. 12.5 Ib./sq. in.

Vision and Fire Control
Periscope, M4, w/Telescope, M40,
or Periscope, M4A1, with Telescope,

M40, and Instrument Light, M30......... 1
Periscopes, M6 . ... ... ... ... ... 4
Protectoscopes. .. .................. Omitted
Telescope, M10D with Instrument Light,

M39C. . e 1

Armament —Light Tanks, M5 and M5AI1

137mmGun,M6,and. ......... .. ... ...l In Combination Mount, M23, in turret
1 cal. .30 Browning Machine Gun, M1919AS (fixed). . ... .. {(MOUM M44, in Light Tank, M5A1)
1 cal. .30 Browning Machine Gun, M1919A4 (Aexible). ........ .. ... ... ... ... . ..... In bow
1 cal. .30 Browning Machine Gun, M1919A4 (flexible). . ................... On turret, antiaircraft

1 Tripod Mount, cal. .30, M2

Provision for:

1 cal. 45 submachinegun. ... ... ... ... ... Equipment of crew
Ammunition, Stowage
37 mm (A.P.C,, M51B1, A.P.C, M51B%; Ms M5A1
H.E, M63; Can, M) ... 123 rounds 147 rounds
Cal. .30 ..................................................... 6,250 rounds 6,500 rounds
Cal. A5 . ....420 roynds 540 rounds
Grenudes, Hand (Fragmentation, Mk. ll, 4; Offensive, Mk. Il
(w/Fuze, M6), 2; Smoke, H.C., M8, 4, Thermlte, Incendiary, 2). . 12
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MEDIUM TANK M3 SERIES

hese were the first American medium

tanks produced in quantity under the
defense program prior Lo the entry of the
United Statesinto World War [1. Suppliced
to the British and Russians as Lend-Lease
materiel, they compared favorably with
other medium tanks at that time.

They were the first of our tanks to
employ 75-mm guns, gyrostabilizers, and
power-traversed turrets withintegral fight-
ing compartments. Their armor was
thicker than that of our earlier tanks.

Battle experience in Africa and Russia
suggested improvements, some of which
were introduced as production continued.
Most of the improvements, however, were
incorporated in the design of Medium
Tank M4. When the latter was standard-
ized in October 1941, tanks of the M3
series were designated Substitute Stand-
ard. In April 1943 they were reclassified
as Limited Standard, and in April 1944
they were declared obsolete.

MEDIUM TANK M3—This was the
original vehicle of the series. It had a
riveted hull and was powered by a Con-

_tinental (Wright) R-975-EC2 or R-975-
C1 gasoline engine.

MEDIUM TANK M3A1—This was simi-
lar to Medium Tank M3 but had a cast
hull.

MEDIUM TANK M3A2—This was simi-
lar to Medium Tank M3 but had a welded
hull.

MEDIUM TANK M3A3—This was simi-
lar to Medium Tank M3A2, with a welded
hull, but was powered by twin General
Motors 6-71 Diesel engines.

MEDIUM TANK M3A4—This was simi-
lar to Medium Tank M3, with a riveted
hull, but was powered by a Chryslef
multibank engine.

MEDIUM TANK M3As—This was simi-
‘lar to Medium Tank M3, with a riveted
hull, but was powered by twin General
Motors 6-71 Diesel engines.

Principal armament was a 75-mm Gun
Ma3, in a rotor mount in the right front
of the crew compartment. This gun had
an elevation from —9° to +20° and could
be traversed 15° in each direction. The
gun could be fired manually or electrically.
The A.P.C. projectile M61, fired from
this gun with a muzzle velocity of 1,920
feet per second, has a maximum range of
13,090 yards and will penetrate 2.9 inches
of face-hardened armor plate at 1,000
yards.

A 37-mm Gun M6 and a Cal. .30 Ma-
chine Gun M1919A4 were mounted in a
Combination Gun Mount M24, in the
turret, which had a traverse of 360°. The
turret guns were fired electrically and
had elevations from —7° to +60°. The

UNCLASSIFIED M
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MEDIUM TANK M3A1 HAD CAST HULL AND CAST TURRET, GIVING STREAMLINED EFFECT

MEDIUM TANK M3 HAD RIVETED HULL AND CAST TURRET WITH 360° TRAVERSE
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MEDIUM TANKS M3, M3A1, M3A2, M3A3, M3AS
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MEDIUM TANK M3 SERIES (Continved)

AL P Clprojecetile, fired from the 37-mm
gun with a muzzle velocity of 2,900 feet
per sccond, has a maximum range of
12,850 yards and will penetrate 1.8 inches
of face-hardened armor plate at 1,000
yards.

A cal. .30 machine gun for antiaireraft
use was mounted.on the cupola, and two
cal. .30 machine guns were in the bow.
Provision was made for carrying one cal.
.45 submachine gun.

The turret and integrated fighting
compartment could be travéersed by a
hydraulic mechanism or by hand. The
cupola normally rotated with the turret
but could be rotated by hand.

The crew consisted of six men. The
driver and radio operator occupicd seils
forward m the hull. The 75-mm gunner
sal on the left side of the gun mount.
The 37-mm gunner and gun loader and
the commander were seated in the turret.

Both the 75-mun gun and the 37-mm
gun were provided with gyrostabilizers,
which aided mm keeping the guns aimed
at their targets while the tank was in
motion.

Periscopic sights were provided for the
75-mm and 37-mm guns. The driver’s door
and the pistol port doors were provided
with protectoscopes for indirect vision.

The armor of the front upper section,

cupola, and turret sides was 2 inches thick,
and that on the sides of the hull and the
front lower section was 114 inches thick.

The tunk was wired for radio installation
and for an interphone system.

An auxthiary gencrating set provided
additional electric power when required.

The vehicle had five forward speeds
and one reverse.

RerFereEnces—TM 9-750; OCM 16052,
16111, 16258, 16610, 16728, 16935, 16699,
16911, 16860, 17090, 17159, 17293, 17201,
17301, 17316, 17503, 17440, 17503, 17578,
17591, 17613, 17677, 17722, 17723, 17799,
17800, 17906, 23185, 23495; SNL G-104,
Vols. 1, 3, 5, 10, 12.

TYPICAL CHARACTERISTICS

M3 (riveted)

Crew............viiiiiiiaa.. 6
Physical Characteristics
Weight(gross). . ............. 60,000 1b.
ength...................... 18 ft., 6 in
idth. ... 8 H., 11 in
Height. ... ................. 10 ft., 3 in.
Turret ring diameter (inside). .. .57 in
Ground clearance. . .......... 174 in.

Tread (center to center of track). 83 in.
Ground contact length at

O penetration. . ............ 147 in.
Ground pressure per sq. in...... 13.36 Ib.
Performance
Maximum speed.............. 26 m.p.h.
Maximum grade ability........ 609
Trench crossing ability....... .. 6.2 ft.
Vertical obstacle ability....... 24 in.
Fording depth (slowesf orward
speed).................... 40 in.
Fuel capacity................ 175 gal.
Crwisingrange. ............... 120 miles
Turning radius. .. ............. 37 ft.
Engine, Make. . .............. Continental

Mode .........

. .Radial A.C.
9

Fuel Octane or cetane. 92 or 80

Type .............. . .Gasoline
Max. governed speed. . ..2,400 r.p.m.
Nethp.atrpm............... 340 at 2,400

Max. torque, Ib.-ft. at r.p.m....800 at 1,800
(See additional engine characteristics on page 28.)

Armament
1 75-mm Gun M2 orM3....... In Mount M1
1 37-mm Gun M5 or M6 and ) In Combination
1 Cal. .30 Browning Machine Mount M24
Gun M1919A 4 (flexible) in turret
1 Cal. .30 Browning Machine Gun
M1919A4 (fAexible) . On cupola, antiaircraft
1 Cal. .30 Browning Machine Gun
M1919A4
Provision for:
1 Cal. .45 submachine gun.Equipment of crew
Ammunition, Stowage

TS5-mm. ..o 46 rounds
3Temm. . ... 178 rounds
Cal. 45.... ... .. ....1,200 rounds
Cal. 30. ... ..o 9, '200 rounds
Hand Grenades. ........................
Armor Actual Basis
Hull, Front, Upper. .. .2 in. 434 in
ower........... 1% in 234 in
Sides.............. 1% in 1% in
Rear.............. 1% in 154 in
[T - T L5 in
Boftom............ 14 in~1 in
Turret, Front......... .2 in 615 in
Sides and rear.... ... 214 in. 2 in.
| £-7- Y in

.-R-975-EC2 or C1

M3A1 (cast)
6

M3A2 (welded) M3A3 (welded) M3A4 (riveted) M3AS (riveted)
6 6 6 6

60,000 1b. 60,000 [b. 63,000 [b, 64,000 {b. 64,000 Ib.
18 ft., 6 in. 18 ., 6 in. 18 ft., 6 in, 19fi 8 in. 18H , 6in,
8 fr., 11 in. 8 fr., 11 in. 8 f., 11 in, 8 fr., 11 in 8 f., 11 in.
10 ., 3 in. 101, 3 in. 10 f., 3 in. 10K, 3 in 10H., 3 in
57 in. 57 in. 57 in. 57 in. 57 in.
174 in. 1744 in. 1744 in. 17% in 17% in.
83 in. 83 in. 83 in. 83 in. 83 in.
147 in. 147 in. 147 in. 160 in 147 in,
13.36 {b. 13.36 1b. 13.36 Ib. 1291b 13.36 1b.
26 m.p.h. 26 m.p.h. 29 m.p.h. 26 m.p.h 29 m.p.h.
60% 60% 60% 60% 60%
6.2 k. 6.9 ft. 6.2 f. 6.2 K 6.2 H.
24 in. 24 in. 24 in. 24 in 24 in.
40 in. 40 in. 36 in. 40 in. 40 in.
175 gal. 175 gal. 150 gal. 160 gal. 175 gal.
120 miles 120 miles 160 miles 120 miles 160 miles
37 k. 37 f. 37 k. 39 f. 37 .
Continental Continental G.M. 6-T1 Chrysler G.M. 6-T1
R-975-EC2 or C1  R-975-EC2 or C1 6046 A-57 6046
Radial A.C. Radial A.C. Twin, In-Line, L.C. Multibank, L.C.  Twin, In-Line, L.C.
9 9 12 30 12
92 or 80 92 or 80 50 80 50
Gasoline Gasoline Diesel Gasoline Diesel
2,400 r.p.m. 2,400 r.p.m. 2,100 r.p.m. 2,400 r.p.m. 2,100 r.p.m.
340 ot 9,400 340 at 2,400 375at9,100 370 ot 2,400 375 at 2,100
800 at 1,800 800 at 1,800 1,000 at 1,400 1,020 at 1,200 1,000 at 1,400
Visio.n and Fire Control Battery, Voltage, total.................... 24
Periscope M1. .. ... 1 Fire Protection
Periscope M3........................... 1 Fire Exﬁnguisher, CO-10 b. (fixed). ... ... 9
Protectoscopes........................... 7 COz-41lb.Chand). . ... oeennnnnn.. 9
Communications Transmission, Type............. Synchromesh
Radio (with interphone).......... ... SCR-508 Gear ratios ¢ TYP Y
Commandtank.................. SCR-506 Firstspeed. ... .................... 1.56:1
Secondspeed..................... 3.11:1
Third speed. . ........... e 1.78:1
Fourthspeed...................... 1.11:1
Fifthspeed........................ 0.73:1
Reverse..............cccoivinnnnn, 5.65:1
Differential, Controlled, Gear ratio. . . .3.53:1
Steeringratio....................... 1.515:1
Final Drive, Type............... Herringbone
Gearratio.........ovviiiiiininnnns 2.84:1
Sprocket, No. of teeth. . ................. 13
Pitch diameter. . .................. 25.038
Suspension, Type.......... ....Volute spring
) heel ortire size..................... 20x9
Idler, Type............... Adijustable eccentric
Wheel ortirtesize..................... 22x9
Track, Type.................... Rubber block
Width. ... .. ... ... 16%5 in.
Pitch

DETAIL OF SUSPENSION BOGIE AND TRACKS

No. of shoes per tank.

..158 (166 on M3A4)
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MEDIUM TANK M3 SERIES (Continued)
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MEDIUM TANK, M3A3, HAS WELDED HULL, CAST TURRET. M3 SERIES MEDIUM TANKS MOUNT 75 mm GUN IN RIGHT ROTOR, 37 mm GUN IN TURRET B
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DIAGRAM OF MEDIUM TANK, M3A3, SHOWING INTERIOR ARRANGEMENT. ARRANGEMENT OF OTHER M3 SERIES MEDIUM TANKS IS GENERALLY SIMILAR
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MEDIUM TANK M4 SERIES—STANDARD

MEDIUM TANK, M4, WITH WELDED HULL AND SAND SHIELDS. 75 MM AND CAL. .30 GUNS ARE IN COMBINATION GUN MOUNT, M34A1

hese medium tanks, nicknamed “Gen-

eral Shermans” by British troops, have
played an important part in Allied vie-
tories in Africa, Sicily and Russia ever
since they first helped rout Marshal Rom-
mel’s troops at El Alamein.

Standardized in October, 1941, they
introduced a number of improvements
over the Medium Tank, M3, Series, which
they replaced in production.

The 75 mm gun was relocated in the
turret, providing 360° traverse and
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OVERHEAD VIEW OF MEDIUM TANK, M4A1,

greater elevation and depression than was
possible in Medium Tank, M3. The sil-
houette was loweted by the elimination
of the cupola, thus making the tank a less
conspicuous target and also resulting in a
lowered center of gravity, making the
tank more stable. The 37 mm gun was
eliminated. The crew was decreased to
five, including an assistant driver.

The 75 mm gun breech was turned 90°
from the vertical, allowing for easy right-
hand loading. The radio was relocated in

1 :N“j

SHOWING ENTRANCE HATCHES

.

a turret “bulge.” Greater comfort and
safety were provided for allcrew members.

Produced simultaneously by different
manufacturers, the various models differ
from each other principally in their
engines. A further difference is that the
M4A1 has a cast hull, whereas the others
have welded hulls. In addition, the M4AS5,
produced in Canada, embodies differences
requested by the Canadian government.
All have cast turrets.

Principal armament (except for the
M4A5) 1s a 75 mm Gun, M3, mounted
with a cal. .30 machine gun in a combina-
tion gun mount in the turret. The turret
guns may be elevated from —10° to
+25°. They are fired electrically by means
of foot and hand switches. A gyro-
stabilizer is provided.

An A.P.C. projectile, fired from the 75
mm gun, has a muzzle velocity of 2,030
feet per second, and will penetrate 3.1
inches of face-hardened armor plate at
1,000 yards.

Other armament includes a cal. .30
machine gun in the bow, operated by the
assistant driver; a cal. .50 machine gun,
mounted at the top of the turret, operated
by the commander for antiaircraft use,
and a 2-inch smoke mortar. A clip is

*See also Medium Tanks, M4 (105 mm), and
M4A3 (105 mm), page 21, and Medium Tanks,
M4 (76 mm), Series, page 22.
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MEDIUM TANK M4 SERIES (Continued)

mounted in the turret to carry a cal. 45
submachine gun, which can be used
through the pistol port in the side of the
turret.

The turret is a oue-piece casting of
armor which rotates on a ball bearing race
recessed and protected against direct hits
and lead splash from enemy fire. The
turret basket is rigidly fastened to the
turret by means of a ring of bolts around
its circumference. The turret hatch ring
acts as antiaircraft gun mount.

The driver sits at the left bow of the
tank. The assistant driver sits at the
right bow. The loader sits in the turret,
to the left of the 75 mm gun, and the
gunner to its right. The tank commander
sits in the rear of the turret, behind the
gunner. Adjustable seats, allowing 12
inches of movement up and down and 5
inches fore and aft, are provided for the
gunner, driver and assistant driver.

Access to the tank is through two
hatches in the bow and a revolving hatch
in the turret. An emergency escape hatch
is located in the tank floor, behind the
assistant driver. !

Indirect vision is provided for each
member of the crew by means of peri-
scopes. The gunner’s periscope is syn-
chronizéd with the gun, contains a tele-
scopic sight, and changes its line of sight
only if the gun is elevated or depressed or
the turret rotated. All other periscopes are
mounted so that they can be tilted up or
down and rotated through 360°. Early
models had direct vision slots, protected
by thick glass plates and hinged covers,
for the driver and assistant driver. Be-
cause of their vulnerability to bullet
splash, these were eliminated in later
production, and additional periscopes
were provided.

The transmission has five forward
speeds and one reverse speed. A parking
brake is built into the transmission. The

o TEYUEE
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MEDIUM TANK, M4A3, WELDED, WITH CAST LOWER FRONT HULL

MEDIUM TANK, M4A4, WELDED, WITH THREE-PIECE LOWER FRONT HULL
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MEDIUM TANK M4 SERIES (Continued)
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CROSS SECTION OF MEDI)UM TANK, M4A4 SHOWIN

controlled differential transmits engine
power to the final drive unit, and contains
a brake system for steering and stopping
the vehicle. The final drive units transmit
power from the controlled differential to
the hub of the driving sprockets through
a set of reduction gears. The entire power
train can be removed from the vehicle
when necessary.

Six 2-wheeled, rubber-tired bogies or
suspensions, bolted to the hull, support
the vehicle on volute springs. The tracks
are driven by sprockets on the front of
the vehicle. Two idlers are mounted on
eccentric shafts at the rear end of the
hull, and provide for adjustment of the

, track tension. The weight of the upper

portion of the track is carried by track-
supporting rollers. {Some vehicles have
the track-support roller directly over the
suspension bracket. A second type has the
roller offset to the rear of the bracket and
is fitted with a track skid on top of the
bracket.)

Two fixed  10-1b. fire extinguishers are
provided in the engine compartment, and
may be opcrated from the driver’s scat or
from outside the tank. Portable 4-1b. fire
extinguishers are provided in the driver’s
compartment and in the turret.

The tank is equipped with a two-way
radio and an interphone system. An
auxiliary gencrator provides additional
current at times of unusual drain, and

R
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may also be used in preheating the engine
compartment in cold weather.

The pilot tank, designated Medium
Tank, T6, was built at Aberdeen Proving
Ground, and had a cast hull. The vehicle
had an entrance hatch at the side and had
two additional machine guns in the bow,
which were eliminated from the produc-
tion tanks.

A number of changes were made during
production, with the result that newer
vehicles differ somewhat from those
produced earlier.

The original Combination Gun Mount,
Ma34, had a front shield which protected

the 75 mm gun only. Ordnance Com-

mittee action in October, 1942, standard-
ized Combination Gun Mount, M34A1, a
modification which incorporated a direct
sighting telescope. This mount may be
recognized by its front shield which pro-
tects the Cal. .30 machine gun and the
direct sighting telescope, as well as the
75 mm gun. It has two “ears” projecting
a few inches over the 75 mm gun.

The lower front plate of the hull on
carly models consisted of three pieces,
bolted together. Later production vehicles
used a one-piece plate.

Introduction of sand shields over the
suspensions, and of water-protected am-
munition chests, were among other changes
on later vehicles.

G TYPICAL INTERIOR ARRANGEMENT. CH

B8 s
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ARACTERISTICS APPEAR ON PAGE 20

MEDIUM TANK, M4, standardized in
October, 1941, is built with a welded
hull and a cast turret.

Power is supplied by a Continental
R975, 9-cylinder, radial, aircraft-type
engine.

The turret may be traversed manually
or by a hydraulic mechanism. In the past,
some models used an electric power
traverse.

These tanks are built by the Baldwin
Locomotive Works, American Locomotive
Co., Detroit Tank Arsenal (Chrysler);
Pressed Steel Car Co.,and Pullman Stand-
ard Car Mfg. Co.

REerFErRENCES — TM 9-731A; OCM
16052, 16111, 16556, 16744, 16861, 17202,
17316, 17387, 17570, 17578, 17800, 17906,
17952, 17981, 18391, 18518, 18661, 18843,
18874, 18961, 20155, 20518, 20531, 20680,
20719, 20724, 20798, 20848, 21002, 21111,
21286, 21462.

MEDIUM TANK, M4A1, standardized
in December, 1941, is similar to Medium
Tank, M4, but has a cast hull which is
curved to present less opportunity for a
direct hit on a flat surface from any angle.
It is powered by a Continental R975 en-
gine. These tanks are built by the Lima
Locomotive Works, Inc., Pacific Car and
Foundry Co. and Pressed Steel Car Co.

Rererences — TM  9-731A; OCM
17578, 19277, 19279, 19983, 19984, 20518,
20984, 21414, 22199.
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MEDIUM TANK M4 SERIES (Continued)

MEDIUM TANK, M4A2, standardized
in Decersber, 194, has a welded hall and
a cast turret and is generally siular to
Medium Tauk, MA, except that it s
powered by twin General Motors 6 71
Dicsel engines, which are assembled as a
stngle umt known as the GUM. 6046 power
unit. Fither engine may be operated
dependently of the other, if necessary.

These vehicles are manufactured by the
Fisher Tank Division, General Motors
Corp.; Pullman Standard Car Mig. Co.,
and the Federal Machine and Welding Co.

REFErRENCES — TM  9-731B: OCM
17578, 19456, 19724, 19725, 19983.

MEDIUM TANK, M4A3, standardized
in January, 1942, has a welded hull and a
cast turret and is generally similar to
Medium Tank, M4, exeept that it is
powered by a 500 hp. Ford tauk cngine.
This 1s an 8-cylinder, liquid-cooled =V
type engine designed for tanks.

These tanks are built by the Ford
Motor Co.

REeFERENCES—TM 9-759; OCM 17678,
19982, 19983, 20203, 20518, 21053.

MEDIUM TANK, M4A4, standardized
in February, 1942, has a welded hull and
a cast turret, and is generally similar to
Medium Tank, M4, except that it is
powered by a Chrysler tauk engine power
unit, consisting of five banks of eylinders,
each of which is 1 itsell 4 conveutional
“L”” head, water-cooled engine. The five
units are geared together and operate as
a single unit.

These tauks were built by the Detroit
Tank Arsenal (Chlrysler ).

2 o £ S Sl

MEDIUM TANK, M4AS5, THE CANADIAN RAM, MOUNTS 57 MM AND CAL. .30 GUNS

Rererexces—TM 9-754; OCM 17855,
19280, 19983, 20205.

MEDIUM TANK, M4AS, was given
this designation for record purposes by
OCM 17856. It is produced in Canada
under the designation, RAM 1L It is
generally similar to the Medium Tank, M4,
but has variations requested by the Can-
adian Government.

Principal armament is a 57 mm gun in
a combination mount with a cal. .30
machine gun in the British type cast tur-
ret. A small cupola ‘is added on the left
front of the hull roof and mounts a cal.
.30 machine gun. A smoke projector is
mounted on the right side of the turret
front plate.

&Lt S T

The tank is powered by a Wright R975
engine.

The pilot tank was manufactured by
the American Locomotive Co.

REFERENCE—OCM 17856.

MEDIUM TANK, M4AS6, is similar to
Medium Tank, M4A4, but is powered
by an RD-1820 Ordnance engine manu-
factured by the Caterpillar Tractor Co.
This is a radial Diesel-type engine with a
displacement of 1,820 cubic inches. This
tank is manufactured by the Detroit
Tank Arsenal (Chrysler ).

Rererexces — OCM, 19200,
19630, 19631, 20716.

19439,

STEERING LEVERS AND OTHER DRIVING CONTROLS
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MEDIUM TANK M4 SERIES (Continued)

TYPICAL CHARACTERISTICS

M4
Crew.. ... .. 5
Physical Characteristics
Weight (gross). . .. ... ... . . ... ... ... . ... 66,500 1b.
Length. .. .. ... ... ... ...l 19 ft., 4 ins.
Width. . ... .. .. 8 ft., 7 ins.
Height... ... ... ... ... .. .. .. ... . ... 9 ft.
Ground clearance. .. ...... ... ... ... ... .. 1743 ins.
Tread (center to center of tracks). .. .......... ..83 ins.
Ground pressure, persq.in.. . ................. 13.7 b,
Ground contact length at 0° penetration. . .. .. .. 147 ins.
Performance
Sustained speedonfevel...................... 24 m.p.h
Maximum grade ability. . .................... 60%
Trench crossing ability........................ TH.,S5 ins
Vertical obstacle ability. . . ................... 24 ins.
_Fording depth (slowest forward speed).......... 36 ins.
“Fuelcapacity . ............. 175 gals.
Cruisingrange. . .................iiiiiiaan.. 120 miles
Maximum drawbarpull..... ... ... ... ... ... 42,350 1b.
Engine, Make.................. ...l Continental
) el. . . R975-Ct
Fuel (gasoline). . ............................ 80
(Diesel). . ........ ... ... ... ... ... ... —_—
Max. governed speed. ... .................... 2,400 r.p.m.
Nethp.atrpm. . ..., 353 at 2,400
Max. torque (lb.-ft.atrpm.).................. 800 ot 1,800

(Sge additional engine characteristics on pages 28 and 29.)

Provision for:

1 cal. .45 Submachine Gun

M4A1
5

66,500 ib.
19 ft., 2 ins.
8 ft., T ins.
9 ft.

1743 ins.
83 ins.

13.7 Ib.
147 ins.

Continental
R975-Ct

80

2,400 r.p.m.
353 at 2,400
800 at 1,800

M4A2 M4aA3

5 5

69,000 |b. 68,500 1b.
19#.,5 ins. 19 f., 41% ins.
8 ft., 7 ins. 8 f., 7 ins.
9 f. 9h.

1714 ins. 1714 ins.
83 ins. 83 ins.
14.2 1b. 14.1 Ib.
147 ins. 147 ins.
29 m.p.h. 26 m.p.h.
60% 60%
7H.,S ins. TH.,5ins.
24 iins. 24 ins.

40 ins. 36 ins.
148 gals. 174 gals.
150 miles 130 miles
44,800 Ib. 43,050 Ib.
G.M. 6-T1 GAA-I
6046 V-W.C.
—_— 80

50 —_—

2,100 r.p.m. 2,600 r.p.m.
375 at 2,100 450 at 2,600
1,000 at 1,400 950 at 2,100

Armament and Ammunition

75 mm Gun, M3, and
1 cal. .30 Browning Machine Gun, M1919A 4 (flexible). . In Combination Gun Mount, M34A1, in turret
1 cal. .30 Browning Machine Gun, M1919A4 (flexible)
1 cal. .50 Machine Gun, M2, H.B. (flexible)
1 Mortar, 2-Inch, M3

1 Tripod Mount, M2, Cal. .30

M4A4

71,000 [b.

19 f., 1014 ins.
8 ft., 7 ins.

9

1534 ins.
3 ins.
13.41b.
160 ins.

25 m.p.h.
60%

8 .

24 ins.

42 ins.

150 gals.
100 miles
41,600 {b.
Chrysler
5-line W.C.
80 .

2,400 r.p.m.
370 at 2,850
1,025 at 1,200

M4aAs
H

71,000 1b,

19 h., 101/& ins.
8 f., 7 ins.

9k

1534 ins.
3 ins.
13.4 |b.
160 ins.

47,600 16,
Caterpillar
RD-1820 .

-45

2,000 r.p.m.
450 at 2,000
1,470 at 1,200 :

................................. In bow
On turret (antiaircraft)

Equipment of crew

m"A M4a!,A
4A3 4A4
Ammunition, Stowage M4A5' ‘ M4A1
75 mm (H.E., M48, AP, M72; AP.C,M61) ...................... 97 90
Eo:. .20 (AP.andtracer). . ... ... ... 4,750 4,750
al. A 600 600
Cal. SO(AP.andtracer). . . ... ... ... i 300 300
Grenades, Hand (Fragmentation, Mk. lll, 4; Smoke,
H.C., M8, 4; Offensive, Mk. lll, w/fuze, Deton-
N ! I ’ H ating, M2; Thermite, incendiary, @) ........... .. ... ... ... ... .... 19 12
T o 3 ; Smoke Ammunition {minimum) ... ... ... .. ... ... 12 12
ASSISTANT DRIVER'S STATION IN RIGHT 8OW
Aémor Actual Basis Communications Idler, Type........... ... .. ... .. .. Fixed
Hull, Front, Upper....2 ins. 2-4 ins. Radio........................... SCR-508 Wheel ortite size. .................. 2814x9
Lower............. 1142 ins. 9-214 ins. Command tank.................. SCR-506 . .
Sides............. 114-2ins. 1142 ins. Interphone stations. . ................... 5 Final Drive, Type............... Herringbone
Rear............. 114 ins Flag set, M238. ... .. .. ... ... ... .. 24 Gearratio. . ............ ... 2.84:1
Bona it Battery, Voltage Total.................... B Bk cromeren T s oag
urret, Front. .. . ... .. ins. 334 ins. - -  ats . . :
Sidas 2 ins. g e Fl;?r:g:;cgf:;?s‘l‘\ ;:dc 8;‘;%“::'2";:‘;')““ ..... ¢ Differential, Contolled, Gear ratio . . ... 3.53:(1)
Top...ooeeeen. 1in CO~4tb. (hand) . . ..o oo 9 g.m'g gear, n?.tof'theeth ................... ?_’
) H s mion, no. otteeth.. .. ... ................
Vision and Fire Control Decontaminating Apparatus, M, 114 qts.....2 Steeringratio. . .................... 1.515:1
iscope, M4 (w/Telescope, M38). ... ... ,Type ... fock . .
Fecone M wTloone MAE).... 1 TegghyTpe IS Tgmamiion, e Mechona s
Gunner's quadrant, M1 1 Pitch. o 6 ins Gear ratios, First speed. .............. .56:
s q LA hicl Secondspeed. ...... ............. 3.11:1
Bore sight 1 No. of shoes per vehicle C 1781
Talescope, TP 1 111IIIIIIIY 158 (Modim Tank MAAG, ees 166 hows)  [HiGumesd, - i
Azimuth Indicator, M19. . ....... .. ... .. 1 Suspension, Type.............. Volute spring Fifth speed..........oooeiaanns 73:1
Elevation quadrant, M9. ... ....... ... . . ... 1 Wheel ortite size. . .......... ... . ... 20x9 Reverse. ........................ - .5.65:1
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MEDIUM TANKS M4 (105 mm How.),

Medium Tanks,

were designed to com-

hese modifications of

M4 and M4A3,
bine the firepower of 2 105 mm howitzer
with the performance charactenstics of a
medium tank. They arce supplicd in addi-
tion to the medium tanks with 75 nun
guns authorized by Tables of Basic
Allowances, and to replace the 75 mm
Howitzer Motor Carriages, M8, in Bat-
talion Headquarters Companies, Medium
Tank Battalions.

The 105 mm Howitzer, M4, is mounted
in a Combination Gun Mount, M52, with
one cal. .30 Machine Gun, M1919A4,
flexible, in a 360° hand-traversed turret.
No gyrostabilizer is provided. The how-
itzer is a redesign of 105 mm Howitzer,
M2A1.

Other armament is the same as for
Medium Tanks, M4, and M4A3. _

The cast turret has a partial turret
basket. A fighting seat for the gunner, a
convoy seat for the tank commander and
a riding seat for the loader are provided.
All seats traverse with the turret.

A commander’s vision cupola is pro-
vided above the turret. Equipped with
six prismatic vision blocks, of 3 inch,
laminated, bullet-resisting glass, it affords
a wide field of view.

There is a suitable floor over the
stowage space on either side of the power
tunnel. Pistol ports and lifting hooks are
the same as for Medium Tanks, M4, and
padding and safety belts are furnished
wherever required. A pintle for towing
an ammunition trailer is provided.

Construction of two pilot Medium
Tanks, M4A4, mounting the 105 mm
howitzer, was authorized by Ordnance
Committee action in December, 1942.

Designated Medium Tank, M4A4E]l, the -

vehicle was tested at Aberdeen Proving
Ground and at Fort Knox, Ky. Modifica-
tions deemed necessary were incorporated
in new pilot models designated Medium
Tank, M4E5. Standardization of the
vehicles was approved in August, 1943.

MEDIUM TANK, M4 (105 mm HOW.),
is based on Medium Tank, M4, using a
Continental R975-C1 engine.

MEDIUM TANK, M4A3 (105 mm HOW.),
is based on Medium Tank, M4A3, using
a Ford GAA engine.

RererENcEs — OCM 17202,
19394, 21113, 21347.

17316,

M4A3 (105 mm How.)—STANDARD

MEDIUM TANK, M4 (105 MM HOWITZER), SHOWING DETAILS OF TOP OF HULL AND TURRET

TYPICAL CHARACTERISTICS

Crew . ..

Physical Characteristics

1 M4-—66,500 Ib.

Weight .
eight (gross, approx.). M4A3—63 500 Ib.

Leagth. . . .. (M4——19 k., 4 ins.

T IM4A3—19 ft., 414 ins.
Width ... ... ... . ... 8 ft 7 ins.
Height. . .. .. w _ 9t 2“/15 ins.
Ground clearance. ... .. ... ...... 1714 ins.
Tread (center to center of tracks) . . .. . .. 83 ins.
Ground contact Iengfh ..... 147 ins

f M4—13.7 Ib. /sﬁ in.

G d ]
rOUNG PIESSUIE. - { MAA3—14.1 Ib./sq. in.

Armament
105 mm Howitzer, M4, and. s In Combination
1 cal. .30 Machine Gun, Gun Mount,
M1919A4 (ﬂex|b|e) M52
Elevation. -10° to +35°
Teaverse. ... ... ... ........... 360°
1 cal. .30 Machine Gun,

M1919A4 (flexible)

..In bow mount

1 cal. .50 Machine Gun, MQ HB
(flexible). .. e -.On turret
1 Mortar, 2 inch, M3
1 Tripod Mount cal. .30, M2
Provision for:
1 cal. .45 Submachine Gun
Ammunition, Stowage
105 mm Howitzer. .. .. ... . ... .66 rounds
Cal..30............ C 4,000 rounds
Cal. .50 ........ s 300 rounds
Cal. . 45.. ... ... ... ... 600 rounds
Grenades Hand (Ffagmentahon MK. i, 6
Smoke, WP, M15,6). .. . ............
Smoke BOmbs, 2 Inch, MK | . 18
Armor Actual Basis
Hull, Front, Upper... 2 ins. 2-4 ins.
Lower. ... .. ... 112 ins 2-214 ias.
Sides.. .. ... ... 11%-2 ins 1%~2 ins.
Rear.. . ... .. .. 114 ins,
Jop.... .. ...... 1 in.
Bottom Yo-1 in
Yurret, Front . . .. . 3ins 334 ins.
Sides. . ... ... Q ins 2 ins.
Top............ 1in

Performance
Maximum speed on level—M4. .. .. 24 m.p.h.
M4A3. .. 26 m.p.h
Maximum grade ability. . . ....... .. ... 60%
Trench crossing ability . ... . ... ... TH.,S5 ins.
Vertical obstacle abmty .............. 24 ins.

Fording depth (slowest forward speed) .36 ins.

Fuel capacity—M4. . . 175 gals.
M4A3 . ... . ... 174 gals.
Cruising range—M4. . . ... .. 120 miles
M4A3. . AU .. 130 miles
Vision and Fire Control
Commander's vision cupola. . .. ... .. ... ... 1
Periscope, M6. . . . ... ... ... ... 6

Periscope, M4, with Telescope, T73. .. ... A

Gunner's Quadrant, M1 .. .. .. ... ... .. 1
Communications

Radio. . ... .......... SCR-508, 528, or 538

Interphone stations. .. ... ... .. ... ...

FlagSet....... ... ... ....... M238
Battery, Voltage, total ... ... .. ..........24

Fire Protection and Decontamination
Fire Exfmgunsher—COz—‘IO lb, (fixed). .. .... ?
CO.-4 1b. (hand) 4
Decontaminating Apparatus, M2, 1145 qgts.. .. 2

(Other characteristics same as for Medium Tanks,
M4 or M4A3)
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LIGHT TANK ENGINES
TYPICAL

CHARACTERISTICS

CONTINENTAL GUIBERSON CADILLAC
W-670-9A T-1020-4 Series 441**
Ty D@ . o v e e e Radial, A.C. Radial, A.C. V.8, L.C.
Ny:. of eylinders. . .. ......... . ........... 7 9 8
Cycle ... 4 4 4
Fuel, Octane or cetane. .. ............. ... 80 Octane 40 Cetane 20 Octane
Y PO oo Gasoline Diesel Gasoline
Boreand stroke. . .. .. ... ... ... 55 x 454 in. Sl x 5V in. 3%, x 4% in.
Displacement. . . . .. S 667 cu. in. 1,021 cu. in. 346 cu. in.
CoOMPression. . . ....ooooooo s 6.1:1 14.5:1 6.77:1
Max. governed speed . .. ... ... ... 2,400 r.p.m. 2,200 r.p.m. Not governed
Grosshp.. ... oo 262 at 2,400 r.p.m. 245 at 2,200 r.p,m. 148 at 3,200 r.p.m.
Max. grosstorque. . . ... ... ... ... 590 Ib.-ft. at 1,700 r.p.m. 645 Ib.-fi. at 1,3’00 r.p.m. 9280 lb.-ft. at 1,200 r.p.m.
Crankshaft rotation (facing drive end). . .. ... C'Clockwise C'Clockwise C'Clockwise
Length....... L 32 in 37 in. 6536 in.
Width. ... .. 531, in* 4514 ia. 2534 in.
Height.. . ... ... ... ... ... 423 in. 45Y% in. 3834, in.
Ignition. . .. ... ... Magneto Compression Battery
Weight, Dry . . .. ... 1,070 Ib. 700 lb. 584 [b.
Weight, Installed. .. ... .................. 1,214 16,

€014

To ounide of exhaust

1Data for Series 42, used on Light Tanks MS and M5A 1, essentially same except: Length, 63 in.; Width, 27 in.; Height 36 in.
**Two of these engines used in each Light Tank M24.

LYCOMING
0-435-T

Opposed, A.C.
6

4

80 Octane

Gasoline

475 x 3% in.

434 cu. in.

6.25:1

2,800 r.p.m.

192 at 2,800 r.p.m.

360 Ib.-ft. at 2,100 r.p.m.
C'Clockwise

CADILLAC ENGINE SERIES 44 USED ON LIGHT TANK M24

RESTRICTED  Euu s s ey ot ey

GUIBERSON ENGINE T1020-4 USED ON LIGHT TANK M3 (DIESEL)
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MEDIUM AND HEAVY TANK ENGINES

GENERAL MOTORS POWER UNIT FOR MEDIUM TANK M4A2

FORD GAA ENGINE IS USED IN THE MEDIUM TANK M4A3 CHRYSLER POWER UNIT FOR MEDIUM TANK M4A4

TYPICAL CHARACTERISTICS

CONTINENTAL G.M. DIESEL FORD CHRYSLER
R-975-C1* 6046 GAAt A-57
v

Type. ..o r....Radial, A.C. Q-line, L.C. V.8, L.C. / Aine, L.C.

o.of cylinders. .. .............. 9 12 8 ‘40
Cycle. ... ... ... ... 4 2 4 4
Fuel, Octane or cetane........... 80 Octane 40 Cetane 80 Octane 80 Octane

Type. .o Gasoline Diesel Gasoline Gasoline

Bore and stroke. . . ... ... ... . ... 5x 5% in. 414 x 5 in. 5.4x 6in. 376 x 4% in.
Displacement. .. ................ 973 cu. in. 850 cu. in. 1,100 cu. in. 1,253 cu. in.
Compression. . ............... ... 5.7:1 16:1 7.5:1 6.2:1
Max. governed speed. . .. .. ... ... 2,400 r.p.m. 2,100 r.p.m.** 2,600 r.p.m. 2,850 r.p.m.
Grosshp........................ 400 at 2,400 r.p.m. 410 at 2,900 r.p.m. 500 at 2,600 ;r.p.m. 425 at 2,850 r.p.m.
Max. grosstorque. . ... ... ... ... 890 Ib.-ft. at 1,800 r.p.m. 885 Ib.-ft. at 1,900 r.p.m. 1,040 Ib.-ft. at 2,200 r.p.m. 1,060 ib.-ft. ai 1,400 r.p.m.
Crankshalt rotation (drive end). . . . .C'Clockwise C'Clockwise? C'Clockwise C'Clockwise

ength................. ... ... 53 in. 6554 in. 6034 in. 544 in.
Width. ... ... ... ... .. .. 45 in. 59543, in. 3314 in. 583 in.
Height... ... ... ... ... ........ 45 in. 4634 in. 4TV, in. 561% in.
Ignition. . ...... ... ... ... ... Magneto Compression Magneto Battery
Weight, Dry. ... ... ... 1,137 Ib. 5,110 Ib. 1,560 Ib, 5,400 Ib.

*R-975-C4 essentially same except: Gross hp., 460 at 2,400 r.p.m.; Mox. torque, 1,095 Ib.-h, 1At power lake-off Range out of transfer case, which couples both halves of the power plant,

at 1,800 r.p.m.; Weight, dry, 1,212 |b, steps up the shalt speed, and reverses rotation with respect to the crankshafts of each holf

**Crankshalt speed of each 6-cylindet holl of power plant. of the powet unit.
jCharacteristics of Ford GAN engine are generally similor.
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MEDIUM AND HEAVY TANK ENGINES (Continued)

he variety of medium tank engines

shown here is a tribute to the resource-
fulness of American industry, in coopera-
tion with the Ordnance Department, 1n
meeting an emergency. '

When the program for the quantity
production of medium tanks was inaugu-
rated in 1940, it became necessary to find
sources of sufficient engines. Medium Tank
M3 used the Continental (Wright)R-975
engine, an aircraft type of engine adapted
forusein tank _i;: Hium Tank M3 (Diesel)
used the Guiberson T-1400 Diesel engine,
but only a few of these were built.

To avoid conflicting with the Air Forces,
whose need for engines was equally im-
perative, efforts were made to adapt com-
mercial truck and passenger car engines,
already in production, for use in tanks.

First such engine authorized for use as
an alternate power plant was the G.M.
6046 Diesel engine, made up of two stand-

ard bus and truck type engines. In the
medium  tank mstallation, the engines,
located one on cither side of the engine
compartment, are connected through a
step-up gear and double cluteh housing
to a common propeller shaft. Originally
authorized for use in Medium Tank M3A3
by Ordnance Committce action in Decem-
ber 1941, these engines are now used in
Medium Tank M4A2 and in vehicles
based on these tanks.

