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NOTE
3-INCH GUN MOTOR CARRIAGE M10

The power plant, propeller shaft, transmission, differential and final
drives, controls, instrument panel and many other units and accessories

on the Medium Tank M4A2 are identical with those used in the 3-Inch
Gun Motor Carriage M10.

Therefore, this Temporary Operator’s Manual for Medium Tank
M4A2, which contains later information may be used as a reference
and guide in operating and servicing those units which are common to

both vehicles until Temporary Operator's Manual TM 9-752A for the
3-Inch Gun Motor Carriage, M10, is revised.

The following Sections will apply to both vehicles in main or in part.
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1. SCOPE.

This technical manual is intended to serve temporarily (pending
the publication of a more complete revision) to give information and
guidance to personnel of the using arms charged with the operation,
maintenance and minor repair of this materiel.

2. CONTENT AND ARRANGEMENT.
a. Part T (Sections 1 through X) contains information chiefly for
the guidance of operating personnel.

b. Part 11 (Sections XI through XXVI) contains information in-
tended chiefly for the guidance of the using arms personnel doing
maintenance work.

1. REFERENCES.

Seclions XXVII, at the end of Part II, lists all Standard Nomen-
¢lnture Lists, Technieal Manuals, and other publications, also Training
I"lims, applying to the materiel described herein.

. DESCRIPTION, MEDIUM TANK M4A2 (figs. 1, 2, 3, and 4).

w General. The Medium Tank M4A2 is a heavily armored full-
el lnying vehicle powered by twin six-cylinder two-cycle liquid-
cooled Diosel engines. Its chief armament is a 75-mm. gun in a cast
artior steel turret, which is mounted on an all-welded hull of armor
plate

I, Turret and hull. The turret carries a combination mount for a
e, gun and aeal, .30 machine gun. The turret platform, or basket,

3
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rotates with the turret, which may be traversed through 360 degrees
either by hand crank or by electric-hydraulic drive. The combination
gun mount permits the gun to be elevated 25 degrees above the hori-
zontal, and depressed 10 degrees below the horizontal. The turret
guns may be manually elevated or depressed by operating the elevating
handwheel. When the gyro-stabilizer is in operation, the gun is elevated
by hydraulic power, controlled by the elevating handwheel, and the
gyro-stabilizer automatically holds the gun steady, at any quadrant
angle of elevation at which it has been laid, while the tank is in motion.
The one-piece cast armor steel turret has a thickness of 3 inches at
the front, 2 inches at the sides and rear, and 1 inch on top. The all-
welded hull is of armor plate, 2 inches thick at the front, 114 inches
at the sides and rear, and 34 inch on top.

c. Power unit.

(1) The twin Diesel engines are mounted in a compartment at the
rear of the hull. Each engine is a complete unit, with its own fuel system,
lubricating system, cooling system, and radiator.

(2) The twin engines are joined by means of a heavy junction plate
at their fan ends and a double clutch housing and power transfer unit
at the flywheel ends. The engine drive shafts carry gears meshed with
a smaller gear on the engine driven shaft, which is connected to
a single propeller shaft. Each engine has its own clutch, between its
flywheel and the step-up gear unit. In normal operation, the two
clutches are controlled by the single clutch pedal, but either clutch
may be locked out by a control on the hand throttle panel. The tank,
therefore, can be operated with only one engine should the other engine
be disabled.

(3) The normal rated output of the power unit is 375 horsepower.
The engine governors control the fuel feed, to limit maximum engine
speed to 2100 rpm at full load. With this governor setting, the tank
maximum speed is 30 mph with both engines running at 2100 rpm.
With only one engine operating, a tank speed of 20 mph may be at-
tained—an indication of the generous margin of power in reserve when
both engines are operating at full governed speed.

d. Controls. The tank is steered by means of levers, which operate
steering brakes in the one-piece differential housing. Braking is effected
by pulling back both steering brake levers at once. A hand-operated
parking brake operates on a drum on the transmission output shaft.

1
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On later model tanks, the transmission parking brake is eliminated
and both steering brake levers may be locked in applied position by
tripping a pedal. The transmission has five forward speeds and one
reverse speed.

e. Auxiliary generator. In addition to the two generators of the twin
Diesel engines, an auxiliary generator unit, consisting of a generator
and a one-cylinder air-cooled gasoline engine, is provided for use in
charging the batteries when the Diesel engines are not running, and to
provide current when the turret-traversing mechanism, gyro-stabilizer,
radio, etc., impose a heavy load on the electrical system.

f. Armament. Besides the 75-mm. gun and cal. .30 machine gun on
the combination mount in the turret, the tank carries a cal. .30 machine
gun on a flexible ball mount in the front plate of the hull. A cal. .50
machine gun for anti-aircraft fire is carried inside the turret, to be
mounted for action in a bracket on the turret hatch ring, which permits
a 360 degrees traverse. A cal. .45 Thompson submachine gun, carried
inside the turret, may be fired through the pistol port in the left side
of the turret,

g. Crew stations. The tank crew consists of five men. The driver
sits at the left bow of the tank, to the left of the transmission. The
assistant driver’s position is in the right bow, to the right of the trans-
mission and directly behind the bow machine gun. The tank commander
Is stationed at the rear of the turret, Jjust to the right of the 75-mm.
gun guard. The gunner’s station is almost directly in front of the com-
mander. The loader’s station is to the left of the 75-mm. gun.