The Chrysler A-57 power unit consists
of five conventional passenger car en-
gines, geared together to operate as a
single unit. Originally authorized for use
in Medium Tank M3A4, it was used sub-
sequently in Medium Tank M4A4.

The Ford GAA engine is an 8-cylinder,
V-type engine designed specifically for
tanks. It was introduced in Medium Tank
M4A3 by Ordnance Committee action in
January 1942. A modification known as

the Ford GAN engine is being used in
Medium Tank 'T23. Virtually the same
engine, known as model GAF, is used in
Heavy Tank T206E3.

Ordnance Committee action in May
1943 authorized the use of the RD-1820
Ordnance engine in Medium Tank M4A4
hulls, and designated this vehicle Medium
Tank M4A6. This engine was formerly
known as the Caterpillar D-200A engine.

Heavy Tanks M6 and M6A1 use Wright
G-200 series engines, Model 781C9GCI1.
Heavy Tank TI1E1, sometimes referred
to as the M6A2, uses a modification of
this engine, designated Model 795C9GCl1,
which is directly coupled to an electric
generator.

REerErRENCES—OCM 17503, 17578,
17678, 18283, 19200, 19439, 19630, 19631,
20607, 20796, 25785.

TYPICAL CHARACTERISTICS

ORDNANCE ENGINE GUIBERSON WRIGHT G-200 WRIGHT G-200
RD-1820 T-1400 781C9GC1 795C9GC1**

TYP@. - o e ceeeieiee et Radial, A.C. Radial, A.C. Radial, A.C. Radial, A.C.
IJo. ofcylinders................. 9 9 9 9
Cycle. . ...l 4 4 4 4
Fuel, Octane and cetane......... 40 Cetane 40 Cetane 80 Octane 80 Octane

TYPe. e Diesel Diesel Gasoline Gasoline
Bore and Stroke. ................ 6l x 6% in. 534 x 6 in. 6l x 6743 in. 613 x 6% in.
Displacement. . . ................ 1,823 cu. in. 1,400 cu. in. 1,823 cu. in. 1,823 cu. in.
Compression. . .................. 15.5:1 14.3:1 4.92:1 4.92:1
Max. governed speed.. ... ........ 2,000 r.p.m.* 2,400 r.p.m. 2,300 r.p.m. 1,950 r.p.m.
Grosshp........................ 497 at 3,000 r.p.m.} 350 at 2,400 r.p.m. 800 at 2,300 r.p.m. 6175 at 1,950 r.p.m.
Max. grosstorque . . .. ........ ...945 lb.-f#. at 2,100 r.p.m.t 935 lb.-ft. at 1,400 r.p.m. 1,850 Ib.-ft. at 2,300 r.p.m. 1,810 Ib.-ft. at 1,950 r.p.m.
Crankshaft rotation (drive end).. . .. C'Clockwise C'Clockwise C'Clockwise C'Clockwise
Length......... ... ... ........ 56 in. 41% in. 52 in. 10114 in.
Width. .................... ....55in. 50 in. 55 in. 6414 in.
Height.. ... ... ... ........... 55 in. 50 in. 55 in. 58 in.
Ignition. . .... ... ... ... . .... Compression Compression Magneto Magneto

eight,Dry.................... 3,536 b, 1,100 Ib. 1,350 b, 7,900 Ib.
Weight, Installed. . .............. 1,711 lb, 8,261 Ib,

*Engine crankshaft speed.

1These data refer to power take-off flange on oulp;:' s‘llich out of step-up gear transfer case.
idecation the direct-coupled ) "

**Data for this power plant take into

RD-1820 ORDNANCE ENGINE USED IN MEDIUM TANK, M4A6
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75-MM GUN MOTOR CARRIAGES M3, M3Al

s
= 245%

75-MM GUN MOTOR CARRIAGE M3, WITH MODIFIED GUNSHIELD FOR INDIRECT SIGHTING DEVICE; THE M3A1 DIFFERED ONLY IN GUN MOUNT

TYPICAL CHARACTERISTICS

CrOW - o oo et 5
Physical Characteristics
Weight (gross). .. .. ...ooovi 20,000 1b.
Length....................... 20 ft., S in.
Width ... .. 7,1 in.
Height...................... .. 8 ft., 254 in.
Height of center line of bore. .. ........ 82 in.
Ground clearance. . ... .... 1134¢ in
Tread, Front. ... .................. 641 in
Rear. .. ............ 631346 in
Wheelbase................. ...135% in
Ground contact length. . ............ 463/ in.
Tire equipment. . . ...8.25x20, 12-ply, combat
Armament

1 75-mm Gua M1897A4, on Mount M3 or M5
Provision for:

1 Cal. .30 Rifle M1903 -

4 Cal. .30 Carbines M1

he 75-mm Gun Motor Carriage M3,

the first standardized American self-
propelled antitank weapon used in World
War 11, provided high mobility for the
75-mm gun. Standardized in November
1941, it was put into production in time
to aid in the rout of Rommel’s troops
in North Africa.
_ It was reclassified as Limited Standard
in March 1944 upon the standardization
of 76-mm Gun Motor Carriage M18, and
was declared obsolete in September 1944.

The gun was carried on Mount M3, a
mount adapted from the 75-mm Gun
Carriage M2A3. It could be elevated
from —10° to +29° and could be traversed
19° to the left and 21° to the right.

UNCLASSIFIED

R D P I RN T

1 Grenade Lavncher. . .......... . .Forrifle
Ammunition, Stowage
75-mm (H.E., Mk.™1; H.E., M48; Chem.,
Mk. 1l; AP.C., M61; AP., M72).59 rounds
Grenades (Hand: Fragmentation, Mk. I, 5;
Smoke, M8, 5; Thermite, Incendiary, 2;
Rifle: MO9AT,10). ... ..........oo.on 22

Armor, Front, sides, andrear............
Windshield shield.....................
Wingshields. .. ........... ..
Top, engine compartment. . . ...
Gun shield, Front. . ........... .. .....

Sidesandtop...........c.oooainn

Performance
Maximum speed on level....... ...
Speed on 4% grade ...............
Maximum grade abifity................
Vertical obstacle ability...............

The 75-mm Gun Motor Carriage M3A1,
which was also declared obsolete in Sep-
tember 1944, used Gun Mount MS5,
adapted from Gun Carriage M2A2. Its
gun could be elevated from 6}4° to +-29°
and traversed 21° right and 21° left. Both
vehicles had a gunshield that gave pro-
tection against cal. .30 armor-piercing
bullets at 250 yards and overhead pro-
tection from frontal attack by aircraft.
The shield traversed with the gun.

An A. P. C. projectile fired from the
gun had a muzzle velocity of 2,000 feet
per second, and would penetrate 3 inches
of face-hardened plate at 1,000 yards.

The gun was loaded and operated from
the crew compartment. Stowage space

Fording depth (slowest forward speed). .. 3%,iﬂ.

Turning radius. .. ... ..ot fi.
Fuel capacity............oooivinnn.. 60 gal.
Cruisingrange. .. .......ccouuinnn 200 miles

Vision and Fire Control
Direct—Slits in windshield and wingshields

Telescope M33. .. ... . ... it 1
Telescope Mount M36.................... 1
Instrument Light M17. . ... ....... ... 1
Communications
adio. . ... SCR-510
FlagSet M238. .. .............coiiiinns
Fire Protection and Decontamination
" Fire Extinguisher, CO~21b................ 1

Decontaminating Apparatus M2, 114 qt.. .. .1

(Other characteristics same as for Half-Track Per-
sonnel Carrier M3.)

was provided for 59 rounds of ammunition
and for a cal, .30 rifle and four cal. .30
carbines, which were the personal equip-
ment of the crew.

Body armor was the same as on Half
Prack Personnel Carrier M3, including
hinged protective shields for the wind-
shield and doors. A detachable canvas top
was provided. The vehicle was equipped
with a two-way radio.

The pilot vehicle was built by the
Autocar Co.

REeFERENCES—TM 9-306, 9-710; M3:
OCM 16970, 17054, 17377, 17450, 17878,
18072, 18160, 20680, 21002. M3A1: OCM
18682, 20253, 22918, 23202, 24942, 25260;
SNL G-102, Vols. 8 and 9.
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SUBSTITUTE

105-MM HOWITZER MOTOR CARRIAGES M7, M7 B1— iz
105-MM HOWITZER MOTOR CARRIAGE M37 —STANDARD

Sumdardization in January 1945 of
105-mm Howitzer Motor Carriage
M37 added another vehicle to the com-
bat team built upon the Light Tank M24
chassis and continued the line of powerful
weapons started with 105-mm Howitzer
Motor Carriage M7, which helped rout
Rommel in Libya.

All are lightly-armored, open-top
vehicles in which a 105-mm howitzer is
the prii {#} armament. The pulpit-

like appearance of the machine gun com-

partment caused the M7 to be nicknamed
““The Priest” by British troops.

105-MM HOWITZER MOTOR CAR-
RIAGE M7 was standardized in April
1942 and was reclassified as Substitute
Standard in January 1945. The vehicle is
based on a Medium Tank M3 chassis

which has a Continental R-975—C1 gaso- -

line engine, syncromesh transmi_ssion, and
a vertical volute spring suspension.
Principal armament is a 105-mm How-
itzer M2A1 mounted at the front of the
crew compartment. The howitzer can be

elevated from —5° to +35° and can be -

traversed 30° to the right and 15° to the
left. An HE shell, fired from this howitzer,
has a muzzle velocity of 1,550 feet per
second at an elevation of 44° and a
maximum range of 12,205 yards.

A Cal. .50 Machine Gun M2 HB (flex-
ible) on a ring mount is provided for use
against low-flying aircraft. Provision is
made for 3 cal. .45 submachine guns.

The crew of seven consists of the driver,
chief of section, gunner, and four can-
noneers. The crew compartment is pro-
tected by 14-in. armor at the front, sides,
and rear, and is open at the top. The
upper portion of the side and rear armor
is hinged and held in position by lock
rins, Grip handles, which serve as ladders
eading to the crew compartment, are
at both sides of the vehicle.

Direct vision for the driver is through a
removable windshield and indirect vision
through a protectoscope. The vehicle has
five speeds forward and one reverse, the
maximum speed being 24 m.p.h.

The pilot vehicle was manufactured by
the American Locomotive Co.

REFERENCES—TM 9-731E; OCM
17760, 18007, 18120, 18151, 18226, 19327,
19525, 20680, 21002, 21211, 23540, 23712,
24984, 25812, 26429; SNL G-128.

105-MM HOWITZER MOTOR CAR-
RIAGE M7B1 is based on the Medium
Tank M4A3 chassis and is powered by a
Ford GAA, V-8, gasoline engine. Stand-

UNCLASSIFIED 00000 05 s g

105-MM HOWITZER MOTOR CARRIAGE M7 USES MEDIUM TANK M3 CHASSIS

105-MM HOWITZER MOTOR CARRIAGE M7

]

105-MM HOWITZER MOTOR CARRIAGE M37

y .

105-MM HOWITZER MOTOR CARRIAGE M37 HAS LIGHT TANK M24 CHASSIS

ardized in September 1943, it was re-
classified as Substitute Standard in
January 1945.

Physical characteristics and perform-
ance of this vehicle are generally similar
to those of 105-mm Howitzer Motor
Carriage M7, the only difference being
in the variations of the respective tanks.

RerFErRENCES—TM 9-749; OCM21720,
25812, 26429; SNL G-199.

105-MM HOWITZER MOTOR CAR-
RIAGE M37 was standardized in Jan-

E OFFICE CHIEF 8 OF ORDNANCE

uary 1945. It is a lighter, more mobile,
and less expensive 105-mm  howitzer
motor carriage than the earlier vehicles,
which were based on medium tank chassis,
and has better armor protection.

It is a full track-laying vehicle, with
individual torsion bar suspension, driven
from the front sprocket. Like the Twin
40-mm Gun Motor Carriage M19, it has
a chassis similar to the Light Tank M24,
forming another member of a combat
team of vehicles designed for maximum
interchangeability.
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105-MM HOWITZER MOTOR CARRIAGES M7, M7B1, M37 (continved)

A%

L. -

OVERHEAD VIEW OF THE M37, SHOWING OPEN FIGHTING COMPARTMENT

Shorter but wider than the 105-mm
Howitzer Motor Carriages M7 and M7B1,
the M37 provides greater working space
for the crew members and increased space
for ammunition stowage. Armor plate

14 in. thick affords protection at the front,
sides, and rear of the vehicle, and also
over the driver’s compartment.

Principal armament is a 105-mm Howitz-
er M4, which when firing the HE shell at

a muzzle velocity of 1,550 feet per second
and at an elevation of 44°, has a range of
12,205 yards. The howitzer, which is car-
ried on Mount M3, can be elevated from
—10° to +45° and can be traversed 2214°
left and 2214° right. A Cal. .50 Machine
Gun M2 HB (flexible) on a concentric
ring mount is provided. Provision is made
for carrying one cal. .45 submachine gun
and six cal. .30 carbines.

Power is supplied by twin Cadillac en-
gines through Hydra-Matic transmissions
and a transfer unit with synchronizer that
provide eight forward speeds up to 35
m.p.h. and four reverse speeds up to 18
m.p.h.

Indirect vision for the driver is pro-
vided by a periscope. ’

Provision is made for installing a tel-
ephone and reel unit,with interphone com-
munication for the chief of section and the
driver. A British No. 19 wireless set may
be installed if 24 rounds of ammunition
are removed.

Rererences—OCM 20679, 21009,
22304, 22435, 24883, 25812, 26429.

-

CHARACTERISTICS OF 105-MM HOWITZER MOTOR CARRIAGES M7, M7B1, M37

M7*, M7B1**
Crew. .. ................. 7
Physical Characteristics
eight................. 50,634 Ib
Length................. 19ft.,9 in
CWidth. ... 9 ft., 5546 in
Height. ................ 8 ft., 4 in.
Over A.A.gun....... 9ft., 8 in.
Ground clearance. . ... ... 1714 in.
Tread (center to center of
tracks). ............... 83 in.
Ground contact length . ...147 in.
Ground pressure.......... 10.4 Ib./sq. in.
Armament
105-mm Howitzer. .. ..... M2A1 in Mount M4
Elevation............. —5°to +35°
Traverse............... 30° right, 15° left
1 Cal. .50 Machine Gun
M2 HB (flexible) ...... On ring mount

Provision for:
Cal. .45 submachine guns. . 3

Cal. .30 carbines......... 0
Ammunition, Stowage
105-mm................. 69 rounds
Cal. 50................ 300 rounds
Cal. 45................ 1,620 rounds
Hand Grenades ......... 8
Armor Actual Basis
Hull, front, vpper......... 1% in. 14 in.
Lower...... ...... e 2-4V4in,  2-41% in
Sides, upper. ............. % in 15 in.
OWer......covovveunnn- 14 in.*** 1l in
Rear, upper.............. Y in Y, in
Lower..... 1 in 1% 0n
Bottom, front ............. 1in. 1in.
Rear.................. 15 in. 1 in

Top, forward..............

Gun mount shield.........
Performance

Maximum speed on level .25 m.p.h.

Maximum grade ability...60%

Trench crossing ability. . .. 7 ft., 6 in.

Vertical obstacle ability . .24 in.

Fording depth (slowest

forward speed)..... . ... 48 in
Tuming diameter. . ... .. .. 62 k.
Fuel capacity............ 179 gal.

Cruising range (approx.). .85-125 miles

M37t Vision and Fire Control
7 Periscope M6 ........... 0 2
. Protectoscope............ 1 0
40,000 ib. anoramic Telescope M12-
18 ft., 2 in. A2, w/lnstrument Light
9., 11 in. M19. ... 1 1
7M., 4in. On Mount M21 A1, w/8- i
8., 8in. in. filler piece .. .....1 0
17 in. OnMountT96 ........ 0 1
Telescope M76G (3-
96 in. power), on Mount T95,
124 in. w/lnstrument Light M33 .0 1
10.1 Ib./sq. in. Elbow Telescope M16 or
M16AIC ... ........ 0
M4 in Mount M5 Telescope Mount M42. . . .1 0
—10° to +45° Instrument Light M36
221%° right, 2214° left (for M16A1C) .. .. .. .. .1 0
Aiming Post M1, w/Aim-
On ring mount ing Post Light M14 ... .2 ]
Range Quadrant M4. . . . .1 0
1 Range Quadrant T14,
6 w/lnstrument Light M18 O 1
Gunner's Quadrant M1 .. .1 1
90 rounds Fuze Setter M22......... 1 1
900 rounds Communications
600 rounds Flag Set M238........... 1 1
8 Panel Set AP50A ... .... 0 1
Actual Basis Provision for:
14 in. 1Y in Telephone EE-8— ) and
14 in. Vs in Reel Unit RL-39....... 0] 1 L
% in. 1% in Interphone RC-99. .. ..... 0 1 —-
15 in. 14 in British Wireless Set
14 in. 1% in No.19 . ............. 0 11}
15 in. U in Battery, Voltage, total ....24 24
1% in. 1% in Fire Protection and
34 in. 34in Decontamination
14 in. Fire Extinguisher
o in. Y, in CO-~10 Ib, (fixed). . ... 2 ?
CO~41b. (hand). ... .. 2 4
35 m.p.h. Decontaminating
60{% Apparatus, 115 qt...... 3 ?
7 ft. —_—
42 in. *QOther characteristics same as for Medium Tank M3,
**Characteristics of M7B1 same as for MT except: weight, 50,000 Ib.; length, 20 #., 3 in.;
49 in. g;ounq’om'szlgo‘; IIO.3 Ib./sq. in.; maximum speed, 26 m.p.h.; fording depth, 36 In., fuel
capoacity, al.
40 fr. *+*Soft plate, minimum ballistics of Y4-inch armor.
115 901- TO1ther charactaristics same as for Light Tank M24.

100-150 miles

1iDisplaces 18 rounds of 105-mm ammunition,
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scOUT CAR M3AI—STANDARD

his vehicle, designed for high-speed

scouting duty, consists of a specially
designed, commercial type, 4-wheel truck
chassis, surmounted by an armored body
mounted on a double-drop type, channel
section frame. It can attain a maximum
road speed of 55 m.p.h. It was standard-
ized in June 1939.

Seats are provided in the driver’s com-
partment for the driver and the observa-
tion commander, and in the personnel
compartment for six additional riders.

Armament consists of a cal. .50 and a
cal. .30 machine gun. These can be fired
from the skate rail which encircles the
body interior and permits the gunners to
aim 1n any direction, or on tripod mounts
independently of the vehicle.

The body is protected by Y4-inch armor
on the sides and rear. Top and side pro-
tection for the engine is provided by the
armored hood. Armored shutters, con-
trolled from within the driver’s compart-
ment, protect the radiator.

The windshield is of shatter-proof glass.
An armor plate windshield shield, Y4-inch
thick, with direct-vision slots, is hinged
above the windshield, and other armor
plate shields are hinged above the doors.
These can be swung into position to
provide additional protection in com-
bat areas. -

The detachable canvas top is supported
by three removable bows and the wind-

SCOUYT CAR M3A1 WITH TOP UP AND RADIATOR SHUTTERS CLOSED

shield frame. Side curtains are of canvas
with pyralin windows.

Ammunition racks are located at both
sides of the personnel compartment, and
space is provided between the front seats
for additional ammunition or a radio set.
The radio mast is mounted inside the
body. Smaller sections for ammunition
and water chests and a tool box are be-
hind the front seats.

The vehicle is powered by a 6-cylinde
Hercules 110 hp. gasoline engine. Th
pilot vehicle was built by the Whit
Motor Co.

RererencEs — TM 9-705, 9-1706
9-1709; OCM 13253, 13578, 13997, 14321
14386, 14965, 15064, 15948, 17919, 17952
18312, 20483, 20680, 20723, 21002
SNL G-67.

TYPICAL CHARACTERISTICS

CreW . . e 8
Physical Characteristics
Weight (gross). . ................. 192,400 Ib.
Length.... ... .. ... ... ....... 18 #., 5% in
Width........................... 6ft., 8in.
Height. ... ... N SR, 6 f., 6% in.
Ground clearance. .. ............... 153/ in.
Center of gravity, Above ground. ..... 33.9 in.
Rear of center line of front axle.... ... 81 in.
Tread (center to center, rear). ........ 651 in.
Wheelbase......................... 131 in.
Ground pressure................ 60 1b./sq. in.
Tire equipment. . ........... 8.25x20, combat
Armament
1 Cal. .50 Browning Machine Gun M2
HB (Hexible). . .Skate rail mount
1 Cal. .30 Browmng Machine Gun
M1919A4 (flexible)... . ... Skate rail mount
1 Cal. .30 Tripod Mount M2
1 Cal. .50 Tripod Mount M3
2 Cal. .30 or cal. .50 carriage assemblies
1 Cal. .50 cradle assembly
Provision for:

1 Cal. .45 submachine gun

Ammunition, Stowage
Cal. 50. ... .. ................ 750 rounds
Cal. 45. ... ... .. ...l 540 rounds
Cal. 30.. ... ... . ... 8,000 rounds

iy
m@. ="
L 131 LV' '
221" k=651~

Armor Actual
Windshield shield .. .................. 14 in.
Engine compartment. . . ............... 14 in.
Sidesandrear....................... 1 in.

Performance
Maximum speed on level ... ........ 50 m.p.h.
Maximum grade ability. . ........ ... ... 609,
Vertical obstacle ability........... ... 12 in.
Fording depth (slowest forward speed). . .28 in
Angleofapproach. . ................... 37°
Angle of departure . .......... ... ... ... 35°
Turning diameter. . .................. 285 ft.
Fuel capacity....................... 30 gal.
Guisingrange. ................... 250 miles
Maximum drawbar pull . . .. ... .. ... 6,155 1b.

Vision—Direct................. Slits in shields

Communications
Radio................ SCR-506, 508, or 510

Battery, Voltage, total . . ... ... ... ... ... 12

Fire Protection and Decontamination
Fire Extinguisher, CO5-2 Ib. (hand). ... ... .. 1
Decontaminating Apparatus M2, 115 qt.. . . .1

Engme, Make and model. ... ... Hercules JXD
'J .......................... In—line, L.C.

ofcylinders. . ........ ... ... ... .. ... 6
Dlsplacemem .................... 320 cu. in.
Fuel (gasoline). . .. ... .. ... .. T70-80 octane
Nethp................. .. 87 at 2,400 r.p.m.
Max. torque........ 220 tb.-ft. ot 1,150 r.p.m.

.Combination sliding and
constant mesh

Transmission, Type. .

Gear ratios
Firstspeed. . ........... ... .. ... .. 5.00:1
Secondspeed. . ... ..... ... .. ... 3.07:1
Thirdspeed. ... ..... ... ... .. ... 1.71:1
Fourthspeed. . .. .. .. . .. .. .. ... 1.00:1
Reverse....... ... ... ... .. .. 5.83:1

Transfer Case, Gear ratios. . . .. 1.00:1;1.87:

Steering, Type. . .......... Cam and twin lew
Dlﬁerenhar Gearratio..........0.... 5.14;
Suspenslon, Type..... Semi-elliptic leaf sprine
Clutch, Type................ Dry, single-plat
Fan,Type. ... ... iiiiiii.. 6-blad
Radiator, Type................. Fin and tut
Capacity of system. .. ................ 19¢
Brakes, Type.............. Internal- expandis
Operation. . ............ccvuu...

Hydraul
D&

Brakes, Parking, Type
Location................

pe

OVERHEAD VIEW, SHOWING SEATING
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4ALF-TRACK CARS M2, M2AT—LIMITED STANDARD
HALE-TRACK PERSONNEL CARRIERS M3, M3AT—LIMITED STANDARD
HALF-TRACK CAR M3A2—STANDARD

alf-Track Car M2 and Half-Track Personnel Carrier M3, the
basic half-track vehicles, were standardized in 1940 and
used throughout 1941 and 1942. With the addition of ring
mounts for antiaircraft use and with other modifications, their
designations were changed to M2A1 and M3A1 respectively.
All of these vehicles are now classified as Limited Standard and
will be replaced in production by Half-Track Car M3A2.
Consisting of a specially designed, commercial-type, front-
and-rear drive truck chassis with an armored hull, the half-
track vehicle can attain a maximum road ‘speed of 40 m.p.h.
Because of its endless-band track-laying rear drive, however,
it can be used over rough terrain. It will cross ditches which are
not sufficiently deep to cause the front or rear to become em-
bedded. Some models are provided with a roller at the front
to assist in climbing out of ditches. On other models, the roller
is replaced by a winch for use in towing the vehicle out of soft
terrain.

The body is protected by }4-in. armor at the sides and rear.
Top and side protection is given the engine by the armored
hood. The radiator is protected by armored shutters which can

be opened or closed or set in three intermediate positions from
within the driver’s compartment. The windshield is of shatter-
proof glass. .

For further protection, a 14-in. armored shield is hinged
above the windshield frame, held open by three supports, and
additional armored shields are hinged to the doors. In combat
zones, the windshield can be removed and these shields swung
into place. They are provided with direct-vision slots.

The detachable top is of canvas and is supported by three
removable bows and the windshield frame. Removable side
curtains with transparent windows also are provided. Mine
racks are mounted on the sides of late production models.

Power is supplied by a White 160AX gasoline engine.

HALF-TRACK CAR M2—LIMITED STANDARD, has seats for
a crew of ten. A skate rail surrounds the interior of the vehicle.
By the use of two carriage mounts, a cal. .30 and a cal. .50
machine gun can be moved along this rail and fired in any
direction. ‘

This vehicle can be used as a prime mover for the 105-mm
howitzer.

HALF-TRACK CAR M2A1 HAS RING MOUNT FOR MACHINE GUN

HALF-TRACK PERSONNEL CARRIER M3 HAS PEDESTAL MOUNT

HALF-TRACK PERSONNEL CARRIER M3AT WITH WINCH AT FRONT
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HALE-TRACK CARS M2, M2A1, M3A2—HALF-TRACK PERSONNEL CARRIERS M3, M3A1 (continved)

HALF-TRACK CAR M2A1—LIMITED STANDARD, is similar
to the M2 but has an M49 ring mount for cal. .50 machine gun
over the assistant driver’s seat. By use of this mount the cal.
.50 HB machine gun can be traversed 360° from a single position,
permitting rapid fire against low-flying aircraft as well as
against ground targets. It can be elevated from —15° to 85°.

Three fixed pintle sockets are mounted, one on each side
and one on the rear of the body, permitting the use of a cal.
.30 machine gun.

HALF-TRACK PERSONNEL CARRIER M3—LIMITED STAND-
ARD, is generally similar to the M2 but has seating accommo-
dations for 13 men. The body is about 10 inches longer than
on the M2 and has a door at the rear. Instead of a skate rail,
the vehicle has an M25 pedestal mount for a cal. .30 machine
gun, which is secured to the floor of the personnel compartment.

TYPICAL STOWAGE ARRANGEMENT OF HALF-TRACK CAR M3A2

e

COORIORE R Q CiF QRDNZEZNCE

This half-track, with modifications, is used as the chassis for
several gun motor carriages.

HALF-TRACK PERSONNEL CARRIER M3A1—LIMITED
STANDARD, is similar to the M3 but has an M49 ring mount
for a cal. .50 machine gun over the assistant driver’s seat.

Three pintle sockets are mounted, one on each side and one
on the rear of the body.

HALF-TRACK CARM3A2—STANDARD, is a modification
of the Half-Track Personnel Carrier M3A1 designed to take
the place of Half-Track Personnel Carriers M3 and M3A1, and
Half-Track Cars M2 and M2A1.

Variations in stowage arrangements, through the use of suit
able boxes, give the vehicle a variety of uses. Crews range fron
5 to 12 men, depending on the amount of stowage carried anc
the tactical purpose intended.

Normally the vehicle mounts one cal. .50 machine gun o
one cal. .30 machine gun, together with the required vehicula
accessories, tools, spare parts, and equipment which are provide:
for all half-tracks. Under such circumstances, a crew of 12 ca:
be carried. Three pintle sockets are provided to accommodat
additional machine guns when authorized. 7

When the vehicles carry special loadings or have radic
installed, personnel are displaced. As an example, if an SCR-50
radio is installed, the crew is reduced by two men.

The basic vehicle is equipped to stow and carry 330 rounc
of cal. .50 ammunition and 2,000 rounds of cal. .30 ammunitior
When used as a machine gun squad carrier, however, addition:
ammunition is carried in place of two of the seat position
When used by a heavy machine gun squad armed with wate
cooled machine guns, these guns and their accessories are sul

stituted for the air-cooled cal. .30 machine gun.

GG W TR MR

TS

HALF-TRACK CAR M3A2 WITH FRONT ROLLER. VEHICLE HAS RING MOUNT AND THREE PINTLE MOUNTS FOR MACHINE GUNS. {T SEATS 5 TO 12 M
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HALF-TRACK CARS M2, M2A1, M3A2-—HALF-TRACK PERSONNEL CARRIERS M3, M3AT (continved)

Aliscellaneous equipment boxes are provided for carrying A Ring Mount M49, for a cal. .50 machine gun, is erected
additional stowage items pertaiuing to special loading of dif-  yhove the assistant driver’s seat, for use against low-flying
ferent organizatio'ns‘ When the vehicle is used to carry cargo  aireraft. A one-piece armor shield protects the machine gunner.
in considerable quantity, fewer personnel are carried.

Half-Track Car M3AZ2 is intended for manulacture by the Rererexces—TM 9-710, 9-710A; OCM 16112, 16187,
Autocar Co., the Diamond T Motor Co., and the White Motor 16410, 16679, 17932, 18312, 18394, 20070, 20368, 20438, 20680,
Co. 21002, 21501, 21782; SNL G-102, Vols. 1, 2, 3, 4.

TYPICAL CHARACTERISTICS

M2 M2A1 M3 M3A1 M3A2
Crew......... e 10 10 13 13 Sto12
Physical Characteristics v
Weight (gross). ... ... oo 19,800 Ib. 19,600 Ib. 20,000 Ib. 20,500 Ib. 21,200 Ib,
Length—with roller. . ......... ... ............ ... 19 ., 634 in. 19 ., 634 in. 20 ft., 314 in. 20 ft., 3% in. 20 ft., 3% in.
withwinch. . ... .. ... . ... . . .20 R, 154 in. 20 ft., 154 in. 20 ft., 954 in. 20 ft., 954 in. 20 ft., 954 in.
Width—without mineracks. . . ........... ... .. ... .... 6., 5%, in. 6 f., 51 in. 6 ft., 5, in. 6 H., 51 in. 6 ft., 51 in.
withmineracks. . . ... ... . ... . 7. 31/2 in. 7 ft., 3% in. 7 #., 3‘/2 in. 7TH., 3V in. 7H., 314 in.
Height—overall. ... ... ... . ... ... ... .. ... 7 ff 5 in. 8 ft., 10 in. Th.,Sin. 8 ft., 10 in. 8 fi., 10in.
Ground clearance. . ... .. ... ..l . 113/15 in. 113/16 in. 113/13 in. 113/15 in. 113/ in.
Traad—front. ... ... . 6414 in. 641, in. 6414 in. 641/% 641/%

P D 63134¢ in. 63136 in. 6313/ in. 631 /16 in. 631 /15 in.
Wheelbase. .. ... ..cooime i ....1351% in, 13515 in. 13515 in. 135%% in. 13514 in.
Ground contact length. . .. ... ... ... ... il 4634 in. 4634 in. 4634 in, 4634 in. 463 in.

Tire equipment (combat, 12-ply) ...... ... ... ... .. .. 8.25 x 20 8.25 x 20 8.25 x 20 8.25 x 20 8.95 x 20
Armament
Cal. .50 Machine Gun M2, HB (flexible)............... 1 1 1 1
Cal. .30 Browning Machine Gun M1919A 4 (flexible). .. .1 1 1 1 1
Pedestal Mount M25. . ... ... ... .. il 1
Ring Mount M49 for cal. .30 or cal. .50 Machine Gun. . . 1 1
Carriage assembly. ... ... ... ... ... i 1 1
Cradle assemblies. . . ... .. ... ... ... ... .. ..., ? 1 ?
Cal. .50 Tripod Mount M3 .. ... ... ... ...... ... ... 1 1 1 1
Cal. .30 Tiipod Mount M2 .. ... ... ... .. .. ... ... 1 1 1 1 1
Machine Gun Mounts M35. . .. ... ... ... ... ... ... 2
Provision for:
Rocket Launcher, AT, 2.36-in., M9 or M1A1 A 1
Cal. .45 Submachine Gun M3 or M1928A1 .. | 1 1 1 1
Cal. .30 Rifles M1 or Carbines M1 . .. .. ............. 12 . 19 12
Ammunilion, Stowage
Cal. 50. ... e 700 rounds 700 rounds 700 rounds 700 rounds 330 rounds*
Cal. .30 ........................................... 7,750 rounds 7,750 rounds 4,000 rounds 7,750 rounds 2,000 rounds*
Cal. 45, ... e 540 rounds 540 rounds 540 rounds 540 rounds 180 rounds
Rockefs, Grenade, AT, 2.36-in., M6 .................. 6

Grenades, Hand (Fragmentahon, Mk. Il; Smoke, WP,

M15, Smoke, Colored, M6 or M18) .. ......... ... 10 10 29 922 24
Mines, AT, H.E,, w/Fuze M1 ... B 14 14 24 24 24
Armor—Front. ... ..................... 1/ in. Cycle. ... ... 4 Pinion, No. of teeth. . ................ ...
Sidesandrear................... Yiin., F.H. Fuel (gqsolme) ........... R 80 octane Steeringratio. .. .......... 23.4; 19.5, 23.4:1
i 1
Windshield protective plate. .. ......... 14 in. Bore and stroke. . ................ 4x 5% in.  Final Drive
Performance ) 8::":::;‘::’ ~~~~~~~~~~~~~~~~~~~~ 386 Cga"; Sprocket, No. of teeth. . ................. 18
Maximum speed onlevel........... 40 m.p.h. Net‘I: """"""" 128 0'2800! - "n Pitch diameter. . . ... ............. 22.918 in.
Maximum grade ability. ............... 60% Bec e p- Suspension, Track, Type. . ... ... Volute spring
4 Max. torque . . . .. .. 300 Ib.-ft. at 1,200 r. p.m. g TR
Vertical obstacle ability. ............ .. 12in. ; é heel or tire size. . ........... 12 x 413 dual
r Crankshaft rotation. . ............ Clockwise h
Fording depth (slowest forward speed). .. 32 in. Length..........cooovoe.. 591, in. Suspension, Front
I""i'ﬂg tadivs. .. ... 30 ft. Width. . 96 in. Type (longitudinal leaf)........ .. Semi-elliptic
vel capacity...................... 60 gal. Height. .. ... L 37 in. Wheel or tire size. . ............ ... 8.25 x 20
Cruising range (approx.). ... ....... 175 miles IgRition . . . ..o Battery Wheel construction........... Ventilated disk
Vision Weight, dry. ... ..... ... ... T...1,0151b.  Idler, Wheelsize............... ... 1215 x 934
Driver. ... .. Slits in windshield and wingshield Weight, installed.................. 1,2071b.  Track, Type.......... ......... Endless band
Communications Transmission, Gear ratios Width. ... LT 12 in.
Radio. . SCR-193 or 506, and 508 and 593; First speed. .. ..., 4,92:1 Pitch .. ... SEPER 4 in.
984 and 508 and 593; 193 or 506 ?ﬁc?’nd Sz;ed ....................... 2.60:1 Masfer CIU'ChI Type --------- D'YI s"‘gle pk“e
and 508 or 598 or 510_'0, 608 or 610 frdspeed. . .. ... ... ... L. 1.74:1 Radia'qr, Type. . ... Fin and tube
or 628. (Or any of these individually) Eourth speed. .. ... S 1.00:1 Capacity of system. .. ................ 26 qt.
everse.. ...l 4371  Brakes, Type.............. lnternal expanding
Battery, Voltage, total . ... ................ 12 yeansfer Case Operation. .. .........cocovuen... Hydraulic
Fi;e Pléofecfion and Decontamination Gearratios. . ................ 1.00:1, 2.48:1 Brakes, Parking, Type................. Disk
ire Extinguisher, CO—4 1b. (hand).. ... .. .. 1 Differential, Track Drive, Gear ratio. . 4.444:1 *When izati i ires i
Sl A R H en organizational use of vehicle requires it,
econtaminating Apparatus M2, 12 qt... .3 R.m.g gear, No. ofteeth. ... ... . ... 40 600 rounds of additional cal. .50 ammunition or
Engme, Make and model. . .. . .. White 160AX _P""°“: !‘lo. ofteeth. ................ ... .. 9 6,000 rounds of additional cal. .30 ammunition
'J ¢ B i ln-line,“L; Dl{ferenhal,NFronff AJ;:e, Gear ratio. . . .6.83:14 are carried, and personnel capacity is reduced by
o, of cylinders. . ........... e ing gear, No. ofteeth. ... ..... ... . .. two men.
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Y4 -TON, 4X4, TRUCK—STANDARD

his vehicle, popularly called the “jeep,™

is one of the outstanding aulomotive
developments of ihis war. Developed by
the Quartermaster Corps, it and other
motor transport vehicles were transferred
to the Ordnance Department in August,
1942.

It has been found useful in a variety
of ways, and despite its light weight has
been able to function under rigorous con-
ditions. Operated by a crew of two, it
has a space for equipment or additional
personnel.

The truck is capable of operation over
unimproved roads, trails, and open, roll-
ing, and hilly cross country. It will climb
a 609, grade, and will operate at a speed
of 65 m.p.h. on level highways. It can
ford a stream 18 inches deep, while fully
equipped and loaded. It has a cruising
range of approximately 300 miles on 15
gallons of gasoline.

Towing a 37 mm antitank gun, it will
climb a 79, grade, and can achieve a speed
of 20 m.p.h. on a level highway.

Power is supplied by a four-cylinder
L head gasoline engine equipped with a
counter-balanced crankshaft. The clutch
is a single-plate, dry-disk type. The
transmission is of the three-speed, syn-
cromesh type, which, through a transfer
case, provides six speeds forward and
two reverse.

The vehicle has internal-expanding, hy-
draulic four-wheel brakes and a mechan-
ical handbrake.

A base plate is provided for a pedestal
mount for a cal. .30 or a cal. .50 machine
gun. The infantry uses the Cal. .30
Machine Gun Mount, M48, on the dash,
and other arms use the Pedestal Truck
Mount, M31.

Provision 1s made for a lighting socket
connection for a trailer, and for a radio
outlet. The windshield may be folded
down over the hood when desired. A re-
movable canvas top is provided.

Desert equipment includes a radiator
surge tank, a power-driven air compressor,
a low-pressure tire gage, a 3-inch copper
fin radiator, and a fuel filter, relocated to
minimize vapor lock.

A tandem hitch makes it possible to use
two of these vehicles for emergency tow-
ing of a 155 mm howitzer. When used in
this way, speed is limited to 30 m.p.h.
on level highway, and 10 m.p.h. down
hitl.

The vehicles are produced, to identical
specifications, by the Willys-Overland
Motors, Inc., and the Ford Motor Co.

REFERENCES—MOCM 8c: TM 10-1207,
10-1349; OCM 19107, 19549, 21179,
21221, 21590, 21788.
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THE POPULAR “JEEP'* TRANSPORTS PERSONNEL AND CARGO; TOWS GUNS OR 1/-TON TRAILER

555 Sl et
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TYPICAL CHARACTERISTICS

CreW . .o 2 Cycle. ..o e 4 /
Physical Characteristics Fuel (gasoline)................... 68 octane’.
Weight {(gross). . ................. 3,253 16, Bore and stroke . . ... ....... ... 314 x 435 ins.t
ength. ....................... 11 #., Vg in. Displacement.......... . 134.2 cu. ins.-
nhdﬂl:f——i PR LR LEERREEE 53 ::., 3 ins. rCslottrlf:ression ratio.......... S .;.6666.48:1'.
eig opoftcowl.............. . 4 ins. ethp.......... ..., at .p.m.’
top of steering wheel ........... 4 ft., 4 ins. Max. torque........ 105 [b.-ft. at 2',000 :::
Gwith éo;; 1T~ 5., g;ﬁ ins. Erankshalt rotation. . ............ C'Clockwise
round clearance. ... ...... e ins. ength. ... ... ... ... ... ... 27 ins
Wheelbase. ................... ... 80 ins.  Width. ... ... Lol 2914 ins.
Tread (center to center of tires). .... .. .. 49 ins. Height........................... 2634 ins.
Ground pressure. .. ........... 20.8 |b./sq. in. lgnition. . .......... ... .. ... ...... Battery
Tire equipment.6.00x16, 6 ply (mud and snow) Weight............................ 355 (b,
Armament . Master Clutch, Type. ........ Dry, single plate
Provision for one cal. .30 or cal. .50 machine Radiator, Type Fin and tube
s Type. ... L
Per(g::lance Capacity of system. . . ............... 11 gts.
Maximum speed on level........... 65 m.p.h. Transmission, Gear ratios
withtowedload. .. ........ ... .. 20 m.p.h. g'm s%eed S T 2.67:1
Maximum grade ability. . .............. 60% Te.c%n weze IRERAREERE R 1.56:4
with |owed |Odd o, 45% Rhll' speed. . ........ ... . oL, .. .1.00:1
Angle of approach. . ...... .0 45° BVEBISE. . . o ittt 3.55:1
Angleof departure. . ................... 35° Transfer case, Gear ratio, Low ....... 1.97:1
Fordingdepth....................... 18 ins. High. . ... ... Ll 1.00:1
Fuel capacity. ..................... 15 gals. Differential, Gearratio. . ............. 4.88:1
Cruufmg range (approx.). . ... ...... 300 miles Typeofdrive................. Hypoid bevel
with fowed load. .. ...... ... ... 260 miles  Gyaering ratio 14, 12, 14:1
Normal towed load (37 mm gun carriage 9 FANG. e TS
or Yj-ton, 2-wheel, cargo trailer). . .1,000 1b. Suspension, TYP.e ------ R Semu-e'“.lphc
Payload (including driver and assistant). 800 [b. heel construction. . . .............. Divided
Tuming radivs. ..................... 17% . Brakes, Type.. ........ ... Internal Hydraulic
g:::;m\';;:;;: ---------------- Radio °¢‘,’f:‘§' Brakes, Parking, Type. . . .Extemal Contracting
B, Typecoe, 111 i eg  Front Ade, Type....... ..o ... Full foating
No.ofeylinders. .. .. ... .. ... ... ..... 4 Rear Axle, Gearratio. . .............. 4.88:1
TOP UP TOP LOWERED l
e
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37 MM ANTITANK GUN M3AT—carriacE M4AT—STANDARD

LEFT SIDE VIEW OF THE 37 mm GUN, M3A1, ON THE M4Al CARRIAGE, SHOWING GAS DEFLECTOR NO LONGER USED ON THIS GUN

PRINCIPAL CHARACTERISTICS

GUN, M3A1

Weight. . .......... ... ... ... .. ... 191 b,
Length (overall) of gun........ .. 6 f1., 1014 ins.
Lengthofbore............... .. .. 53.5 calibers
Muzzle velocity . ............ ... ... 2,900 {./s.
Volume of chamber. .. ... .. ... ... 19.92 cu. ins.
Travel of projectile inbore. .. ..... ... 69.95 ins.
Maximum powder pressure. . . .50,000 lb./sq. in.
Type of mechanism. . ... ... ... ... Drop block
Rate of fire (approximate). . ... ... .. 25 rds./min.
Range....... e 12,850 yds.