h. Access. Access to the tank is provided by two hatches in the bow
and a revolving hatch in the turret. For use in an emergency, a quick-
opening escape hatch is provided, in the tank floor directly back of
the assistant driver.

i. Vision. For each of the five crew stations there is a periscope, all
except the gunner’s mounted so that they may be rotated for observa-
tion in any direction and tilted to raise or lower the line of vision. The
gunner’s periscope is connected to the gun mount by linkage that keeps
the line of vision in constant alinement with the gun as the gun is
elevated or depressed. The gunner’s periscope is fitted with a telescopic
sight so mounted that it may be moved, independent of the periscope
and the gun for gun laying. For the driver and assistant driver, direct
vision is provided by horizontal slots in the hull front plate. The
slots are fitted with heavy protective covers.

12

T™M 9-731B
4.5
INTRODUCTION

J- Supply tanks. The cooling system, Diesel fuel oil tanks, and
lubricating oil tanks of the power unit, and the gasoline tank of the
auxiliary generator engine, are filled from the top of the hull on right
and left sides at the rear of the turret. Each filler opening (see fig. 26)
is marked with a metal plate having raised letters, so that they may be
readily identified.

k. Communication. The tank is equipped with two-way radio for
outside communication, and with a telephone system (interphone)
serving all five of the crew.

I. Hatch hood and windshield. A removable folding hood, with safety
glass windshield, is provided for the protection of the driver. It may be
attached, by means of special fittings, to cover the opened hatch over
the driver’s seat. The windshield has an electric wiper and an electric
defroster, which receive their current through a flexible cable that can
be plugged into an outlet socket on the instrument panel.

m. Distinguishing features. All M4 medium tanks (M4A1, M4A2,
M4A3, M4A4) are of the same general design and size, and carry the
same armament. All have identical transmissions, volute spring sus-
pensions, rear idlers, and shoe tracks (steel or rubber). Other identical
units are the turret and turret platform, gyro-stabilizer, combination
turret gun mount, and bow gun (cal. .30) mount. All M4A2’s, produced
by five manufacturers, have the same twin Diesel power unit, and all
have both upper and lower hulls of welded construction. M4A2’s are
built with either one-piece or three-piece differential housings. The
M4A1, M4A3, and M4A4 all differ from the M4A2 in their power units
(zasoline engines of three different types).

n. Identification plate. Each M4A2 Medium Tank has a serial
number plate mounted in the crew compartment to the left of the
driver. This plate carries the tank serial number and manufacturer’s
name, as well as operating data. Refer to the plate before ordering
parts for repairs to avoid confusion of models and manufacturers.

h. TABULATED DATA.

a. General.

Weight Tully quiDDed': .- wesmmans won reissonn ws s as 65,476 1bs.
(iround pressure, per square inch (with rubber tracks)....... 13.2 1bs.
Db BT ] e R G e R S D 8 ft. 7 in.
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Ground clearance............ .. .. ... ... .. . . 18 in.
Tread (center to center of tracks) . ........ . . .. . 83 in
Height (to top of turret)........... . . 8 ft. 1134 in.
Ovenallilensth. ... comesmmmsan ses g, b o 19 ft. 5% in.
b. Power unit.

Make. ........... ... ... . ... .. . ... ... General Motors Diesel
Type........ Direct injection twin two-cycle engine (6 cylinders each)
Model and series................. .. .. . Model 6046, Series 71
Recommended Diesel fuel . .. U. S. Army Spec. No. 2-102B, Oct. 2, 1941
Number of eylinders (each engine)............... ... .. ... ... . . 6
Bore and BEORG . o 5ot o s e L ke 44 x 51in.
Displacement (each engine). .. ... ... . . . 425 cu. in
Compressionratio..................... .. .. . . 16to 1
Normal compression pressure at 1000 TP e el 500 Ibs. per sq. in.
Location of No. 1 eylinder.. .......... ... .. Nearest to fan
Firing order of cylinders. . .......... ... .. ... . 1-4-2-6-3-5
Number of driveshaft revolutions for 100 crankshaft revolutions. . .137
Rated horsepower (two engines combined)... ..... ... ... . . . 375
Maximum torque at propeller shaft. ... . 880 Ibs.-ft. at 1500 rpm
Idlingspeed........................ ... . ... ... .. 400 rpm
Recommended idling speed during halts.. ... .. ... . . 600 rpm
Maximum full-load engine speed. .. .. ... .. . . . 2100 rpm
Maximum no-load engine speed. .. ... ... ... . . . 2250 rpm
Total weight of power unit. .. ....... .. . . = = 4490 Ibs.

Total weight of power unit and cooling system, with coolant . 5120 1bs.
Cooling system capacity, each engine,

including tanks and radiators. ........ .. . . . 15 gal.
Over-all length (front of fan to rear of 2enerator) .o au 6554 in.
Over-all width (installed—including air cleaners) i von o o .5954 in,
Over-all height (tip of fan blade to bottom of oil pan

CER BIURY.. ... e W ol st R R ) ..45%¢ in.

¢. Weights,

Turret, with 75-mm.gun. . ... ... .. . e e JOI0E 1D
Power train unit (transmission, differential, and final drives,

with sprocket and hug assemblies). . ... .. .. . 8035 Ibs.

d. Armament. NOTE: A few early model M4A2 Medium Tanks
were equipped with two cal. .30 machine guns in a fixed mount in the
bow, in addition to the armament listed here. -

14
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1 gun, 75-mm., M3 (mounted in combination gun mount M-34).

1 gun, machine, cal. .30, M1919A4 (combination turret mount).

I gun, machine, cal. .30, M1919A4 (flexible—ball mount in front plate).

1 gun, machine, cal. .50, M2HB (flexible—race mount on turret hatch
ring).

| gun, submachine, cal. .45 Thompson, M1928A1 (carried on brackets
within tank).

I mount, tripod, machine gun, M1928A1, cal. .30, M2.

e. Ammunition carried.
75-mm. ammunition, 50 per cent H. E., 40 per cent A. P.,

10 percent W. P.. . ... . ... ... ... 97 rounds
Cal. .50 ammunition, 80 per cent A. P., 20 per cent Tracer. 300 rounds

Cal. .30 ammunition, 80 per cent A. P., 20 per cent Tracer. 6,750 rounds

Cal. 4bammunition; Ball ... o sonwnsen e et s s 660 rounds

Hand grenades, 4 Fragmentation M2, 2 Offensive M3 w/

Fuze M6, 4.-Smoke, 2 Thermite. . . .............. .. 12 rounds
f. Armor thickness.

Hull: Bront: coumeces: 2 in Turret: Front. .. ... ... .. 3in
Bear. . sweesuyn =5 114 in Sides......... 2}n.
Sides............ 114 in. BB e wescetsy wmocge BTN,
OB .o s s isciens ot 34 in. Rear. .. oo b e o 2 in

g. Turret. Cast armor steel, 360 degrees traverse.

h. Communication.

Radio set, either SCR-508, SCR-528 or SCR-538 . ... ..... ... .. ... . 1
Commander’s tank, SCR-506. . .............. . . .. ... . . ... . 1
NBICE 1ot 5 SR Aot S i s e soma! e 15-25 miles
COBB s 50 eenin e somie somcemmsnse soest s el merca et 30-45 miles

Intratank. .. ... ... Telephone

Spare radio antenna, with cover... ... ... ... ... ... ... . .. ... . .. 1

Signal flags—M238—red, orange, green. . .. ... ... ... ... ... ... 3

Flag staff—M-270 .. .. .. .0t e e o 3

i. Crew. Five men.
J. Tracks (rubber block or all-steel).
I'rack shoe width (tread).............................. ... 1214 in.
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TPREK PICH. « oo 552 500 50 50+ 1ot pspomreian s et st s g 6 in
Ground contact (with rubber BrREkE) o v s 4832 sq. in

Diesel fuel oil, total for vehicle. ....... ... ... .. 148 gal

Uppertank........... ... . ... .. each 5914 gal.

Lower reserve tank...... .. ... .. .. each 1414 gal.
Gasoline (auxiliary generator fuel BB . veoan smaiates o L 17.3 qt.
Lubricating oil—

Engine lubricating system complete with tank.. . . each 32 qt.

Engine lubricating oil tank.... ... .. ... . . each 24 qt.
Engine lubricating system...... .. ... . . . each 8 qt.

Engine transfer gear unit... . ........ .. . 214 qt.

First type AC air cleaner. . ....... .. . . .. . each 1 qt.

Second type AC air cleaner. . . ... .. ... .. .. . . each 214 qt.

Donaldson air cleaner. .. ............ ... ... . each 214 qt.

Power train unit (transmission, one-piece differential,

AR Bl e o s s s g St Ll Lo 152 qgt.

Power train unit (transmission, three-piece differential,

and nal drives) .o cin iie i s e e 136 qt.
Oil, hydraulie, Univis 47 (U. S. Army 2-97A)—

Gyro-stabilizer, complete system. .. ... . ... .. . . 214 qt.

Gyro-stabilizer oil reservoir.......... ... . ... ... . 1 qgt.

Hydraulic traversing mechanism (Oilgear), complete

1) o ———————— s 4 qt,
Oil, recoil, heavy (U. S. Army 2-96A)—

75-mm. gun, recoil cylinders. . ... .. ke i A v £ 16 pt.
Water—

Engine cooling system .. ............ ... .. each 15 gal.