Type. oo Hydrospring
Weight. .............. ... ........ T7% b
Normal recoil (— 1 in. +15in) ..... ... 20 ins
AMMUNITION Mé63, H.E.
Weight of complete round . .. ... .. ... .. 31316,
Weight of projectile (as fired). . ... .. .. .. 1.61 b,
Weight of bursting charge . .. ....... .. ... 085 Ib.
Weight of powdercharge........ ... . ... 49 b
Type of ammunition. ... ... .. ... .. .. Fixed
Muzzle velocity. . ......... ... ... .. ... 2,600 f./s.

Armor penetration homogeneous plate

20° from normal— 500 yds....... .. .. ... .. . ..
1000 yds...................

Maximumerecoil.. ...... ... ... ..... 2014 ins.
Spring pressure (average)............... 217 1b,
Maximum piston-rod pull. .. .. ... ... .. 6,000 Ib.

CARRIAGE, M4A1

Total weight withoutgun. . .......... . .. 721 1b.

Height of lunette (limbered position). . . 2914 ins.
Length of carriage from muzzle
tolunefte........................ 15414 ins.
Width over hubcaps. ................ 63 ins
Height (traveling position).. ... ....... 37%; ins.

Trail spread (maximum) (included angle).. . . .60°
Elevation (maximum), carriage on wheels . . . .15°
Depression (maximum), carriage on wheels. — 10°
Traverse (maximum, right)
Traverse (maximum, left).. ... .. . .. e 30°

M74, A.P. M5182, A.P.C.

3.141b, 3.43 |b.

1.92 Ib, 1.92 Ib.

0 Ib. .0 b,

.32 |b. 53 1lb.
Fixed Fixed

2,900 £./s. 2,900 f./s.

.......... 1.4 ins. 2.4 ins.
.......... 1.0 in. 2.1 ias.

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 features 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 deveclopments in
ammunition have increased the muzzle
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 M4AT (continued)

GUN, M3—The rifled barrel 15 2 one-
picce forging threaded to screw mto a
breech ring recessed for a vertically shiding
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 M3A1l. These gas deflectors
were subsequently removed, but all 37
mm, M3, guns with muzzles threaded for
gas deflectors are now designated M3A1.

CARRIAGE, M4—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
pormally 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 merease stability of the gun
during firing, wheel segments which swing
on the axle rase the tires off the ground.
The segments are locked in both travel
and firing positions by a handle-actuated
plunger.

The Telescope, M8, 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 1is
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
AP.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, subecaliber, cal. .30,
M1903A2, both minus the stock and front
and rear sights, together with mount,
subecaliber, 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) Elevating Wheel; (2) Traversing Wheal; (3) Traversing Lock and Lever;
(4) Trigger-actuating Handle; (5) Shoulder and Arm Traversing Bar
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57 MM ANTITANK GUN MI—cArriAGE MTA3—(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.C.M. 16489, dated 20 February
1941, authorized the preparation of draw-
ings of the British 6-pounder gun, carriage
and on-carriage fire control equipment
converted to American gears, threads and
tolerances. On 15 May 1941, O.C.M.
16722 recommended standardization of
the British-American 57 mm matériel as
Gun, M1, Carriage, M1, Telescope, M 18,
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.

158 RESTRICTED mummsmammmssmm

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.. .o, ... ... 755 b,
Overalllength. . ..................... 117 ins.
Lengthofbore. ...................... 50 cals.
Muzzle velocity. .. ................. 2,700 £./s.
Volume of chamber. .. ............ 100 cu. ins.
‘Travel of projectile inbore.............. 96 ins.
Maximum powder pressure. . . . . 46,000 1b./sq. in.
Breech mechanism........ Vertical sliding wedge
Rate of fire (approximate).......... 30 rds./min.
Rifling. ... ... ... .Right-hand; 1 turn in 30 cals.
Range.......... ... ............ 10,260 yds.
RECOIL MECHANISM, M1

Type oo Hydrospring
Weight, with slipper. . ................. 3713 1b
Normal recoil (—1 in. + L5 in.). .. ... -. 2934 ins.
Maximumrecoil..................... 311 ins.
CARRIAGE, M1A3

Total weight without gun. . ...... ... .. 1,945 lb.
Height of lunette (limbered position). . . . .. 22 ins.
Length of carriage (muzzle to lunette). . 20014 ins.
Width overhubcaps.......... ... .. ... 75 ins.
Height (traveling position).. ... ... ... ... 50 ins.

Trail spread (maximum) (included angle).. . . .90°
Elevation (maximum), carriage in

firing position. . ... .. B 15°
Depression (maximum), carriage in

firing position. . ... ... ... ... ... ... —5°

Traverse (maximum, right).... .............. 45°
Traverse (maximum, left)............. ... ... 45°

Width of tread (c/l—c/l of wheels). . . .. 57.7 ins.

AMMUNITION

Weight of complete round A.P., M70...12.56 Ib.
Weight of projectile (target practice

or armor piercing). .. ............... 6.28 |b.
Weight of powder charge
(approximate).............cocov.... 2.25 Ib.
Type of ammunition. . .................. Fixed
Asmor penetration—homogeneous plate
20° from normal— 500 yds..........3.4ins.
1,000 yds.......... 2.7 ins.
2000 yds.......... 1.9 ins.

Sighting and Fire Control
Equipment

On Carriage Equipment

Telescope, M18
Telescope Mount, M24A 1

Off Carriage Equipment
Gunner's Quadrant, M1

REFERENCES—TM 9-2005, v. 5; TM
9-303.
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75 mm GUns M1897A2, M1897 A4—cArriAGE MZA3—STANDARD

dele

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

PRINCIPAL CHARACTERISTICS OF 75 mm GUN, MI897A2,

GUN, M1897A2

Caliber........o.oi i, 15 mm
Weight. .. ... 1,026 Ib.
Overall length. . ...... ... ... .. 107.125 ins.
Lengthofbore. ................. ... 34.5 cals.
Mouzzle velocity . .. .. .. 1,778, 1,950, 2,000 ¢./s.

Volume of chamber (M61, AP.C).88.05 cu. ins.
Travel of projectile in bore

(M61, APC).................. 88.99 ins.
Maximum powder pressure

(M61, AP.C)............38,000 b /sq. in.
Type of block mechanism. Nordenfeld screw block
Rateoffite........................ 6 tds. /min.
Range (M61, AP.C). ... .........13,870 yds.
RECOIL MECHANISM
Type. .. ...... e Hydropneumatic
Weight. .. ........................ 237.21 Ib.
Normalrecoll . ... ................... 449 ins.
Maximumrecoil. .. ... ... ... .. ... 48 ins
Maximum piston-rod poll. . .. ... ... 11,250 b,

166 RESTRICTED iiiRrusirmumemmsumy OFFICE CHIEF 8 OF ORDNANCE

CARRIAGE, M2A3 Trail spread (included angle).. . ............ 60°
Total weight without gun. . ........... 2,338 (b. Elevation {maximum) (on wheels). . ...... 45°30’
Height of lunette (limbered position) . . . . .29 ins. Depression (maximum) (on wheels). . .. .. -9°14""
Length of carriage (muzzle to luneite)..220.5 ins. Traverse (maximum, right) (on wheels). ... .. 30°9'
Width overhubcaps. .. ................ 80 ins. Traverse (maximum, left) (on wheels). ... .. 30°15°
Tread width (c/—c/ of wheels).......... 70 ins. Total weight of gun, mechanism, and
Height in traveling position. .. .......... 56 ins. camiage. . . ... ... 3,400 1b,
AMMUNITION M4s, H.E. M72, A.P. Mé1, AP. C.
Weight of completeround . .. .. ....... ... ... 19.49 lb. 18.80 Ib. 19.98 lb.
Weight of projectile. .. .................... ... 14.60 1b. 1393 Ib. 14,92 1b.
Weight of projectile explosive charge.......... ... 1.47 lb. 17 1b.
Weight of propelling charge . . .. ................ 1.93 1b. 1.90 Ib, 2.16 b,
Type of ammunition. .. ........................ Fixed Fixed Fixed
Armor penetration—homogeneous plate
20° from normal— 500 yds. .. ... ...l 3.2 ins. 2.8 ins.
1,000 yds... ... ... ..2.7 ins. 2.5 ins.
............... 2.1 ins. 2.1 ins.

2000 yds...................

hese weapois are modernizations of the

75 mm Gun, MIS897. The MIS97A2
1s standard for the manufacture of the
complete gun, while the M1897A4 isstand-
ard for conversion of existing M 1897 guns
(0.C.M. 14510).

In 1917 the AE.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-
cred 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-plercing 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
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75 mm cuUNs MI897A2, MIB97A4 (Continued)

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

GUN, M189TA4—Rollers, sweeper plates
with felt pads and part of the jacket are
removed from the M1897 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-manufactured 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, M1897, 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 M 1897, M1897A2,
M1897M1 and M1897M1A2 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 eclevation 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,
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when the first of a new M2 series was
originated.

CARRIAGES, M2A1 AND M2A2—A
distinguishing feature of thesc carriages
is the split trail which permits an eleva-
tion of 445° 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 a
modification of the Carriage, M2. 1t 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 piece
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
EII:;:;!BTeIescope, M14, on Telescope Mount,

Range Quadrant, M5

Off 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 M1897A4, 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, M21, 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,isused on 75mm Gun Carriage, M 1897,
only. The 37 mm Subecaliber Mount, MS§,
i1s used on Carriages, M1897M1A2 and
M1897A4. The 37 mm Subecaliber Mount,
M7, is used on 75 mm Gun Carriages, M2,
M2A1, M2A2 and M2A3.

REFERENCES—TNM 9-2005, v.3; TM
9-1305.. .

Comparison of Gun Carriages

M1897 M1897TM1A2 M1897A4 M2A1 M2A2 MA3
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 44.4 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, feft . . . . .. 3° 3° 3° 40° 40° 30°15’
Mouzzle velocity (f./s.).......1,955 1,955 1,955 1,955 1,955 1,778
1,950
2.000
Maximum range (in yards). . .9,200 9,200 9,200 12,780 12,780 13,950
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3 INCH ANTITANK GUN M5—CARRIAGE M6—STANDARD

in:ulcquacy of existing antitank guns
when opposed by heavily armored
vehicles resulted, in September, 1940, in
the preparation of specifications for a
3" gun sufficicntly powerful to destroy
the most formidable tanks then in use.
It was recommended that a gun be con-
structed to combine the 3 inch antiair-
craft gun tube, T9, the 105 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, M5, and Carriage,
M1. Further.tests by the Tank Destroyer
Command resulted in the adoption of the
M5 gun and M1 carriage as a standard
antitank weapon late in 1942. In 1943 the
M1 Carriage was modified and designated.
3 Inch Gun Carriage, M6. This carriage
is now Standard.

3 INCH GUN, M5—The gun consists of
a long-barreled tube, a modified breech
ring, and a breech mechanism pertaining
to the 105 mm Howitzer, M2A1.

3 INCH GUN CARRIAGE, M1—The
carriage is a combination of the 105 mm
Howitzer Carriage, M2, and the 105 mm
Howitzer Recoil Mechanism, M2, with
minor modifications. This carriage is now
Limited Standard.

3 INCH GUN CARRIAGE, M6—The 3
Inch Gun Carriage, 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 shield apron
with fittings secured to the axle. This
apron insures approximately five inches

PRINCIPAL CHARACTERISTICS

GUN
Caliberofgun.......................... 3 ins.
Weightofgun...................... 1,475 lb,
Overalllength. . ................... 158.4 ins,
Lerigthofbore....................... 50 cals.
Muzzle velocity

AP. 15 lb. projectile... .. ........ 2,600 £./s.

H.E. 12.7 Ib. projectile. . . .. .. .. .2 800 f./s.
Volume of chamber. .............. 200 cu ins.
Travel of projectile.... ........... ... 3 ins.
Maximum powder pressure .34,000 “i /53
Type of block mechamsm. “1h q?":"_g::_aﬂ '“9'

Rate of fire 2 rds./min.
Maximum range (A.P.C., M62)... .. 16,100 yds.

RECOIL MECHANISM

Type....... e Hydropneumatic
Weight. . .......... e 473 1b.
AMMUNITION

Weight of complete round
Weight of projectile
Weight of Eurslmg charge
Weight of propelling charge
Type of ammunition
Armor penetration—homogeneous plate
20° from normal, 500 yds.. .. ..
1000 yds.. . ..
2000 yds
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3 INCH ANTITANK GUN, M5, ON CARRIAGE, M6, IN FIRING POSITION AT 0° ELEVATION

clearance between the bottom of the
apron and the ground when the gun is
in firing position with the carriage resting
on the tires.

In order to limit the cant of the axle to
5° on either side, axle stops are provided.
To secure the segments in firing and
traveling positions, 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 carried on top of the trails when not
in use.

The Recoil Mechanism, M9A1, has a
five-inch extension on the recoil piston
rod, replacing the four-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.

Normal recoil

CARRIAGE

Total weight without gun. . ...........
Height of lunette (limbered position)......
Length of carriage (muzzle to lunette). .
Width overhubcaps. ..................
Tread width (c/—c/ of wheels). ... ......
OQverall height (limbered position)...... ..
Elevation (maximum)..................

Depression (maximum)..................
Traverse {(maximum, right)

Traverse (maximum, left). .. .. ... .. ... ... 23°
Total weight of gun, mechanism, and
camiage. ... .. .. ... 5,850 1b.
M42A1 HE M62 A.P.C,
............. 2436 1b 27.23 lb.
............. 12.87 Ib. 15.43 Ib.
............. 841lb AT tb.
............. 457 1b 4.62 1b.
............. Fixed Fixed

ORDNANCE U aus

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

Ammunition

The standard ammunition for this gun
is in the form of complete fixed rounds.
It consists of H.E. Shell, M42A1, with
M.T. Fuze, M43, and A.P.C. Pro;ectlle,
M62, with B.D. Fuze, M66.

RererENces — OCM  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, M12A3
Telescope, M41

Telescope Mount, M50

Elbow felexope, M9

Range Quadrant, M6

Right-hand view of the breech end of 3 inch Ant
tank Gun, M5, on Carriage, M6, showing Elbo
Telescopz, M29, and Range Quadrant, M6,

g4

[ 278" PN

1€
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105 mm HOWITZER M2Al—cArriAGE M2A2—STANDARD

LEFT REAR VIEW OF 105 mm HOWITZER, M2AT, ON CARRIAGE, M2A2

PRINCIPAL CHARACTERISTICS

HOWITZER, M2A1

Caliber... ... .. .o . 105 mm
Weight. ... 1,080 Ib,
Overalllength. . .. ... ... ... ..., 101.35 ins.
Lengthofbore. . ................... 22.5 cals.
Muzzle velocity. .. ............ ... 1,550 £./s.
Volume of chamber. ... ........ ... 153 cu. ins.
Travel of projectile inbore. . ......... 81.67 ins.

Maximum powder pressure. .. .. 28,000 1b./sq. in.

Type of breech mechanism. ............. Sliding
Rateoffire... .........c........... 4 ¢ds./min.
Range.................. e 12,500 yds.
RECOIL MECHANISM, M2A1
Type. . oo Hydropneumatic
Weight. . ... 457 Ib.
Normalrecoil. ........................ 42 ins.
Maximumecail.. ...... .. .. .. L 44 ins.
Maximum piston-rod 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 (muzzle to lunette). . .236 ins.
Width overhubcaps............ ... .. .. 82 ins.
Tread width (c/l—c/l) ................. 70 ins.
Height in traveling position. .. ..... .. 65.75 ins.
Trail spread (included angle). .28° left, 29° nght
Elevation (maximum) on wheels.... . ... .. .. 65°
Depression (maximum).................. .. —5°
Traverse (maximum, right). .. ... ... ... . ... 23°
Traverse (maximum, left). . . ... ... ... .. ... 23°
Total weight of gun, mechanism, and

Pde 1 e 1o e T S 4,260 1b.
AMMUNITION

Weight of complete round (with

M1 H.E. shell)
Weight of projectile . . . ... .. ... ... ... ..
Weight of projectile explosive charge, M1. 4 8 ib.
Weight of propelling charge

Sighting and Fire Control
Equipment

On Carriage Equipment
Panoramic Telescope, M12A2
Telescope Mount,

Range Quadrant, M4
Telescope Mount, M23

Elbow Telescope, M16

Off Carriage Equipment

Aliming Circle, M1

Compass, M2

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

Hand Fuze Setter, M17

Graphical Firing Table, M4

{approximate)...................... 2.94 ib.
Type of ammunition................. Semi-fixed
Ammunition

Ammunition for the 105 mm Howitzer,
M2A1, 1s in the form of fixed and semi-
fixed rounds. It consists of H.E. Shell,
M1, with I".D. Fuze, M48, and T.-S.Q.
Fuze, M54; Chemical Shell, M60, with
’.D. Fuze, M57; Smoke Shell, B.E., M84,
with Fuze, T.-S.Q. M54, and [L.E., A.T.
Shell, M67, with B.D. Fuze, M62.

RerereNces— 1M 9-2005, v.3;
9-325. )

™

he major development in 105 mm
howitzer matériel has been in 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.

design. 'The present Carriage,

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—DPosses-
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 neutralized 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
irregularitiecs of the terrain when the
howitzer is in firing position.

The M2A1 hydropneumatic recoil 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 shiclds used on the M2A1.

The Carriage, M2A2, is classified as
Standard.
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155 mm Howirzer MI—cARrRiAGE M1
155 mm HOWITZER MIFI8—cARRIAGE MIIBA3 (continued)

155 mm HOWITZER, M1—"Thc barrel of
this howitzer 1s of monobloe construction.
It is considerably longer and heavier than
the barrels in previous models, and s

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 1s 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 carriage 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 is classified as Limited
Standard.

155 mm CARRIAGE, M1917A2—When
the M1917A1 carriage is furnished with a
cradle lock and drawbar for motor draft,
itis designated Carriage, M1917A2. These
modifications eliminate the need for a

limber. This carriage is classified as
Limited Standard.

174
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155 mm CARRIAGE, M1917A3—This 1s
the M1917 carriage with the addition of
a high-speed axle, wheels with pnceumatic
tires, a drawbar and a cradle traveling
lock. This carriage is classified as Limited
Standard.

155 mm CARRIAGE, M1917A4—The ad-
ditionoftorquerodsto Carriage, M1917A2,

changes the model designation to
M1917A4.

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 MI1918E4 was pro-
duced with pneumatic-tired wheels pos-
sessing lubricant-retaining features in the
bearings. Improvements in these modifica-
tions were incorporated in the M1918E5,
standardizedin1936asCarriage, M1918A1.

155 mm CARRIAGE, M1918A3—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 carriag
is interchangeable with the Carriage, M
used for the 4.5 Gun, M1, The reco:
mechanism is of the hydropuneumatic type
Length of recoil varies automatically witl
the elevation and the 2one of fire. Equili
brators of the spring type neutralize th.
unbalanced weight of the gun. The car
riage has a split trail, pneumatic tires witl
self-sealing inner tubes and air brake:
controlled by the driver of the prime
mover. This carriage was classified as
Sgt)andard by O.C.M. 16724 dated 15 May
1941.

RerFerENCES—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

Off 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 M1915A1

Hand Fuze Setter, M21

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

Graphical Firing Table, M12 (with M1 matériel)

26°30°g26°30°
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8 INCH HOWITZER M1—CARRIAGE

MI1—STANDARD

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

PRINCIPAL CHARACTERISTICS

HOWITZER, M1
Caliber.........oooiii i 8 ins
Weight. oo oo 10,240 Ib.
Overall leagth..................... 209.59 ins.
Lengthofbore. . ..................... 25 cals. -
Muzzle velocity.. ... ... 820, 900, 1,000, 1,150,
1,380, 1,640, 1,950 f./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

Rateof fire. ................... 1rd. in 2 mins.
Range... ... .o .. 18,510 yds.
RECOIL MECHANISM, M4

Type. .o Hydropneumatic
Weight. oo 3,890 Ib
Normal recoil. . . .. 63 ins. at 0° to 32 ins. at 64°
Maximumrecoil .. .. ...... ... ... ... ... 70 ins.

Maximum piston-rod pull at 65°.. .. .139,850 Ib.

CARRIAGE, M1

Total weight of carriage and limber
without howitzer. ... .. ... ... ... .. 21,460 lb.

Height of lunette (limbered position). . . .. 27 ins.
Length of carriage (muzzle to lunette). . .. .. 40 ft.
Width overhubcaps. ................ 953/ ins.
Width overall of bogie.. . ............ 987 ins.
Tread width (c/—c/ of wheels) (limber). 83% ins.
Height in traveling position.......... 1021} ins.
Trail spread (included angle)............... 60°
Elevation (maximum) (firing base)........... 64°
Depression (maximum) (firing base)... ... ..... 0°
Traverse (firing base) (right) .. . ............. 30°
Traverse (firing base) (left). .. .............. 30°
Total weight of gun, mechanism
andcariage. ... .....ooueiiin.. 31,700 ib.
AMMUNITION
Weight of complete round . .......... 213.96 Ib.
. 2928.75 Ib.
Weight of projectile shell,/M1 06........ 200 Ib.

Weight of projectile explosive charge....29.6 lb.
Weight of propelling charge. .10.75 lb. (approx.)

Type of ammunition.. . ........ Separate loading

he present 8” howitzer used by the

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 first World War. These howitzers
were manufactured in both England and
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 2
lug for connecting the gun to the recoil
mechanism. A breech bushing is provided
for reception of a lever-operated breech-
block of the interrupted-screw type hav-
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 2 lan-
yard pulling a friction wire out of the
tube. The other type is of the percussion
variety, in which a percussion primer fit-
ting into the breechblock is fired by a
lanyard-operated hammer striking a firing
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g INCH HOWITZER MT—CARRIAGE M1 (Continued)

pin. Front and rear guide rings support

the howitzer in the eradle. [his howitzer
3 N 3 4. . 1

is classified as Limited Standard.

8 INCH HOWITZER, MK. Vll-ThiS
howitzer, of wire-wound construction,
was superseded by the Mk. VIII-12 be-
cause it was found necessary to thicken
the powder chamber walls to prevent
their cracking. It is classified as Limited

Standard.

g8 INCH HOWITZER, MK. vi-14—This
howitzer is also of the built-up type, but
has an inner and an outer tube over which
the jacket is shrunk. No guide rings are
included, as the jacket supports the
weight of the cannon. Other details are
identical with those of the Mk. VI. This
howitzer is mounted on the Mk. VII car-
riage, and is classified as Limited

Standard.

8 INCH HOWITZER, M1—This weapon
is of built-up construction. The tube
screws into a breech ring fitted with lugs
for support of the breechblock carrier and
attachment of the recoil mechanism. The
carrier-supported breechblock is of the
two-cycle, interrupted-screw type. It is
equipped with a spring-actuated counter-
balance, a percussion type of firing mech-
anism and an obturator mechanism. With
the exception of the spindle, pads and
other parts of the obturator, the breech
mechanisms of the 8” Howitzer, M1, and
the 155 mm Gun, M1, are interchange-
able. This howitzer is classified as

Standard (0.C.M. 15938).

8 INCH HOWITZER PLATFORM, M1917
—When in firing position, the Mk. VII
and Mk. VI1I-}4 howitzers rest on a de-
mountable firtng platform buried Aush
with the surface of the gound. For trans-
port, the platform is loaded on a two-
wheeled cart attached to the howitzer
carriage. The cart and platform are each
classified as Limited Standard.

CARRIAGES, MK. VI AND MK. VvHI
(British)—These carriages differ mainly
in the weight and clearance of the trails,
those of the Mk. VII being raised and
strengthened to accommodate the Mk.
VIII-34 howitzer. The cradle rests in the
trunnion bearings of a top carriage which
1s pivoted in the front transom of the
trail to permit traverse. A hydropneu-
matie, long-recoil type recoil mechanism
carried by the cradle contains both the
recoil brake and the recuperator. The
trail is of the box type cut away to allow
clearance for recoil of the howitzer when
it 1s fired at high angles of elevation. All-
steel wheels, 66” in diameter, with tires
12" wide, are fitted with brakes acting
independently on each wheel. These car-
riages are classified as Limited Standard.

CARRIAGE, M1—This carriage is iden-
tical in design and construction with the
155 mm Gun Carriage, M 1. Since the how-
itzer is considerably heavier than the gun,
it is necessary to increase the nitrogen
pressure in the howitzer recoil mechanism,
M4. The howitzer remains in the battery
position during transport. This carriage s
classified as Standard (0.C.M. 15938).

HEAVY CARRIAGE LIMBER, M2—
This 1s the same limber used with the 155
mm Gun Carriage, M.

Sighting and Fire Control
Equipment

On Carriage Equipment
Quadrant Mount, M1

Panoramic Telescope, M12
Telescope Mount, M18A1

Off Carriage Equipment
Gunner's Quadrant, M1

Bore Sight

Aiming Post, M1

Aiming Circle, M1

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

Graphical Firing Tables, M8 (short range) and
M9 (long range) range? an

Ammunition

The 8" Howitzer, M1, uses separate-
loading, high-explosive ammunition with
different weights of powder charges to
give seven zones of fire. It consists of H.E.
shell, M106, with P.D. fuze, M51A1, and
M.T. fuze, M67.

Trainer

The 37 mm Gun, M1916, on Subcaliber
Mount, M10, is used for practice in lay-
ing and firing the 8 Howitzer, M1.

ReFERENCEs—TM 9-2005, v.3; TM
9-335; TM 9-1335; FM 21-6.

8 INCH HOWITZER, M1, ON CARRIAGE, M1, IN TRAVELING POSITION
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37 MM GUN IM6—STANDARD FOR TANKS

he 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 MS6, 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 M5AI1; 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
manually.

The recoil cylinder is assembled with
the trunnion pins mounted in the trunnions
of the yoke. It is provided with rails to
guide the sleigh and contains a recoil
mechanism 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-
nected with the trigger. In other cases
the hand-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
movement of the weapon.

Traverse of guns mounted in tanks with
power-traversing mechanisms is obtained
by power-drive rotation of the turret. In
tanks equipped with manually operated
turrets only, the gun can be traversed
10° right or left by means of a traversing
knob. When greater traverse is necessary
the turret must be rotated or the tank
turned in direction.

A shield is attached to the yoke and
recoll cylinder by bolts, or, in some tanks,
direct to the turret.
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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.
Lengthofbarrel. ... ... .... . ... ...... 78 ins.
Overall length of 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°

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

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 ejected 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.
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,—~——Homo. Plate———
500 yards

37 mm GUN, M6, MOUNTED IN COMBINATION MOUNT, M23, IN TURRET OF LIGHT TANK, MS

Muzzle vel., A.P.C. Shot, M51B2....2,900 f./s.
Muzzle vel.,, H.EE. 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. projectife. . ............ 1.61 Ib.
Weight of A.P.C. Shot, M51B2.. ... .. .. 1.92 Ib.
Weight of recoil mechanism. .. ......... 775 tb.
Length ofrecoil . ..................... 6-8 ins.
Maximum elevation..................... +20°
Minimum elevation..................... —10°
Maximum traverse (manually

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

—Face-Hard. Plate—
1,000 yards
1.8 ins.

1,000 yards
2.1 ins.

500 yards
2.1 ins.

e

Sighting Equipment

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

Tele- Peri-
Tank scope scope
Light Armored Car, M8 .. ... MT0D
Light Tanks, M3A1, M3A2. M40A2 MA4A1
Light Tanks, M3A3, MSAT1. M70D, M4AT1
M40A?2
Light Tank, M5 . .. ... ....... MA40A2 MA4AT1
Medivm Tank, M3, and
variations. . ... ............ M192A1 MQ
Heavy Tanks, M6, M6A1*%.. M15, MSBA1
M39A2 N

*0O.C.M. 19199 specifies that all 37 mm guns shall be remaved
from heavy tanks. )
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75 MM HOWITZER M3—mount M7 —STANDARD

he decision to adapt the Pack Howitzer,

M1 or M1Al, 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
M1A1 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 i1s 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 cylinder
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 1s finish-ground, rides in
liners inside the cradle.

The Firing Lock, MI13, 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
each side of the howitzer, which are held
and located in the cradle. A counter-

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 elec-
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
chain 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 elevating 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-
1sm 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 bolted 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, MT0C ;
Telescope Mount, M44, with Punoramlc

Telescope, M1 2A5
Gunner's Quadrant, M1

Ammumhon S

Ammunition is in the form of fuzed
fixed and semifixed com lete rounds. It
consists of Shell, fixed, , 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,
M48A2 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.

Rererences — OCM  21025; OCM
21293; TM 9-318.

CHARACTERISTICS
Weight of 75 mm Howitzer, M2......... 318 b,
Weight of 75 mm Howitzer, M3.. . ...... 491 lb.
Lengthofbore. .................... 35.91 ins.
Lengthoverall.... . ... ... ... ...... 54.18 ins.
Rifling

Length. . ... ... . ... ... ... ..., 35.91 ins.
Twist. ... .. Uniform, right; one turn in 20 cals.
Numberofgrooves. ..................... 28
Depthofgrooves. .................. 0.03 in.
Width of grooves.. ............... 0.1866 in.
Widthoflands.................. 0.14439 in.
Type of breechblock.......... Honzonfal sliding
Maximum powder pressure ........... 600 1b.
Muzzle velocity. . ... . 00, 810, 950, 1 250 f./s.
Maximum range (Shell, H E M41) .9, '760 ydﬁ
Maximum elevation. ...................... :
Maximum depression. ................... ——200
Traverse of turret (with howitzer). . .. .. .....360
Normalrecoif. ..................... 11.62 ins.
Type of recoil mechanism.......... Hydrospring
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75 MM GUN M3—STANDARD FOR TANKS

he 75 mm Gun, M3, a development

from the Tank Gun, M2, was stand-
ardized by O.C.M. 17018, dated 24 July
1941. The M2 gun is now designated as
Limited 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
greater range as a result. It is equipped
with a drop-type breechblock automati-
cally opened. This weapon is mounted in
Medium Tanks, M4, M4A1, M4A2,
M4A3, M4A4, and in Medium Tank, M7,
using Mounts, M34, M34A1 and M47.

The alloy steel tube screws into the
breech 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
of the breechblock assembly, firing mech-
anism, extractors, spline shaft, breech-
block crank, operating crank, closing
mechanism and related parts. A hole
bored through the center of the breech-
block houses the percussion mechanism.

o

RIS
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BREECH END OF 75 mm GUN, M3, WITH

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.

: T L]
i
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75 mm GUN, M3, SHOWING TUBE, BREECH RING, COCKING LEVER, CLOSING SPRING CYLINDER AND OPERATING HANDLE

CHARACTERISTICS

Weight of gun, recoil mechanism and

elevating shield at truanion. .. ... .. .. 1,763 Ib.
Weightofgun................. .. .. ... 910 Ib.
Lengthofgun................. ... 118.38 ins.
Muzzle velocity, A.P. shell

(weight 14921b.). ....... ... .. .. 2,030 £./s.
Mouzzle velocity, H.E. sheli

(weight 14601b.). . ...... ... .... 1,515 £./s.
Maximum powder pressure . . . .38,000 Ib./sq. in.
Rateoffire....................... 20 rds./min.
Maximum range, A.P. shell. . ......14,000 yds.
Maximum elevation............... .. ... 19°19/
Maximum depression.................... T1°48’
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,
M#61, with tracer, and B.D. fuze, M66A1:
H_.E. shell, M48, normal charge, with P.D.
fuze, M48.

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

-,«ﬁrs;
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RECOIL MECHANISM AND SHOULDER GUARD




76 MM TANK GUN MIA2—STANDARD

76 MM TANK GUN, M1A1. THE M1A2 DIFFERS FROM THE MT1A1 ONLY IN HAVING
THE MUZZLE END THREADED FOR ATTACHMENT OF A MUZZLE BRAKE

he 76 mm Gun, M1A2, is 2 modifica-

tion of the M1 Gun of the same
caliber. The original 76 mm Gun, M1,
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

ded

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 intertor dimensions and ballistics
practically identical with those of the 3"
Antiaircraft Gun, M3, and the 3" Anti-
tank Gun, M5. After firing tests, the T12
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

3 INCH TANK GUN M7—STANDARD

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, M1Al, 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 MI1A1 Guns.
All tubes are threaded at the muzzle to
allow assembly of a muzzle 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, M47TA2
Periscope, M4A1

s
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 ILE. 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
II‘\‘{uSZg, B.D., M66A1, and Shell, Smoke,

CHARACTERISTICS
Diameter of bore... . ... ... ... 76.2 mm (3 ins.)
Lengthofbore. .. ... ..... .. ... ... 52 cals.
Overall length of gun.. . .. .. e 167.75 ins. -
Weightofgun.................. .... 1,204 1b.
Weight of tube. .............. ... ... .. 940 1b. :
Capacity of chamber.......... ... 142.6 cu. ins. 5

Mouzzle velocity (H.E. Shell, M42A1).2,800 £./s,

Rated maximum powder pressure. . . 43,000 p.sd. =

Maximum range (H.E. Shell, Rt Ll
MAATY. . ... .. 14,780 yds. -

Type of breechblock............ Semi-automatic, -

_vettical drop -

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

Capacity of chamber (with A.P.C., M62) i
205.98 cu. ins.
Maximum powder pressure. . . .. 38,000 Ib_/sq. in.
Muzzle velocity (A.P.C., M62). ... .. 2,600 £./s.
(H.E., M42A1)..... 9,800 F./s.
Maximum range (A.P.C., M62).. ... 16,100 yds.

Breech mechanism. .. .. semi-automatic drop block

Recoil mechanism. .................- hydraclic

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, M10A1 MT70G M30

M6, MSAT M39A1 —

Panoramic Azimuth .

Telescope Indicator Periscope
M18 M6

M12A4 Mmi8 Mo A1
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LAUNCHER, ROCKET, ANTITANK, 2.36 INCH, V1Y —STANDARD -

he rocket launcher, popularly known

and widely publicized as the “Ba-
zooka,” represents the adaptation to
modern warfare of one of the oldest forms
of military pyrotechnics, the rocket. It
represents, too, the first practical develop-
ment of arocket gun or rocket launcher
as a shoulder weapon for infantry use
against tanks and other armored targets.

The launcher is an open tube approx-
imately 54 inches long and 2.365 inches
in internal diameter equipped with a
shoulder stock, a pistol grip, electrical
firing mechanism, and sights. The Rocket,
MG6A3, is 19.4 inches long and weighs
3.38 pounds. It carries a shaped charge
of TNT capable of penetrating heavy
armor at angles of impact up to 30°. The
optimum range is approximately 200
yards although the rocket may be em-

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

ployed at ranges as great as 600 yards.
The Rocket, 2.36 inch, M6A3, is illus-
trated and described in the ammunition
section of this catalogue.

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

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

ROCKET LAUNCHER, M9, . BROKEN DOWN

424
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The rocket launcher was introduced
as a combat weapon during the North
African campaign of 1942-43. Use in
battle indicated the need -for various
improvements and for a model which
could be broken down into two approx-
imately equal loads for use by parachute
troops. The present launcher, M9, repre-
sents the development of those tactical
requirements.

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

and the joint locked rigidly.

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

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

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

all and weighs approximately 1414
pounds.
1 MARCH 1944



LIGHT TANKS

Light tanks are those which weigh <0 tons or less. By this
definition even the Jupanese so-culled medium tanks and the German
PzEw III medium tenk full into this class. '

£11 eurly light tenks were armed with 37mm guns. The Germans
havs mounted & 50mm snd a short-burreled 75mm weapon in tiieir latest
light tanks, whereas thc new U. 8. Light Tank, K24, mounts & 75mm
camnon. The Japaznese have ussd a short-barreled 57mm gun in thelr
Hodel 97 tank and & 47man tank gun with & higher velocity in their
latest model (2597 Speeial).

Iight tunks are primarily reconnaissance vehicles, ana accordé
ingly their armor is not designed to "slugging 1t out® with enemy
tanks or antitunc guns. '

U. S. Ligiht tanks have always been preised for their reliubility
and mobility. Ths early M3 and Y5 models were criticized for their
lack of firepower, although st Close ranges this weapon is capable
of xnociing out the heuvy tunk of the Germins. The U. S. 37mm gun
was &t least as powerful as tihe Germun snd Jupencse counterparts in
the figld ot that time.

The Wi4 incorporates all the buttle experience geined earlier
in the wer, including such features as gyrcstubilizers and Hydra-
metic transmission. It itekes full advantuge of sloping armor commen-
surcte with the weight limitutions specitied by the using services.
It has seen congiderable service in Furope, and reports on its battle~
field performance contuin nothing but praise.



MEDIUM TANKS

Pz. Kpfw. IIl Aus. A. B, C. D. E (5d. K{z. 141)

Reports on the early development of the Pz. Kw. III do not
agree. The following summary conforms to the best information
available. N

Model A—Weighed about 20 tons. Its suspension arrange-
ment consisted of eight small bogie wheels each side on semi-
elliptical, laminated springs, with three return rollers. Motivating
power was generated by a Maybach V-12 gasoline engine rated
300 hp. Armament consisted of a 3.7 cm Kw. K., two light machine
guns in the turret, and one light machine qun in the front plate of
the superstructure. Armor consisted of 30 mm plate all around.

Model B--Same as Model A except for suspension which con-
sisted of five medium size bogie wheels and two return rollers.

Model C—Principal change was the new type suspension
which incorporated six bogie wheels and three return rollers,
which became standard for the Pz. Kw. IIl tank. It is believed that
torsion bar suspension evolved in this model.

Model D'—At this point in the development the previous
models were given the nomenclature D'. Commander's tanks are
known to have been produced serially from this period on.

Model E—Represents the first model in which the definite Pz.
Kw. III type has been crystallized. It embodies the improvements
made in previous models. It carried the same armament (3.7 cm
Kw. K.) and had a suspension arrangement of six bogie wheels
sprung on torsion bars and three return rollers.

A self-propelled equipment known as the Sturmgeschiitz has
been developed from the Pz. Kw. IIL. It consists of the Pz. Kw. III
chassis mounting a short-barreled 7.5 cm Kw. K. The chassis was
later used to mount the 7.5 cm Kw. K. 40, long-barreled gun, and
the 10.5 cm howitzer. ’
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SPECIFICATIONS

(Model C)

Welght ... 21 tons
Length . 17 ft.. 9 ins.
Width 9 ft., 7 ins.
Height . 8 ft.. 3 ins.
Ground clearance .................. eeeeeee 18 ims.
Tread 1OT8 .ot 8 ft.. 1% ins.
Ground contact .................. (approx.) 10 ft.. 6 ins.
Width of track 14% ins.
Pitch of track .........
Track links .....
Fording depth It
Theoretical radius of action

Roads 100 miles

Cross-country 60 miles
Speed

Roads ................ 28 m.p.h.

CroSg-Country ...........occeooreeeviveerecceeneees 1S m.p.h.
Armor

Front plate ........... 30 mm

Sides . 30 mm
Armament ..., 3.7 em Kw. K.

3 MG's
Ammunitlon ..o rer e e
Engine .....o.coeinniincnrinnn. Maybach V-12, 300 hp.
Transmission .................. Synchromesh—10 speeds
forward. 4 reverse.
Steering ..., Epicyclic, clutch brake
CrOW ettt e ne e S
RESTRICTED



MEDIUM TANKS

Pz. Kptw. III Aus.F, G, H (Sd. Kfz. 141)

Model F—This is the first tank of the series to mount a 5.0 cm
Kw. K. electrically fired tank gun in place of the 3.7 cm Kw. K. and
also the first to have a new type mantlet. This mantlet has a thick
shield on the front which moves with the gun. A single machine
gun is mounted coaxially on the right of the 5.0 cm gun and the
hull machine gun is retained.

The hull consists of three separate subassemblies: (1) lower
hull, (2) front superstructure carrying turret, and (3) rear super-
structure covering the engine compartment. All units are of single
skin welded construction.

The turret forms the roof of a spacious fighting compartment,
being mounted over the middle part of the hull. It has no rotating
platform, the commander and the gunner having seats suspended
from and rotating with the turret. The loader apparently stands on
the floor of the fighting compartment. The commmander’s cupola is
boltea to the roof of the turret on the center-line to the rear.

The suspension is the same as that used in Model E.

The engine is the Maybach V-12, gasoline, rated 320 hp. Its
transmission is the synchromesh type with 10 speeds forward and
4 reverse. Its steering is of the epicyclic, clutch brake type with
hydraulic control.

Model G—Identical in armament, mantlet, and mechanical
components to Model F, the only difference being in the cupola,
which is more squat and has all-around vision.

Model H—This model has additional 32 mm plates bolted on
the front of the superstructure, on the upper and lower nose plates
and on the tail plate. The outstanding recognition features of this
model are its front sprocket which has six spokes, and its rear
idler which is more open than the earlier type, though it has eight
spokes. Wider tracks and narrower bogie wheels are also used.

RESTRICTED
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GERMAN @

SPECIFICATIONS

Welght ..ottt rses s raeeans 22 fons
Length 17 ft.. 9 ins.
Width 9 ft., 7 ins.
Height 8 ft., 3 ins.
Ground clearance 1S5 ins.
Tread c S 8 f#t.. 1% ins.
Ground contact ........... w....{approx.) 10 fi., 6 ins.
Width of track 14% ins.
Pitch of track ... 4% ins.
Track links 90
Fording depth 3 ft.
Theoretical radius of action:

Roads 100 miles

Cross try : 60 miles
Speed:

Road 28 m.p.h.

Cross-country 15 m.p.h.
Armor:

Front plate 30 4+ 32 mm

Sides . 30 mm
Armament ... 5.0 cm Kw. K.

2 MG's

Ammunition
Engine.................... Maybach, HL 120, V-12, 320 hp.

Transmission..Synchromesh, 10 forward, 4 reverse.
and 6 forward, 1 reverse.

Steering .........ccccovccviciniaeinnans Epicyclic, clutch brake
Crew .......ccc.c... USRI
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MEDIUM TANKS

Pz. Kpfw. Il Aus.]. K (Sd. Kifz. 141)

Model ]—The principal differences between Model J and
earlier models are:

1. Increased thickness of basic armor plate on certain front
and rear plates from 30 mm to 50 mm and the addition of spaced
armor on the front of the gun mantlet and the front plate of the
superstructure.

2. Hydraulically operated steering in the earlier models has
been replaced by mechanical steering. As previously reported,
the complicated Maybach Variorex ten-speed gear was abandoned
in Model H in favor of a manual six-speed and reverse gear box.

3. Wider tracks—15 inches instead of 14% inches. The
heavier track necessitated a change in the spacing of the return
rollers. Front and rear rollers are now mounted directly over the
Luvax shock absorbers and prevent the track fouling the latter.

4. The tail plate has been modified to give better protection
to the rear air outlet; it also allows the smoke device to be mounted
inside the plate.

5. One or two mild steel bars, welded at each end, are fixed
across the middle of the nose plate. The track shoes are placed
behind the bars and are held in position by the bridge of the shoe.

6. The mounting of the 5.0 cm Kw. K. 39 (long gun) was in-
corporated in the latest of the Model ] tanks.

The most prominent recognition points of this model are: the
mounting of the hull machine qun is of prominent ball type; the
driver's visor consists of a single hinged piece of armor instead of
two separate plates; the front sprocket and rear idler are similar to
those in Model H; particularly squat turret, pear-shaped with
circular cupola well set to the rear.

Model K—Same as Model J. This model mounted the 5.0 cm
long gun (Kw. K. 39).
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ins.

ins.

ins.

Height ...

Ground clearance ins.

Tread centers .........c.ccoeovimeinains . ins.
Ground contact ........oocivevinnnees ins.
Width of track ... 15 ins.
Pitch of track 43 ins.
Track links 40
Fording depth 3 ft.
Theoretical radius of action:
Roads .. 100 miles
CroSSCountry .......ooccceiecrveesreceecssnecraens 60 miles
Speed:
Road ............ 28 m.p.h.
Cross-country 15 m.p.h.
Armor:
Front plate 50 mm
Sides ......... 30 mm
Armament ... 5.0 cm Kw. K. 39
2 MG's
5.0 cm gun—75 rds.
Engine. .......... Maybach HL 120 TRM. V-12. 320 hp.
Transmission.................... Manual, 6 speeds forward.
1 reverse
Steering .......occiiiiiiicriia, Epicyclic. clutch brake
ClOW e e et ee e sen e s e H)
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MEDIUM TANKS

Pz. Kpfw. Il Aus. L. M, N, O (Sd. Kiz. 141)

Model L—In this model the loader's visor in the right of the
gun mantlet has been omitted as well as the vision openings on
each side of the turret in front of the access doors. Spaced armor
is always fitted on the front of the superstructure and fittings for
spaced armor are provided on the gun mantlet, but the curved
spaced plate is not always fitted in the latter position. The long
5.0 cm Kw.K. 39 is balanced by a torsion bar. The torsion bar
compensator is mounted on the roof of the turret and connected to
the gun by means of a link. On the cupola of this model a metal
framework is attached, probably to serve as a rest for the gqun. In
other respects Model L is identical to Model ]. German markings
on this tank indicate that it was prepared for tropical or desert use.
Preparation consisted of slight changes in the air-cooling system
and addition of deflectors on the rear of the tank to prevent the
exhaust gases and cooling air from striking the ground.

Model M—This model is similar to Model L with the exception
that it has no loading doors fitted on the side of the hull.

Models N, O—Reports indicate the existence of these models
but no details are available.

A few Model L tanks and many Model M and N tanks now
mount the 7.5 cm Kw.K., which is the short gun formerly fitted in
the Pz. Kpfw. IV. Recent models of the Pz Kpfw. IIl now in service
mount, therefore, either the 5 cm long gun or the 7.5 cm short qun.
When the latter gun is mounted, the spaced armor plate on the gqun
mantlet and the fittings for it are omitted altogether. The mantlet
is one of the Pz. Kpfw. III type without loader’s visor, but the recoil
gear casing and armored protecting sleeve in front of the mantlet
are of the type provided on the Pz. Kpfw. IV. In a captured Model
N mounting a short 7.5 cm Kw.K., the sighting telescope was a
T.Z.F. 5b, which is the type used with this gun in the older Pz.
Kpfw. IV's. Stu. G. 7.5 cm K.

RESTRICTED
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SPECIFICATIONS

Weight .o 22 tons
Length . 17 ft.. 9 ins.
Width e 9 ft.. 8 Ins.
Height ...oooiiiiieececcveteciaccceans 8 ft., 3 ins.
Ground clearance 14 ins.
Tread centers ... 8 ft.. 22 Ins
Ground tact ... 9 ft, 4% Ins.

Width of track ...
Pitch of track ...
Track links

Fording depth
Theoretical radius of action

Roads .... 100 miles
Cross-couniry 60 miles
Speed
Roads ... 28 m.p.h.
Cross-CoUNTY ...oocovviieeiiarenereecneveenreaaces 1S m.p.h.
Armor
Front plate ... 50 4+ 20 mm
Sides .o 30 mm
Armament 7.5 cm Kw.K.
2 MG 34's
Ammunition ... 5.0 cm gqun—78 rds.
MG s—4950 rds.
Engine............ Maybach V-12, HL 120 TRM. 320 hp.
Transmission................ Manua! operation. 6 speeds
forward, 1 reverse.
S'eerinq .................................. Epicyclic, cluich brake
CIOW oottt sae e e an 5
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MEDIU TANKS

Medium tanks are those in the 22- to 40-ton weight class.
Although the Japanese have so-called medium tanks, they are lighter
than the Amerjiocan medium tanks and in the interest of fair comparison
have been compared with Americen light tenks. The German PzEw V and
V1 are considered as heavy tanks.

The using services of our Army have built the Armored Force
around the Medium Tank, MH4. As in Germen tanks, the main amament
has advanced from a relatively low-velocity 75mm gun to a high-velocity
76mm gun which has been standard in U. S. medium tanks for over a year.
The M4 Shermen is famed for its tough armor, considering its weight
limitation of 38 tons. It is considerably superior to the German
PzKw IV. )

As many top commanders such as Patton and Devers have testified,
the greatly superior mechanioal reliebility and maneuverability under
most conditiona, the power traverse, and the use of a gyrostabilizer,
have not only made the U. §. M4 tank superior to the German PzKw IV
but also enabled our 30-ton medium tenks to outfight the heavy German
tanks.

To provide an assault tank with heavy frontal armor for use in
ETO, a number of H4A3E2 tanks with a frontal armor basis of b 1/2 -
10" have been produced. Reports indicate they have been highly
successful for the purpose intended.

The Japanese have tanks in this weight cless, but they have
never been encountered in action and no reliasble technical data
are available.



MEDIUM TANKS

Pz. Kpiw. IV Aus. A, B, C, D, E (Sd. Kfz. 161)

Weighing up to 24 tons in battle array, it is the standard Ger-
man medium tank. Ten models, A, B, C, D, E, F, F2, G,'H, K, are
known to have been produced. All models utilize the same sus-
pension arrangement of eight evenly spaced bogie wheels, 182
inches in diameter, sprung in pairs on each side, with four return
rollers. All models mount the 7.5 cm Kw. K. except Models F2 and
G, which mount the 7.5 cm Kw. K. 40. The chassis of this tank is
used as a self-propelled mount for heavier guns, such as the
“Hornet,” the “Bee,” and the “Grizzly Bear.”

Model A—An early experimental type. It weighed 20 tons,
unladen, and had a 5-speed transmission (S.F.G. 75) and an H.L.

108 T.R. Maybach engine.

Model B—The first model to bear the standard Pz. Kw. IV type
number Sd. Kfz. 161. This model had a new type of 6-speed trans-
mission (S.S.G. 76) and an improved H.L. 120 T.R.M. Maybach
engine

Model C—Distinquishable from Model B by its “wish-bone”
aerial deflector. It was the first model to have an armored sleeve
protecting the turret machine gun, and the front plate of its super-
structure extends straight across the tank in one piece.

Model D—The fixed outer gun mantlet is dispensed with and
the moving portion is fitted with a thick front shield, the edges of
which overlap and protect the mantlet joints. The driver's com-
partment extends farther forward than the machine gunner's
compartment. The basic armor in this model is 30 mm in thickness
in front and 20 mm on the sides. Its unladen weight is 20% tons.

Model E—Distinguishable from the Model D by its new type
of front driving sprocket, and by the new design of shutter (single
hinge) on the driver's visor. The nose plate armor is increased
from 30 mm to 50 mm. Weight is 21.5 tons, unladen.

OFFICE CHIEF 8 OF ORDNANCE
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SPECIFICATIONS

Weight 21.5 tons
Length 19 ft.. 4 ins.
Width 9 ft. 7 ims.
Height 8 ft., 6 ins.
Ground clearance 15V ims.
Tread t 7 ft., 11 ins.
Ground contact 11 ft., 6 ims.
Width of track 14% ins.
Pitch of track 4V ins.
Track links y 99
Fording depth ......ccccunivvmicnsccnnnciinsacinenerennes 3 fi.
Theoretical radius of action:
Roads : 130 miles
Cross-country ... 80 miles
Speed:
Road 28 m.p.h.
Cross. 4 1S m.p.h.
Armor:
Front plate 50 mm
Bides e e 30 mm
Arm L SOOI URROUPIORUPIIOPION 7.5 cm Kw. K.
2 MG 34's
Ammunition .........cccceveeeriennns 7.5 cm gun—105 rds.
MG's—2.700 rds.
Engine .......... Maybach HL 120 TRM. V-12, 320 hp.
Transmission ................... Synchromesh—6 speeds
forward, 1 reverse.
Steering ............ ieereereaeeearenaraens Epicyclic, clutch brake
CIOW  .oeeeeeeceraeree e s eeseeen e N




MEDIUM TANKS

Pz. Kpfw. IV Aus. F1, F2. G. H. K (Sd. Kiz. 161)

Model F—The hull, superstructure, and turret, as in all other
known models of the Pz. Kptw. IV, is of welded construction. The
basic frontal armor, including superstructure and tutret of Model F,
was increased to 50 mm; on the sides to 30 mm. The main hull
superstructure projects over the top of the tracks, providing addi-
tional stowage space and a wide base upon which to mount the
turret. The turret floor is carried by brackets from the turret ring
and consequently rotates with the turret.

The suspension consists of 4 bogie assemblies, each fitted with
two rubber-tired bogie wheels 18%2 inches in diameter on each
side, with a quarter elliptic spring anchored beneath the leading
axle arm of each assembly. There is a front sprocket, the spokes of
which are bent outward from the hub cap giving the outside a
dished appearance, a rear idler which has 7 spokes instead of 8
as in previous models, and 4 return rollers.

The power plant consists of a Maybach HL 120 TRM, V-12
O.H.V., 4stroke, gasoline engine, rated 320 B.H.P. at 3,000 r.p.m.

The armament consists of a 7.5 cm Kw. K., 24 cals. in length, a
coaxial 7.92 mm MG 34 mounted in the turret, and a 7.92 mm
MG 34 at the right of the front plate of the superstructure.

Model F2—Same as Model F except that it carried the initial
experimental mounting of the Kw. K. 40, 43 cals. in length.

Model G—Produced in 1942. Same as Model F except that the
mounting of the Kw. K. 40 was continued. The gun was fitted
with a double baffle muzzle brake.

Models H, K—These models are referred to in German docu-
ments published during 1943.
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SPECIFICATIONS

Weight 26 tong
Length 19 ft., 4 ins.
Width 9 ft. 7 ins.
Height 8 ft.. 6 ins.
Ground clearance e 15 ins.
Tread centers 7 ft.. 11 ins.
G d tact 11 f.. 6 ins.
Width of track 15 ins.
Pitch of track 4% 1ns.
Track links 98
Fording depth 3 ft.
Theoretical radius of action: ’
Roads 130 miles
Cross-country 80 miles
Speed:
Road 28 m.p.h.
Cross-country . 15 m.p.h.
Armor:
Front plate 50 mm
Sides 30 mm
Ar { 7.5 cm Kw. K. 40
2 MG's 34
Ammunition .........ccoevieen.e. 7.5 cm gun—87 rds.
MG's—2.250 rds.
Engine.......cccocnu.on.n.e Maybach HL 120 TRM. 320 hp.
Tr ission ..... Synchromesh--6 speeds
forward, | reverse.
Steering Epicyclic. clutch brake
Crew L]




HEAVY TANK—‘‘Tiger’ : GERMAN @
Pz. Kpfw. “Tiger” (8.8 cm Kw. K. 36 L/56) (Sd. Kfz. 181) '

The Pz Kpfw. VI was introduced into service by Germany in SPECIFICATIONS
the latter part of 1942. - )

Its construction incorporates a notable departure from past Waelght (in battle order) 3 tons
German practice in that the superstructure is welded to the main Length ..ooooniinnnd {excl qun) 20 ft., 8Y2 Ins.
hull instead of being bolted. The use of heavy armor called for Width 12 ft. 3 Ins.
flat plates wherever possible, resulting in a simple box-like con- Helght 9 ft. 4% ins.
tour. Another interesting development in construction involves Ground clearance ..o 17 Ins.
plate interlocking, secured by welding, in addition to the normal Tread cent 9 ft. 3'2 ins.
step jointing. This has no doubt been made necessary by the use Ground CORMACE ......ooccnirririnienennnees 12 1., 6 ins.
of thicker armor, which ranges from 102 mm in the front nose- Width of track .....oocciemnnnnninnns 28Y2 ins.—20% Ins.
plate to 92 mm in the cast steel gun mantlet, and 80 mm m the Pitch of track 5% ins.
side superstructure. Track Hnks 85

The hull is divided into four compartments. The floor of the Fording depth 15 1.
fighting compartment is suspended from and rotates with the Theoretical radius of action
turret. The turret is centrally mounted between the hull side Boads - §7 miles
plates. A circular fixed cupola, with an inside diameter of 20 s Y o 3 miles
inches, is mounted in the turret roof. ) pa.:d. 25 miles

The suspension consists of front sprocket, rear idler, and eight Croas-country 15 miles
triple, rubber-tired bogie wheels 31%2 inches in diameter sprung Armor
on torsion bars. The wheel assemblies straddle each other in such Fromt plate ............. 102 mm at 70° to horlz,

a manner that the outer rims of four of the wheels on each side Sides ............ --80 mm at 80° to horlz.
may be removed to accommodate the narrow (20% inch) trans- Armament........ooieinricisiincee. 8.8 em Kw K 36
portation track. For combat a wider (28% inch) track is utilized. _— 2 MG 3246‘2 y
The mechanical layout follows orthodox German practice. Wi of y
A . . of projectile 21 Ib.
The Maybach, V-12, 642 hp. engine is mounted centrally at the Ammunition 6.8 oo 92 rde.
rear. . ) : _ MG's—5100 rds.
The armament consists of an electrically fired 8.8 cm Kw.K. 36 Engine................... M“b,ch HL 210, V-12. 642 hp.
with coaxial 7.92 mm MG 34 in (he turret, a ball-mounted MG 34 Transmission ...... Preselector, hydraulic—8 speeds
in the vertical plate, a 9 mm machine gun stowed, six smoke forward, 4 reverse.
generators, and three mine throwers mounted on the superstruc- Steerlng ............... Controlled differential. hydraulic
ture roof. The existence of a Model “P* has also been reported. Crew . 3
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BATTLE FIELD ErrORTS O HMEDIUM TaNKS

[14]

Headguoeriers
THIKD ulITZD STATLS Al
Of7ice of the Ordnance Ofiicer

APD 403
KBD/rfo
19 H¥ar 45
SUBJECT: Examination of Causes of Henderin; Txaks Inopersiive
i
0: Chicf of S4aff, *hird U. S. Arxy
1. At the dirsction of the Commanding Jeneral, a study of the causes
“or rendering of hoth Aumsrican and Germen fouiks inoperative in balile has
teen institutled. Subhmitted herewith is the first parilial rapord covering
tanks desiroved in battle as deterained by acius axsizineiion of the tanks

reported on.
2. 107 imericen ¥ Mediuz Tanks examined.
79 - Tanksa sr 577 were desiroysd by eneay gun fire a:z follows:
3 - Hit by rocketis.
17 - Bit by 88mm AP.
52 - Hit by 75am AP

5 - Tanks were Zeciroyed by mines.

30 - Tanks or 28% ware destroyed by terrain obstacles or
machanlical deficiencies.

Of the 72 tanks destroyed by gun fire, 42 or 58% burned.

Tor details & loczatior of nits on tenkxs, zse Inclosure 1 and 2

3. 100 Germsn Mk IIT and IV tanks examined.

5G - Tunks or 59% were desiroyed by enemy zun fire as followsa:

A

8 - Hit by rockets.
4 - Hit by 90mm AP/
L7 - Bit by 75mm or Téam AP,

1 - Tank deziroyed by mine.

40 - Tanks or L0% were destiroyed by terrain oconstacles o;“;ggk&nical
deficiencies. o



Subject: Examination of Cuases for Rendering Tanks Inoperative. (Conttq)

0F the 59 tanks destroyed by gun fire, 20 or 34% burned.
For detailis of location of hits on tanks, see Inclosures 3 and 4.
4Le 36 German Mk V and VI tanks examined.

30 - Tanks or 83% were destroyed by enemy gun fire as
follows:

G -~ Hit by rockets.
19 - Hit by 75ma or 76mm AP.
No tanks destroyed by mines.

6 - Tanks or 17% were destroyed by terrain obstacles or
amechanical deficiencies.

Of the 30 Tanks deststoyed by gun fire, 12 tanks or 40% burnmed.
For details of location of hits on tanks, see Inclosures 5 and 6.

o 5. DISCUSSIOK: The value of mobiliiy over heavy armament is born
: out by the fact that 83 per cent of the Mk V and VI Germun tuanks were
destroyed by gun fire as compared to 67 per cent for American M4 and 59
! per cent for Germen Mk IIT and IV. The minor imporiance of shoulder
‘ rocket guns in evidenced by the low percentage of tanks destiroyed by their
use, both American and German. iphe American tank appears to be more sus-
ceptible.to fife when hit thau.the Germarns:- Fhe recognizable grou
hits as shown on inclosures 2, 4 and 6, show that the German and Americ
gunner is shooting for the dnver and assisumr, driver on his front shots.
The Americanr aims more for rI'imal drive than tihe Germen. 9n the side shots,
the German is still shooting at the spot on the forward sponson in shich
ammunition we: stored in early M4 tanks. It 1s evident from this study
that either the American 75mm gun or the 76mm gun is capable of deslroyihg
any German tank.

For the Army Ordnance Officer:

K. R. DANIEL,
Lt. “ol., Ord. Dept.
Asst. Ord. Officer
6 Incl:
1 - Statistics, ¥/ Anerican Tank -
Plot of All Hits, ¥/ American Tank '

Statisties, Mk III and IV Germsn, Juri n”
Plot of All Hits, Mk IT agg Lch%m

Statistics, Mk V . YEnK3.
Plot of A1l tiits,zﬂ ' I‘(@m‘fmﬂcs

(o a8 D WSS
t
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SELF-PROPELLED HOWITZERS - LIGHT

Early in this war the value of mounting guns larger than 75mm
on a tank chassis was appreciated, and the 105ma Howitzer on the medium
tank chassis was developed and produced in time to take part in the
battles of Africa. The first maodel was designated the 105mm Howitzer
Motor Carriage, M7, and nicknamed ‘the “Priest®. - The M37, an approved
version, is now standard. ' ‘

Although, designed primarily for use as artillery, this weapon
can be used effectively against tanks with its HEAT (shaped-charge)
ammmition. = The 105mm howitzer 1s not turret mounted and has only a
limited traverse. The vehicle also mounts & cal..50 machine gun in a ring
mount for antiaircraft protection and for use against light ground targets.
The success of the 105am howitzer in this chassis has led to the installa-
tion of a number of 105um howitger in later models of the M4 tank (see
Medium Tanks).

The Germans have mounted 105mm howitzers on both thelr Pxkw II
e#:XzKw III chassis. There is also scant information concerning a
105mm~howitzer mounted on the modified chassis of the PzKw IV Medium Tank.

Jp to the present time the Japanese have not used any weapons
similar to these against our forces.

The German and U. S. 105mm howitzers are zbout equal. The U.S.
self-propelled mounts have the advantage of superior reliability of the
tank components on which they are based. )



BATTLE FIELD REPORTS ON THE
105MM HOWITZER MOTOR CARRIAGE, M7

"We have been in combat 63 days with the M7's and during that
time we have had very few weapons out on account of motor trouble,
Their extreme mobility has been very useful in the terrain and
especially during the Cherbourg campaign and the break through. I
like them and the men like them." (Intell Bulletin #18 from General
Blakely on the Combat Record of the M7, organic in the Lth. Div.
Artillery.) ,

"The self-propelled howitzer proved to be a very effective
weapon for close direct fire, and it is believed to be the proper

weapon for the infantry cannon company in this type of operation.”
(Exp. of 7th. Div. in Capture of Southern Part of Kwajelein Atoll)

"All officers who had obgerved our 105mm self-propelled gun

were very enthusiastic about it." (Ref: OKD 385/177.1 No. 7 Report
of Col. Reynolds and Col. Rotch, AGF)

SRR P



S.P. ASSAULT GUN

Sturmgeschiitz 7.5 cm K. (Sd. Kiz. 142)

GERMAN @

The Sturmgeschutz is an assault weapon. Unlike the two
other classes of self-propelled guns, antitank and artillery, which
consist merely of guns placed in the hull of a tank with shields
erected around the front and sides thereof, the assault gun is built
into the hull and is consequently nearer the ground and has a
much more solid superstructure built round the gun. The original
Sturmgeschiitz consisted of the turretless chassis of a Pz. Kpfw. III
tank, upon which was mounted the Stu. G. 7.5 cm K., a short-bar-
reled (69.5 inch) piece found in the first models of the Pz. Kpfw.
IV. Since the power plant and other mechanical components of the
chassis of the Sturmgeschiitz are identical to those of the Pz. Kpfw.
Il tank, and their weights are approximately the same, the
performance data of the two are comparable.

The turret of the original tank has been removed and replaced
by a squat superstructure, reducing the height of the vehicle from
8 feet, 3 inches as a tank to 6 feet, 5 inches as an assault weapon.
The gun compartment is roofed over, but there is no rotating turret.
The fighting compartment is armored as follows: front 53 mm,
sides 43 mm, top 11 mm.

The gun, which is mounted low in the hull and fires forward,
is identical to the 7.5 cm Kpfw. K. short tank qun, originally the
main armament of the Pz. Kpfw. IV tank. It is primarily a close
support weapon, the ammunition scale comprising only 25% A.P.
against 10% smoke and 65% H.E.; its armor-piercing performance
is relatively poor. Its muzzle velocity and maximum range firing
H.E. shell is 1,378 {. s. and 6,758 yards, respectively. The penetra-
tion of A.P.C.B.C. shell against homogeneous armor is reported as
follows: 500 yards, 1.81 inches at 30° obliquity, 2.16 inches normal
—1000 yards. 1.61 inches at 30°, 1.97 inches normal—1,200 yards,
1.57 inches at 30°, 1.89 inches normal. i
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SPECIFICATIONS

Weight 21 tons
Length 17 ft.. 9 ins.
Width 9 ft.. 7 ins.
Height ... 6 ft., 5 ins.
Ground clearance 14 ins.
Tread centers 8 ft.. 2%2 ins.
Ground contact 9 ft.. 42 ins.
Width of track 15 ins.
Pitch of track 4% ins. -
Track links 90
Fording depth 3 fi.
Theoretical radius of action

ROAdS  ...conrirccecnni et 100 miles

Cross. 4 60 miles
Speed

Roads 28 m.p.h.

Cross-country 1S m.p.h.
Armor

Front plate S0 mm

Sides ... :.!0 mm
Armament .........cccecieiirnenniineconnanns 7.5 cm Kw. K.
Ammunifion ... 84 rds
Engine............ Maybach V-12, HL 120 TRM. 320 hp.
Transmission ................ 6 speeds forward. 1 reverse
Steering ...t Epicyclic, clutch brake
Crew Y |
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SELF-PROPELLED GUNS AND HOWITZERS, MEDIUM, 150 - 15G6mm

The Germans have used in this war a number of improvised self-
propelled howitgers in the 150mm class. The most frequently encountered
are:

16cm 8IG 38 mounted on the Pzgkw I and Pzkw I1 chassis,
165cm 8FH 18 mounted on the Pgkw IV chassais,
1l5om STUH 43, also mounted on the Pgkw IV chessis.

The Jagane&e have one gelf-propelled lbcm howi tzer on a medium
tank chassis. The maximum range of any of these weapons is approxi-
nately 15,000 yards.

Early in the war, the Ordnunce Depariment developed the 1656mm
Gun Motor Carriege, W12, using the World War type 156em GPF, which
hsd a meximum range of 20,100 yards. One hundred of these were
mnanufactured but there were no immediate requirements. Experiemnce
ir France showed the great value of highly mobile saelf-propelled
artillery of this size, and urgent requirements were then submitted
for the improved type rocently standardized es the 155mm Gun Motor
Carriage, ¥40 (T83). The K40 mounts the 155mm Gun, M1, which has a
maximun range of 25,716 yards. The older M1l2 fired the firat shot
into Germany and the new M40 fired the first ghot into Cologne.
Alsgo recently standardired is the 155mm Howltzer Motor Carriage,
1441, (T64El).

These U. S. weapons, which are mounted on medium tank chassis,
demonstrate how successfully large weapons cean be mounted on mobile
chassis to meet the specific needs of the using services.



S.P. HEAVY INFANTRY HOWITZER

Gw. II fir 15 cm s. . G. 33

GERMAN @

This vehicle consists of the 15 cm. heavy infantry howitzer
mounted in the hull of a modified, turretless Pz. Kpfw. II chassis.
The chassis is approximately three feet longer than that of the
standard Pz Kw II tank and has six bogie wheels instead of the
usual five. The sprockets, rear idlers, bogie wheels, retumn rollers,
steering assembly. gear box -and hull nose are those of the Pz
Kpfw. II; the instrument panel is that of a Pz. Kpfw. IIl. The front
shield is in one piece extending straight across the full width of
the superstructure. The driver’s visor is of the double shutter type.
The road performance of this equipment approximates that of the
Pz. Kpfw. II tank. :

The gun, a standard infantry support weapon, is mounted low
in the hull, projecting through a vertical slot in the shield. The
gun shield is 15 mm thick and is of shallow construction. It
‘extends about a third of the distance of the superstructure to the
rear. Unlike the “Wasp” there are no protecting side plates along
the entire length of the superstructure.

The gqun is 64.57 inches in length, has a muzzle velocity of
790 {.s. and a maximum effective range of 5140 yards. The casting
containing the recuperator and buffer, housed underneath the
ibarrel, extends almost to the end of the barrel. The breech
mechanism is similar to the 10.5 cm. LF.H. 18. The elevating gear
is operated from the right and the traversing gear from the left.
In field mounting its traverse is 11°, its elevation 0° to 4 73°.

Two types of ammunition are fired, the 15 cm. L. Gr. 33 and the
15 cm. L Gr. 38. The H.E. capacity is high, 21.8%. The only other
ishell that the weapon is known to fire is a smoke shell, the 15 cm.
iL. Gr. 38 Nb. The same percussion fuze, s.I. Gr. Z. 23, which weighs
}75 lbs., is used in each case. ‘

|
‘
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Weight (apr ) 12 tons
Length . : (approx.) 18 ft.
Width 7 ft.. 4 ins.
Height (approx.) 5 fi., 6 ins.
Ground clearance ... 13 ins.
Tread 1 6 ft.. 2 ins.
Ground contact .
Width of track 11% ins.
Pitch of track 3% ins.
Track links
Fording depth 3 f
Theoretical radius of action

Roads 118 mlles

Cross. Y 78 miles
Speed

Roads : 25 m.p.h.

Cross-Country ......ccccoeeereesccacrassseecssaceces 15 m.p.h.
Armor

Front plate 15 4+ 20 mm

Sides 15 mm

Gun shield 15 mm
Arm t 15 cem. 8.1LG. 33
Ammunition (rds.)
Engine ......cccceuee. 140 B.H.P. Maybach. HL 62 TRM
Transmission ................ 6 forward speeds, 1 reverse
Steering .....c.occooiiineiiinnieeeen. Epicyclic clutch brake
Crew Probably 4

«
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S.P. HEAVY FIELD HOWITZER—‘‘Bumbhlebee’’

Gw. III/IV (Hummel) fiir 15 cm s.F.H. 18/1 (Sd. Kfz. 165)

This equipment, known as the “Bumble Bee,” is composed of
the 15 cm heavy field howitzer mounted on a modified Pz. Kw. IV
tank chassis. It should not be confused with the 10.5 ¢m LF.H.
18/2 (“"Wasp"), which is the 10.5 cm light field howitzer mounted
on the chassis of a Pz. Kw. II tank. The road performance of the
“Bee” will approximate that of the Pz. Kw. IV tank.

In the construction of this vehicle the following modifications
were made to the hull of the Pz. Kw. IV tark. The turret top plate
mounting the turret traversing ring, the front vertical plate, and
the rear partition separating the engine from the fighting com-
partment have been removed. The engine, cooling-fan assembly
and exhaust pipes have been moved forward up to the gear box.
A partition has been built across the width of the hull dividing the
driver and assistant driver from the fighting compartment. A
steel plate separates the engine from the fighting compartment.
In place of the driver’s entrance hatches a cover similar to a
cupola, with lid and shutter type vision, is provided.

The superstructure is in the form of a sloping four-sided shield
10 mm (.39 inch)) thick. The front of the shield provides a bulging
slot for the traverse and elevation of the qun while the rear plate
- is fitted with a hinged door.

The gun is mounted well back on the top of the engine cover
plate by means of angle iron and steel brackets so that its muzzle
projects almost flush with the nose of the hull. It retains its original
buffer, recuperator and compensator, and elevating and traversing
gears. Its overall length including muzzle brake, with which it
must be fitted when firing charge 8, is 17 feet, 4% inches. The
muzzle velocities of this piece are: Charge 6, 1,020 {. s.; Charge 7,
1,375 {. s.; Charge 8, 1,965 f. s. The maximum ranges are: Charge
6, 10,550 yards; Charge 7, 12,140 yards; Charge 8. 14,380 yards.
Its elevation is 0°~39°; traverse each side 16°.
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SPECIFICATIONS

" Weight 28 tons
Length 20 ft., 4%2 ins.
Width 9 ft., 412 ins.
Height 9 ft. 4 ins.
Ground clearance 15  ins.
Tread ters 7 f. 11 ins.
Ground contact .......ccceeviecininnenn 11 ft., 6 ins.
Width of track 15  fins.
Pitch of track 4% ins.
Track links 98
Fording depth 3 ft.
Theoretical radius of action: '

Roads 96 miles

Cross-country 62 miles
Speed:

Road 25 m.p.h.

Cross Y 12 m.p.h.
Armor:

Front plate ... S0 mm

Sides 30 mm

Shield 10 mm
Armament ..........ccooeererererenreeenns 15 cm s.F.H. 18/1
Ammunition
Engine .................. Maybach HL 120 TRKM. 320 hp.
Tra issi . Synchrc h-—6 speeds

forward. 1 reverse.
Steering ....cccooevevveieciiieeeeenn. Epicyclic, clutch brake
Crew . 8
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HALF-TRACK PERSQNNEL CARRIERS

Depsite the fact that the Germans have many models of half-track
(more properly three-quarter track) vehicles and have made wide use
of them, the latest battlefield reports contain high pralse for the
American half-track as an all-around vehicle. This is no doubt due
to the great reliability engineered into this vehicle. Earlier in
the war our half-track was used as a self-propelled mount for Cal.
50, 37mm, 75mm, and 105mm weapons, but this use has now been taken
over by full-track vehicles for all expect the Multiple Cal. .50
Gun Motor Carriage,

The German-half-track personnel carriers range in weight from
5 to 7.7 tons when armored and from 3.7 tons through 16.8 tons when
unarmored. These vehicles are also used as self-preopelled mounts and
also as prime movers,

The German half-tracks are well engineered, making maximum use
of interchangeablility of components among sizes and with other types
of combat vehicles. The longer track gives them better flotation on
soft ground but the American running gear is less complicated and
better adapted for long-range operations. Because of the many
varieties of German three-quarter tracks, only a selected number are
illustrated.

The Japanese have only recently used any lkind of half-track,
and no technical data are yet available.



BATTLE FIELD REPORTS ON HALF TRACK PERSONNEL CARRIERS

“The American half-track manufactured by Aut-Car, Uiamond-T, #hite,
and International Harvester Companies, are no doubt the best vehicles of
their type in the world, but if several of the features found in the
similsr German vehicle were incorporated in our half-tracks they would
be even better than they are. :

“The advantage of the U.5. tracks in maintenance is much greater in
that the englines, chassis, tracks, and suspensions are interchangeable.
This is not possible with the many models of the Germans. The U.S,
track has more speed and power, making it a better rvad vehicle, and
more maneuversble in cross-country use.® (Comment of Lt. Col. R.N. Jenna,
Commanding L1st Armored inf., Regt.)



MEDIUM ARMORED PERSONNEL CARRIER

m. gp. Mannsch. Kw. (5d. Kfz. 251)

This vehicle is a medium armored personnel carrier with the
chassis of the Sd. Kfz. 11 (light semitracked prime mov;i'). The
Sd. Kfz. 11 has been modified by placing armor on the chassis,
altering the cooling arrangement, and mounting the steering wheel
in" an inverted position. The armor plate thickness measures
7.5 rh.m“on the radiator cover, 8.5 mm on the sides, and 15 mm on
the low;:r front plate, set at angles to the horizontal of 81°, 55-60°,
and 55° respectively. It has been reported that these vehicles
were used by the motorized infantry of armored divisions. Eight
variations are known to exist with designations 251/1 through
251/8. The vehicles are used for infantry, ammunition and- as
command vehicles with built-in wireiess, or ambulances.

The suspension is the same as- that utilized for the Sd. Kfz. 11,
as is also the power plant and the pbwer train.

The armament normally consists, c‘»f two 7.92 mm MG 34's,
one on a mount welded to the front of the chassis and one on an
antiaircraft pedestal mount in the rear of the vehicle. Reports have
been received that the 2 cm Kw.K. 30 is Valso mounted. The vehicle

has a seating capacity for eleven men, including the driver.

OFFICE CHIEF 8 OF ORDNANCE

GERMAN @

SPECIFICATIONS

Weight 7.7 tons
Length 19 ft.
Width 7 ft
Height 7 ft
Ground clearance 12 ins.
Tread cénters .. 51, 3 ins.
Ground contact ... S ft., 11 inms.
Width of track 11 ins,
Track links - 5§
Pitch of track....... . 5.5 ins.
Fording depth ...... : 20 ins.
Theoretical radius of action .

Roads 185 miles

Cross. ry 80 milesg
Speed ’

Roads

Cross-country
Armor

Front plate 15 mm

Sides 8.5 mm
Armament. ......ococcoeeeierrncenrennanieans 2 7.92 M.G. 34's

. Ammunition (rds.) .
- Trailer load, i fous 3.3 tons

Engine Maybach, NL 42 TUKRR, 100 hp.

Transmission................ 4" speecis‘;’lérward. 1 reverse.
ier - high and low range

Steering.........ccc.ceeee Front wheel and track epicyclic
Crew . 11
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ARMORED CARS

Armored cars are designed for highway and favorable eross—
country reconnaissance. They cannot travel on the unfaveorsble
terrain negotiable by tracked wvehicles, but since they are com-
pletely wheeled, their running gear has much lomger 1life., Armored
curs are by design much more lightly armored than tanks.

The German and J. 8. models are fairly similar im appesrance.
The J. S. types have six wheels, whereas the Germans use four, six,
and eight. . C : '

The §. S. iroops have been provided with the Armored Car, S,
throughout this war. The Armored Utility Car, M0, serves as an
accompanying vehicle. The Armored Car, M5, mounts a 37mm Gun.

The Germans have & variety of armored cars, most modern of
which weigh 8-1/2 and 11-1/2 tons. The §-1/2 tom car mounts a
single 20mm gun and a heavy machine gun, whereas the ll-1/2-ton
car mounts a 50mm tank Gun KWK 39 with a muzzle velodity of 2,700
feet per second. The Qermans alsc have mounted-a 75mm low-velocity
gun on the eight-wheeled armored car,

No Japanege armored cars have been encountered in action since
the Solomon Islands campaign. The only models for which technieal
data are available are of the obsolete type used Lo carry money and
securities in this countiry before the war.



6-WHEELED ARMORED CARS

s. Pz. Sp. Wq. (Sd. Kiz. 231, 232, 263)

This six-wheeled armored car is a heavy, highly mobile ve-
hicle with a four-man crew. It is armed with one 20 mm KwK 30
and one M. G. 34 coaxially mounted in the turret.

Like the 8 Rad Panzerspahwagen, the six-wheeled vehicle

" can be operated from either the front or rear, duplicate controls
-being fitted at either end. Steering is by front wheels only. It
has a six-wheeled final drive; single wheels at the front, and dual

double wheels at the rear. The front springs are fitted to the

frame with shock absorbers. The rear springs are suspended by

tubular traverse, semi-elliptical springs. It has six forward and

six reverse speeds.

Special gripper chains are available for fitting over the rear
wheels, thus giving each pair the function of a track. Slightly
smaller wheels may be fitted outside the front wheels giving extra
traction on soft ground.

The engine, manufactured by Bussing Nag, is a water-cooled,
100 horsepower, gasoline type. The superstructure is built by
Deutsche Werke, Kiel.

This vehicle carries the same nomenclature as its 8-wheeled
counterpart. Model 231 is the heavily armored variation carrying
both the cannon and the machine qun. No. 232 is a wireless com-
mand vehicle and No. 263 an armored wireless vehicle without
the 20 mm gun.

These cars are used for reconnaissance, police patrol work,
as command vehicles, and as radio receiving and sending stations.
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SPECIFICATIONS

Weight 6 tons
Length ... 18 ft., § ins.
Width . 68, 1in
Height e 7 .. 4 ins.
Ground clearance 9 ins.

...Dual double wheels at rear,
single wheels at front

Wheel base....Between axles 1 and 2—8 fi., 3 ins.
Between axles 2 and 3—2 ft., 11 ins.

Size tires 8.27 x 18
Fording depth 2 f1.
Theoretical radius of action

Roads 156 miles

Cross-country 93 miles
Speed

Roads 45 m.p.h.

Cross-country 20 m.p.h.
Armor

Front plate 15 mm

SIdeB ...ttt e enenene 7.5 mm
Ar t 2 cm Kw.K. 30

7.92 mm M.G. 34
Ammunition
Engine ... <ewereeeee...Bussing Nag. 100 hp.
Transmiszsion.............. Constant mesh, helical gear—
6 speeds forward, 6 reverse

Steering ... Worm and nut
Crew




ANTITANK GUN

3.7 cm Pak

GERMAN @

The 3.7 cm, formerly the chief German antitank gun, has
been largely replaced by the 5 cm (1.97 in.)-antitank qun. A
stick bomb, 6% inches in diameter and with an overall length of
29% inches, has been recently introduced for use with the gun.
The bomb, a hollow charge type, has a steel rod which fits into
the bore of the piece, and a perforated sleeve which fits around
the barrel. Its use is likely restricted to short ranges.

The gun is normally towed on its own wheels by a tractor
but may also be carried on a lorry. Weighing 950 lbs., it is a suit-
able weapon for use by air-borne troops.

The piece consists of an “A" tube, jacket and breech ring
combined. The breech block is of the horizontal sliding block
type with a hand operated block stop.

The axle incorporates independent suspension which is, how-
ever, locked when firing, the freeing and locking being controlled
by the opening and closing of the trail legs.

The lower carriage has a pivot housing and bearing face for
the top carriage. It also carries the traversing rack, the travelling
clamp and the locking gear for the trail legs and houses the axle.

The layer stands on the left side of the weapon and operates
the traverse with his right hand by a small handwheel (clockwise
to the right, anticlockwise to the left). The arc of traverse is 60°.
The arc of 21° elevation and 13° depression is completed by 322
turns of the handwheel, which the layer operates with his left hand.

A hydraulic buffer and spring recuperator are provided.

The straight tube telescope sights are mounted on an upright
bracket carried on the top carriage.

The shield is composed of the gun shield and leg shield, of
3/18" armor plate. The leg shield folds under the lower carriage
when travelling, and folds down to ground level when in action.
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Caliber ........cooviiierre e 3.7 em {1.45 in.)

Weight (firing position) .........ccccceceevreinncns 970 lbs.

Length of tube..........................

Rate of fire.......... et ettt e bas e

Muzzle velocity (A.P. shell)

Range (maximum-horizontal) ................... 600 yds.
Elevation 25°
Depression ....... 8°
TIAVETSe ....coovvieeccencrimrccencercnssennens 60°
Ammunition................ A.PH.E.; HE.; stick grenade



ANTITANK GUN

5 cm Pak 38

The 5 cm Pak 38, introduced during the 1941 campaigns in
Greece and Egypt, was developed to combat the more heavily

armored vehicles of the Allies.

The gun has a barrel of monobloc construction, threaded at
the muzzle for attaching a two-baffled muzzle brake. Because of the
position of the breech-operating cam, a minimum length of recoil
of approximately 18%z inches is needed to operate the semi-auto-
matic breech mechanism which is of the sliding horizontal block

type. The recoil recuperator system is hydropneumatic.