I. Performance.

Maximum recommended sustained speed on hard road . . . . . .. 25 mph
Maximum speed, short periods. . ....... ... ... 30 mph
Maximum grade ascending BB o i i s 60 per cent
Maximum grade descending BBIHEY - 200505 0e e e wors v 60 per cent
Maximum width of ditch tank will cross. . .. .. e—— 1))

16
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Maximum vertical obstacle, such as wall, that tank will
climb over: .
Rubber track without grousers. ... ...................... 24 in.
Steel tracks, or rubber with grousers. .. .... ... ... ..... 36 in.
Maximum fording depth (at slowest speed)....... ... ... ... .. 40 in.
Allowabile 8L 2o con 050 S0 90005 e e et sedomimdiens 25 degrees

17
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6. GENERAL INFORMATION ON CONTROLS (fig. 5).

a. Accelerator and hand throttle. The foot throttle, or accelera-
tor, controlling both engines, is at the left of the transmission hous-
ing, convenient to the driver’s right foot. Hand-operated throttle
levers, one for each engine, are mounted within easy reach of the
driver’s right hand. In normal operation the engines are stopped
by closing the hand throttles.

b. Steering lever. Two steering levers (see fig. 5) are mounted
on the floor in front of the driver’s seat. To steer the vehicle, pull
back on the lever on the side toward which it is desired to turn. Pull-
ing back either lever slows down the track on that side and causes
the speed of the other track to be correspondingly increased,

c. Brakes.

(1) Service brakes. Pulling back with equal force on both steer-
ing brake levers slows down or stops the tank, depending on the
effort applied.

(2) Parking brake. The parking brake lever is located on the
upper rear end of the transmission housing, to the right of the
driver. The brake shoe operates on a conical brake drum attached
to the transmission output shaft. On later model tanks, the trans-
mission parking brake is eliminated and both steering brakes may
be locked in applied position by tripping a pedal. CAUTION: Always
check to see that the parking brake (s) are released before starting
the tank. The transmission parking brake is never to be used while
the tank is in motion.

18
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d. Clutch. The clutch pedal, located along the hull left side con-
venient to the driver’s left foot, disengages the clutches of both
engines at once, Either one or both of the clutches may be locked
out (in the disengaged position) by depressing the pedal all the way
and pulling out the lockout controls on the hand throttle panel (see
par. 10 d). CAUTION: Do not ride the clutch at any time, as serious
damage to the clutch will result. The driver must keep his foot off
the pedal except when actually operating the clutch.

e. Gear shifting. Shifting of transmission gears for speed
changes is effected by means of the gearshift lever, mounted on the
(ransmission to the right of the driver. (See fig. 5.) The positions
of the gearshift lever for the various speeds are shown in the dia-
gram (fig. 6). The operation is the same as in automobile gear shift-
ing, except that the gearshift lever is equipped with a latch to pre-
vent accidental shifting into first speed or reverse. The latch must
be released, by pressing down the button on the lever, to engage first
Or reverse.

7. PRESTARTING INSPECTION.

Before the engine is started, the following prestarting inspection
must be carried out:

4. Driver’s compartment.

(1) Check oil level in power train unit, fill if necessary.

(2) Check fuel level, both sets of tanks, fill if necessary.

(3) Check engine oil supply, both engines. Refill as necessary.

(1) Test engine shut-down valves (emergency stop buttons and
switches).
(5) Check presence and condition of portable fire extinguisher.

(6) See that voltmeter reads zero with battery switch open and
that other instruments indicate normal shut-off readings.

19
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Figure 6—Gearshift Positions

(/) Mo nure air heater fuel inlet line shut-off valve on top of in-
sbiuinent punel is closed, unless air heaters are to be used. Close
vilve wlter engines start if air heaters are used.

(W) Check that steering levers, clutch pedal, accelerator pedal,
gumiahitt lover, cluteh lockouts and hand throttles operate freely
wid over Tull range,

Figure 5—Driver's Controls (Driver’s Seat Removed)

(1) Cheekl Hghts and siren.

(1) Close hattery switch and wateh ammeter and voltmeter. If
pieter shows excessive discharge, open battery switech immedi-
atedy nnd neek eause, The voltmeter should normally read 2514 to 28

villlw

LEVERS
SIREN

BUTTON

CLUTCH
PEDAL

(1) Check operation of bow gun.

STEERING BRAKE
ACCELERATOR —

(1) Chook rndio and telephones.

YA
20
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A H'I‘ARTERISWITCH
Il AIR HEATER SWITCH

' AIR HEATER INDICATOR
LIGHT

b ~AIR HEATER FUEL PUMP
I - EMERGENCY STOP SWITCH
I DRIVING LIGHT SWITCH

BLACKOUT LIGHT BUTTON

I PANEL LIGHT SWITCH

VOLTMETER

AMMETER

v ACCKSSORY OUTLET

IINGINE TACHOMETER

=

I SPEEDOMETER

N - CLOCK

 TANK GAGE CONTROL
SWITCH

I" FUEL AND LUBE TANK GAGE
() IENGINE OIL PRESSURE GAGE

it 1,LOW OIL PRESSURE
INDICATOR

1LOW OIL PRESSURE
INDICATOR LIGHT SWITCH

I'" IENGINE TEMPERATURE GAGE

1 TRANSMISSION OIL
TEMPERATURE GAGE

Vo SIPEEDOMETER TRIP
MILIEAGE RESET

W—CLOCK WIND AND SET

X—INSTRUMENT LIGHT BULB
COVER

Y—AIR HEATER FUEL PUMP
OUTLET LINE

Z—AIR HEATER FUEL PUMP
INLET LINE, WITH SHUT-OFF

AA—CIRCUIT BREAKER (LC
ENGINE STARTER CIRCUIT)

BB—CIRCUIT BREAKER (LA
ENGINE STARTER CIRCUIT)

CC—CIRCUIT BREAKER (OUTLET
SOCKET, VOLTMETER,
RESISTOR, TANK GAGE
SWITCH AND TANK UNIT
CIRCUITS)

DD—CIRCUIT BREAKER
(AUXILIARY STARTER
SWITCH CIRCUITS)

EE—CIRCUIT BREAKER (HULL,
STOP, LOW OIL, BLACKOUT,
AND DRIVING LAMPS, AND
SIREN, CIRCUITS)

FF—CIRCUIT BREAKER (LC
ENGINE AIR HEATER
CIRCUIT)

GG—CIRCUIT BREAKER (LA
ENGINE AIR HEATER
CIRCUIT)

HH—PANEL FACE PLATE
ATTACHING SCREW

II—BLACKOUT DRIVING LIGHT
SWITCH

RA PD 36307A

Figure 7A—Instrument Panel—Legend
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(2) Check transfer case oil level, fill if necessary.

(3) Check presence and condition of fixed and portable fire ex-

tinguishers.
(4) Check battery solution, add water if necessary.
(5) Check for oil leaks on floor of fighting compartment,
(6) Open fuel tank selector valve.
(7) Check operation of turret locking mechanism.
(8) Check traverse and operation of turret weapons and turret.
(9) Check gyro-stabilizer mechanism.

(10) Check stowage of ammunition, flags, field equipment and
rations, if carried.

(11) Check water cans, fill if necessary.

(12) Inspect sighting and vision devices for breakage.

(13) With a clean cloth clean all vision and fire control devices.
(14) Inspect guns and mounts for defective performance.

(15) See that covers for guns, sighting equipment and accesso-
ries are properly installed.

¢. Outside tank.

(1) Check general condition of sprockets, bogies, springs, guides,

gudgeons, track supporting rollers, and idlers. Tighten sprocket
bolts if necessary.

(2) Check tracks for wear, tightness, and tension.
(3) Check track connectors for wear.

(4) Check tightness and wear of track connector wedges and
wedge nuts.

(5) Check grousers, if in use. If not in use, check to seé that a
full set is stowed in vehicle.

(6) Be sure radiators are clean and cores completely open.

d. Beneath tank.
24
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(1) Check to see that engine inspection plates are in place and

holted securely.

(2) Check to see that all drain covers and plugs are in place and

Light.

(3) Look at ground under tank for oil, water, and fuel leaks.

¢. On top of tank.

(1) Check to be sure turret race is clear of any foreign matter
which would obstruct rotation of turret.

(2) Check radio antenna for breaks.

(3) Check for oil, water, and fuel leaks in engine compartment,
(hen bolt engine compartment doors securely.
(1) Check that all accessories (pioneer tools) are present.

(h) Check level of engine coolant and refill as nee_ded. Be sure
drain valves are closed. Open bleeder valves when filling and close
when system is full.

(6) Check auxiliary generator fuel, fill if necessary. Test auxil-
imry generator.
M, STARTING INSTRUCTIONS.

n, General.

(1) Iach engine has its own starting motor (see fig. 23) and its
own starting controls on the instrument panel (fig. 7).

(2) Open fuel tank selector valve.

(3) Always hold the clutch pedal all the way d‘own, or lock out
{he clutches, while the starter is cranking its engine.

(1) Move both hand throttles forward until they are_felt to se:at
in the idle position. NOTE: Low pressure oil indicator 11gh1'js on in-
strument panel will come on when hand throttles are moved into idle

bllr:'-” 1011,

() Start the engines one at a time by pressing first one starter
utton and then the other. Do not press both staljter buttons a_t once,
(0 uvoid too great a load on the battery. Starting both engines at
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once (with clutch engaged) by means of a single starter must not be
attempted, because of the overload on.the starter motor, If engine
does not start within 30 seconds, release starter button and check
engine (see par.45b andc).

(6) After one engine is started, it may be run independently of
the second engine, provided that the clutch of the second engine be
locked out.

(7) One engine may be started and used to start the second en-
gine (see par. 8 d), but this method is to be used only when one of
the engines cannot be started in the normal way.

(8) CAUTION: Only trained personnel should attempt to start
this Diesel power unit by towing. (See par. 8e.)