The carriage, constructed of welded steel, is mounted on metal
disk wheels with solid rubber tires. Torsion springs which sup-
port the gun in travel are automatically locked when the tubular
trails are spread. A 5 mm armor shield and apron protect the gun

crew. The left side of the shield has a sighting port.

There are four types of ammunition fired from the Pak 38:
an armor-piercing capped, high-explosive, ballistic-capped pro-

jectile; a high-explosive shell and an A.P.-H.E. (uncapped) shell.
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SPECIFICATIONS

Caliber .50 mm (197 ins.}
Weight (complete) .................... 2,015 Ibs. (approx.}
Length of gun (overall)........................ 15 fi., 3 ns.
Length of barrel (overall.................... 9 ft. 3 ins.
Width CC 5 ft., 1 in.
Carrlag Welded steel w/solid rubber
tires and tubular trails

Breech mechanism.............. Horizontal sliding block
Recoil mechanism Hydropneumatic
Rifling ............ 20 lands & grooves; right-hand twist
Muzzle velocity .

APCAHE. ..vireiciennan 4.5 1b.—2600 {/s

H.E. 4.0 1b.—1800 {/s
Elevation .... . 22°
Depression .. —4°
Traverse 80°
Sights Straight tube telescope

AP.: APC.: HE.

Ammunition

Penetration
Range Thickness of armor iIn mm
Yards 30° Normal
500 2.6 3.1
700 24 2.9
1000 2.2 2.6
1200 2.0 2.5




ANTITANK GUN

7.5 cm Pak 40

seml-automatlcally Recoil and 'unterrec" are feffected by
means of ,a hydraulic buffer and ?‘fxydropneum 1c fecuperator.

The ‘welded steel carriage has tubular trails,/ ght alloy steel
wheels. with solid rubber tlres/ and a 5 mm spafced armor shield
for the; ‘protection of the gun ofew. There are twﬁo types of brakes:
air brakes which are opera{ed from the pnnie mover, and hand
brakes for placing the guxy in firing positiory. \.,:

Although no sighti 4 equipment wag captured with the gun
it 1s assumed that there fvas a telescopic sight for direct fire, a sight"
for indirect fire, and An auxiliary opep sight. Mounts for these
s1ghts are attached to/the breechring ?nd the left trunnion.

/
There is also a’gun known as t}rf‘e 7.5 cm Pak 97/40. This gqun
consists of a French Model 1897 piéce mounted on the carriage of
a German 7.5 cm Pak 40, but usua)ﬁy on Pak 38 carriage.

A modlhcahon of this qun’ is used on the chassis of the Pz.
Kw. II tank and the Czech Pz. Kw 38 (1) converting these vehicles
into gun motor carriages. ,./

The 75 mm tank gun, KwK. 40, used in Pz. Kw. IV is an adapta-
iion of the Pak 40.
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SPECIFICATIONS

Caliber 5 mm (2.95 ins.)

N
Length. of tube \\ 126.1 ins.

Weight (travelling position)

Length (travelling position)

Length of bore 96.89 ins.
No. of grooves 32
Width of grooves 178 in.
Depth of grooves 025 ins.
Width of lands .ils in.
Muzzle velocity (A.P.C. shelll.................... 2525 {/s
Traverse 65°
Elevation ... +22°
Depression —5°
Length of recoil 35.43 ins.
Ammunition.............. A.P.-H.E-H.E. hollow charge
Wt. of projectile (A.P.C.) 15 Ib.
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ANTITANK_GUN

8.8 cm Pak 43

The 8.8 cm Pak 43 is an electrically fired, semiautomatic gun,
mounted on a cruciform platform (Kreuzlafette) and iransported
on two single axle limbers similar to those used on the 8.8 cm
Flak 18. It has a very low silhouette, on wheels the height to the
top of the shield is S feet, 6 inches, and to the trunnions, 4 feet.
When emplaced it is 12 inches lower.

The gun can be fired from its wheels without extending the
side legs, if the direction of fire does not exceed 30° either side
of the longitudinal girders. If the direction of fire is greater than
30°; the side legs must be extended and the pads brought firmly
in contact with the ground. There is an automatic electric cut-out
to the firing gear which restricts elevation to 12° on early equip-
ments and 16° on later equipments when firing over the mounting
legs.

There are several other versions of the Pak 43. The Pak 43/41
(page 113) has a two-wheeled carriage with split trails. The Pak
43/1 (page 34) is a self-propelled gun called the “Rhinoceros.”
Its chassis is a combination of a Pz. Kw. III and Pz. Kw. IV. The
Pak 43 2 (page 39) is a self-propelled gun called the “Elephant":
it is also mounted on the chassis of the Panther (Pz. Kw. V).
All of these guns use the same ammunition and have the same

ballistic characteristics.
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SPECIFICATIONS

Caliber ... 88 mm (3.46 ins.)

Weight (traveling position) ... ... 13.000 1b.,
Weight (firing position) .. 7,900 1b.
Length (traveling position) .........riienvcnirnnens
Length (firing position)

Height (traveling .position) . .5 ft.. 6 ins.
Height (firing position) .. & ft., 6 ins,

Width (overall)
Length of barrel (w/o muzzle brake)...... 247.5 ins.

Length of bore 236.9 ins.
No. of grooves 32
Width of grooves 202 in.
Depth of grooves 048 in.
Width of lands .134 in.
Muzzle Velocity (A.P.C.B.C. shell) ...... 3,280 /s

(H.E. shell) .. 2,460 {/s

Max. range (horizontal)...... 17.500 yds. (H.E. shell)*
Max. range (vertical)
Rate of fire

Traverse 360°
Elevation 40°
Depression . —8°
Length of recoil (mormal} .....cceeivvcrnennns 47.5 Ins.
Ammunifion .......cccoecirieennccininens AP.CB.C.—H. E.

(H.E.) 20.68 lbs."*
(A.P.C.B.C.) 22 1bs.

Wt. of projectile

*Unconfirmed

“*AP 40 round {(tungsten carbide core)
Pzgr. Patr. 40743 .. 16 1b.
Gr. Patr. 39 HL/A and B .......cocuene 16.8 1b.



ANTITANK GUN

8.8 cm Pak 43/41

S

The Pak 43, one of German’s newer antitank guns, is a more
solidly built weapon than the 7.5 cm Pak 40. The gun is friounted
on large rubber-tired metal wheels. A sloping double shield, 6
feet, 3 inches in height, is fitted to the carriage for the protection of
the gqun crew. Split trails, approximately 12 feet long, are also

supplied.

A muzzle brake is fitted to the barrel. The semi-automatic
breech mechanism of the horizontal sliding block type is operated

by a small auxiliary cylinder on the left side of the breechblock.

The buffer and recuperator are contained in one cylinder
which is fitted above the barrel; the balancing cylinders are

mounted vertically on either side of the carriage.

The sight bracket is marked for 8.8 cm Pak 43/41 and 8.8 cm
Pak 43 Sfl. This marking tends to confirm the opinion that the
Pak 43 is a modification of, or development from, the 8.8 cm Flak
41, which it resembles superficially. This riarking also confirms
the information that this gun, with the designation 43/1, is used in
the self-propelled piece Pz. Jag. HI/IV (the “Hornet™).
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SPECIFICATIONS

Caliber 88 mm (3.46 ins.))

Weight of qun........cccocviiir e ccerreeeees 4.8 tons

Length of piece (including muzzle brake)... 21 ft.

Diameter of wheels 4 ft., 6 ins.
Recoil (maximum) ... 2.46 ft.
Muzzle velocity Not known
Range .......cccocvvvereane Not known
Elevation ag°
Depression ... —5°
Traverse 58°
Ammunition.................. A.P.C.: HE.: Hollow-charge
Height ........ocoiiriiceieireeevevieeeevveeee. 6 ff, 3 ins.
f - N3



MULTI-PURPOSE GUN

8.8 cm Flak 18, 36. 37

a0

GERMAN @

This multi-purpose weapon emerged as the most highly
publicized artillery piece of the German army during the North
African campaign. [t is primarily an antiaircraft gun adaptable
to antitank and general artillery use. In its antitank role it is fitted
with a shield. In its mobile form it is towed on four wheels,
usually with an 8-ton half-tracked tractor.

The tube assembly of the gun is of a construction not com-
parable to any design now in use in this country. It consists of an
outer tube or jacket, an inner locking tube and a loose three-section
liner. The front and center sections of the liner are keyed in place
50 as to align the rifling and prevent relative rotation.

The mount is provided with two outriggers for stability when
firing in traverses other than directly front or rear. These are
hinged to the bottom carriage to travel in a vertical position.
During firing the outriggers are let down and secured by half-round
locking pins.

The mount is equipped with three means of fire control de-
pending on the usage: data transmission for antiaircraft fire, direct
laying for antitank fire and indirect laying for indirect fire.

Specifications listed herewith are based on tests conducted at
Aberdeen Proving Ground of a captured 88 mm model Flak 18,
under Ordnance Program 5772. The mechanical-type fuse setter
and the azimuth indicators were examined at Frankford Arsenal.

The differences implied by the nomenclatures, Flak 18, 36 and
41, refer to different methods of construction.
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SPECIFICATIONS

Caliber ..oocvviieee e neenee 8.8 ecm (3.46 ins.)
Length of tube rvcrerseeseeereenneeee. 1848 ins.
Weight (travelling position).........cccceeveeees 7.9 tons
Weight (firing position).........c.cecceeiiinnnne. 5.5 tons
Length (travelling position)................ 25 ft., 3 ins.

Length (firing position)

Height (travelling position).... ins.
Height (firing position) ins.
Width (overall); {traveling position)............ 94 ins.

Width of trail spread

Length of bore

162.4 ins.

No. of grooves.........

32

Diam. of grooves

3.552 ins.

Depth of grooves

Diam. of lands

...... 3.473 ins.

Muzzle velocity.................

Max. range (horizonmtal).............ccoeeee...

....... (H.E. shell) 2,690 f.s.

(R.P.) 2,624 {.s.
16,183 yds.

Max. range (vertical).......cc.ccoveeiinennne 11,591 yds.
Rate of fire.........ccooceviiniviinenniirenenen 15 to 20 r.p.m.
TIAVEISE  wocoeocieeiereicniriiieeeseenresresnnenaeeesreeneeen 2 x 360°
Elevation ... +4-85°
Depression  .......cccvernircviereensesneerennns -3°

Length of recoil (H.E.)....

Ammunition........................ H.E. and 3 types of A.P.
Wt. of projectile......(H.E.) 20.35 1b.: (A.P.} 20.75 Ib.

1



MULTI-PURPOSE GUN

8.8 cm Flak 41

This new German multi-purpose 8.8 cm gun is built on mas-
sive proportions. The piece, which has an overall length of ap-
proximately 262 inches, has a built-up tube with a securing collar
at the forward end of the jacket.

A breech mechanism of the horizontal sliding type is oper-
ated manually by a handle on top of the breech ring; it may also be
operated semi-automatically, opening action and extraction taking
place during counter-recoil, and closing action following when a
round is rammed home.

The hydropneumatic recuperator cylinder is fitted above the
barrel; and the buffer is in the cradle. A lug riding in a cam below
the left trunnion is geared to rotate the control rod, varying the
length of recoil with the elevation. Spring equilibrators are located
on either side of the upper carriage.

The elevating mechanism is of the single rack and pinion type.
Three elevation speeds are provided and selected by positioning
a lever on top of the gear box to which the handwheels are fitted.
Three traverse speeds are also provided and selected in the same
manner as the elevation speeds.

The cannoneer has the choice of two sitting positions. For
direct fire he sits facing the front and fires the gun by pressing an
electric push-button with his right foot. The left foot rest, when
not depressed, brakes the traverse. When sitting in the antiaircraft
position, the cannoneer faces the side of the gun and matches
pointers. Here again the left foot rest is a brake pedal, braking the
traverse when released. The qun has a total traverse of 360°. The
gun crew is protected by a shield 5/16 inch thick and 7 feet, 3
inches high. Both steel casing and normal casing shells are used.
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SPECIFICATIONS

Caliber .ot ee e sene e eene
Length of tube........c...coviinniiciirinieicrcaecnies
Weight (travelling position)....
Weight (firing position)

Length (travelling position)..................
Height (travelling position)...................
Height (firing position).......ccccceeeacreeccnnnnecenns
Width (overall) ...........
Length of tube and breech ring.................... 8.8 ft.

No. of grooves....32 lands and grooves, R.H. twlist

Width of grooves.........ccouiiciemnrecirecscennnnes .110 ins.
Depth of grooves .... ,038 ins.
Width of lands weee 2242 ins.
Muzzle velocity (H.E. shell)............| (3.280 is.): (A.P.
3.215 {a)

Max. range (horizontal) 21,960 yds.
Max. range (vertical)..........oeccemrmnriceeen 16,075 yds.
Rate of fire... 20.25 rds. per minute
TIAVEISE  .oooooicieeeeraecenresvenscneeannenacsennrsranacee 360°
Elevation  ....ccccoeoieremieieririnsssesanaeseesensssesesne +-90°
Depression ........coevcineecencennseneceeesneseses —3°
Length of recoil........ .

Ammunition .....H.E. (3 types of A.P)
Wt. of projectile.............. H.E. 20.7 1b.; A.P. 224 1b.



LIGHT FIELD HOWITZER
105 cm I'F.H. 18 (M)

GERMAN @

In order to obtain longer range, the 105 mm German Howitzer
L F. H. 18 was modified so that the muzzle velocity of the weapon
could be increased. The Germans accomplished this by prepar-
ing a new propellant charge (Fern ladung—long range charge)
which increases the muzzle velocity from approximately 1,542 feet
per second to 1,772 feet per second, and the range from approxi-
mately 41,670 yards to 13,500 yards.
creased velocity and the resulting recoil, the Germans found it

To compensate for the in-

necessary to add a muzzle brake. It was also necessary to slightly
modity the recoil mechanism and to increase the nitrogen pressure
in the counterrecoil cylinders from 730 pounds per square inch to
854 pounds per square inch. To differentiate between the two
models, the letter “M” (Miindungsbremse—Muzzle Brake) was

added to the old nomenclature, hence the later model is known as
the 1. F. H. 18 (M).

The tube is of monobloc construction. The weapon has a
continuous pull firing mechanism and a breech mechanism of the
horizontal sliding type. The carriage, of riveted and welded steel,
is equipped with split trails, folding spades, wooden wheels with
rubber tires, and a protective armor shield 4 mm thick. It also

has hand operated friction brakes.

OFFICE CHIEF 8 OF ORDNANCE

SPECIFICATIONS

Caliber 105 mm (4.13 ins.)

Weight (traveling position) ... 4,255 lbs.
Weight (firing position)

Length (traveling position) ................. 19 fi., 6 ins.
Length (firing position).... 20°ft.. 5 ins. {(at 0° elev.)
Height (traveling position) .................. 5 ft., 9 ins.
Height (firing position) ... ve 5 ft., 9 ins.
Width (overall) .. . 6 ft., 6¥2 ims.
Width of trail spread . 18 f1., 10 ins,
Length of bore 25.7 cals.

No. of grooves ............ 32—R.H. Progressive Twist

Width of grooves

Depth of grooves
Width of lands

Muzzle velocity (maximum) ... . 1,772 1/s*
Max, range (horizontal) (Reported)...... 13.500 yds.
Traverse ......... R 56°
Elevation ...... 40°
Depression ...........ccooieeeieieeevereceneeeness s 7°
Length of recoil .........ooeeeeenenen. 39.3 ins.—46.8 ins.

Ammunition..... vevee. HLE. w/P.D. Fuze: Hollow
Charge: Smoke: A.P.:; Incendiary

W1. of projectile.. 32% Ib. (Long Range H.E. Shell)

“Reports indicate that a special long range H.E.
shell weighing approximately 32% lb. is used
with the super charge to obtain this muzile
velocity.
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BROWNING MACHINE GUNS, CAL..30, M1919A4, M1919A5—STANDARD
AND MI1919A6—SuBSTITUTE STANDARD

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

he Browning Machine Guns, cal. .30,
M1919A4, M1919A5, and MI1919A6,
represent modifications and improve-
ments upon the older M1919A2 which
evolved from the M1919, originally de-
signed as armament for the M1917 and
Mk. VIII tanks, now obsolete.

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

M1919A4—STANDARD—This gun is

SIS OFFICE CHIEF 8 OF ORDNANCE  tisimmsnsituimmmimmg 1 MARCH 1944

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

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

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

BROWNING MACHINE GUN, CAL. .30, M1919AS

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

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

The M1919A2 gun was also modified
by the addition of a belt feed lever group
assembly which permits assembly and
disassembly of the lever from above.
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BROWNING MACHINE GUNS, CAL. .30, MI919A4, MI919A5 anD MITIFAG (continued)

The trunnion block was equipped with a
bunter plug to resist wear by the points
of the bullets.

Further modifications have been made
since the weapon was designated M1919-
A4. These include substitution of a buffer
plug, buffer ring, and buffer disks for
the older tapered form of plug with ring
and filler. The change eliminates the
“freezing” of ring and plug which re-
tarded buffer spring action.

The bottom plate has been redesigned
so that plate, stirrup, and elevating
bracket are now a unit. The bottom
plate is riveted to the receiver and a
recess in the plate serves to locate the
gun in the pack hanger.

SIGHTS—Sights are of the conven-
tional machine gun type with the front
sight mounted on the gun’s trunnion
block. The rear sight base is mounted on
a bracket on the left side plate of the
receiver. The folding leaf bears a mil
elevation scale graduated for the sight
radius of 13.94 inches. Each division on
the elevation scale represents 100 yards

[ Sd b
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BROWNING MACHINE GUN, CAL. .30, M1919A6

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

M1919A5—STANDARD—In mounting
the Browning machine gun, cal. .30,
M1919A4, in the Light Tank, M3, it was
found necessary to provide a special
bolt-retracting slide and a different
cover detent. To identify the weapon and
to facilitate field supply and mainte-
nance, the gun so modified was designated
M1919A5 and classified as Standard.

M1919A6—SUBSTITUTE STANDARD—
The designation of M1919A6 is given the
Browning Machine Gun, cal. .30, M1919-
A4, as modified for infantry use. The
principal modifications, shown in the
illustration herewith, include a shoulder
stock, a carrying handle, and a bipod
mount fixed to the barrel sleeve. A new
front barrel bearing was provided and
the cover latch changed to permit easier
opening of the cover. Changes were made
in the barrel plunger and driving spring
to assure proper functioning without the
muzzle plug.

BROWNING MACHINE GUN, CAL. .30, M1919A4, IN A. A. BRACKET MOUNT ON LIGHT TANK, M5

CHARACTERISTICS OF
BROWNING MACHINE GUNS,
M1919A4, MI919AS

i Fixed, 30.5 Ib.
\ad ttotal. .. ... ... ‘
sight, total {Flexible, 311b.
Weight of recoiling parts. . ............ 11.7 Ib.
Weightof barrel . .. .................. 7.35 {b.

M1919A5, fixed, 40.8 Ib.
Length, overall. . { M1919A4, fixed, 37.94 Ib,
M1919A4, Hexible, 41.11 b,

Length of barrel. ...................... 24 ins.
Rifling, length.............. 21.38 ins., 71 cals.

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

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

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

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

CHARACTERISTICS OF
BROWNING MACHINE GUN,

MI919A6

Weight, total . ....................... 32.5 Ib.
Weight of recoiling parts. .. ............ 1.5 Ib,
Weight of barrel . . ... ... ... ... ... .. 4.65 |b.
Length,overall.. .. ... ... ... ... ... .. 53 ins.
Lengthofbarrel. ............. ... .. ... 24 ins.
Rifling, fength. . ............ 21.38 ins., 71 cals.

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

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

Depth of grooves. . ................ 0.004 in.
Cross-sectional area of bore. . . ... .. 0.074 sq. in.
Oeperation. . . .................. ... Short-recoil
Feed. ... ... ... ... .... Fabric belt, 250 rds.
Cooling. .. ... ... ... Air
Rateof fire. .. ... ... .. ... .. 400-450 rds./min.
Triggerpoll. . . ... ... ... ... 814 Ib.

Normal breech pressure. 50,000 ib./sq. in. (copper)
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DUAL-PURPOSE MACHINE GUN

7.92 mm M. G. 34

The M.G. 34 is a standard machine gun of the German
Army. It cannot be compared directly with any American auto-
matic weapon. It is a multi-purpose weapon and is used as a light
machine gun, a heavy machine gun, an antiaircraft machine qun,
and also on tanks and other vehicles. Because of its adaptability,
it is the most common automatic weapon used by the German
Armed Forces.

Without bipod mount, the M.G. 34 weighs 24 lb., and
is occasionally fired by the use of a second soldier's shoulder as
arest. A light bipod adapts it for prone fire and with tripod mount
this becomes a heavy machine gun.

The M.G. 34 is a recoil-operated, gas-assisted weapon, belt-
fed, and air-cooled. It operates on the Solothurn rotating bolt-head
principle. A simple mechanism makes it easy to exchange a
heated barrel for a cool one. It is designed to deliver semi-
automatic or full-automatic fire.

Studies at Aberdeen Proving Ground show that it is very easy
to disassemble in the field, but cannot be regarded as an easy
gun to manufacture on a mass production basis, as compared with
the M.G. 42.

Studies of captured guns show that this weapon has a high
rate of fire—too high for a light machine gun—resulting in poor
accuracy in full-automatic operation. When used as a heavy
machine gun it shows excellent stability. It is extremely critical as
to adjustment, lubrication, and foreign matter.

! OFFICE CHIEF 8 OF ORDNANCE

GERMAN @

Caliber ... 7.92 mm (.312 in))
Weight of qun with bipod............c.ccccce.. 26 Ib.
Weight with HM.G. Tripod mounting...... 682 Ib.
Overall length ....... 48 ins.

Principle of operation
Recoil, assisted by muzzle
booster. Solothurn type action.

Cooling system Alr

Cartridge feed........ Flexible metallic link belt con-
taining 50 rds. and multiples
thereof. Also 50 rd. belt drums
and 75 rd. saddle-type drums.

Sights........cccoiriienennces (a) A blade front sight and ver-
tical leaft rear sight with open
V notch graduated from 200 to
2,000 meters.
(b) An aperture rear sight for
use with a “cartwheel” (ype
antiaircraft front sight.
{c) A telescopic sight is used
on the heavy machine gun
tripod mount.

Rifling ... 4 grooves right-hand concentric
Muzzle velocity....2,500 to 3,000 f/s depending on
type of round used.

Maximum range ............. 5,000 yds.
Effective-—heavy . 3.827 yds.
Effective—Ilight 600 yds.

Rate of fire (cyclic) .. 800-900 r.p.m.

(practical) . 100-120 rp.m.
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DUAL-PURPOSE MACHINE GUN

7.92 mm. M.G. 34 41

The German 7.92 mm machine gun, M.G. 34/41, represents
one of the later developments of the M.G. 34. These develop-
ments occurred in the following order: the M.G. 34; M.G. 34
modified; M.G. 34s;: M.G. 34/41. In the course of development,
the original pattern of the weapon has been largely retained, but
each stage has tended toward simplification and elimination of
machined parts.

The M.G. 42 is a new design but has the same tactical em-
ployment. It is distinguished by a high cyclic rate of fire and
fewer machined parts. The M.G. 42 is described on a separate
page.

The M.G. 34 modified is used principally in armored vehicles
and differs from the M.G. 34 in that it has a heavier barrel jacket
adapted to fit balltype tank hull mounts, a simplified firing-pin
nut lock, and bipod clamps for attaching bipod in emergency use;
it has no A.A. sight bracket. It can also be mounted on antiaircraft
and heavy ground mounts.

The M.G. 34s and the M.G. 34/41 are identical in appearance,
except for the barrel jackets, but are marked as distinct models.
They differ from the M.G. 34 as follows: provision for full-auto-
matic fire only; simplified trigger group; shorter barrel with
enlarged muzzle end; elimination of firing-pin lock nut; large buffer
group; heavier recoil spring; modified feed mechanism. These
models can be used on antiaircraft mounts but appear designed for
the heavy ground mount.
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GERMAN C:)

SPECIFICATIONS

Caliber ... 7.92 mm (312 in.}
Welght ..o 24% 1b. w/o bipod
Welght of barrel . . 3% 1b.
Length ..ot 44Y% ins.
Length of barrel..........cccocccenuieireciiveniuccnanens 19% ins.
*Muzzle velocily ......ccovcecvrecvenee 2,500-3,000 £/s

Rate of fire.... 800-900 rds./min. cyclic

Operation.........cccoeeeeeereeeeineseienenes Recoll, gas assisted

Ammunition........ All 7.92 mm Mauser ground types

*Muzzle velocity varies according to ammunition used.



RECOILLESS SHOULDER WEAPONS, INCLUDING THE BAZOOKA AND PANZERFAUST

The firet widely used recoillesa shoulder weapon was the
U.S. 3.36" bazocke. It wae copied by the Germans, who produced and
used en 88mm shoulder racket launcher. %This larger German weapon
has an HEAT head capable of penetrating more ermor.

An outstanding German development of which there is no U.S.
counterpart is the Pangerfeust. This gives the German infentryman
" a very powerful tut very short-range antitank weapon.

The Ordnance Department has developed and recently standard-
fzed a 57mm recoilless rifle which combines the power of an artillery
piece with the accuracy of a shoulder weapon, Although this has only
recently been introduced into the theaters, it promises to be the
outatanding recoilless shoulder weapon of the war,

The Japenese have no known weapons in this class, but they
probably will produce a copy of either the German or U.S. type,



RECOILLESS ANTITANK BOMB AND LAUNCHER GERMAN &

Panzerfaust

The German rocket grenade (Faustpatrone—literally “fist
cartridge”) is a new close-range Nazi weapon used against tanks
and other armored targets. It comprises a tube and a head which
contains the explosive charge. The weapon weighs 11%4 pounds,
has a muzzle velocity of 145 {/s, and a sight range of 33 yards.

The head, which is closed at the front end by a sheet-metal
cover, includes a semispherical hollow charge. Toward the rear,
the head merges into a rod which includes the small detonating
charge 34 and the fuze. The rear of the rod is screwed to a shaft
containing four bomb-ins for flight stabilization of the rocket
grenade. When not in use, the fins are rolled around the shaft
and held together by the tube which is slid over it. The propelling
charge is contained in the tube. A sighting rail, fixed to the front
end of the tube, when folded down serves as the safety against
involuntary cocking of the striker. The sighting rail itself is in turn
secured to the rear by the Fuze Safety Pin, which holds it in folded-
down position. The lock is located on a line extending from the
sighting rail to the rear. It includes and carries the firing-pin
(striker), release button, and safety catch.

For firing, the weapon is taken under the right arm, the left
hand supporting the grenade two inches behind the front end of
the tube. The fuze safety-pin is pulled out, and the sighting rail
is snapped up, forming an approximate right angle with the tube.
The striker is cocked by pushing the lock forward until the striker
is set and the release button emerges. The lock then slides back
into its original position, and the release button is pressed, dis-
charging the projectile. Discharge is recoilless, and caution must
be taken, as a stream of fire from one to two yards long is ejected
from the rear of the tube. The launcher tube is expendable.

A smaller model is known as the Faustpatrone.
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ANTITANK ROCKET GRENADE

8.8 cm R. Pz. B. Gr.

685 mm

PROPELLANT CHAMBER

GERMAN @

NOSE PERCUSSION FUZE

BURSTING CHARGE

This projectile is used with the German counterpart of the
“Bazooka.” It weighs 7.3 pounds and consists of a bomb, propel-
lant chamber, and fin unit. The nose percussion fuze is similar to
that used in the high-explosive rifle grenade (Gewehr Spreng-
Granate) and the 3.7 cm stick grenade (3.7 cm Stielgranate 41).
This fuze is armed by setback.

The bomb body is divided into two parts which are held to-
gether by a circular band crimped onto the two halves. The upper
section contains a cone forming the hollow charge. The booster
charge (Kz. Zdlg. 34 No.) is located in a cavity at the base of the
bomb. It is held in place by a few strips of paper. Beneath the
booster is a cylindrical block of wood.

The propellant chamber contains seven sticks of tubular pro-
pellant 200 mm long, 11.6 mm in external diameter, and 5.6 mm in
internal diameter of the jets is 0.5 cm (.19 in.) and the external
the center. The central stick contains a length of quickmatch in a
celluloid tube. There)is no bottom igniter; the top igniter is con-
tained in an aluminum holder. The composition is similar to that
found in other rocket projectiles. It has a top covering of a cellu-
loid-like substance. Situated at either end of the propellant sticks
are grid-like spacers. ’*Ehe whole is kept in place by a jammed-in
locking ring. The tail unit contains a central venturi tube with an
electric fuze fitted to it$ outer end. Presumably, the electric fuze is
blown out on initiation}, permitting the gases to escape. The pro-
jectile does not rotate.| Attached to the outside of the electric fuze
is a length of insulated wire which is attached to a contact stud
fitted to a piece of wood.

OFFICE CHIEF 8 OF ORDNANCE

SPECIFICATIONS

Weight ... eureeur s et e e ee s s 7.3 1b.
Length (overall) 685 mm
Diameter (external) 88 mm
Length of outer portion of venturi tube...... 42 mm
Length of inner portion of venturi tube...... 21 mm
357
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Comparative Ranges/Effectiveness of Tank-Kill-
ing Guns



Appendix 1l

Data on U.S. and German Armor

Maximum Vulnerable Ranges (in yards)

MgAr Panzer IV MygAr Panther MygAr Tiger I(E) MyAr Tiger II(B)
Part of Tank penelrates | penelrates penelrales penetrates penetrates penelrates penelrates penetrales

Panzer IV MgAr Panther M4Ar Tiger I(E) MyAr Tiger 11(B) MyAr

Turret 2,600 1,700 None 3,000 None 2,800 None 5,000

Front { Upper Hull 100 2,100° None 3,400° None 2,400 None 5,000
Lower Hull 1,000 1,400° None 2,700¢ None 2,200 None 4,500

Turret 4,400 3,600 2,800 4,900 1,100 5,000 None 5,000

Side Upper Hull 5,000 4,600 4,000 5,000 1,900 5,000 600 5,000
Lower Hull 5,000 4,600 4,000 5,000 1,900 5,000 600 5,000

Rear Turret 5,000 3,800 2,800 5,000 1,100 5,000 None 5,000
Hull 5,000 4,200 3,000 4,100 300 5,000 None 5,000




It i TR

M4A3 Panzer IV M4ed3 Panther Mqedsz Tiger I(E) MqAs | Tiger II(E)
Part of Tank penetrates | penelrates | pencirates | penetrates | penelrates | penetrates | penetrates | penctrates

Panzer IV Mqedyz Panther MyAd3 Tiger I(E) MyA3 Tiger II(E) Mqgd3

Turret 4,800 1,600 600 3,000 1,200 1,800 None 4,500

Front | Upper Hull 2,300 1,400 None 2,800 800 1,800 None 4,500
Lower Hull 2,800 I,400° None 2,700° None 2,200 None 4,500

Turret 5,000 3,100 4,800 4,600 2,600 5,000 2,300 5,000

Side Upper Hull 5,000 4,600 5,000 5,000 3,800 5,000 2,600 5,000
Lower Hull 5,000 4,600 5,000 5,000 3,800 5,000 2,600 5,000

Rear Turret 5,000 3,100 4,800 4,600 2,600 5,000 2,300 5,000
Hull 5,000 4,200 5,000 5,000 2,500 5,000 1,800 5,000

¢ Figures in italic are plus.

* Computation of 2.5” at 37°

¢ Computation of 4.5" at o°,

xipuaddy
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Direct-Fire Comparisons

U.S. M4AA1 and German Tanks

FRONTAL ATTACK FLANK ATTACK REAR ATTACK
2,600yds. 5000 + yds, 5000 + yds,
[A] [ ]
2/00yds. \ 3600 yds. 4200 yds.
PANZER TV PANZER PANZER T¥
4,000 yds. 3,000 yds.
A Qyes. [Al] ]
3400yds. "\ 5,000 + yds. 5,000 yds.
PANTHER PANTHE PANTHER
1,900 yds. 1,100 yds.
e > n
2800yds. § ,000 + yds. »,000 + yds.
TIGERT TIGER TIGER
600 yds.
0 yds. O yds. ]
(&} 5,000 + yds. g (&g 5,000 + yds. E (24 '5,000_ + yds. ]
TIGER I TIGER 1 TIGER
U.S. MAA3. and German Tanks
FRONTAL ATTACK FLANK ATTACK REAR ATTACK
4800 yds. 5,000 + yds. 5,000 + yds.
B
1,600 yds. " % 4,600 yds. 4,200 yds.
PANZER I PANZER PANZER
600 yds. 5,000 + yds, 4,800 yds.
Elee———{1 | [a3] ]
3,000yds. \ 5,000 + yds. ,000 + yds.
PANTHER PANTHE PANTHER
1,200 yds. m 3800 yds. — 2,600 yds.
g, 0 + yds.
2,200 yds. § E,OOO + yds. ; 00
TIGER T TIGER TIGER
. 300 yds.
0 yds. e 2,600 yds = | @ 2300y =
4,500 yds. g,OOO + yds. E,OOO + yds.
TIGER TIGER TIGER
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Appendix 447
Tank Guns and Ammunition
Muszzle | Projectile
Tank Gun Ammunition | Velocity | Weight
{f79) (lbs.)
Sherman
(M4Ar1) 75mm, M3 APC,M61| 2,030 | 14.96
Sherman )
(MgA3—76mm)| 76mm, M1A2 | APC, M62| 2,600 | 15.44
Panzer IV(H) 75mm, 40 APC,BC | 2,526 | 15.0
Panther (G) 75mm, 42 APC,BC | 3,068 | 15.0
Tiger 1(E) 88mm, 36 APC,BC | 2,657 | 20.7
Tiger I1(B) 88mm, 43 APC,BC | 3,280 | 22.4




Armor Thickness and Angle

(First figure is inches, second figure is degrees)

Sherman

Sherman Panger 1V Panther Tiger Tiger

Part of Tank (MgAr1) (M4A3—pGmm) (H) @) 1(E) 11 (B)
Turret 3.0 at 30 2.5 at 4045 | 2.0at 11 | 4.3 at 14 | 4.0at 10 | 7.1 at 10
Front UpperHull | 2.5  at 37-55 | 2.5  at 47 3.3at 14 | 3.2at 56 | 4.0at 24 | 5.9 at 50
Lower Hull | 4.25-2 at 0-56 | 4.25-2 at 0-56 | 1.2 at 61 | 2.4 at 54 | 2.5at 63 | 3.9 at 50
Turret 2.0 at 5 2.5 at o 1.2at 26 | 1.8at25 | 3.2at o | 3.2at 20
Side UpperHull | 1.5 at o 1.5 at o I2at ol 1.6at o| 2.5at o] 32zat O
Lower Hull 1.5 at o 1.5 at o 12at o| 1.6at o| 2.5at o | 3.2at O
Turret 2.0 at o 2.5 at o 1.2at 16 | 1.8at25 | 3.2at o | 3.2 at 20

Rear

Hull 1.5 at 1020 | 1.5 at 22 o8atz20 | 1.6at3o | 3.2at 9 | 3.2at 30

8ry
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Lessons From Tunisian Campaign, 1943
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,In all reports of: battie experlence tl}e
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v,

their applicefion, or from attemptslltoifo_llorv;*v
book rules rigidly without due consideration - .

of their suitability to existing situations.

3. During the Tunisian Campaign this Head-" | -
quarters published periodically trammg mem- . o
oranda on various subjects, as lessons were - -
gained or weaknesses were disclosed. - In the - A
followmg material subgects previously covered ‘ :

in these memoranda will appear.

Seerion TI—INFANTRY UNITS o

4. In the following paragraphs the: term 3 ‘\

“infantry’” refers to the troops of the nor-

mal infantry division as distinguished from -
the armored infantry of the armored division. )
5. The experience of our infantry has been

extensive and varied. Its missions have in-

cluded practically all ground  operations = |
appropriate to its arm. Its operations: have
been conducted in all types of terrain, in: I+
cluding desert, mountains, and the inter-

mediate features between these -extremes as

well as terrain types regionally peculiar” to. -
From this varied experlence, -the -
outstanding lessons and subjects given below ~
are believed by reportlng commanders to be
of first nnportance in 1nfantry trammg N

Tunisia.

¥

6. Flre and movem‘ent ; SNy
o In almost every situation the. most nnport,.

i (A ant smgle element of infantry combat is the
o i eﬂ:‘ectwe use. of ﬁre and movement ,
VA Observatlon and selzure of dommant.
; -terram ST co
5 Expemence contmually emphasmed the
R necessﬂcy ‘of 'seizing key- terram features :
‘. which"afford effective observation. Enemy . -
© positions - subJected to dominant observation” '
5 ‘rapldly became untenable,
" experience are :quoted. from the report of a.r

Dxamples of this

d1V1s1on commander
" .%*This" principle. has been taught

v ‘,;{f,‘ijfor ‘years, yet at: EL GUETTAR, .
N “HILL'TT2 remained in German hands -

during the first ten days of the battle.

~ As'a result the enemy had artillery
- observation and was able to fire on any- .-

thing that moved. As soon as HILL

.. T72"was captured, the Gterman’s aban-

o . doned the entire position, .

- it the SEDJEN ANE-BIZERTE opera:

" ‘tion, German observation' again’ dom-
p~1nated us;

‘The’ principle was ‘further borné out

“tion:i During the early days while our -
.,'.‘enVelopmg force was getting into posi- .

Our envelopment turned - o




the enemy out of the line7of.
which  his :OP’s.were. located

now known :that the: German.’with:
“HILL-

drawal from the-. GREEN:
BALD HILL position started immedi

ately after we occup1ed the'e two* thS;,

referred to. ... .-

Similar experlence has been descrlbed in thev'.f‘.

report of another division commander«
... AT EL GUDTTAR the adyance

of the Division was"slow andcostly.
until the ‘—th- Infantry captured”and

strongly garrisoned the dominant . hill
in the division sector.

tor thereafter.
in the operations around BEJA; HILL

575 and HILL 350.were domlnant ‘ter-
enemy
‘Each
was captured by  local “attacksand
enemy resistance in- that 'immediate -
area crumbled as the advantage’ of ob-!

rain features ' from which ‘th
conducted a very strong defense.

servation passed to our hands. .

In all - offensive ' operatlons, the selzure of
dominant terrain features as mtermedlate and’
final objectives became the core of. mfantry'
Spec1ﬁc effort"t 0. cap-.

commanders plans. ‘

Several:OP’s:
were set up and observed- fire  wais ef-.
fectively employed over the. ent1re sec-
T example,

.-.,-for ‘artillery | OP’s.:/ Without - them,

%lsupportmg ‘Weapons of -all calibers for this
. purpose.”
' ,v01ded as these features often presented

d"eﬂ’ectwe'support cannot be- :

qceptured ground for defense, ‘and to utilize

‘On high ground: rldge lines had to’

2 Whlch preceded counterattack “The following 1'
."example of " this: lesson  is Ataken from the

I
¢
et 11
4 r
dE-
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_ pose themselves on the skyhne after .
reaching the top of a hill,:: The Ger-
man always .places art111ery Afire - on ot ¢
positions he has vacated.  In the at: |
tack on DJEBEL CHENITI" by the .
—th Infantry, advance elements stood - i
up on the skyline instead of contmumg e
down the forward slope and digging in. -

Artillery® fire  came down almost. im-
mediately causing many more’ casual-

position. .,
9. Infantry cooperatlon with tanks. T

The Campaign has demonstrated that-ex- - |.
cellent results can be obtained through 'the |
use of tanks with the troops of the infantry. - |
division, as distinguished from the normal - “'}*"
action of the armored infantry. It has been:. |
found that their employment should follow .. -4
the principles of cooperation, teamwork ‘and - .
coordination required for the mfantry-ar-' O
tillery team. Two types of 1nfantry coopera- f,'.f_"fj
tion were effective, as determined by’ the B
situation. Preliminary preparation for the = f
breakthrough of the tanks, and close support e
of the tanks in their own breakthrough. In 1
either case, infantry support las been indis- - |
pensable to the tank ‘action, espec1a11y m

o Weapons effectively.

. 5656700 —43—2

i consohdatmg the ground o rrun by the -

10, Depth in oﬁense and defense.
“The prmc1p1e of depth as applied to both of-

) fense "and defense cannot. be overstressed.

" Disposition and deployment in depth, and the

A ‘mutual ‘support of all heavy and automatic
{ .. weapons, from pos1t10ns organized in depth

5 were found essential throughout the campaign.

e oo e suffered m takmg the‘f"':'f'{-;, |- In defense against armored attack, adherence‘
1" ¢ to this principle was vital. |

11 Followmg of artlllery fires and concen-

" trations.’

Assault troops learned the advantage and

:--,necesmty ‘of . following closely the line of
impact ‘of their supporting artillery concen-

trations’ and barrages. - The distance between

. assault wave and' concentration or barrage
: depends on terrain and other conditions. Re-
"vports have.indicated from 100 to 200 yards
- ag’ effeetlve distance without undue casualties
~from' the supporting " fire.
- greater distance allows the enemy to recover:
~ from: the shock of theé:fire and man his

Hollowing  at

““This was conclusively
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demonstrated " reported a D1ws1on .Com-
mander, who cited the followmg examples

. In early action the mfantry often :
allowed arti lery concentrations to lift" .
so that 500 yards or more .had to:be
traversed before closing with the enemy..
This allowed the German to: come - up:
out of his dugouts and recover. from the
effect of the artillery and” man’ hig’
weapons, Asg a result our attack Was‘:‘

. often repulsed with heavy losses. i
. . . Later at DJEB CHENITI
the —th Infantry stormed the hill fol-~

lowing the artillery at.100 yards. They'
took only three casualtiés from® ‘our -
“artillery and overran the position with"
the bayonet before the defenders had
recovered and manned their guns.. No
casualties were: suﬁered other-than' the |

three ment1oned above ... .."

12. Training in mountain and hill warfa.re -

The recent campaign has shown that'the
basic principles of mountain and hill war-
fare must be learned by all infantry,: In
order to advance successfully, troops had Yo -
avoid natural corridors of approach," Whlch'}
were invariably mined and heavily defended, .

and work along-ridges and ‘high terrain: fea‘
tures.