(9) When both engines have been started, set the hand throttle
levers to equalize engine speeds at 800 to 1000 rpm for the warm-up
period—until engine temperature gages read 160 F' (71 C)—and re-
lease the clutch lockouts and/or the clutch pedal.

b. Cold weather starting. When the temperature is below 40 F
(5 C), the following procedure, which utilizes the air heater built
into each engine, is to be used to start first one engine and then the
other:

(1) Be sure gearshift lever is in neutral.
(2) Lock out both clutches (see par.10d).

(3) Fully open the air heater fuel inlet line shut-off valve (see fig.
7) above the instrument panel.

(4) Open the engine throttle wide.

(5) Turn on the air heater ignition switch (see fig. 7) on the in-
strument panel.

(6) Release the air heater pump plunger on the instrument panel
by turning the knob counterclockwise.

(7) Press the starter button and hold it in firmly, while operating
the air heater pump with smooth, even strokes, using a firm pressure
of ten pounds or more on the pumping stroke. (If the weather is
extremely cold, a few additional strokes of the air heater pump after
the engine starts, with a pause after each stroke, will help warm up
the engine and keep it from stalling.)

26

T™M 9-731B
18
OPERATING INSTRUCTIONS AND CONTROLS

(8) When the engine starts, release the starter: button and
quickly regulate the throttle to avoid racing the engine.

(9) Turn off the air heater ignition switch promptly. CAUTION:
The coil may be seriously damaged if the switch be left on too long.

(10) Push the air heater pump plunger all the way in and turn
it clockwise until its spring catch engages.

(11) Follow steps (4) through (10) to start the second engine.

(12) Close air heater fuel shut-off valve.

(13) When both engines have been started, adjust }'1and throt!:le
levers to equalize engine speeds at 800 to 1000 re‘:rolutlons per min-
ute (watch tachometers) for the warm-up period, and lock the
(hrottle levers by pulling down the locking lever (between the

throttle levers).
(14) Depress clutch pedal fully, release both clutch lockouts,
{hen release cluteh pedal slowly.

(15) When engines have reached normal operating temperature
(160 I, 71 C), and always before starting the ta_nk, relt?af,e hand
{lirottle lock and move both hand levers to the idling position.

¢. Warm weather starting. At temperatures atyove 40 F (5 C),
{hie air heaters need not be used. Start one engine and then the

other, as follows:

(1) Be sure gearshift lever is in neutral.

(2) Push both hand throttles all the way down, then move them
ip to the idling position.

(3) Hold down clutch pédal, or lock out the clutches.

(1) Push in one starter button and hold it firmly until its engine
ularts.

() Repeat step (4) to start second engine.

(6) Look at tachometers on instrument panel to make sure bt_)th
engines are running, adjust hand throttle levers -to equalize engine
warm-up speeds at 800 to 1000 revolutions per minute, and lock the

levers.
(7) Engage clutches slowly.
27
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(8) When engines have warmed up, and always before starting
the vehicle, move both hand levers to idling position.

d. Emergency starting. In case only one engine can be started by
the normal methods outlined in b and e, preceding, the second
engine often can be started by cranking it with the running engine,
as follows:

(1) With both clutches still locked out, or clutch pedal fully
depressed, adjust the throttle lever of the running engine to 800 to
1000 revolutions per minute on its tachometer.

(2) With both clutch lockouts released, slowly release the clutch
pedal while opening the foot throttle gradually to maintain the speed
of the running engine.

(3) When the second engine starts, again depress the clutch pedal
fully, set the hand throttle levers to equalize the warm-up speeds at
800 to 1000 revolutions per minute, then gradually release the clutch
pedal.

(4) When engines have warmed up, and always before starting
the tank, move both hand levers to idling position.

e. Starting by towing. Starting by towing should be done only in
cases of emergency. In such instances, the steps outlined below
should be followed :

(1) Check engine and fuel, oil, and cooling system to determine
if in condition to start.

(2) The towing vehicle should be placed in the lowest gear.
(3) The vehicle to be towed should be placed in the highest gear.

(4) Lock out one of the engine clutches, then, after the towed
vehicle starts to move, the other clutch should be smoothly engaged
with the throttle in the no fuel position.

(5) When the engine is turning over, move the throttle to the
full fuel position, until the engine fires. If the engine does not start
after a few revolutions, stop the vehicle and recheck to determine if
engine is in condition to start. Do not continue to tow a Diesel pow-
ered vehicle if it does not start readily. -

(6) Do not tow the vehicle with the throttle in the idle position,
28
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slnce the governor action will move the injector rack position to no
fue¢l when the engine is turned over faster than idling speed.

(7) When atmospheric temperature is 40 F or lower, opet"ate the
ulr heater when the cluteh is engaged to turn over the engine.

($) After starting one engine by towing, start the other engine
Iiy means of the running engine, observing the rules listed in d, pre-
toding.

i, ENGINE TEST.

a. As soon as the engine has started, the oil gage should be
wilched. If the gage does not indicate oil pressure within one-half
miinute, the engine should be shut down and an investigation made.
[.ow oil pressure warning lights (see fig. 7) should come on when
Lind throttles are moved out of the no fuel position, and continue to
Inirn with engines idling. They are automatically turned off when
proper oil pressure is reached as engine speed is increased. If lights
o nol go out as engine speed increases, stop engines and correct
cutne of low oil pressure (see par. 45 j).