In this Way the enemy Was forced_to

~approaches; “We learned,” Wrote a d1v1310n
eommander at the close of the ‘campaign,

rldges and* adVance alon
- ing.-avenues of approac
<To.a

dvance along valleys was_disas-

“ous, strenuous business, but it saved
hundreds of - lives .and gave physwal
possession’ ‘of the high ground.: Four

strong positions and the’ German was

re31stance brohen, and pursu1t tactlcs
‘ _made poss1ble R F

;'_1_13 "Scoutmg and patrolhng

of:the most: serious: deficiencies in: the opera-
.:tlons of: Amerlcan mfantry in. Tums1a. Pa-

‘;and at: tlmes, _allure in effectlve scouting op-
‘eratlons resulted inpatrols. bemg ambushed.

cessity” of ‘seizing and holdmg the initiative

i petrol f'-‘:operations.' Our ° ex-

ngly ,defended ‘positions. at the: -
’heads of the"‘corrldors, valleys, ‘and natural

: -that to. hve We must {fake to the .
them, avoid- .
.up valleys- a

| :':tro S.z-, . Taking to the ridges was tedi-

_'times -this’ resulted inthe collapse ‘of

. finally.; driven into. open- country, hig =

.;‘,Scoutmg and’ ‘patrolling proved to be one_"‘

trol. act1v1ty; Was not sufﬁclently aggresswe,

. The eampalgn\ contmually’f" evealed the ne-

-through »qontmuous aggressive, and effective




perience has demonstrated the need for much
higher proficiency in the subjects and fune-
tions requisite to these operations, including

map reading, the use of compass and other °

means of direction control, movement by
stealth, avoidance of ambush, and control of

patrolling personnel. Leaders of patrols . E
must master the principles of the single ob- .

Jective, individual initiative and responsibil-
ity, alert observation, patience, clarity in.the
issuance and understandng of plans and in-
structions, boldness of action, accuracy in re-

porting, and energy and initiative in execu-.

tion. Prior daylight reconnaissance should
precede night patrol operations to insure

against elements getting lost or ambushed.

These principles have been summarized in the
comments of a regimental S-2, whose unit saw
continuous action throughout .the campaign:

.. . Train men intensively in ‘sneak-
ing’ and ‘peepin’, and 'in how to dis-
tinguish and identify different sounds.
Teach men to step cautiously and si-
lently, to crawl noiselessly. Train them
in the accurate use of the compass night

and day, and in map reading. Also in

observation—half the information we
get is obtained from observation and
patrolling . . . ’
. v 10

_On’éinibdﬁéﬁt battle lesson has'
* been the failure of junior officers to be

ice-clear and specific in instructions and
directions, especially with regard to

- patrolling, scouting, and night opera-
“tions. . For night patrol operations a

- prior daylight reconnaissance must be
~“made. - Without ‘adequate prior day-
: -light ~'reconnaissance, ~night patrols

ofteni'get lost. In one instance failure
to reconnoitre a position and an area

. for a night operation resulted in a pa-

trol ‘being ambushed by outposts un-

o - known - to the patrol Leader and his

men ,.o....

ooInall night operatioﬁs have but a

single objective. Never split a night

. patrol—always keep it 'intact. Let

every man on scout and patrol know the
situation clearly. Give each man a defi-

" nite job and the responsibility for

carrying it out . . . .- _
An all-important point: Train men

| ‘to-report only what they see, and not

to include any personal interpretations
... . One outstanding example lesson
was the twisting of information re-
ported. An cbservation post reported
that three Italians had been seen com-

ing down a certain hill. The informa-

tion was relayed as three battalions
coming down the hill . ... . =
'_"‘,:" ’ .‘.“" : . »1:1 . Co : ,




The 1mportance of accurate map readmg and‘

interpretation are clearly-demonstrated in the f
report of a division commander at the con—{'- o ¥

clusion of the campalgn'

... At FONDOUK and HILL 609 .
this division had great difficulty i in map
reading. - Officers had difficulty in ac-" " :
curately locating themselves ‘on maps, -
and in following on the ground a route
marked on a map. There aré instances
of whole battalions becoming lost " at

night on the way to the jump-off line.
These incidents ‘all bring out the fact

that map reading has been neglected = :{
and must, in the future be contmually S

stressed in trammg

14, Securing and use of accurate G—2 in-- ‘:_f

formation. : R

The securing of accurate and tlmely G-2
information by intelligence personnel was

stressed in several of the reports. In all

echelons from the battalion intelligence sec--"
tion to the division (-2, the principles-of . .-
accuracy, timeliness; thoroughness, and. alert"
action must be learned and followed. “In one e !
instance, intelligence  agencies furnished a
division (-2 with an overlay ‘“showing. Ger-
man mortars and probable infantry pos1t10nsh
on the slopes of DJEBEL BERDA -and. a’

Tiay e VL

Ldelaymg position .across‘ the\ GABES-GAFS_A v

'-:swn commander stated _ 3
", The" opinion was that reslstance., ’

| "F;WO‘uld be light, and . no intimation was

5‘f,gan1zed defensive - position . ... As" it
- turned - ‘out,  the! Germans must have
““worked two months on their position. _
" Emplacements and dugouts were carved "
-~out- of the rock in.many places . . .
". The fact that there was no information
- of the great strength of this position
“had a:vital bearing on the plan of at-

tack .., . In marked contrast was the

B situation at SEDJENANE. There we -

¢ relieved the British —th Division, and.
“rwere furnished maps’giving all the de-
‘' "tajld. of  the ~German - positions on
... GREEN and BALD HILLS and at the
- head of the, SEDJENANE valley.  As

., ".a result an envelopm%1 ‘maneuver was

I carr1ed out avoiding all prepared: posi-
 “tions. Bach’ enemy position was evac-
" dated as'soon as the pressure of the
: envelopment was felt .0 o

“In the, recent campalg'n, a large Propomon :
of‘"the"' 'nfantry operatmns Were carrled out“,

d”ilﬂr;glven of the presence of a strongly or- \

15 Tramlng m all phases of mght opera- ,,
' ",;’tlons. ' e



at night. The standard of proﬁclency of our . , , b
troops was initially unsatlsfactory, but im-: . { ;‘are'v1ta1 4 the 'uccpss Of combat operatmns.'
proved as experience was gained. Two V1ta1 B
needs were served by the mprovement of our o
night operations: g
a. The essential element of surprlse When
needed. g :
b. The only means, -at txmes, of gettmg
troops into position without severe losses.
The essence of successful night:'operations
has been found to be simplicity of plan. The
subdivision of duties must be clearly under-
stood by all participants, and the individual - ,
responsibilities assumed and carried out with’ 1nfaritry operatlons assumed unexpected. de-
vigor and dispatch. Such planning must .. A7 grees., of.:r;*lmportance. ‘The -employment - of
provide for continuous, effective control by ) sinoke gfenades, ~artillery ' cooperation with
the leader or commander; and for alternate smoke shell, ‘mortar smoke"shell, and other
action in the event that unforeseen develop- apparatus, all proved highly effective. ~Smoke:
ments arise. : SRR : “wag used for. both’ offens1ve and defensive
16. Miscellaneous. - - 47 operations,”< for - marking and 1dent1fy1ng'
In addition to major subjects above sum-* p'051t10ns targets, aad obJectNes ' g
marized, the reports of -division and lower ‘ Effectlve support from mortars and ‘ar-

,,suined mereasmg 1mportan0e throughout the o
"campa1gn The development and effective use .
of" smpers should, be: g1ven spemal attentlon )

unit commenders brought out the followmg N t111ery' frequently’ depends on. the work: of

miscellaneous points: . ward: observers. -In some infantry regi-
a. Small unit training, especmlly Wlth re- . Liiments officérsihad learned the technique of -

gard to platoon and junior leaders, is of prime ¥ 7' adjusting’ mortar and artillery fire by for-

fmportance. The leadersh1p, tactics, 'and . ard observation methods :‘Thls prov1ded a

14




reserve :of - forv_vard. observ'r Wwho

and teachmgs of the Fleld Artﬂlery_ ‘School;:

PN

g
great Value n emergency ' nderstandmcr bet_\gveen the organic’ bat—

the relnforcmg

Weapons is ‘of- ﬁrst lmportancé,
and . defenswe operatlons.

guns, cannon. company Weapons,
artillery, and mortars S

9. Proﬁelency in small arms marksmansh1p,
and the ability to ‘hold fire until ‘targe
within range, were not fully achieved

inthe
campaign.

SECTION III——FIELD ARTILLERY‘ UNITS

17. General.
-The employment' of ﬁeld artlllery‘:_‘m h
Tunisian Oampa1gn proved to be 'atlsfactory-
and effective to a'high degree.. The principles

C ﬁemblhty of” orgamzatlon ‘ and
employment experienced t and? c‘apabl '
battahon commanders, and alivery:




el Ei S

o,

adequate ﬁre support on any target, «,regard-

less of its location and nature.; It also made_
possible the  full advantage ‘of massed: fire
when necessary, under the control of: the Divi-

sion Artillery Commander. The high degree

of success achieved depended largely.on able. . -
and experienced battalion commanders,- ex-
pert gunnery officers in. all - fire. d1rect10n
centers, - and complete and effectlve com-

munications.

b. When the organic d1V1s10n art111ery was . -
reinforced, the following methods of employ-:

ment were used with satlsfactory results

(1) As dictated by the s1tuat10n the or-
ganic medium - battalion, together W1th the
reinforcing battahons, were . held in. general
support. S
(2) When. the s1tuat10n requlred '.one,
OT more remforcmg battahons were’ ass1gnedv
the mission of reinforcing each-organic direct’
support battalion. . Experlence showed " that’

it was immaterial whether .the: relnforcmgf'

units were attached to organic direct support‘

battalions, or were assigned support missions .
without bemg attached. This was because of
the high degree of confidence, understanding; -

an ;:cooperatlon between the orgamc and re-"v
: 1nforcmg units: :
| H(3)” Oombmatlon of the two types of
employment of rernforcmg -artillery - above

“mentioned were used whenever the situation

. rendered it advisable. The. keynote of sue-
“cessful employment, with regard to both or-

‘ganic’ and’ reinforeitig urits, was ﬂex1b1hty, D
“and the fitting of the artlllery plan to the:

~the plan of infantry. operations.
19 Operatlonal technique. _ .
. Reconnmssance-—(}omplete ~and 4
thorotigh . réconnaissance: is * essential. Omne .-
serlous' dlfﬁculty that ~was - experienced was.

'cause by lack of tlme 'to ‘carry out adequate
reconnalssance after recelpt of plans .and

Warmng,'.orders proved ‘highly useful in this
‘Tespect, but ‘even the' continual use of frag-
: 'mentary:orders does not always provide suf-
" ficlent time for’ dayhght reconnaissance prior
to nlght movement and oceupation. of position.
.»'d“On at" least three- occas1ons,” a division
3 commander reported, ;i |
oL even this method falled o pro-“
v1de tune for dayhght reconna1ssance,'

?-‘1nd1v1dual situation, closely coordinated Wlth". ) “ s

" orders.\ ‘The use. of fragmentary orders and




. strange- terrltory to- “Support’ia: de .

- attack, In'two of these 1nstances;. th

- artillery found itself in posmon ;ahead

of the. mfantry when'the enemy: made

surprise ’ attacks . before ol -*troops

“were set. - In both ‘occasions howitzers

were lost by 'being . .overrun,, ‘hutall~of

- them were" subsequently:; recovered by
counterattacks of our 1nfa.ntry i

On the third occasion’the,division.: re

to make a night march’ and=* ‘attack
at dawn.. By the timethedivision’
could issue its order, it was. dark and
- reconnaissance was made’ by - moon=
light, and ‘an’effort was made to carry.

the survey 'a distance of a’pprox1mate1y’

10 miles under these iconditions; * The
division* attained _complete *

but adequate -artillery" supp‘brt could:

not be given until after daylight. - Thi
incident. occurred in:the attack";on‘ D
GEUTTAR . ..” . = -, ¥

At all tlmes, artlllery officers gomg forwardi

on reconnaissance must be sure of: the loca~
tion of the infantry lines and, outposts,,and

take measures - not to . go - madvertently be-:
tiwas Ta

e

yond our lines. »In one’ mstance“'
ported that .

e
éad of our own 1nfantry hnes

v ~Wel;e Qst" £
T hec_kmg ‘with' the in
try-as to Tocation’ of ‘the. front lines.
‘ rea“they“ ‘went"hinto" was far,f

.The h .ﬂex1hb1ty of ﬁre ‘was; ase
ing:; ,At one tlme"-' a forward ;




observer on the north flank conducted‘
fire for 'a battalion of 155- how1tzers:” :

located on the opposite flank. -
¢. Observed fire and forward observatwn——

The great majority of all fires dehvered by’
division and reinforeing artillery’ were con-""
ducted by some type of observation.'. In one .

division it was reported that “‘there was prac-

tically no unobserved fire: -except harass1ng‘7'
fires at night.””". The preponderance: of ‘ob-
served fire was largely due to the nature’ of |

the terrain, which afforded rldges, hllls, and

mountains for observation posts, and was also?

well suited for forward observation methods
Three spe01al situations have been_ encount .
ered, and 'probably will' be encountered in’
future operations, that make mastery of :all
observed fire methods essential to. the smaller
units, especially the battery and platoon’ -

(1) In assault landings, when the sup-'

port artillery often enters action by section,

platoon, or battery, and there is no fire dlrec- i e

tioni center in operation in initial stages.
Under these conditions the dehvery of sup-

porting fire depends entirely on “the ablhty g

of the platoon and battery commanders to
conduct effective observed fire, :

i

S (2) Ing retrograde movements, When |
commumcatlons are’ often lackmg or inade-
" quate, individual batteries may. ‘often have to
.;-eover. the’ W1thdrawa1 of "the ‘infantry and
,other artlllery ‘units. :
“ stances, . much- will depend - on:the observed
fires of individual batteries, without assist- -
‘ance’ from ‘the’ ﬁre ‘direction’ center.
71nstance it ‘has been ‘reported’ that ‘‘a single
_105mm how1tzer covered ‘the ' withdrawal - of
the ‘remainder of, its battery and neutralized .-
‘8 6-gun ‘Gertran’ Jbattery all by itself.”
(3) In a majority of ‘different combat

‘._;operatlons ‘the' “targets of opportumty ‘that .

‘appear should be taken under. fire by individ- j

‘ual batterles ‘conducting thelr own' observed
fire, either from established battery OP’s or by
forward observers. - ‘
. vision commander Ieported at the close of

In this connectlon a di-

the campalgn

CIn’ all of our battles, many favor-
co able targets.of opportunity were taken
..~ under-fire by -single batteries and neu-

tralized or destroyed by -proper appli-
cation of the principles of observed fire

center... The: tendency, however, ‘is to

Under these circum- -

In one.

... without assistance from a.fire direction

e ‘ut1l1ze the FDC and halson methods-

s

it e =
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.follows T

rablllty to adjust fire’}
‘mand would give. quicke:
a- eons1derable savmg
tion. T ,
Forward observatwn proved to be the most
effective means of . conductmg ﬁre in.most”
cases, In one: division- it is. reported ‘that:

“forward observatmn methods: ‘were used

almost entrrely . ....Each battahon had at’
least ten forward: observers,” Who often ad'
justed the fire of different battahons through
the division artlllery fire - direction!: ¢ enter
In another d1v131on one observer had con:
ducted fire from a smgle gun to. seven. bat:
tahons and its. commander. has. summarlzed
the experience of h1s div1s1on artﬂlerv ‘as

. Forward observers ‘are

"Each battery should have a:: forward ;

- observer in addition to a battery ob-
server closer to the gunms. ' Each hat-

talion should have at least one OP. .
Observers within a battalion " sector
must be coordinated, and this eoordina- .
tion should: include ‘observation :posts -

from infantry and supporting: units;
Horward observers are under the direc-

tion and control of liaison officers with

the front hne assault battahons.‘ !

w1th the: prmc1ples of gunnery ' One - faulty

,.ment 22/ This praétice- wastes ammunition and

he': batterv. Forward observer
must be: contmually ‘on, the ‘move in
~order: to- get observation’ for ‘effective’

I support” for the infantry..l. At least =
©two:OP’s 'in ‘each’ battalion should be,_
Usurveyedin “orderito’ provide means.
ombined” observation:: Any ﬁrej _
_cloge to the infantry should be adgusted
and“'controlled by observers: of ‘the di-
“Téctisupport battalion: involyed.: This.:
ery. . important. The - prlncrple of
flexibility ',‘fappears in‘’this /connection,
becéiuse' ny. OP should;be’ able ‘to. ad. .
‘fire' of “any battery in , the -
‘ “on targets of op-.

Forwar observers must’ bé hlghly proﬁ<31ent
in the’ teohmque of 'this “method of conduct-_ o
ing  fire,. and. ‘must be’ thoroughly familiar . .

" tendency reported in ‘one ‘division was that. ..
“‘the. observer. too’ Irequently calls for fire
< for eﬁect before he attains' a proper adjust-

prevents ‘the’ full effect of the ﬁre from reach- e
- ing the target‘ S ; o
, d Commumcatwns._—'l‘he exper1ence of all; .

S l ’Ls‘ﬁﬂ




and tactical principles of field artillery com- "
munication as prescribed in standard -train- .
The need for proficient s1gna1" |
personnel, including men with ability to main--

ing literature.

tain equipment and resort to improvisation
in difficult situations was emphasized by all
participating commanders. Artillery- signal

troops must also develop a high degree of -
ingenuity in establishing ‘and malntammg -

communications under all conditions. Wire
remains the primary means of artlllery com-
munication, with radio as a secondary or
emergency channel. The highest cooperation

and understanding between wire and®radio

personnel is essential to insure the combined

use of both means when "the situation de- .

mands. In some rapidly moving situations,
wire has been reported as the secondary chan-'

nel, though this should be regarded as an ex- .

ception to the general rule. Telephone and

radio discipline is vital, to prevent traffic -

blocking. In .all artﬂlery communications,
flexibility has been of cardinal -importance.
All units reinforcing the fire of another unit,

or in direct support, must provide communi-
cations with the unit so reinforced or sup- .

ported. - Lateral communications between bat-

26

m[og;—,,.;.-.;_. e

tahons is important, and 1atera1 commumca-
" tions between the division’ artillery of adja-
- cent ‘divisions is of even greatér importance.
Prearranged message codes, and a complete

-must be mastered by a11 units.

- given in these reports to transfers of all types,

. and to dehvery of unobserved concentratlons
.and the massing of fires.

and effective SOTI.are essential.
e. Unobserved fire—In future operatmns,

‘the terrain may not afford such excellent
' means of observation as have been experienced
- in the Tunisian Campaign.

In their reports,
division ' commanders have pointed out that

the principles and technique of prepared un--

observed fires must ‘not. be overlooked but
"Emphasis was

f. Fwe control and . direction.’
(1) The. standard prescribed technique

-of the light battalion in direct support of its
~ “combat-team infantry reglment proved sat-
_isfactory in'all cases..

(2) "When reinforcing - artillery was-

' avallable, additional battalions were employed
o to remforoe the fires of the direect support
B battahon
O umts was, dlrect support of the light battalion. .
- The. commander ‘of the direct support bat-
tahon could plan on the ﬁres of his reinfore-

The. mission of the reinforeing

o7

}.




“available and under the command . of the d1- :

ing battahons’ at ‘all times without" :
division artillery headquarters to get the ﬁre
The advantage of high spéed“in’ dehver)r 0
reinforcing fire was -obtained : through thls
system, It is reported very effectlve ‘in’ a11
cases where it has been used. e

(3) ‘Another method of. controlhng the

fires of reinforecing or general support’ units:
wes the placing of ‘them under the: control

of .the division artﬂlery gunnery ofﬁcer who -
assigned them missions on-call for- help from .
“This ‘method:

the direct support battalions.
has been found to be espeolally effective When

the amount of general support artlllery s

limited..
(4) Experlenoe has’ shown that r1g1d-

adherence to combat-team orgamzatlon in-a’
division action. often results in-complicating:

and reducing artillery support ‘In any.
method of controlling the fire of ‘organic and”
attached units, all battalions must always be"

v1s1on artillery - commander, who ’

g ,,e P :
thi “point:is brought out by one “of the d1v1_

‘s1on' commanders 1n hlS report on battle'.

"1

experlenee :

'The artﬂlery w1th th1s d1v1s1on~
killed more Germans when they made
these?counterattacks ' than it did in all
the preparatlon, fire ‘on-targets: of op-
portunity, ¢ ounter—battery, and in sup-
port:during attack.y In‘fact, ‘the BAR-
ENTHIN Reglment must ‘have 1earned;,:a‘»_
its lesson the hard way, because on the '/
“last posmon,
* '-fattack. e NI o
: (6) In’ some’ 1nstances, box. barrages;j.: |
were used - effectlvely to extricate hard; L
5 pres ed mfantry elements; from dlfﬁculty .
'(7 ). Rolhng barrages were  used onv-.;‘
‘some’occasions.’ , More" generally, to cover thé
ya'ssault of 1nfantry, concentrat1ons were fired o
», prearranged times’ deternnned after' con-
-sultation’ with ‘the mfantry These concen- J
trat1ons Were of sufﬁclent durat1on to. permlttv.‘.‘ :

t refused to counter- i




(8) The effectiveness of time fire with
HE shell cannot be exaggerated. Proper]y-

used, this type of fire has proved to be
annihilating.

(9) Experience has demonstrated that
long concentrations of slow fire are more ef-
fective against prepared positions than a mass
of fire for a short duration. This does not
apply to enemy in the open.

combination of percussion shell,- time

shell, and white phosphorus took the R

: ﬁght out of them, not only because it
was practically 1mposs1b1e to avoid the
effect, but also’ because the. continuous
poundmcr shattered their nerves, . .

(10) The importance of liaison func~ L

tions to artlllery operations was borne out
in the campaign. The experlence of one dlyl-

sion is briefly stated in the report of its

commander:

N L1a1son is one of the most effectwe g

forms of (artillery) control, and is es-

sential not only between art111ery and .
infantry but also between artillery and
artillery. Proper laison 1nsures cor-,‘

R0,

- The enemyj‘ ;
themselves substantiate this- eXperlence ac-
cording to one division commander’ S report

.« . Many prisoners testified that" the g

ect: bat. intelligence and‘ PIC
:’fh(e mechamsm through._,-whlch rnass
. most proﬁtably “em-

parag g
vé‘rcom_, by" closer coordmatmn “of ‘the in

)y pos1t1on has been the rule through
can a1gn”~ﬁ Dlsper i on vp to'a 200~
: 2 wider,has' proved




necessary for ‘full ffectlvenes

LR S

(3) nght harassmg"ﬁres* Te;




lay in obtalmng the’ necessary artﬂlery obse
vation will cause delay in taking an. obgectwe.

(11) Range estlmatmn and - terrain
appreciation with respect to. gunnery proved
to be espec1a11y 1mportant .The terrain-en-
countered in the Tunisian’ Oampalgn made L
range estimation part1ou1ar1y difficult, “‘In~
this country,”” .declared one- battalion’ ‘com-
mander, “8,000 yards - often -looks' like
4,000. . .. We had some large. initial errors"
n openmo fire because of this.-. ..

(12) There are no substltutes for
thorough standmg gun drill and service prac:
tice in preparing artlllery units for comb't
It is only through experience in actual €
duct of fire that officers can master: the apph-

,_stated by‘“the commander of one- of the ‘com—v
'bat commands,ﬂ“oftenswe aotlon by Amemcan

51tuat10ns that w111 be encountered 1n battle
(13) The use of :smoke shell espec1a11y
I‘ y

tanks, and when rmxed Wlth HE 1t v;;a ver
useful agamst personnel '







United States w1th regard to armore actlon

Units must not charge bhndly into actlon Wlth:,l;
the reckless audac1ty assomated - Wlth‘ the .

plan of aetlon..
force commander'

AN The"key terram fea ure: i

American sector during-the final. phase’
in Tun1s1a ‘was. cap’qured by ‘adherence:

‘vehicles'in Amerlcan units must be nnproved

Plans for . recovery ‘should" be based not on
11nes ‘and - zones between rear . elements but

‘on’the -type of recovery 'and maintenance
which forward . elements are capable of per-
formlng in-a given period ‘of time. Tnne, :
“and not dlstance, should be' the governing
factor Whlch determines’ the responsibility
- for" recovery ‘and” maintenance’ between the

combat unit -and the service unit in the rear.

| f';21 Armoredforcesmtheoﬂ"enswe. y
a Offenswe action is the keystone of all -

armored ‘force . operat1ons “Even in defen- - §i

‘sive s1tuat10ns, the prlmary role of armor

'*; is ‘that’ of ‘countérattack.

“*b. Mass actmn and concentratlon of deter--
‘mined effort are the two' essential elements

Cin successful offenswe action. The coordina-

. tion"of all. supporting and cooperatlng troop
‘. elements must be achieved' in' order to give
the armor. its full advantage, The hostlle
- front must. be sklhfully reconnoitered, probed
by reconnalssance in force when necessary,
- and the weak and strong points in the enemy’s

defenses accurately determined. The mass of .
5 armor, assisted by massed artillery fire, closely
iollowed by*cooperatlng 1nfantry to hold the

e e ey
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‘segment of the enemy line, and the: penetr
Leadng
ake 1initial.

/ tillery in support
should smoke areas adgacent to the’ obJectwe

gams must be hurled agamst the kmown weal

tion exploited to the fullest extent
elements must’ be prepared to:
losses in order that the fo]lowmg”mass ma;
push through- and achleve success :

c. Attack formatlon in depth is~of. v1ta :
_importance to offensive ‘armored action, The.
rear elements must be able to- push-through*,
the 1ead1ng units, in. order. to exp101t the lat-
ter’s gaing and carry the blow forward The o
attack should be launched ona narrow. front,.
‘which will give added strength to- the depth-’:
of formation, and deny the enemy. oppor—‘
tunity to bring more than part of his ‘weapons

to bear in defense. The habit of attackmg
all along the line must be avoided. ;'

d. The concentration of artﬂlery ﬁlre 1s'a
- Oné. battahon ‘of
tanks forming. the leading element of an- as-ﬁ

prerequisite to - success.’

sault should have, all three battahons of ar-
One - artillery . battalion

to nullify hostile flanking fire. The remain-

ing two battalions should deliver heavy con- .
-The armor can '
run in close to the supporting. artlllery fire ..
without probab111ty of mater1a1 damage. ’l‘he

centrations on the objective.

Earher 'expemence showed the ‘need of these

pr1n01p1es properly. apphed as stated by one
armored] d1V1s10n commander- =

We i_rhave‘been melmed to move-
600 fast to attack: at a given hour or
n.a: gwen day ‘without being ready; .
without :-the ‘knowledge: of: the plan. .
.,bemg understood ‘down to the lowest
‘elements; ‘without the availability of
a.mmumtmn and supplies necessary to-
sugtam the ‘effort; and without the
‘command concentrated so that all ele- -
‘ments’ can move " mto the1r attack
'mlssmns on time ... .. 2

i1t is' better to. delay an. attack/ untll
later in the.day or even until a later ‘i
‘date and have.the attack thorou%ﬂy i

‘_prepared and:understood, rather

‘ping 'the “attack: in" order 'to"provide
‘enough impetus.in troops and supphes
to.contnue'to success R

‘to be' faced with: the necess1ty of stop- .-




point in his report:

... Tank operations must  be ;.co'n-."

ducted on a perfected plan to be suc-
cessful. It 1is better to delay the

attack than to rush in to reach.a cer- '}~
tain objective by a certain time, with- =

out sufficient orders to subordinates or ...
reconnaissance. Emnough "~ '}
time should be granted to make certain’ - 1

sufficient

that every subordinate commander

knows and understands the plan, ‘the .
mission, adjacent troops, and the rally .= ¢

points. One of the most successful at-
this regiment was at HILL 609. It

cause all commanders concerned appre-
ciated the fact that ‘the German and

not time, was the enemy . .. = -
f. The assembly area for an armored at-
tack must provide concealment from hostile

ground observation. Where terrain makes - .-

this impossible, the delay in the assembly
area must be brief. - o

¢- The command post must be well for-
ward in attack. When ordered to.move, it
must displace quickly, and the decision to

42

In similar tone, the commander. of ‘an-‘ar--
1. mored regiment commented on the same . ..

tacks ever made by an organization of -

achieved its high degree of success be-’

"1 - displace must be made. sufficiently early to - f|
- prevent confusion during the movement., "All . §
“units ‘meust- be  informed - as to the probable i

* location if. a. displacement is contemplated.

An. axis is not sufficient for the command

- posts of elements that are engaged. . '
- 22, Armored forces in the defensive.

" a. Armoréd  forces are not designed or

organized for static defense. Their primary. -
purpose and tactical ‘principle is offensive
. action.” Armored units' defend by counter- o
‘attacking' at the right’ time and the right
" place to, disrupt and disorganize hostile at- -~

- tack. - : :

~b..General defensive principles applicable .
... toarmor as well as to other arms have been .
~+ thus summarized in an armored regimental - -

commander’s report of battle experience:

" ... Armored units must learn to ap- =
ply the principle of being strong at =

1‘ the right spot and of avoiding attempts

at holding everywhere at the same .

time. - It 1s better to give ground in
- order to attack and defeat the enemy
- In detail, than to disperse strength by
. trying-to watch every place that the
~enemy might, slip through. The ar-

- . mored .diyision has great possibilities -
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as a mob11e reserVe for rapld dispatch:

to a threatened spot to crush host11e

attack by strong counterattack

c. Apprec1at1on of terrain is of spemal' |

nnportance in defensive  action. . G roun d

which is valuable for offense may become ...

worthless for defense. = Commanders: should

not hesitate to abandon unsuitable ground o
when the mission changes from offense to de-.un :

fense. (i
d. The necesslty for clamty in mstructlons,,-‘

especially for defensive missions, was: thusi"“j_,z .
reported by an armored regimental ' com—:‘-

mander: :
A mission “you will prevent the

debauchment of the enemy through
such and such a place’ is inecomplete -

in that there is no limiting time factor!
If the defender knows that he is to
‘““hold at all costs,” his plan will be

different from that which contemplates
holding until reinforced, or until some{

other action is ordered .

ments.
a. In retrograde movements, armored forces,

should be employed on the flanks to eounter-:,- L
attack the hostile pursult In cooperatmn--

23. Armored forces in. retrograde move-'

’

- W1th the’ \tank destroyer elements part of the;
“armor ! should be:, established’ " in - carefully"
“chosen’ ‘ground in hull-down pos1t10n to check’

" zone when not ‘being actwely employed, espe-"
cially durlng lulls .or quiet. periods. . The

- prior to; darkness, and .be: taken well | baek
~.to refit; and rearm, Unneeessary holding of
. tanks for several days in the front line mate-

“ rially reduces their effective fighting strength

“terattack purposes they must be far enough |
‘back. to . permit’ freedom of ch01ce of action,”

‘ment must be as secret as possible. -
) ,otherw1se ‘will permit the -enemy to count our .

h terattack ineffective.

' “'artﬂlery in retrograde movements, - Its: armor

to cover the’ Wlthdrawal of foot elements. It - .
.. can. protect}tself reasonably Well avalnst m- ‘

the - advance of - enemy tanks with defensrve )
ﬁre ' ‘

b Tanks should never be kept n the battle :

armor, must w1thdra,w from combat at or '

through lack of maintenance.
%6 When .armored forces are held for coun-

even at the expense of loss of terrain, The.
tanks must be kept concealed, and their move-
To do .

strength and match it, thus makmg our- coun- _

d. Armored artﬂlery is. super1or to towed‘, |

permits. 1t to remain longer in forvvard areas o




filtration during daylight; ‘and it can in emer~"
gency provide protection against " hostile - -

armored attack.

924. Armored infantry units.

a. The primary mission of the armored in-
fantry is to assist, cooperate with, and fight
in coordination with the armored elements of
the division. When occasion requires, ar-
mored infantry fights as ordinary infantry,
and many of the lessons and experiences 'given

in Section II above, are applicable to the in- “

fantry of the armmed division. Such sub-
jects as fire and movement, scouting and pa-
trolling, observation, preparation for counter-
attack, consolidation of captured ground,
depth in offense and defense, apply to all
infantry, whether armored or not.

b. The outstandmg lesson’ with regard to |

armored infantry is the prime necessity of
following up the advantage or gains achieved

by the tanks. Reports have shown that ona .

number of occasions the supporting infantry

did not follow up and consolidate the ground

initially taken by the assaulting tanks.

Armored vehicles cannot hold ground in-
definitely after they have made their penetra-
tion or have gained a pos1t1on If the
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commander of one of the armored combat

commands in' his report indicate that this -

situation. prevailed in four major actions—
““at TEBOURBA in December, OUSSELTIA

- in February, KASSERINE in March, and at

MAKNASSY in April.”
- ¢. The tactical situation in each .case must
determine the exact manner of employment

© of armored -infantry. Whether it will pre-

cede the tanks and prepare the way for their

thrust whether it will follow in the wake of -

the armor and exploit and consolidate the

. gains, or whether a combination of both will
be used—all depend on the nature of the ob- -

Jective, ‘the terrain, and the 51tuat10n in

' general

“d. One functlon nnpoxtant in the actlon of
armored.infantry is the stalkmg and silencing

\ of antitank weapons, locating them and relay- .|}
‘ing their positions to the artillery, and in -

general, serving as a means of ehmlnatmg this
threat to.the advancing armor. . ““Experience

'alhas proven ” Wrote the commander of one Ef?'!
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- axmored mfantry dc not follow qmckly and" Ll
~ oceupy the ground ‘gained by the armor, the . ||
~tanks will eventually be forced to withdraw, -

and the potentially successful operation be- |

- comes ‘unsuccessful. The comments of the




of the combat commands, “at least in. the
Tunisian Campaign, that the antitank’ gun s,
to be avoided (by advancing tanks) as much

as possible, and attacked only as a last. ré-\_
The skillful use of determined in-: .-

sort.”’
fantry, supported by artillery, to locate, and
attack these guns will make for success of the
armored elements. , © v

25. Armored field artlllery umts. .

a. Armored  field artﬂlery generally-
capable of being employed in a manner. simi-
lar to that of ordmary artillery, and" ‘the

lessons and expenence relating to° d1v1s1on
field artillery in seetion IIT also apply to thé '

artillery of an armored division. In add1t1on,
armored field artillery possesses the character-

istics of mobility ‘and maneuverabﬂ1ty ns

b In defenswe‘srtuatlons, armored artﬂlerv '
o has been found to. possess certaln advantages 4

armor 11:“' an: remam longer in’ forward areas -
and cove the WlthdI‘PW&l of Other troops, and.”
can’ be'used to protect mthdrawmg forces .
_agamst hostﬂe ‘armor-in+emergency. It also -
has advantage of quick’and effective dlsplace- :
: ment "and"‘ thus can be rapidly shifted from

' tor”when the need : arises. The
h1gh sﬂhouette and- the’ time required to dig -

somewhat higher degree than in the-case’of
ordinary towed artillery. It must be aggres:. '
sively used at all times in offense, and because: . -
of its armored, self_—propelled carrrages, it can’ w
~The loca- ..
tion and disposition. of enemy installations
govern how far forward armored. artillery
should be placed. - It should be out of:range.:
of heavy machine gun fire and-light mortar. ~ -
fire, and it should seek pos1t10n deﬁladed from

be placed well forward in support. -

/in properly render the self—propelled armored
_.artlllery incapable of ‘ready ‘and rapld con-
_'-cealment and camouﬂage, espemally in defen-
sive operatlons. g - :

R ’I‘he followmg mlscellaneous pomts in
tactles and trammg, taken  from ‘the reports . .

. ‘ers,” are’ mcluded in addltlon to' the materrall g
contamed i Sectlon III above. e,

of armored field artillery battahon command- o




located near the battery posmons and con-

sist of the half-tracks of the S-3, Assistant
S-3, Commanding.Officer or Executwe, and. .

Communications Officer only. The remainder
of the headquarters battery should be estab-
lished well to the rear, from two- to fou1
miles from the battery positions.

(2) Batteries should be habitually em-

ployed as a battahon, and not as separate

batteries.

naissance should be made by battery personnel
for: o
(a) Alternate gun pos1t10ns o

(b) Avenues of displacement, for-_‘

ward and rear:
(¢) Antitank posmons’ ’

(d) Rallying or assembly areas for BT
personnel or equipment in’ -
the event that sections must -

in'dividually-; Co

‘either in an attack or in a‘ -

be employed

- defensive action. _
(4) Security observation posts should

be established near each battery posmon’ J
These should be selected so that they can’ be

used for the conduct of fire if necessary
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- (3) More thorough and constant recon- .. .

- for. ‘all avenues of approach to the position

S immediately after it is occupied.

- (6) Dispersion within the battery posi- -

o tion cannot be too much stressed. The batterv

% g : front should approach 250 yards.

(7) Armored artillery - is  essentially

Sl support artlllery It should be employed for

“direct fire ‘only in case 1ts own positions are
Eh attacked

u‘_f‘;ﬁshould be trained in ‘the duties of all other
. members, from the chief of section to the

'ammu_mtlon ‘handler.
erew, must be able to drive.

for olose-m defense.

\ "agamst the field artillery batteries in order
- 'that’ -gun ‘crews can obtain experience in ob-
._;:,servmg the movement and approach of tanks,
' and in direct laying on them B

26 Armored reconnaissance units.
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v .(8) Each member of the gun crewy

"(9) More attention must be given fo.
the placmg and employment of all weapons

- (10) In training, tanks should be used

e Although the material included in this -
:v_sectlon is treated in the section covering arm- -

All members of the | i




ored umts, a maJorlty of ‘its’ lessons:and’ ex-
perience apply" to the reconnaissance *troops
of all large units, and to reconnalssance or-
gamzatlons in general The experlence ‘in-
cluded in the following paragraphs is:taken’:
from the report of the armored reconnals-
sance battalion of the division whleh partlcl-
pated in the campaign. B

b. The action of reconnaissance unlts musti“
be bold, vigorous, aggresswe, and contlnuous
Reconnaissance troops must be, prepared to.
.accept losses:in order to ‘obtain- mformatlon.
Boldness must not. be construed as. reekless-
ness; judgment must be apphed to. each slt—
uatlon, always Wlth the accomphshment of the
mission foremost.": T

¢. The basic prmclples of action by’ reco
naissance troops have been proven sound ' by
combat experience. Failure to apply them
properly has been the chief cause’ of: u.nsuc-l
cessful operations. The following causes have -
been given in most cases as those. respons1b1e:
for unsuccessful executlon of reconnalssanee.':
missions: " '

_ (1) The i issuance of orders that are, no‘rk
unmlstalgably clear‘and concise.’ 'I‘hls 1s ap

[l

'..overcome, and the mlssmn accomphshed even
if losses occur.’., :

dinate umts of;"the reconnalssanee battahon:
(2) Mlsmterpretatlon ‘of orders. o
'(8) +The ‘presence of terrain obstacles.

{unknown at the time the mission was assigned. "/
‘ Resourcefulnesa of the reconnaissance leader -

‘can often’ overcome this difficulty. . When this:

w8 not ‘possible, the fact must be 1mmed1ately
,,,reported to hlgher authorlty in order that'

.,“

d‘ Experlence of ‘the reportmg reconnals;

'vsance ,b_attahon has shown that map reading'is
one of,the most: vrtal traini
:-ofﬁeersfland men. :As basic. and -elementary ‘as

ng needs of both~

he“‘-"ubJect 8, however it is reported ‘that

gross rrors have been made in locations—in "
one case 1nd1v1dua1s on a reconnalssance rnls- |




sion located themselves as much as 4 miles"

from their actual position. Similar experi-

ence has been reported with respect to thé use., |
of the compass. , Patrol elements have failed " -
to reach objectives because of their inability ..
to take and follow proper bearings, and have

become lost at night as a result,

¢. The following miscellaneous points have"‘_ 'L
been emphasized in the reconnaissance bat- o

talion commander’s report:

(1) In reconnaissance 'op'erétions of i
any appreciable size, a reserve must be held ER
out. RN

(2) In night reconnaissance,-the use L
of vehicles in forward areas must be avoided,
A vehicular crew is both deaf and bhnd“;_-gv,,,.,‘
against hostile dismounted patrols, Whlch canh‘i’“ T

easily dispose of vehicles.

(3) Radio secur1ty in reconnalssance o

patrol operations must be improved,

(4) Information' from. reconnaissance.

units must be disseminated to lower units

without delay. It is of utmost importance "
that intelligence data reach the front line~ -
units so that it can be acted on at once. '
(5) Reconnaissance reports must be RN
frequent, accurate, and ice-clear,’ Hourly re-

A}

: ports should be rendered even if there is noth-
ing new to report. - Negative information is’

often .as valuable as positive. Reporting
agencies must not include interpretation ‘of
what they have seen. The simple formula
of what, where, and when, without embellish-
ment must be the rule.

(6) An armored reconnaissance bat-
talion commander recommends that a form
of ‘SOP be incorporated into the training of
all officers and platoon NCO’s, something like

~the general orders for interior guard, and

that all concerned know this SOP thoroughly.
To 1Hustrate this point he gives the following
example- B coe
.. . A'platoon halts, The commander
immediately applies this SOP, such as
the following:
. (@) Know where I am on ground
: and map. -
. (B) Prov1de for full security.
"~ (¢) Dig in if we are fo remain for
any length of time. ,
(d) My men know the mlss1on and
the situation.
(e) My plans in case of attack are
as follows,
(f) Ete., ete.




SECTION V—-—TANK DESTROYER UNITS‘_

27. Experience in the Tunisian Campalgn‘ .
reveals that some of the fundamental prinei- 3
ples prescribed in training literature have ' |
been mlsmterpreted The main lesson from'
the campaign resulted from misconception of -
the idea of ‘“‘offensive action.’ Destroyers'{ |
must not be used to “hunt tanks.”” Neither

can they be used as tanks in a fire fight W1 A
tanks without disastrous losses..