I, Warm up the engine by idling at speed of 800 to 1000 revolu-
{ions per minute for at least five minutes.

10, OPERATING THE TANK.

& The driver should be thoroughly familiar with the function and
speration of all the controls (fig. 5) and instruments (fig. 7) before
wltempting to drive the tank.

I, When the engine has warmed up, and all instruments showing
pormal readings, the tank is ready to start.

(1) Release the parking brake.

() Disengage the clutch by pressing clutch pedal down to the
floor and holding it down. (Disengage lockouts.)

(1) Engage first or second gear (see fig. 6). NOTE: Normal
{irls, on level, hard ground, are made in second gear. First gear is
i creeper gear, for use in maneuvering the tank inch by inch, or in
Jlone quarters, and for starting the tank up a grade or in deep mud

(2]} "..'III(I.
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(4) Gradually release the clutch pedal, at the same time depress-
ing the foot throttle. CAUTION : Do not attempt to move the tank
in close quarters without the aid of personnel outside the tank serv-
ing as a guide.

(5) When the tank has started and picked up speed, release the
foot throttle and depress the clutch again, then move the gearshift
lever into the next higher gear position. Release the clutch and
depress the accelerator to pick up the load.

(6) The same sequence of operations is repeated for each shift.
The tank should be driven in the highest gear that will permit the
engine to be run at its full governed speed (2100 revolutions per
minute). NOTE: Never make the Diesel engine labor or lug; shift
to a lower gear, and keep the engine speed up. CAUTION: Do not
ride the clutch. The driver must keep his foot off the clutch pedal
while driving, to avoid serious damage to the clutch.

(7) To engage reverse gear, the tank must be at a dead standstill.
With the throttle closed to idling speed, hold down the clutch pedal,
depress safety lock button on the gearshift lever, and move lever to
the reverse position (see fig. 6). CAUTION: Backing the tank should
never be attempted without an observer out front to direct the
driver,

(8) To steer, pull back the right-hand steering lever to make a
right turn, or the left-hand lever for a left turn. This action slows
down the track on the inside of the turn and speeds up the other
track. On turns, more power is needed. As the driver anticipates
making a turn he must be ready to open the foot throttle to a greater
extent, depending on the sharpness of the turn.

(9) To stop the tank, depress the clutch pedal, release the throttle,
and pull back equally on both steering levers at the same time.

(10) The parking brake, located on the transmission housing,
should be used only for parking—never while the tank is in motion.

(11) The tachometer, the water temperature gage, and the oil
pressure gage give the most satisfactory indications of engine per-
formance. Should the indications of any of these instruments appear
to be irregular, the engine should be throttled down and the cause
investigated. Water temperature should not exceed 190 F (88 C)
under normal climatic conditions (see par. 83 b). .
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¢. llse of hand throttles.

(1) On the inside front slope, in line with the driver’s right arm
aiil 1t eye level, is the hand throttle bracket. There are two hand
hrottle ‘Iuw-.rs, one for each engine. Pushing down on th_elhand
(hirottle moves the governor link, which in turn moves the injector
vontrol racks toward the full injection position. Pulling up on the
hund throttles moves the injector control racks toward the no fu'el
position. When hand throttles have been pulled up as f_ar as they will
g0, they are in the no fuel position and the engines will stop.

() To set the hand throttle levers for idling speed, first pusp
{hem down beyond the idling position, then move them upward until
(he governor control levers are felt to seat in the idling notches of
(e governor control cams.

(1) Between the two hand throttles is a third lever, the throttlle
loek, By pushing down this lever, hand throttles can be locked in

iy position,

d. Use of cluteh lockouts. On the hand throttle bracket, directly
uhove the hand throttle levers, are two nickel buttons (see fig. 5) of
{he pull-out type. These buttons control the clutch lockouts, one for
onch engine. Light wires in flexible housings lead from the pull but-
(one back to the lockout levers (see fig. 92) in the clutch selector
lover bracket. Although the two clutches operate simultaneously
when the cluteh pedal is operated, the clutch lockouts can be used
{1 lock out either engine. Their purpose is to permit the continued
uperation of the tank on one engine if the other engine fails. CAU-
I'10ON : Care must be used in operating the cluteh lockouts. The lock-
il levers cannot be moved unless the clutch pedal is fully depressed.
‘I'v pull out or push in the lockout cable buttons, hold the clutch pedal
dlown as far as it will go.

¢. Idling. Prolonged periods of idling, especially during cold
wonther, produce conditions that can adversely affect operation or
¢ven result in serious damage to engine parts. Idling time should be
lield to a minimum and should never exceed five minutes. Whenever
ponsible stop the engine to avoid a long idling period. During neces-
ary idling periods, engine speeds should be abov.e 600 revolutions
per minute in order to maintain engine operating temperatures
ihove 160 F (71 C) minimum.
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11. STOPPING THE ENGINE.