28. The campaign has demonstrated that the ;
maneuver of tank destroyers largely depends :
on the existence of concealed routes-of ap-
proach, and on the degree of enemy observa: -
tion from both observation posts and direct -
firing antitank guns. The concept of “seek,
strike, and destroy’’ must be modified to meet:*"
existing conditions and the capabilities and .
limitations of the destroyers as applied .
to the situation and mission. This idea of

aggressive action must also be applied to

units and not to single vehicles or small .
groups of vehicles. As stated by the com-
mander of the destroyer group which partic- -
ipated in the campaign, “an individual .
destroyer has not the means to accomplish .
vigorous reconnaissance to locate  hostile
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tanks . L1kew1se experlence has shown that -
" tank destroyers, unless in coordination with
1 . other arms, can seldom strike at vital objec-
- tives, The ‘best method of employment in
the campaign - was found to be that of estab-
- lishing a - base. of fire and giving close direct
- support to other antitank elements from hull-.
- down pos1t10ns. Destroyers must not chase |
" tanks.’ " They-. should réconnoiter for the.
:,approach of ‘enemy- tank formations - and ‘be
~ prepaTed to-meet ther: with defensive fire -
from selected hull-down positions. ‘Every ef- "~
- fort -must be made to establish tank traps into
*whieh the; hostlle tanks may be drawn and o

destroyed
.29, Attaehed tank destroyers should not be

o employéed in the role of static antitank guns.
...+ Oceupying- hull-down positions for defensive

fire' doés mnot-imply restriction of movement

" to avoid artillery fire, to occupy alternate,
‘supplementary, or cover . positions, or on

change of locatlon when advantage may be

B gained. .

=30, Destroyers must be used in- numbers

A;The_ tendency. of some commanders of larger
~-units to which' TD 'battalions:have been at-
tached in attaching companies, platoons, or




even sections to small task forces should be *
discouraged. The battalion is the most ef-"

fective unit in action, Piecemeal employment

is to be avoided the same as in armored forces. .

31, Campaign e'xperience has shown that
tank destroyer units in addition to their pri-
mary role, can be proﬁtably employed on
special missions when it is known that there
is no threat from enemy armor. These oper—
ations included such missions as reconnais-

sance in force, advance guard for special com-~
bat forces, artillery support, and mine and:
~ All these missions were

booby trap removal.
performed successfully, and indicate the ver-
satile possibilities of the organizations ' in
addition to their primary mission.

were undertaken only at times when there was

known to be no impending threat from hos-

tile armor.

32, Fighting in Tunisia has clearly indicated
the necessity of sound training in mine war-
fare and booby trap clearing for tank.de-
stroyer units.
in areas that have been mined and booby
trapped, and must frequently carry out oper-
ations without assistance from engineers. In
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It must
be emphasized that these special operations

Destroyers must often operate -

. T >‘[ .

establishing tank trapq destroyer “units must
be capable of using mines offensively.
33, Effective camouflage, concealment, and

“the use of cover are vital to successful de-

stroyer operations. Combinations of such
measures as coloring vehicles with soil, mud,
paint and other media; nets and other artifi-

" cial methods; and the use of brush, debris, - |
- and foliage have all been successfully used
in the recent campaign. The use of draws, .

swales, hillocks, natural folds, haystacks, and
even buildings for concealment and cover has
been found highly effective in the terrain
encountered.

34. The reportmg coramanders have stressed

. reconnaissance as a never-ending function of

tank destroyer units.

~ battalions  of divisions and corps.

Reconnaissance for

ready, fire, alternate, supplementary, and

" ‘rally positions must be made before an action.

Alternate. plans of action also require recon-
naissance before such plans can be completed.
Commanders, at least down to platoon leaders,

'should reconnoiter the ground. into which

they are to operate. Tank destroyer units

- should not be given missions properly be-

longing to the reconnaissance troops or

59
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reconnaissance fqnctlons should be 11m1ted to
their own operations, it

SectioN VI.~MINE WARFARE AND
BOOBY TRAPS

35. Experience in the Tunisian Oampaiéﬁ
showed that mine warfare has assumed far .
greater tactical importance than had been .

previously realized or anticipated. As de-
veloped in the present war, the land mine and
the varicus types of booby traps have proved

to be a most formidable and powerful weapon

and serious obstacle in the advance and oper-
ations of all arms. Mueh has been learned
from the recent campaign, and this experience
should be utilized to every advantage in future
operations, especially in those conducted by

troops who have not yet entered action. "'
36. The most outstanding lesson . derived:
from the campaign has been the realization

and understandi_ng that detecting, disarming,

and clearing mines and booby traps is no -

longer a special or exclusive function'of the
engineers. Although these operations . are
primary functions of engineer troops ' and
have expanded with the current developments

in the war, it has been learned by experience. |

care of ‘the mine problem in their own areas,

since "it" often bécomes impossible for engl-‘

neer troops to cover every area where mines

have been laid. : L :

+ 37, Exposure to mines and booby trapsinthe

numbers encountered in the recent campaign
necessitates  the distribution of mine de-
tectors to all arms.. The general experience
of the infantry divisions has led to their
recommendation for the allotment of one to
_two detectors"'per company, battery, or troop.
Each unit of thissize must have from its own

_.-,,-~personnel a squad or section fully. capable of

using the detector and clearing mines. De-

' tecting and clearing, as well as minelaying,

'i§ of special importance to the reconnalssance

g umts of divisions and corps. | :
88, In forward areas where exposure to. -
. \mmes may ‘be expected,, all vehicles of lesser

elght than the staridard 214-ton truck should

be sandbagged. Experience has shown that
sandbags, while they do not prevent damage .
to Vehlcles, ‘have: often saved the lives of

personnel

" mine- warfare. SIn many. mstanoés mfantry,‘
; artlllery, and other orgamzatlons ‘must take




of a command. It is the duty of all head-
quarters to see that information of this na-
ture reaches all echelons without delay., As
stated by one division commander, '

. A great many casualties suffered

by this Division through loss of per- |

sonnel and matériel by mines could

have been avoided had this information -

been furnished everyone concerned .

40. Common German practice is to mine the
shoulders of roads, and seemingly unused
roads, tracks, or trails. Mines are also sown

freely throughout country suitable for me-

chanized approach. Rough terrain not tra-
versed by paths or trails has generally been

found relatively free from mines. Road
craters, blown culverts and the approaches to
by-passes around blown bridges are generally

heavily mined. The enemy has also created

effective delaying barriers by mining soft and . %
sandy fords and by strewing them with metal =

fragments to render detectors . ineffective. =
The sporadic mining of long stretches of road - §

has been found to be another German method
of delaying advance.
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39, The dissemination of information con-. :
cerning mines, minefields, and booby-trapped ' -
areas is of utmost importance to the safety - '

11, The instruetion and training principles

- ‘developed to combat mine warfare have
.: ~ proved highly effective and sound. The mine
= clearing drill developed in the Libyan Cam-
i+ " paign and further developed to meet the re-
.quirements of all types of terrain has proved

entirely satisfactory. Mastery of the mine

- clearing drill, understanding of all types and

combinations of mines, and confidence on the
part of personnel will serve to neutralize
the casualty effect of mine warfare. Nothing
effective as yet has been fully developed to
remove the delaying effect. The majority of

casualties from clearing operations have been:
the result of violatiors of clearing drill teach-
‘ings, such as unnecessary movement in sus-

picious areas, congregating in groups during

removal operations, improper detector swing-

ing, and lack of proper or orderly procedure
in clearing projects.
42, The commander of the armored division

participating in the campaign has franklv

stated that

. The antltank 1mine is one of the
greatest menaces to the operations of
the ' armored division. The antitank

~ mine has no present antidote except the

63,
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‘trous than those of the enemy.” Troops of

’l‘he seleotlong of a s1te for a mmeﬁeld is of
vital mlportance because once laid, the field :
fixes the - location of . supporting ‘weapons.
Ground reconnaissance by capable representa-
tivesof each arm is essential.: Once the field
is 1a1d it ‘will determine to a large degree the
future movements of all units in the area.

-~ ¢.- Minefields require constant attendance of -
'guards to pass traffic through -gaps and to
keep’ livestock from eritering .and detonating
the mines,. The field must also be adequately
protected agamst hostile .clearing or rushing
w1th armored vehicles. “Infantry protection
i§ necessary to prevent: breaching by hostile
clearing parties. In daylight the field can be
kkept, hnder observation and. under machine
gun: and’ artillery fite. At night listening
posts;should be established to detect the ap-
"proach of’ clearing partles. Sentinels in lis-
’cemng posts shourd be equlpped with ﬂares.

slow process of picking up”the'v"”’rrfi}ne"'
by the use of detectors, or ‘charging
through the mmeﬁelds at great 1oss of
tanks. el

i

43. Mine warfare in its offensive phase has '
been as important as defensive . measures.'
The minefield has become a powerfuyl sec-
ondary weapon, and its use must be thor- -
oughly understood. The following points
have been emphasized in the reports of com-._
bat experience: *

a. Standardization of minefield markmgs,_
routes, and reports is absolutely essential. .
Tt has been reported that at times our own
minefields have proved to be ‘‘more disas- -

all arms must be able to recognize standard
markings, and must maintain strict compll-‘
ance with minefield reports, sketches, routes
ete. A standard method should be prescrlbe
and taught before troops arrive in the battle\
zone.

b. The techmque of 1ay1ng mmeﬁelds needs
improvement, especially in night operations.:
Coordination must be obtained between the -
organization selecting the sites and those re-
spons1b1e for guardmg and protectmg them

'eus condltlons. The experlence of different

il
S
[
"
e
B
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umts* and arms varled cons1derab1y In one




pating units,
45. For positions, bivouacs, and assembly
areas, the following measures - have. been

proven effective against all types of air at-i L

tack:

a. The use of every avaﬂable‘means of con- -

cealment and natural cover.

b. Effective camouflage measures, mcludmg ,
the use of all natural and artlﬁmal means. -
In artillery units, the air observation aircrafi -
has proved invaluable for checking camou-. .

flage and discovering defects.
c. Enforcement of the most rigld camou-
flage discipline.

m1tt1ng violations, since the safety of the com-
mand is at stake ‘

d. Proper dispersion of Vehlcles, Weapons,
and installations.

e. Proper digging in of personnel and ma- -
tériel whenever a position or area is to be . .

Properly - -

occupied for any length of time.
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division, 95% of all air attacks were :sus-"
tained by the artillery, Certain lessons have -
been learned and certain principles of defense -
have received general concurrence by partici-

It is not enough that a man |
observe proper discipline himself. He must.
also take action to prevent others from com-

;J.dug slit: trenches have glven adequate protec-
“tion agamst the worst bombing. In artillery
_ positions, the slit trenches.should be con-
" tiguous to the gun pits.

' f. Placing of all organic weapons suitable
for antiaircraft. firing, and the attached anti-
aircraft weapons and personnel, iri suitable
position to defend the area. -The training of
men to fire on hostile aireraft’ only when:

(1) The aircraft attack
" (2) The attackmg alrcraft are within
N range

' merely 1nv1tes attack, and gives away the posi-
tgon oriarea and its extent ‘This is especially
“true of ‘hostile Teconnaissance planes, which,
When fired on, can ascertain the location and

- turn with bombing formations.
g Manmng of antiaircraft weapons at all
) tlmes and posting of qualified air sentries in
carefully selected positions.
h.. If the situation does not requlrc other-

- wise, artillery should remain silent when hos-
tile’ alrcraft are overhead. .

1, Positive identification of aircraft is es-
sential before fire is opened. . The best identi-

el R

. F1re .on . alrct'aft Whlch have not attacked '

~extent of the position and area and later re-

D




ﬁcatlon under such c1rcumstances is attac , -by
the aireraft. In the campalgn, _1dent1ﬁcat10n
was unsatisfactory, and in many instances
friendly planes were fired on and hostile air-

craft were allowed to pass W1th1n range un-_"

molested,

46. Road movements, convoy, and marches -

have been subject to all types of air attack.
The following defensive measures have been
found effective for protection and for mlm-'
mizing losses:

a. Dlspersmn in column is the most v1ta]
single prlnclple The maintenance of proper-
distance between vehicles is essential.

of distance regulations invites disaster,

b. An air lookout must be posted on each

vehicle. Each air guard must be in: posmonf

to observe in a 360° direction. - If this is not

possible on some vehicles, a front and rear

lookout should be posted. Lookouts should be: .
relieved at frequent intervals, to prevent men "

from becoming madvertently lax.

. ¢. When a column is attacked, normally 1t
should halt, spread to both s1des of the road,”
and all mounted weapons should remam

A dis-
tance of 150-250 yards, depending on the -
terrain should be the minimum. Violation

" d."A’ column moving through country sub-‘ :
;Ject to alr ‘attack .should have all radios on
.the command channel with" operators listen- -
ing. L AL ‘warning can be thus spread from one - .-
“end of the column to the other from ‘any pomt
Whlch may be. attacled. o R
“"¢:"When' in-march column ‘ and -air attack L
is likely, the fire extingulshers should be loose
‘from their brackets, and ready to be taken
by the assistant driver or. occupant of the
‘cab - if- the vehicle is evacuated.  One man
should“;b ;’deﬁmtely responsible . for this func-
Often an ‘attack-is over very quickly,
and if ‘the extinguisher is taken when the -
:vehlcle is -evacuated, measures can be taken. |
.at once to‘put out a fire: - Otherwise the ex-
'tlngulsher may - becomeenveloped in flames,
“and-the chance of saving. the vehicle is lost.
i Spare gasohne ‘cans should .not be car-
ried " in - vehicles - dispersed.-’ throughout .the -
fcolumn durlng daylight marches, unless the .
-existing sltuatlon ‘makes such procedure im--.
. peratwe. Many vehicles have been lost o




cendiary bullets from strafing planes.  If .
the spare cans are carried in one truck at the
end of the column, this one vehicle may be
lost, but there is far better chance of others‘ -
not taking fire.

47. The .50 caliber machine gun has proved
to be the most effective antiaircraft weapon
in most situations. It should be properly
dispersed throughout march columns and- -
carefully placed in troop positions and oceu-
pied areas. Attached antiaircraft units have:
been best employed by breaking them up into. .
platoons and assigning them to organizations,
especially to the artillery, which is most sub-.
ject to air attack.

48. Air attack has been generally 1neffect1ve"»'
against armored vehicles. It has been re- .
ported that even dive bombing has failed-to
cause much damage to medium tanks, Tanks:’
when attacked in this manner should con-
tinue to move, zig-zag fashion.. Deployed .
tanks can furnish their own air protection
in the armored division. Proper antiaircraft
weapons must be provided for headquarters
and service personnel, ‘

O
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Maj. Gen. Omar N. Bradley's Notes on 1st Ar-
mored Division Operations
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Rccap of pertinent issues from interviews with personnel of the 1st
Armored Division, ‘larch 1, 12.5. '

1. The need for a new telescopic, focusable sight is pressing,
This new sight must provile 4-6 teleccopic power, a larger
reticule and some forni-of illumination,

2. Air-ground support has not yei approsched the satisfactory
stage., Air support must be made more available to ground
combat units to cnable them to arploil air-missioan targets
of opportunity.

3, Some pyrotechnic form of signal identification is necessary
to prevent friendly aircraft from destroyinz our own tanks,
Present markings must be retained to permit such restricted
ground identification as now existis,

4. Gasoline-poviered tanls are regarded by their crews as fire-
traps. The men greatly prefer the less inflammeble Diesel
~orered tank,

5. Tank officers point fo *he need for a range quadrant which
would permit them to fire HE from their heavy guns at wide
ranges.,

6. The freguency of penetration by enemy shell-fire on the tur-
ret of the M-4 tank indicates that the rccess of indentatiion
formed thereon for the fitting of erpliances has dangerously
weakened the vehicles defensive armor~in a critical area, '

&

oa

7. Our current system of aircratft identification is variously
regarded as useless and wortnless, Armored units fire on air-
eraft only when atiacked for fear of exposing themselves to
reprisal dive-bomber attacl,




Mzj. Gen, Orlando WARD, Commanding “eneral, 1st hrmored Division. Digest
of‘rﬂnerks from confeorence of iarch 1, 197 3:

"It is criminal of our High Command O order attacks at daylight
without considering how the early mahni"” sunlizht nay affect our gunnery.
Tre probi-m of sun in our eyes must ceriainly be evaluated since it nges
an unalterable advantage of the enemy,

"Mhe Cernans have shown us that airplanes arc a part of the battle
and they have proved to us thet aircraft must be 25 integrated as our tanks,
Taey freguently use thom, not only for cupport in ground operations, but
even to divert our attention during actual enemr tani maneuvers. We must be
asle to call for alr support missions on nccessiiy and obtain them promptly
and precisely.

"In this country, tanks move slowly. If we attempt to move with
great speed we reveal our position, The Germans frequently move into pos-
ition so slowly that it becomes necessary to lince their vehicles up on some
terrain feature to distinguish positively. that-the¥. are-aéhpaily moving at

&;L.

"Here, like cver;where else, the lower cchelons of command must
be given time to prepare and rehearse their part in an operation, Higher
hcadguarters frequently disregards this need, precluding the careful prepara-
tion necded by the combat elements themselveu n

HMarch l, 19/+30

Lt. Col, L. V. Hightower--Executive Officer, 1lst Armored Reg., First Armorcd
Division., (Comaanding Officer, 3rd Bn., lst A. R. during battles of Faid
Pass and Sidi ‘Bousid).

"In tcak fighting nothinsg is more important than expert reconnai-
ssance of your routes of advince and withdraval, Scveral times both we and
the Germans have moved up o what we thought was a good clear route ofily to
find a dry wash nine or ten feet high blocking our way, causing us toevrith-
dravi. In this country, too, vielve leorned to movc slowly so as not to re-

veal our position, You can't boil up to battlc at high spced without, broad-
casting your comineg in a big cloud of dust.

"German anti-tank gunnery has made our rcconnaissance a particularly
tough job, Theyr drag their big 83mm guns up bchind their tanks and drop them
in position. Usually the crew digs the gun in a hole twelve by twelve by six
foet deep, practically covering up the shicld and erposing only the barrel of
the gun. delve found thesce guns particularly hard to locate and thoy can
brealt up your entire chow if you don't pick them up in time. Apparcntly they
uge mats fo hide the muzzle blast, Oncc we hunted a gun within a thousand
yurds for three days and +hen only found it by spotting the pbrSonnclfqpproac?

e 1

irg the gun position,



Generclly they try to suck you into/un anti-tank gun trap. 3Their
light tanlks will bait you in by playirg cround just outside ef fectlver“angc.
When you start afier them, they turn tail and drav you in within range Qf
their 88's, First they open up on you with their guns in depth, Then mhen
you try to flank them you find yourself under firc of carefully concealed
guns 2t a shorter range. We'lve just got to learn to pick those guns: up bo-.g
forc closing in on them, )

"Air photo missions would ccritainly heln us in.this reconnalspance
but we can't seem to get pictures that zre leus than a’ mOﬂthfold

Te're still nOU,?ettlna anyuhfre ‘on bombor air’ sup‘
call for them ve vais and seldom doos ¢ %ythlﬁg happeén ¥
get their air support within a'few mlnatcs ter thoy
exposed our position to an encmy tank unis’
borbers had plastcred us and were on théir

D

will confusc the Mcsserchmltt 1109 vithﬁﬁhé“Spiﬁfir
give a man hell for sounding thé air ra
passed over,- . Not: Antil taey péeledtoff fon
they were Messerchmlttu,*'

speecd of those shlpé B
pilots seem- to dcsnlse tho stufl.

iEyery txme:thpy thbgground
hel7Lva big: hole.. I"have yut*uo uej one. man got ‘hd
trench Ono of} = ] '

by prompt - treatmoth
shock.. Mosi.of- the”ﬁ ph
Couplc of wocks. ago‘""“*“
wounded on the hchd
back in action,



) Mic must have a better sight for our guns - somcthing with a four
to six telescopic pover ond somcthing focusable, The sight should have a
larger reticule and it must be illuninated for night fighting, This is ex-
tremely important; it should be changed immediately, =

"Mhere is likovrisc an indentation on the turrct of our M4 tanks
where the armor has been cut down to make room for fittings, t'" not a
coincidence tdat most of the penotv“tlons have occurred ct thls polnt

"The support artillery glven us 1s only as good es thewr obscrvcr.."“
Somctimes junior officors who lack proficiency arc essigned as obsorvch;and
~the result is anything tut sotisfactory. Commanders must get 1n the hallt
of assigning bhOlT best men as artlllcrv obSorvors..

"Our 3I7's 1"J_ll knock out tanks 1f tno crevs ﬁlll}

blanl- rdnge. Gcrmaﬁ camoufl“ge is cxcollcn+-
hide & gun as well as they do, wc can®t usc anytnlnuf t lOOO
except a 105 with an HE shell. The rlflo grcnqde'
quartors wnd u1ll knock out anvthln undcr a-Hark

11no, ro tgco Off, A
always shoot low--cvcn tﬁe’“’cnochots ulll hlt hﬁh"
beon high, -

"o also need a good. system for 1dont1fjina friendly:
wheny my ‘radio was knocked out I heard my own tanks turnlﬁg'
and I really sSweated out that approuch AL Qusk it

hlcq vehicles are friendly and: welre alwajs afrald

izht ‘on top of us. uevcral tlmes I've seen Amerlcan planes Shoqf»J

come over, uhO Cerman tanks send up a linc of rocket
show their poululons. Vle nced some 51m11ar>51gnal sy tem
fusc dlth “the Gcrmans. _ ) o

up to their tank- pqu ntil a 25° pounder battcry'
tail of thé ‘column and: blev them off the road

1Youtve probubly heard a 1ot about the halL” s

th isn't actually’ a bad vehlcle, welre trying to usezher or
and she's getting a very bad namc over herc," :

March 1, 1743,




st Lt. H, F, HILLEMEYER, Company Commander, Company i, 1lst Arwored’Reg.,
)5t Armorcd Division. (Platoon lcader, Company H during batiles Faid Pass,
Rebeu, $idi Bousid). :

\

"Sir, if we'rc going to geot anywhere vic must put greater cmph2eis
on good reconnaissance. I knov of one instence wherc e went into bdttlc ‘
not knowing whet was there, We saw the encmy tenlts go into Faid Pass and
that night we had a dry run bvack in our conccntration area, Next day when.
the attack came off we fourd the thing was a blind--the pass was covered
with deadls anti~tanl: stuff, It plastcred our onc company that went 1n.

"The Gormans always seem to know what’s there before they attaék‘z
They usc the type of air-photo reconnaissance that we want badly but _Just
can't sec: to jet. For scverzl days before an attack we can seét our Watc
by thc JU~88 tiat COmcs over cach morning and ev0n1ng taklng plcture. £

"It!s not for me to say,
ground support. We can®t get the
hell for it. By the tlme our quuest for

mission,
~them crowded togotﬁer.; Wo cal}od ‘for; & bombcr
for it ‘to stimble uhrough cnandcls.l Tho pianose
Stukas—-none of ours. -

deoply and we necd real artvllcry support
them out

51ght You can't makc thn any too urgcnt, s1r.f

men,
in &

You ve got +to take:thém: 1nt0'your confldence and
They'1l always respond with better ‘fighting.



"You'lve probably heard this,too, before, sir--but the smaller units
arc simply not given cnough timc to propare their individual pl:tn of attack
or mancuver, Higher headquarters should 1ealize thet we noed soms time to S
cot the shov runviing, ) : ! ]

- ,
"It rould really be viorth vour time over in the states to shoct ati™
your men ot night with “racer builets, . The Germans usc all tracers’ and somc-
times they raisc hell writh tho trecops., Tracers throw a helluva scare into -
vou anyhow; cveryonc locks as though itils headced oLralgh for you.- The Gc
mans arc crackoce~jocks at night Tishting (nd 1f e lre 501ng to do. anyuo pit
nced morce troiniag in -it,

"In 2 scrap wic throw our HE stuff wuntil the cnemy comcs in rar
and then-we chonge to Armor piercing, Somctimes we sct it for del §eF
lowr and vach the Germans duck wlldlv 'S ¢t PlChOCthS over the‘grouﬁ_‘

"I'm also concerned, sir
probebly tonc of - Ty bug¢noss, e JD@
attacked at dmn or in- the carly mox:
ceven moro apt uo hlt yau at duak:

to- knotw that nc;
moct 1t wmth ‘

fication is uséless,’ EXY
they start flring.v.;rfw
time, - L

1kcw1éc as- 1mportant that wo dcvelop
dlfxcrcnt from the Ge"manu.*r
ovm: tanks Unuil e, san thei




I
pasken BENNETT, 25, Tank Commander, Compuny H, 1lst Armored Reg., lst
rcd Division, FlVb years in regular army. Commands M-/ tank, -

"These gasoline tunks aren!t worth a damn--they catch fire too
Juicklys T've had tvo of them shot out from under meland I don't think ~

it would have happened, sir; if I'd been in a Dicscl, The plexi-glass’®

slits on some of our tanks arc dangerous for the driver. A buddy of mine |
hzd one blown into his face by the concussion of a near hit. We'lve all: |
taren the glass off, ’ ]

"I'm cquipped with the old EE field glasses and they sure: givﬁ us’
a hard time. We need tetter ones, sir--glasses with more telescopic powar,
And we could use a bpigisr powder charge on those shells to knocL out the L
Mark IV's--they'rc tough bebies, :

"I almost lost my driver and dssistent driver once w
cought fire as the t

e
3

‘No

‘sir, I have not used ahy smokc as yet altho
against one of ' :

t ose big Mark VIts,t .~

(Asked to glvc an account of hlS experlence 1n the battl
Sergeant Bcnnett continued ) P

"We had started: across the flold 81r, vh“
tanks came'up’on our 'flank, They opened up on me 4
times before any cane thrcugh Meanwh110 we were flrinﬂ’

"About that time two 77is went: through the
my tank on fire, I cdlled downh to the.driver and-radio .mar
have been hit because they didnf't ansuer. _ kW ]
so I Jumped out w1th tho rcmalnder of my crcw. Oﬁr;

he was, going to run us down so e stood up with oir hangEo
German officer in tho tank spoke good Englloh Hc askea,
arms were and e told hlm vie. dldn't have any

s “

cne was rcally'knocked out becausefi saw it go up:

March 1, 1943
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. Compsay i, Lymored Regt., lst
vy . CeameEads k—z tank. s oy

T wy triginal
ier 11re. <7

out. \o e of us lik

: o
"Our awrunition VU)ll] s zood--we've zlweys goiter the stuff"
vc neecded,. cithouzh we had o <uit our tvo tanks lons befcre we uged. u
'amnﬁnitioﬁ._ Geaersily w men up with BHE. A tonr Comuonder's
ke csn knock, the irack off a Mzrk IV long ‘before hé cen hit hino.
£P stuff.' The HE mio%t 4 K -gaihst,the'mark'VI‘s,_but"we‘aly
.any o lem to give it :m s try. e EEEN Ry

"The Gcr no.uouQLTy oren Uy with t“av
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Campaigns



'NOTES ON COVBAT EXPERIFHNCE
DURING THE TUNISIAN AND AFEICAN SAMPAICNS

By Major General E. N. Harmon
1. Most Essential Requirements for Combat:

In general, our tactical doctrincs are sound, the only requirement being
to place greater emphasis on some points and tess eaphasis on cthers. We need not
bow to any other ccuntiy as to our military vpreparation. The Germans are supariov |
to us mainly in their thoroughness and greater discipline. I feel that we are |
inclined to attempt to cram too much into the common soldier. Instead of teachirg i
him a few fundamental things thoroughly, we attempt to cover too wide a field, :ith \
the result that when he arrives in the combat zone, he really is not 'thoroughly \
compatent in anything and has to learn some of the most essential lessons in the ‘
combat zone. I consider the follcwing five points to be the most essential requlx e~
merrl'.s for combat: e

*

a. Thorough and Complete Basic Training for the Individuval and for Small
Units. '

This mcludes not only ‘bhe ,elementary basic traln:mcr of the soldier
in aJl subjects such & s discipline, comouflage, dispersion, sanitation, use of
cover, etc., but above all, the use of his weapons — perfection in marksmanship
and crew drill. Tank battles are usually won by the tanker who gets the first
shot in. Speed and accuracy are essential. Crew handled wearons must be worked
and under heavy fire with speed, accuracy and without second thought —

The leadership and responsibil 1ty of the small unit leaders as the

E smlad and platoon, the perfection of the training of these units must be given~ "
_greater emphasis and less empheasis placed on the -dperation of the lar gcr units
sach_as. battelicn, regiment, and division. The division will succeed only as the
platoon succeeds. T

\.

b. Develoment of the Olfensive Spirit and Facerness to Close with the \
‘Enemy. |

A - |

» In the consideration of this subject we are up against one of the |
imponderables. We never know just how green troops and officers will act. We may \
be assured, however, that the first time in battle all officers and men will be
considering their own safety, more or less, rather than the duty which they have
to perform., Confidence in batile comes with experience, with leadership, with
comrades and weapons. It is absolutely necessary to inculcate a disciplined fight-
ing spirit with a realization that a price must be paid for success and the will-
ingness on tite part of the individual officer and soldier to sacrifice himself to
Zain the objective. Hen must be taught that every shell and borb is rot nscess cr""’r
directed at them personally, that they all have a gocd chance to survive regardless
of the intensity of hostile fire, ard that whether or not they survive; somcone ‘1’:)
Lo pay a price if success ic to be gained. Ve nust build up the dignity, resourei-
fulness and responsibility of the noncommissioned officer and junior officer in %
preparation for hig duties on the battlefield.

1



If possible, green troops should be put into a relatively easy fight
the 'first time. Some troops who are forced to enter a severe bottle for the first
time, and suffer heavy losses, do nct seam to recover froem it for a long time or
until practically all of the original men have left the unit. A man becomes a
good soldier only when he put his duty zbove his perconzl safety. his is some-
thing that can't be taught. On the other hand, strange as it may seem there
comes a time when men become battle weary, and then it is better to have fresh,
vigorous men than to have tired, experienced soldiers. This time comes earlier
with some men than with others depending upon the man's character, but it even-
tually comes with all of them and must be recognized and watched. If a man has

vaken part in many battles and has seen his original squ(.d snd platoon mates killed .
or wounded down to the point where only he ard one or tws others are left, he gets
a mental complex that it is just a question of tims until they will get hlm, and
he begins to think about himself again. At this stage a fresh soldier full of
enthus1asm, but with less experlence, is much more valuable.

— ,
Develorment of Leadership. — %

y \Newmll follow a_ good. 1eadq1:.p,tes;§;_,al.~f anywhere and under

condlt:mns of battle. -nerefore, the placing in positicn of leadership of the
“right men 15 the 165t important safeguard for success in battle that a commander
can have. Leadership is a natural gift. Some men have it to a very high degree,
and others do not have it at all. We must be ruthless in weeding out and changing
officers and men around so that the leaders are in the positions of leadership,
and the others, regardless of their personal qualifications, are put elsewhere,

Up to the time of battle itself, we are inclined to stress administration, paper

work, and tactical knowledge abcve the flare for leadership. In this we are wronz,
itherever possible before battle we must select the natural leaders, and where the; -

are weak in administration or in tactical knowledge, take pains to develop them.
e must place the other officers, regardless of how high their qualifications are,
an staff jobs or in positions where they are not in contact with the men.

After the first battle, the premium on leadership will be placed
hlgner by all division ccmmanders than it ever was before. In addition to
celecting the leaders we must also provide the "szcond and third stringers' as we
szy in football. I consider this %the most important duty of a division commander,
2rd where time is availlable, the division commander should not hesitate to invest-
igate as far down as the platoon cormanders to see, by personal contact, that the
man has the qualifications to lead his platoon and inspire their confidence and
the willingness to close with the ecenemy.

In my last battle I lost two reglmental commanders, nine battalion
cormanders s and forty-three company cemmanders in the space of twenty days, which
illustrates the need for second and third string replacements to step promptly
into the job and carry on. A well trained and coordinated division and any unit,
for that meotter, works on the same principle as a championship football team.

Jach man must know his job, there must be perfect teamwork, and there must be good /

substitutes to replace the injured men without weakening che team. There_gust be
a0..favoritism, and selection must be ruthless. Don't forget that as goes tha

platoon,” 50 poes the division.
»"—'—’—'—“'\;; 28 po BT

— -
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d. Develop Teamworlc and Coordinzte with All VWeeopons and Axms of Service,

Some of the more impertant points under this heading are the coordin-
ation of infantry weapons with the artillery. There is a great tendency to let the
artillery do the job. The infantry mortar and assault guns are closer to the front
and subjected to heavy fire, and they often suffer heavy casuaities. TFor this
reason there is a tendency to have them remain silent so as not to draw fire,
and let the artillery carry the burden of close in fires as well as the more-
distant fires. This, of course, is wrong as the infantry wsapoirs are designed to
bring close and accurate fire on areas that are difficult to reach by the artillery
and on targets that are difficult to describe for the artillery. The effect of
the artillery fire is thus minimized and not placed on targets where it should be
and which cannot be reached by the shorter range infantiy weapons. The massing o.l
all fires on given areas cr targets is most important. o

The successful defense of the Anzio Beachhead can probably be
attributed more to the successful application of massed artillery fires than to-
any other cause. This was not true in the early stages of the beachhead btut was
a development as time went on. The sudden concentration of a terrific volume of
fire on a target usually insures a complete annihilation of the enemy st that-
point or the complete.neutralization of his effort and is far superior to nibbling
away by one battery or one battalion. The fire of all wespons within range should
be adjusted so that all can be brought to bear with a maximum volume of fire. We
welcomed news of an enemy counteratiack forming, for under the system of massed
fires the enemy was given a terrific punishment. /

The coordination of artillery and infantry includes, above all elsz, |
the location of forwsed cbservers up with front line companies and platoons and . (
dual means of communication. We learned not to depend on radio entirely, but
whasrever the situation permitted ana wire was availabie in the theater, to provide e
the artillery observers with both radio and wire communications. Many times the
radio has been put out of action and the wire cut, but with dusl communications
there still was maintained the vital communications so eceential.

- The coordinated teamplay between tanks and infantry is very poorly
tnderstood and executed except in armored divisions., Tt is surprising how litile
“ivision and higher commanders uncerstand the proper teamplay between the tanks
24 the infantry. Training in this vital teamwoeric has not been properly stressed
in the States. We will not win this war with the tank alone, but we will not win |
the war without the tank. The enemy uses his tanks with his infantry, and unless |
our infantry has tanks fighting alongside, they are sure to be ruined by the enemy
tanks. I have seen two_encmy tanis practlcally annihilate a regiment of American

gnt:antrv—/l?_t_x@y minutes. I Have seen_my. ovm individual tanks mow dovm frém Lfwo.
Jwdred to three hundred of the encmy in a few minutes time. Our battle trzained
infantry knows this, but the teamplay betwecen the tarks and the infantry has been
sadly neglected. Flrot of all, there must be commnication between the tank pla-
toons and the infantry platoons and companies in order that the tank may be directed
to the enemy which is holding up the advance, or that the tank may be informed by

the infantry of antitanik guns or tank traps which will delay or destroy the tank.
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) Prior to the breakout at the Anzio Beachhead, our G.H.Q. tank battalio

- wer¢ put under my command for training for the operation, with the result that for
the first time infantry and tanks acted together as a coordinated team which
resulted in a minimum of losses for the infantry and a mutual regard and adniration
between the infantry and the tanks such as had never existed before. Therc must be

‘developed a high degree oi‘ cooperation between the tanks, tank destroyers, and
artillery.

Throughout the African and Italian campaigns the German Panther and
Tiger tanks were superior in armement and gunpower to our tanks. It was, therzfore
necessary to have tank destroyers right up front with the tanks with their heavier
three inch gun., This was the only gun outside of heavy artillery thal could hangl-
the Panther and Tiger tanks. Had our tanks been equipped with a more powerful ga:.
there would have been no need for tank destroyers. The tank destroyer simply h
the gunpower that the tank lacxed. Therefore, in the attack, the tank and the
tank destroyer must go together with the infantry following close behind to take
advantage of the ground gained.

! In the defense, tanks and tanlk destroyers must be scattered over the

front so as to handle the hostile tanks as they attack our positions. Forward
observers from the artillery must ride with the forward line of tanks, and com-
munication must be set up so as to bring the mass of the artillery fire on obj-
ectives with speed and accurscy. In general, ordinary artiilery fire is not a
great menace to the tank, for unless the tank is hit by heavy calibre artillery, il
will not be seriously damaged. However, massed artillery fires on tanks has prowvurn
to be successful as a great volume of flre usually results in setting some of thz
hostile tanks on fire.

It should be borne in mind that a small, well drilled, and coordinat.d
Uem can be counted upon to accompliish more than a larger but less coordinated tc« Rl
1at goes for battles as well as sports. Always tzke time to coordinate an
c«,..ac'{. Don't allow yourself to b b@_h‘urrlggw orders to get
.down to the Tower units. Geb all 1 your men set. It will pay. Fost attacks that
fa:wj,\.fa‘il bacause they were not well set, and all the means at the disposal of
the commander were not put into action.

e. Ihysical Titness.

This point is well uncerstood by the American Army and is one of our
best training points. However, we must prepare ourselves according to the job
that we are expected to do and according to our age. The spectacle of a division
commander running across country to get himself in shape is absurd as he will not
bz required to withstand physical hardship thal requires that kind of endurance.
He may very well mguro hmseli‘ bv such CXeI‘CZLSr. A division contn(,nder rust

baotle, to be calm and flt “""“_‘*—“‘"‘

/ﬁ On the other hand, the infantry soldier must be given long practice
\marcbes with full pack, up hill and dewn so that he can withstand the fetigue of
carrying a burden, so that he can withstand exposure in cold and wet weather witii-
ocut getting sick, so that he can go several days without hot food.

i
L



: The tanker must be able to stand the heat of his tank, the foul
"atmesphere of his tank, the jolting and body bruises.

The artilleryman must be able to fire all day and all night with
little sleep and be strong enough to chuck the ammunition in. The ordinary
‘selting-up exercices are not sufficient. We must prepare our men with hard,
gruelling work.

2. Speed on the Battlefield. ‘ """“‘fk

”

Al movement on the battlefield is relatively slow and deliberate., We
get a false picture of speed in maneuvers because we don't play supply accurately,
we don't have casualties, and we don't take the time for reconnaissance which is
required on the battlefield. In maneuvers we have been guilty of rewarding office::
and men for grandstand moves such as would be impossible to mzike on the battle-
field and which give a false impression of what can be accomplished. Speed can be
made by rapid decisions, by going rapidly from one reconnoitered place to another,
by thinking ahead and being prepared with the solution for emergency when it
arises, and, above all, by forethought as to how to handle the contingencies of
battle when they come up. ‘

A division coxmnander must always be thinking in terms of vhat is going to
happen from six to twelve hours ahead of the present. Steady boring in all day
long is what wins the battle. Many tanks were lost in the early days under the
[false training idea of boiling down the road inta contact where the.enemy anti-
Tark g guns were sitting in a trap and picked our tanks off like ducks. Hundreds

P L R - —C

of infantry men have been sacriiiced by throwing them into an attack without
ceordinating fires, without preparation, without recornoitering the ground. The
1rax¥ of a well trained and superior outfit is the delibzrate and assured way it
»es into battle, checking on every detail, seeing that everything is set, making
provisions for waat will probably heppen in the immediate future. The m:u'l' of a
b0y Scout division is its great industry, its hurry and bluster and lack of
appreciation for and attention to intimate details that go to make up coordlnatlon
and asoured effort. ‘

An objective in battle is usuwally won in the first few hours after the
attack begins, or it is not going %o be won at all with the initial combination
a2, up. If the attack jumps off at daylight and is hogged down by ten ofclock in
the morning, the division commander must realize that a change in his plan rust
be made. To put such a change into effect and thoroughly lossen up the battle-
field will require at least six to eight hours, so the new assault can't take
nlace much earlier than five or six o'clock in the evening. I have seen many
sttempts to hurry this schedule with the result of fallure in the new attempt..

The new change may involve a greater concentration of artillery on a certain

’ *‘ﬂnt the throwing in of great,er toxce against a front heretofore weakly attacked,
etz, If in doubt as to whether you can attack at a certain hour, it is always
Scst to add another hour to insure a better understanding among the lower units of
your plan. Always brief your commanders as far down the line and as thoroughly

as time will permit.



) The American soldier is fundamentally intelligent and does a lot of
thinking for himself. If he understands the general plan and what you are trying
to do, he will very often contribute very greatly to the success of that plan.

He will surprise you when left to his own devices and in the absence of detailed
orders later in the course of battle. We are genecrally afraid that the private
will ¥kaoow too much, and if captured, will talk too much about the plan and thus
give it away. I believe this to be over emphzsized. If I had time, I would tell
all privates practically everything about the plans and would get much better
results thereby.

One of the greatect contributing factors to the successful breakthrough -
in the Anzio Beachhead was the great amount of detailed planning and the great
amount of briefing that was given to the nonccruiissicned officers and privates in
the tank and infantry units. Remenber that jcu never know when the second, thiri,
and fourth stringers will step into the shoes of the battzlion, company, and platce:
commanders. If your attack is to continue smoothly and according to plan, these
men must know what it is all zbout, or your sttack is bogged down for hours. I-
consider this one of the most important things to stress in training and on the
battlefield. I also feel that as a result of our schicol teachings it is one of
the most overlooked practical ideas. )

Give time for briefing. Add plenty of safety factors on all logistics to
take care of the imponderables such as heavy shelling, destrucrtion of trucks and
bridges enroute, losing the way, etc. It is better to wait for the battle to
begin than to be late arriving in the attack positions.

3. Coordinzstion cf Tankhl Infantry and Artillert.

The tank—infantry;arfi_lery team is little wrizrstocd outside the armerad!
Iivisions, and this lack of understanding is a distined failure of training in i
bates; It must be corrected at once.

The tank is designed to bear the brunt of battle, and its crew must be
trained to accept the dangers and be willing to lead in the attack wherever the
ground permits. On the other hand, the infantry must not sit back on the hill and
wiatch the show. Failure of the tanks to take the lead and bezr the brurt of
*:%tle has brought dispar ag;n remzrks upon tham by tae infaniry. Failure of thse
Lu;'ntry to come up and take over tie ground ti.?n by the tanks has cauced the

22xs to curse the infantry. Tailuee of the artillery to mess its fires and help
pave the way by neutralizing the antitank guns and smotherirg hostile artillery
has lost many a fight.

In a later paragraph I wiil discuss the diflevence between G.H.Q. tanuk

. .oghalions and the tank battelicns of the armwixed divisions and waat I coisider to’

¢ a remedy to change a rather bad situation.

The following is a training directive issued in preparation for the
wreakthrough at the Anzio Beachnead relative to infentryy, tani, and artillery
wooperation. All assault battalions of infantry and assault battalions of tarks
were trained along these lines, and the operatioa was very successful, It is
~2iieved the principles are sound and should be adopted as a basis for ail
infantry and tank cooperation.



"There are two general types of action for tanks and infantry: one 4n
’whlch due to ‘the character of the terrain, obstacles or concentrations of anti-
tank guns in wvhich the infantry makes the principal attack clecscly supported by
tanks; and the other in wnich, due to the favorable terrain for tanks and where the
enemy's principal defensive 11neo has been broken, tanks go through to exploit

the success and the action is characterized by the tanks making the main effort
with the infantry in close support to assist them over obstacles encountered, to
tzke over the ground gained, and to outpost the tanks fcir the night. The tank

was developed for the primary purpose of taking the brunt of tihe battle from the
infantry, to go through areas protected by antipersonnel mines and wire, and small
arms and machine gun fire. Every weapon available to the enemy is a pqyentlal
killer of the 1nfuntry soldier; only a few wearons are deadly to the tank.. The \
‘principal enemies of the tank are unfavorable greund for maneuver, antitank mines,
antitank guns and artillery. The armor of the tank furnishes reasonably good
protection against artillery fire unless artillery of large caliber makes direct
hits on the tank itself or very close to it, and even in these cases the tank _
soldier rarely is injured although his tank may be temporarily put out of actlon.
The casualty rate among tankers is relatively low averaging approximately 1% men per
tank crew, but of these casuzlties only a small prcpertion are fatal, a great
majority of the casualties being slight, and tie men are returned to duty in a

. relatively short period of time. The foregoing facts are borne out by statistics
kept over a long period of time and obtained from acZual tank encounters. It is,
therefore, reascnzble and right to expect the tankier to move boldly out to the
front lead the infantry, and take the brunt of the battle wherever the terraln
permits.

"Artillery observers rmust be up forward with the ta:ls and with the
alvanced lines of the infantry to prompily and accurately b:;ng fire on eneny .
installations holding up the advance. To much cannot bz stiressed on the 1myor*""’
=% the coordination between the artillery, tank and infantrymen. Upon the siiili
o7 the artillery and the concentrations of its fires depends the success of the
advance, particularly of the tank when held up temporarily by antitank fire.

-~ "Tankers should move forward by bounds covering each other by fire from
tanks in hull down positions in the rear. The advance of tanks may be rapid in
spots and slow at other times as the tankers must study the ground carefully frca
one point of advance to another. They must move rapidly from the rear position
to the selected position forward. Above all, they should have the attitude and
spirit to lead the attack, to continue the advance whether slow or rapid, and
continually tore in to arrive at the final objectives. No other thought should be
in their minds, otherwise they are not good tankers and the expenditure of meney
and effort for the manufacture of tanks 1s wasted.

. *The coordination and communication: between the 1nfantry ard ‘tanks are S
paramount There must be established radio means of cormunication so that the
infantry company commander can direct the the tank on to the hostile dispositions
which are holding them up and giving them casualties.
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"Normally in an attack in which the infantry has thz main tasks and is
closely supported by tarks, the tanks should be attached directly to the infantry
battalions. In the case where the tanks make the pain ef%ert the infantry is
attached to the task commander or moves under orders of the task force. In the
preparation for an attack the tank commander will advise the infentry commander
after careful study of the ground, maps and airplane photographs of the best
manner in which to employ the tanks. The infantry comrander should accept this
advice and build his attack around the tank wherever possible. Communications
must be thoroughly worked out. This requires in the most cases- special radio
equirment able to commuhicate with the tanks to be in the hands of the infantry.

#Special provisions must be made prior te the attack for assisting the
tanks over wadis and other obstacles. This must not be lefi to chance. If there
are sufficient engineers available, a detachment of engineers may be set up for
this purpose; if not available, then a part of the pioneer section of the infantry
reconnaissance platoons, or sections of the reconnaissance ccmpanies of the armored
regiments, might be used. If neither of the foregoing is available, then the
infantry must act aside one or two squads of men equipped with picks and shovels
for this purpose. In an emergency any soidiers nearby the tank that is having
- difficulty must be prepared to come to the assistance of the tank to help it over
' the obstacle, as the value of the tank in continuing the advance is well worth th°
use of riflemen for this purpose.

"Tanks should habitunally lead the infantry in the attac“)//Ihfantry scouts
may ride on the backs of the tanks as far forward as hostile machine gun and rifls
fire will permit, and then continue in close proximity to the tanks to point oub
o them targets and assist them in getting cver bad terrain. The infantyry assauls
should follow the tanks closely as possible so as to promptly tske advantage of
the ground gained by the tanks. The distance behind the tanks will depend
principally on the rule that the infantry shculd not follow the tanks so close
as to come under the artillery and other fires which are directed on the line of
tanks. As previously stated, this distahce varies with the terrain, and with the
type and amount of hostile fire being received. If the terrain has been studied
carefully prior to the attack, the tanks will know that they can reach a certain
line and then will have to halt and take turret defiladed positions while the
infantry passes through them eand establishes a bridgehead on the further side of
the. obstacle. Artillery, infantry mortars, and the fire from the tanks should
cover the establishment of the bridgehead which normally should include smoke to
screen the advance and the bridging operations. As soon as the bridgehead is
established or the smoke screen is laid, the tanks should advance promptly and
cross the obstacle. Members of each tank crew should promptly reconnoiter on
foot for the best crossing site and man detailed to assist the the tanks should
begin the preparatlon of the crossings. The tanks should,cross immediately after
- the crossing is prepared and be covered bj the fire of tanks remaining in position;
all the tanks should get across as soon as possible. Prior to crossing the
obstacle, the tanker chouwld study the terrain and have well in mind where he is
to go upon reaching the other side. After crossing the obstacle, the tanker goes
through the infantry line and leads the advance until he is again stopped by
unfavorable terrain, minefields or concentrations of antitank weapons. In case
of antitank weapons, artillery fire will be called to neutralize them, in case of
minefields, recomnaissance will be made to find a passage through or spccial means
brought up to blow a passage through so that the tank can contirne the advance; in
casz of another obstacle the infantry will have to come up and establish 1nother
bridgehead.
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"Special provisions should be made by cornmanders to have infantry or
other troops close behind the tanks to take over prisoners. On many occasions in
the past, large numbers have surrendered to the tenkers and have escaped later for
lack of an escort to talke them to the rear. While the attack is in progress tarks
should not be taken from the battlefront to escort prisoners to the rear unless
it is an emergency. lhere large groups of prisoners are taken, the tanker may
have to escort them until friendly forces can take them over. FPlanning should
provide means to take this burden off the tanker and permit him to continue in
the assault.

"The antitank gun is a tremendous asset in the advance of the tanks and -
is an absolute necessity where the hostile tanks are superior in numbers or in
armor and armament to our own tanks. It, therefore, will be the practice to
attach tank destroyer units to the assault tank units. The tank destroyer units
will follow the tanks closely from one hull down position to another so as to be
able to cover the advance of the tanks with direct fire. The closest cooperation
and means of communication between the tanks and the tank destroyers is essentigl.
When the infantry is attacking without tanks but with tank destroyers, the same
principles apply for the use of the tank destroyers with the infantry.

"Ik is a fixed rule and a point:of honor that neither our tanks or tank
destroyers will permit their infantry to’ be overrun by hostile tanks, no matter
what it costs to themselves,

"Upon reaching the objective the tanker and tank destroyer must remain on
the objective until the position is secured and the danger from counterattack by
either infantry or tanks, or a combination of both, has been eliminated. There-~
after certain tanks and tank destroyers may be required to remain on the objectic=s
or close thereto while the others may proceed on another mission or go into reservz
to refuel and refit.

"Provisions must be made in the en'ploym,,nu of both tanks and tank destroy-
ers for replacing the armored elements in the assault when they have to go to the
rear vo replenish their ammunition or gas without the loss of tanks and tank de~
stroyer support. This is highly important. Reserve platoons of tanks and tank
destroyer elements must be prepared to move to the front prorcptly to make the re-
placement. The relief must be made sc that there will be continuity of armored
support.

"The above principles will be taught to all tankers, tank destroyer
personnel and all infantry. luch has been said about what armor will do in
battle. Let us make good our promise of support. Let the infantry follow us
closely and assist us to get forward and therevy have established between the.

. -.armor, artillery and infantry that mutual respect and comradeship on the battle- =

field which is so essential to the success of our cause."
4. Cbserve the Principles of Mass.

Many attacks during the African and particularly in the Italian campaigns
failed because the principle of mass was not observed. This permitted the enemy
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- to move his reserves freely from one part of the battlefield to another. A good
rule to follow is: "If you think you can take an cbjective with a tooth pick,
use a baseball bat to make sure." The massing of artillery fires in particular
was a development of the Anzio Beachhead which had an outstandinﬂ effect on the
successful defence. :

Beware of attempting to deceive the enemy by sneaking up on them and.
not employing all your fire power. It is better to come in with all guns blazing.
One of the greatest losses sustained in my own division was in"an action where the
high command decided to do away with the artillery preparation in the false hope .
that the enemy would be surprised. The enemy not only were not surprised but were
waiting for the attack with the result that the infantry suffered severe losses
vhich would not have occurred had the artillery laid down a curtain of fire to
protect them. :

We sailed into Safi harbor in North Africa quietly, waiting for the French
to fire the first shot, whereas how much better it would have been if we could have
come in with all guns tlazing to neutralize the shore
batteries and installations that were waiting-for us and wnich had been accurately
located.

Throughout the African and Ttalian campaigns there was a continued demand
to split the armored division and attach part of its troops to another force.
The armored division, like any other division had been developed as a team, and
the full success of its power can only be reaped when it acts as a unit and has
all of its strength available for use. _

5. Air Support.

There was very little close support by air for ground troops in either
the African or Italian campaigns. In the African campaign the air was mainly used
on strategical missions and on missions for the good of the force as a whole. This
was partially due, at least initially, to the lack of strength in the air at that
time. ” There is no attempt here to belittle or minimize the wonderful worl of the
air in assisting the campaign as a whole, the destruction of the enemyts iines of
communication, supply, ete. However, the close tearwork between the ground and
the air was lacking. Tactical teamork between the air and the ground, part-
icularly with an armored division, has great possibilities. The air musi
receive special training in order to give this essential close cooperation.

In the first place, the air will require intensive training in locating
itself on the ground and in picking up landmaris and coordinstes. Our forces were
rcpeatedly strafed by our ouwn air by failure of qur airmen to recognlze ouT cun
yvchicles and to know where they were at the time. Fortunately, the losses sus—
tained were relatively light from this cause, but is created a distinct feeling
among the ground forces that our air could not be trusted to work closcly with
a8 end in a desire for the air to work on more distant targets giving a wider
largin of territory between the enemy to be worked on and our own advanced
clements.
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The 1st Armored Division, toward the latter part of the Italian campalgn,
cerried out an experiment with a fighter-bomber group in an effort to develop
closer cooperation and to obtain close in air support. The work was carried out
with a great deal of cnthusiasm by both the air and the armored division and great
progress was made. The principal difficulty was in communications and in
accurately describing to the air the targets to be worked on. Cub planes were
painted yellow on their top wing surfaces and hovered over the hostile targets.
They then described the targets to the incoming fighter-bombers. This worked out
in a highly satisfactory manner after a little experimentation, but the main
difficulty with this system will be that after the enemy has control or partial.
control of the air, the Cub plane will not be able to live in the air iong enough-
to describe the target. -

The greatest single aid to more effective use of armored formations,
particularly in pursuit and where they are moving fast beyond close artillery ,
support, would be the development of close air support by reconnaissance, strafing.
and bombing. TFailure of this air support presents the weakest link in our tactical
team today. Let no one think that this close support can be quickly worked out or
that because a system has been developed with one division that the same system
can be employed with another division without first going through an intensive
training period with both the air and ground people involved. It can be done, and
it has been done, and the results are tremendously effective. Although the Air -
Service has been apparently reluctant to go into this work in the past, we find
that the air people who are engaged in it and who have worlked and overcome the
difficulties of communications with the ground veople are most enthusiastic about

“the results obtained. .This cooperation requires special communication equipment,
special crews to be set up, and intensive training in map readlng, orientation,
knovledgc of ground vehicles and weapons, and their principles of operation. .

6. The Fallacy of Attaching Tanks, Tank Dastroversl,and Antiaircraft
Battalions to Division.

Our present system is to attach G.H.Q. tank battalions, tank destroyer
battalions, and antiaircraft battalions to divisions. This has not proven satis-
factory, principally for the following reasons:

First, the team play absolutely essential between these elements and the
infantry and artillery of the divisions to which attached is not developed to the
high degiree necessary for successful action. One battalion serves with a division
for a while and then is transferred to another division, somctimes in a short
period of time, and they do not have the opportunity to work out team play.
Second, those small separate battalions are often commanded indifferently, and no
one looks after them to see that they have good leadersnip; whereas, if they were
permanently a part of a division, the weakness in-leadership would be’ apparcnt
and the division commander would take necessary action. Third, they are like
orphans in the storm. No one lcoks after them. They suffer in personnel and
maintenance requircments and are shifted around here and there from one corps to
another or from one division to another with no one having a personal interest
in them except the battalion commander himself. The above are very highly prac-—
tical considerations although theoreticaily their needs are not so apparent.
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, Panzer Grenadier units of the German Army all contain organic tank ecle-
ments. As long as the tank is so important on the battlefield, our infantry
divisions should havc organic tank battalions with them. The antiaircraft batter-
ies normally with divisions are equipped with automatic weapons ‘and are usually
split up to protect the divicion artillery and the movement of infantry in trucks
and also some of the installations of the division such as headgquarters and supply
establishments. These units should also work constantly with the same division
although the requirement is less important since they have a mere passive de;en51ve
role than is true of the tank destroyer and tank battallons. " :

7. The Tank Division vs. G. H. Q. Tank Battalions.

The quality of the G.H.Q. tank battalion in training for vattle, aggresa-

siveness, and general all-acound efficiency was far below the standard of the tank

battalion in the armored division. There was a continual demand from infaniry
divisions to get tank units from the armored divisions attached to them for attacks
that were the normal objectives for G.H.Q. tank battalions. The reason given in
all cases was that the tank units of the armored divisions were so rauch better
trained and has a better fighting spirit and rmorale than the G.H.Q. tank battalion:
Unfortunately, this attitude was generally correct, and the G.H.Q. tank battalions.
with notable exceptions, did not do the'work that should be expected of them.
However, there were reasons for this which have been touched upon in the pre-
ceding paragraph.

In the armored divisions, the tank battalions were trained with the
infantry and artillery- of the division as a coordinated team. They had the
benefit of a division commander to look after their leadership, personnsl require-
ments, supply and maintenance problems. These items were lacking in the G.H.Q.
tank battalions which were left on their own in practically all of the above iltems.

Several times during the campaigns officers from the 1lst Armored Divisicn
were sent over to take command of G.H.Q. tani battalions end replace their com-
manders. The effect of this leadership was instantly apparent. Prior to the
brealcout in the Anzio Beachhead all of the separate tank battalions in the beach-
head were put under the command of the lst Armored Division for training, suppliy
maintenance, and administration. This directive was enthusiastically received by
the G.H.Q. tank battalions who realized they now had someone who understood their
problems and would help them get what they needed to function.

The above discussion brings up the question of whether there should be
G.H.Q. tank battalions or armored divisions or both and hcw they should operate.
There should be both. - There should be armored divisions with a powerful tank
component for breakthroughs, for exploitation, for pursuit, etc. There.should also '
be tank elements as.component parts of all infantry divisions. I believe the
solution to the problem is the armored division and the taank battalion as a compon-
ent part of the infantry division. Let us not operate as we did prior to this
war, with the infantry developing tanks in one direction and the cavalry in another
and with a development of jealoucy and incompetency in all directions.

12



The British and Germans both employ a heavy tank as the accompanying tank
for infantry. Many arguments can be brought in on both sides, but after all is
said, the main thing in a tank is gunpower and maneuverability. By mancuver-
ability I do not mean speed on roads. I mean ability to negotiate terrain and
get over roads and bridges which is just as essential to an infanlry accompanying
tank as to any other tank. If the above plan is acdhered to it will be seen that
the same type of tank is required whether it closely supports the infantry in
taking limited objectives or whether it is part of an armored division which is
predominantly strong in tanks to smash through defensive linee or to sweep
around the flanks and rear of hostile positions.

8. Tank vs. Tank Destroyer and Antitenk Gun.

The antitank gun is a necessity on the battlefield for the infantry.
It should be a toued weapon reasonably easy to manhandle, with a high muzzle
velocity.

There is no need for tank destroyers. I beiieve the whole orgenisstion ax
development of the tank destroyer will be considered a great mistake of the war., .
In the first place, the doctrine orginally promulgated, of the tank destroyer
seeking out and pursuing the tank was a fallazy which caused the destruction of
many lives and much eguipment before it was corrected. The tank destroyer M-10,
now in use, has proven of great benefit simply because it contained a 3 inch
gun that was the best gun for coping with the Tiger and Panther German tanks.

Had this gun or a more powerful gun been installed in a tank, there would have
been no need for the tank destroyer.

The 37 TD mounted on a 3/4 ton chassis and a 75 gun wounted on a half
track as tank destroyer weapons were absurd and could not possibly take the place
even of the Grant tank with a 75 gun. The most effective use for tank destroyers
was found to be to split them up into platoons and attach them to tank companies
and tank- battalions to furnish the eztra -gunpgower reguired when the superior Germai
tank was met on the vattlefield. The German, up to now, has had superiority in
tanks and tank gunpower in his Tiger and Panther tanks with their high velocity
88 and 76 calibre guns. Our 3 inch gun in the tank destroyer and our heavy
artillery were the only antidctes although our M-4 medium tani was a much superior
tank except for its gun and arvmor. ' :

The Germans have self-propelled guns on the same principle as our self- °
propelled artillery in the armored divisions except that they went to higher cal-
ibres than the 105. They used these guns as roving guns on the battlefield and as
such they were highly successful, but no more so than our own self-propelled guns
axcept as to the weight of the artillery piece involved. The foreign armies have
.always been ahead of us in the development of high velocity pieces of ordnance, and’
for the last two years our troops have teen continually outgunned by German pieces
of ordnance. ¥Waen the day comes that we ecguip our tanks with a high velocity and
heavy calibre gun, there will be no need for tank destroyers as such, and they
should be eliminated along with their overhead, etc. The artillery of the Army
should develop both self-propelled and towed eguipment as both have their use on
the battlefield, and both have proven their worth beyond discussion.

13



‘9. Replacemonts and Replacament Training.

The replacement situation was not very satisfactory in the African and
Italian campaigns. During the African campaign the 2d Armored Division was used
‘in large part to furnish replacements to keep the 1lst Armored Division in battle.
Although some 19,000 highly trained armored force replacements arrived in Africa,
these men were used to create new service units and were lost for their original
purpose.

After the Mount Portia fight in Italy, the 6th Infantry of the lst Armored
Division lost heavily and had to £ill its ranks with truck drivers, tark destroy-
er and tank personnel due to lack of infantry replacements.

In general, the replacements are not suited by training to take over thelr
duties in combat. Unfortunately, the replacements received often had to go into
the fight irmediately and had no opportunity to be trained in their combat duties.
Replacements of both officers and men came to the theater with higher rank than
they were able to hold due Lo lack of experience and training in the unit to which
sent. As a result, many of the officer replacements could not be used and had to
be carried as surplus. This blocked the promotion cf deserving men. A great
many of the enlisted replacements had to be reduced in grade as they were incapabia
of holding down the job to which they had been promoted. Many of the enlisted men
asked to be reduced after they themselves rcalized that they were incompetant.
There would have been a far more efficient system if enlisted replacements were
generally confined to basic privates and the officers were Second Lieutenants,
thereby allowing the unit to promote its deserving and experienced men to fill the
higher vacancies. It would then have been possible to fill in at the bottom with
fresh men from the States. There would be exceptions to this rule as occasionaliy
high ranking officers became casualties, and no suitable replacements were avail-
able in the unit. However, in most cases there were suitable men to fill their
places within the unit, and if not within the unit iteelf, officers from adjacent
divisions could be found to transfer over and become promoted thereby. These men
had the batile experience necessary to carry on in an efficient mamner while the
battle was still in progress.

# general impression was gained that replacements from the States were
not given sufficient intensive comoat-training but instead were trained generally
to -fill various specialists’ ratings and that their training covered a broad field
rather than having the fundamentals for combat stressed. There was small call for
clerks and administrative personnel as this type did not suffer the heavy casual-
ties. On the other hand, there was a great demand for the private soldier ard the
junior officer to fill the depleted ranks of the front 11ne combat platoons and

_Cﬁmpanles.

As a constructlve criticism I believe less time should be given to the
training in current events and all of the various items that have to be included
on the man's service records as having been accomplished such as ceeing a certain
course of movies or listening to a certain course of lectures cor having been
psychoanalyzed. lMore time could then be spent on the fundamental drill and train-
ing to fit the man for combat work in the front line.
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As soon as replacements arrived they were imnediately given intensive
training in these fundamental combat duties which were so evidently lacking.
However, as stated above, it was the unfortunate rule rather than the exception
that. the men arrived and were, within twenty-four hours, put into the battle line.
They had to learn in the hardest way without having been given .sufficient opport-
unity for training. This situation was particularly true during a long sustained

drive where it was essential that the units be kept up to strength in order to
continue the attack.

10. Infantry.

The infantry in this war, as in all other wars, has the heaviest casual~
ties. However, their casualties would have been less had they been more soundly”
trained in the fundamentals and to operate more closely and efficiently with tanks
and artillery. I believe it to be a fallacy to call the infantry "the queen of
battles" because on the modern battlefield there is no king or queen, nor is any
branch of service more important than another. They all have equal importance if
the team is worked up properly. )

Our infantry soldier was given the lowest c1ﬂ351ilcat10n as to 1nuelll~
gence, which is a mistake as it takes an intelligeni man to be a good’ “infantry
sdIHiEFT “The principal points which need to be stressed in 1nfant"y tiaining are
the fundamentals such as perfection of crew drill, the use of theilr weapons, and
the fundamental formations to make maximum use of cover, terrain, and dispersion

as they advance under fire.

Relative to tank—infantry cooperation, if the assalt is on a definite
single cbjective, the infantry should be in position to attazck before the tanks
arrive whenever practicabvle. Oftentime the infantry in position can observe
elements in the situation which were not known or considered in the planning for
the attack.

Assault guns were used as infantry direct fire support weapons on several
occasions where the tanks had by-passed enemy strong points. The enemy infantyy
at these strong points engaged our infantry but were soon dispersed by direct fire
assault gun support.

- A good football team uses about eight to ten plays during a season,
these plays are fully developed, and every man thoroughly understands them. He
is drilled for hours in the fundamentals. A mediocre football team often has
thirty to forty plays none of which are successful as no play is fully understood
nor are the men thoroughly drilled day after day in the fundamentals. _Good
znfanu”y is_the same as a good football tesm and musiy concentrate on a icw forma~
tlons _and drlll constantly to perfect themselVGQ. The following are some con—
structive criticisms that have bezn made durlnb the training of the 6th Infantry
prior to combat and are well worth considering in our preliminary battle training
in the States: -

"There was a considerable lack of dispersion which is a common fault and
must be continually worked upon in order to overcome this natural human instinct
to herd. This fault was particularly noticable when passing over bad ground or
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through woods on the part of the assault elements and was a common fault in the
approach of the reserve elements under all types of terrain. We must remember that
the assault elements are the ones that get in close in rifle and machine gun fire
to the maximum, and the reserve elements are the targets for the mortars and the
artillery fire. Our artillery continually attempts to separate the reserves and
‘he supply of ammunitions, etc., from reaching the front line elcments by des-
tructive fires placed upon them. Usually the front line elements are in such
close contact that neither the hostile or friendly artillery can fire on them.

Je must not be careless in the approach of reserves. They must-come up with the
greatest dispersion possible with effective control. They must use all cover
available in the approach march or they will be pinned down by artillery and mortar

fire and if not destroyed will be unable to support their front line elements whan
needed.

Som
"There was a general lack of maneuver to overcome machine gun and other /~f o
obstacles holding up the advance. The general tendency was to stop and call for ! n L
artillery fire on every occasion when stoppcd by machine guns. It must be reallze- ,u«*

chat artillery may not be able to properly reach the target or may be having { "
oriority calls on other missions such that it cannot fire on the target desired.- G~
The infantry must be alert to take advantage of the sround and while covering the . '; l

hostile machine guns by their own fire, maneuver flaciing forces to overcome the Ei\ﬁ
obstacles from the flank or rear. ;

"There was a general tendency on the part of the infantry to_deperd teoo
much on the artillery and not employ the many excellent close in weapons under
‘their ovm control such as machine guns, mortars, and assault guns. The artillery
has the range necessary to stop the forward movement of hosile reserves and tiz
pawer to destroy hostile tanks and antitank guns. These tzrgets cannot be
2fficiently taken under fire by th=2 smaller weapons availal:le to the infantry. OCn
e other hand, the infantry weapons when properly uscd can handle many of the
obstacles that are holding them up on the front fringe of the attack at close rang=.

Every effort must be made by battalion and company commanders to get all of their
means. into action.. :

"In capturing ground from the German it is axiocmatic that he will immediate-
1y counterattack with whatever he has at his disposal. This counterattack mzy be
anything from a few men on up. Our troops upon arriving on a captured objective
are more or less disorganized, and do not promptly organize themselves to most the.
inevitable counterattack. This reorganization rmust be done on each platccn,
company and battalion front at once. The reorganization includes the digging in
Jy personnel, the proper sighting of machine guns and other weapons, and the
srompt registration by the morta ro and artillery on the likely avenues of approach
7y the counterattacking forces. Th2 men of th2 6th Infantry remember well that
‘every abjective they tcok in the "mouse trap" durding Tunisizn campaign was invar-
lably followed by the counterattack. To the credit of the Raegiment and aiso to
the prompt action of the Division artillery in support, these counterattacics viere
7ith one or two exceptions promptly teaten back. Let us not forget this valuable
:2xperience and not fail to impress our new men with action required. Rememoer
that we are having a considerable daily turnover of officers and men due to casual-
:ies, and these new people must be contirmally worked upon to thoroughly learn the
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lessons which the older people can teach them and which have been learned the haid
way with so much cost in lives and blood.

"Flank protection is paramount. In some cases during attacks the flank
protection did not go out far cnough. The mission of the flank protecting groups
is to prevent surprise and to provide delay until elements from the main body can .
arrive and repel the threat. This means that the flank detachments have got to
go out far enough on the flanks where they.can see the approach of the enemy and

to terrain that they can hold until help arrives.! (1lst Armored Division Training
Directive). ‘ . -

Training must be continuous as units engaged in battle have an immense
tuwrnover. This point will be brought home more clearly when it is realized for
example that in the past two years the lst Armored Division alone has had approx~
imately .34,000 battle and nonbattle casualties although its original strength was
approximately 13,000. This illustrates the immense turnover and change in person--
nel., A division that is on the firing line is a2lways more or less a new divisien,
and after a heavy campaign its battle efficiency is probably not as good as a
division in the States with all of its original trainad men present, except f£rom
the standpoint of battle experience in the surviving members of the combat divisici.

11. Tanks

The war has proven the soundness of the principles taught by the Amored
Force, and although many people were skeptical atout the use of tanks, the tank has
already proven itself a necessity and a bulwark on the batiiefield, and in days
to come its importance will we increased with better opera’ing terrain available.

Unfortunately, in the Itslian compaign the terrain nnd climate were such
as to restrict the use of tanks trcmendousliy, but even in thigt campaign it was the
tank that made the breakthrough out of the Anzio Beachnead. It was the tank thzt
assisted the advance of the infantry and the advance to join the southern force
with the beachhead forces. Again it was the tank that bore the brunt of the push
from Rome to the Arno River. The tank, however, is not an instrument alone. It
must be closely supported by infantry and artillery. The tank was designed to taket
brunt of battle from the infantry. Our tankers can be treined with the offensive
spirit to lead the infantry in the attack. If the tark does not do this, it has
not justified its existence. Ii's a well knovn statistical fact that although
losses may be heavy in tanks, the losses to the personnel of tanks is relatively
light, averaging about one and a fraction man per crew, and of these losses only
a small part are fatal. OCur tankers have learned to be alert, to observe care-
fully the foreground, ard to go from one defiladed position to another with speed
and assurance. Tankers need not bc afraid of artiliery five and develop con-

" negligible losses therefrom.

Tanlks can operate in much rougher country than was formerly thought
sossible. Field Marshal von Kesselring, the Gerrman Commander in Italy, paid a
zreat tribute to our tanks when he stated that fmerican tanks went through country

chought impossible for tank cperation and which had not, therefore, been properly
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defe ided against them. He also stated that our tank-infantry-artillery teamvork
in breaking out of the beachhead was a flawless example of attention to every
detail, |

The greatest single attribute of a tanker is_to_shoot accuratelv and _

with soeed. The next is the uplrlt to continually bore in; however, with a&lll
and"with his—eyes wide-open_to observe every possible point where the encmy could ,
be concealed. All SuoplClOUS points should be shot at, and although the tanker maj
not s€e any enemy, the spraying of the ground in front with machine gun fire and
the sending of a round of 75 ammunition into every suspicious bush, outhouse,
haystack, or other point of natural cover upsets the defenders who do not. know
whether they have been located or not but who consider that they have been since
fire is coming in their direction.

The tanks can make a path through hostile wire and antipersonnal mine
fields through which the infantry can pass without casualty. The infantry, on the

other hand, can spot antltank guns and concealed enemy tanks and thus greatly assist
the tanker. .

In the pursuwit north of Rome it was practicc to carry infantry on the
backs of the tanks, and when the tanks came to turns in the mountain roads, the
infantry would dismount and reconnoiter around the turn to discover the presence
of antitank guns or hostile tanks. Many tanks and guns were thus discovered, saving
our own tanks from ambush and permitting a concerted plan of attack to remove the
resistance and allow the column to proceed.

Qur light tank was veed to great advantage in mevirs with the infantry
forward line to assist them in mopping hestile resistence wi:zch had been passed
ovar by the heavier leading taiks. )

The maneuverability of our tanks can be greatly enhanced by wider tracks.
Increased maneuverability of tanks across country at the expense of speed is
highly désirable, and sbove all, our tanks should carry the highest velocity and
heaviest gun that can be carried consistent with other considerations, such as
weight and power. Armor should be sacrificed for gunpower and maneuverability on
every occasion. Tanks must be withdrewn from the line after two or three days of
continuous fighting bubt can bte put 11,0 battle zgain ofter a short rest of twenty-
Tfour to forty-eight hours.

The tank crew fights all day and spends_a large part of the night _on
malntenance and supp¢r of ‘“00¢1je ana ammunltlon. COA°equ@ntly, they g get little
“rest. "The servicé of the crew in the tank is Ehst fatiguing due to the foul air,
neavy jolting, and hammering.

A high explosive shell is th2 hash by of art 1ﬂ’v fire to be used in
front. of tanks. This type of zriillaxr fire cn—oﬁeq tiie taﬁu comnander Lo keep his
aead out of the turret, thereby giving the tank sbout fifty percent more efficiency
chan it would have if the tank were completely buttoned up. Our tankers in the
Avuored Division insist on the tanlk commaader keeving his hend out of the turret and
won't serve under a commander vwho hasn't ‘e coursge vn do tlis. However, the
sermans kriow this, and we lost quite a few tank commanczrs by sniping fire. Time
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fire_by the artillery can be placed directly on top of the tank formation when the
tanks arc buttoned up but has the disadvantage that the tank is blind and is only
about twenty-five percent efficient.

Artillery fire can be placed within fifty yvards of the tanks without any
undue damage. This requires careful adjustment of fire by the artillery and
perfect coordination and teamworl. '

The three great enemies of the tank are terrain, which restricts their
maneuverability, the antitank gun, which can be concealed and destroy the tank
at close range, and the mine, which can disable the tank termporarily. The .
ordinary mine usually blows the track which can be replaced very quickly. However,
it must be remembered that a tank once it hits a mine will never operate with the -
same mechanical efficiency again because, although the track and bogies may be
replaced, certain stresses and strains are set up in the driving mechanism due to
the sudden stopping of the machinery. A tank that has hit a mine never operates
at more than seventy-five to eighty percent of its original mechanical efficiency.

}2. Mines.

_The extensive use of mines, both antitank and antipersonnel, by the German
is one of the greatest menaces of the present war. No area, either forward or
back, is aafe from the mine. The most effective enemy mining iras the sporadic
mining of long stretches of road, road shoulders, craters, and areas upon with-
drawal, Heavily mined fords strewn with metal fragments to render detectors use-
less were also effective delays. In general, the enemy's mine technique and mine
- equipment were superior to our own. ’

During the later phases of the African campaign and throughout the Italian
cempaign the Germans employed a box mine made of wood and having practically no-
metal which made it almost impossible to'detect with a mine detector. Also, thers
was introduced the shoe mine which was a small wooden box hidden in the grass or
under the leaves and used as an antipersonnel mine.

Late in the Italian campaign a new type of antipersonnel mine appeared »
made entirely of plastic except for the detonating device. The Germans strewed thesc
freely along the ditches and roaaways. The German positions around the Anzio
Beachhead were thoroughly covered with mine fields. They presented a great pro-
blem to the passage of tanlks, a problem which was not solved. A large proportion

of the heavy losses of tanks in the breakthrough at Anzio were caused by going
through these mine fields. The antitank mine has no sure antidote except the slow,
painful process of picking up the mines by detectors or by charging through the

rdne fields at great loss to vehicles.

The "snake!" was successfully used in the breakthrough at Anzio and has
rossibilities whore the mine fisld can be located shead of time and where conditions
are favorable for approaching with a tank fo push the "snalce" through the field.
Several lanes were blown through mine fields with a great demoralizing effect on
che enemy. However, the danger with the Vsnake'" is its susceptibility to being
set off by artillery and causing heavy casualties by cur own troops in the imwmediate
vicinity.
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There was also developed a primer cord which was shot out of an infantry
mortar and when detonated, cleared a path about 20 1nches wide through the grass
exploding the antipersonnel niines,

Tanks are imperviaus to the antipersonnel mine and can go through wire
entanglements, which are usually strung with antipersonnel mines, clearing a way
for the infantry. However, the solution to the problem of locating mines and mine |
fields is yet to be found.

Intensive mine training must be given to every officer and man, regardless
of his duties. This should include detection, disarming, where mines are mostly
likely to be found, etc. Our own mines proved to be a great menace. Many locsal
operations were conductcd during the siege of the beachhead such as raids on enumy
strong points, etc., and in almost every case we had as much damzge done by our
own mines as we did by hostile mines. The sectors were occupied by different
divisions, ecach one putting in more mines, and a careful record was not kept, as
it should have been, as to location of the mines installed. Troops frequently |
place mines in front of their positions at night as a protection and go off fore-
getting to raise them or mark them properly. The result is heavy casualties to
other troops which pass over the same ground later. IMuch more drastic discipline
and training in the handling of mines and the use of mines by our own people has
got to be employed.

13. Miscellaneous.

One of the most important items of equipment is the ammored bulldozer.
It pleayed an important part in the pursuit of the Germans in Italy. Without it
we couldn!t have advanced as all bridges and culverts were blown, and houses:
were often blown into the streets. A greater proportion of armored bulldozers |
should be set up. - : : ‘

In the early days of the war we dissipated a great many 50 calibre
machine guns and also 30 calibre machine guns by placing them on peeps, trucks,
and vehicles for antiaircraft defense. This has been partially rectified but we
5t11l are wasting too many machine guns for this purpose. It is absolutely un-
necessary to install machine guns on peeps and individual passzager vehicles. 30
calibre machine guas are practically useless against air, and it is a grave question
whether men will remain in their vchicles and fire any type of machine gun against
a low flying hostile airplane.

The 37 millimeﬁef gun is another weapoh that has been built in large
quantities and which has no practical use except in small quantities in thm
Jofantry to operabe aﬂalnst macnlnb gLn nests.

In purgult in rough country, column commanders must be well forward. i
“here only the first few leadlng tanks are engaged, a column commnander should have
ais tank not more than six vehicles from the front, and the infantry cormander
should be right with him.

The Cub airplane has proven to be one of the greatest assets for artillery
fire and, contrary to expectation, has been able to survive on the battlefield
in spite of hostile air.
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For liaison communications between infantry-tank-tank destroyer teams it
is esséntial that a sufficient number of radio scts SCR-300 be available to permit
distribution down to and including infantry companies, tank platoons, and tank
destroyer gun sections. ; :

A1l artillery should receive training in'direct fire over the sigats in
addition to their normal indirect fire training. All tanks and tank destroyers
should receive indirect fire training for use as artillery in addition to their
normal direct fire training and should be equlpped with the necessary sighting
apparatus for indirect fire.

During a pursult the use of reconnaissance e¢lements, as the leading

element in a force, merely because contact has been lost locally, is not justified.
in most circumstances. Where the nature of the expected next resistence can be in

any way deduced - and it usually can - appropriate composition of the column
should be made ahead of time to overcome it; usually time is saved in the long
run if medium tanks lead. If demolitions, only lightly defended, are to be
erpected, light tanks in front work weil. Putting a reconnaissance element in
front is zdvisable only when it can be used deployed; in a situation wherein
nothing more serious than undefended demolitions are expected or where a route
reconnaissance appropriate to armored reconnaissance is expected to be the first
operational problem to be met. In pursuit situations, liaison missions are so
frequent that there is ample work for available reconnaissance without seeking
opportunities for its employment otherwise. In a pursuit the three most habitual
and most profitable uses of the armored recomnaissance platoon have bean:

-

a. Contact patrols to contact flank units.
b. Flank observation posts.
- c¢. Reconnaissance of alternate routes parallel to axis of advance.

Motorcycles again proved their worth in the last operation. Because of
the ability of the cyclist to get through heavy traffic quickly, the carrying of
written ccmﬂLnlcatlonu was greatly expedited. DBecause of the single axis of
comrunication available to the battalion throughcut the operation, traffic was
always congested, and during one phase, il took a motorcycle fifteen minutes to
deliver an 1mportant message over a route that teook a "peep' one hour and twenty
minutes to travel.

Recent actions involving rmich combat reconnaissance have revealed the
necessity for the following modifications in the Armored Car M-8:

_ a.. Added protection on the floor to protect the crew from mines; de-
3igning the floor to permit heavy sandbagging would be of some value.

b. Better protcction for the radiator. A regimenial reconnaissance
company had twelve (12) cars knocked out of action due to shell fragments through
the radistors during a period of less than one month.

c. Add a .30 Cal MG bow~gun to be operated by the assistant driver.
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) The_hatches for the driver and assistant driver on light tanks should be
redssigned to permit unrestricted movement of the gun when hatches arc opzn. On
many occasions the gun is fired when it is not advisable for the tank to button up.

In operations in mountainous or otherwise difficult terrain, the M-A
tank dozer proved to be the most valuable vehicle in the entire force. It is
capable of working under artillery fire and the speed vwith which these vehicles v
were able to repair obstacles was not approached by any other method. They were
kept. well forward in the column at all times as they could rapidly reach the head
of the column when needed. ) . '

Present camouflage nets are very inflammsble. Many have been set on fivas
by -shells or bombs causing great vehicular damage and loss. The garnishing
material is not dyed fast and must be replaced in a few months.

When TDs are firing in artillery roles, it is highly desirable to have
a large size fire extinguisher placed in a hole to rear of M~10. ’

Sights, both direct and panoramic, should be equipped with night lighting
devices. Makeshift lighting devices are not satisfactory. In direct fire at
night, hits simply will not be obtained without such devices.

At the present time all members of the armored car crew in reconnaissance
elements are armed with the carbine. It has been found that an autometic wespen
similar to the Thompson Sub-lMachine Gun must be the arm of one of the occupants af
the turret of the ammored car particularly when operating in close areas infested
with enemy infantry. The enemy will watch the traverse of the turrst and meve
towards the armored car when the turret guns are nct pointed directly at them.
This automatic weapon provides necessarily rapid close in fire against these
individuals who attempt to disable the vehicle by approaching from blind spots.

The "Bazooka! would be more effective if the ammunition was more sensitivs
to detonation. Its effect on houses and fortified strong points vould be doubled
if it did not talce much a direct hard blow against a very solid substance to
detonate it.

The packing of mortar ammunition should be improved. A wood chest, 3
- rds per chest, with a handle for carrying, is suggested.

Lombined infantry-tenk training cannot be stressed too much. Recent f

intensive training of the armor of this division with infantry elements of ancther)
division proved to be of great value. This was showm by closer cooperation, ,
better understanding of capabilities and limitations of troops, weapcons of other |
“units. However, it is fclt that while close support of tanks, medium or light, is
desirable, it was found not to be always practicsble. In most instunces it has
moved forward faster than foot treeps can advance. By lingering and waiting for
infantry to mop up, the tanks erpose themselves wduly, and if the tanks continue
on, enemy infantry will rise up and & regular infantry battle ensues, thereby
breaking up the tank-infantry team play. This situation was remedied by using
nedium tanks for the assault punch and attaching light tanks to the infantry to
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assist in mopping up operations. It is believed that semi-permanent tank-infantry
teams, trained together and used together whenever possible in combat will alone
insure the accomplishment of a tough mission.

More training must be devoted to the meaning and requirements of one's
corkat missions. This will require cormanders of all echelons to be more careful
and concise in the assigmuent of the mission, to question the sucordinate commander
carefully to avoid all possible misunderstanding of the mission. It will also
require the subordinate commander to devote more care to the complete understanding
of his mission. Then, he must be allowed full independence of action within the
score of his mission. With the full knowladge of what is to be required of him,
the subordinate will be able to conduct himself and his command more intelligently,
with the long term requirement in view. It will also render the constant re-
petition of orders, which are dependent on perfect radio communication {often
lacking), much less necessary.

More emphasis must be placed on training of combat and reconnaissance
patrols. Use of préscribed routes, rerorts of where, when and what, and the
necessity for the accomplishment of the mission cannot be tco strongly impressed

01

on cocmbat personnel.

N As this has been a discussion mainly on training, details as to recom-
mendztions on changes in equipment and tables of organization, particularly as
pertain to an Armored Division, will be covered separately.

 ERNEST N. HARHOW
Major General, US Amy
Comranding, 2nd Armd Div
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