To stop the engine, release the foot throttle, and let engine slow to
idling speed. With quick motions, push the hand throttles down and
immediately snap them all the way up to the off position.

12. COLD WEATHER OPERATION,

a. Cold weather starting difficulties are largely eliminated by the
engine air heaters (see par. 53 a), provided that the lubricating oil
in the engine is of proper grade for the existing temperature.

b. Under extremely cold conditions it may be necessary, in order
to avoid malfunctions, to exercise special precautions in lubricating
machine guns and other armament. TM 9-850 gives information cov-
ering the proper treatment of such equipment during extremely cold
weather.

c. For instructions for operation in extreme cold, see Section VIIL.

13. AUXILIARY GENERATOR UNIT (figs. 143 and 144).

a. Description. The auxiliary generator is used to keep the tank
batteries charged when the Diesel engine generators are not operat-
ing, and to supplement the output of the Diesel engine generators
when the gyro-stabilizer unit, turret-traversing motor, gun-firing
solenoids, radio, and other electrical installations, impose a heavy
load on the batteries. The unit, which is mounted in the hull compart-
ment on the sponson floor to the left rear of the turret platform, or
basket, consists of a 30-volt 1500-watt generator directly driven by
a one-cylinder air-cooled gasoline engine. A governor controls the
speed of the engine at all loads. On the control box, in front of the
unit, is the ammeter, which indicates the charging rate of the gen-
erator. The panel also has the starter button, and a charging circuit
reset button used to reset the circuit breaker. The normal charging
rate with a discharged battery is 50 amperes. With a fully charged
battery, the auxiliary generator ammeter reading should be 3 to 5
amperes. The unit has its own fuel (gasoline) tank, holding 17.3
quarts, which is filled through the filler port (see fig. 26) marked
GASOLINE, in the hull just to the left rear of the turret.

b. Lubrication and fuel. For proper lubrication of the unit, 34 pint
of OIL (ENGINE, SAE 30) must be thoroughly mixed with each
gallon of gasoline before the fuel is put into the tank. Thorough
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mixing is essential, both to lubricate the unit properly and to pre-
vont fouling of the spark plug and the intake and exhaust ports.

(1f BAI 30 oil is not obtainable, use SAE 50.)

¢, Starting, electric.
(1) Open the shut-off cock on the fuel filter at the bottom of the

fuel tank.

() In cold weather, below 32 F (0 C), close the carpuretor cht.:»ke
Iy moving the choke lever on top of the carburetor, du:ectly behind
(i engine. (The choke is open when the lever is against the stop
pin) In warm weather, or when the engine is warm, the choke
Jionld not be used.

(1) Hold the starting button in, and release it as soon as the
anpine starts. Immediately, open the choke part way, then gradually
e it to the full open position as the engine warms up. F)AUTION:
I choke must not be used as a throttle. The automatic governor

loops Lhe engine at the proper speed, at all loads.
(. Starting, hand. The auxiliary generator unit may be started by
b,
(1) Pry open the three clips on the magneto shield.
(1) Remove the front half of the shield.
() Wind the starting rope counterclockwise on the exposed
furting pulley.
(1) Use the choke as for electric starting (par. 13 c. (2).
(1)) Glive the rope a sharp pull to spin the engine quickly.

¢. Battery charging. The auxiliary generator should be in ope.ra-
(1on during use of the gyro-stabilizer unit, turret power-travermflg
(ochanism, radio or interphones, and when any of the solenoid-
aperated guns are being fired, if the Diesel engine generators are not
aperating, and also if they are running and the amm'eter on' the
minin instrument panel indicates that the battery is discharging.
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f. Air duct. With the unit in operation, the heat from the gasoline
engine is normally carried into the Diesel engine compartment by
air from the auxiliary generator engine blower, on which the engine
depends for cooling. The warm air can be directed into the crew
compartment by opening the door at the end of the air duct.

g. Stopping the generator engine.

(1) Press the red stop button on the back of the magneto and
hold it down firmly until the engine stops.

(2) Turn the fuel shut-off cock clockwise until it is fully closed.
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1, ARMAMENT.

i, Deseription.

(1) The standard armament installation in the Medium Tank
MAALZ consists of a 75 mm gun and a caliber .30 machine gun on a
combination mount in the turret; a flexible-mount caliber .30 ma-
¢hine gun, in the right bow; a caliber .50 machine gun for mounting
un the revolving turret hateh ring for antiaireraft fire; and a caliber

Iy submachine gun, carried inside.

(i2) The 75 mm gun and the caliber .30 machine gun in the turret
hive a 360-degree traverse (effected by traversing the turret),
nnd may be elevated 25 degrees above the horizontal and depressed
) idlegregs below the horizontal. Elevation of these guns is controlled
oither manually or by a gyro-stabilizer, which automatically main-
lnims their angle of elevation with reference to the horizontal
when the tank is in motion. The gunner sits to the right of the 75
mm gun and operates the elevating and traversing controls, the
slubilizer controls, and the firing switches for both turret guns (or
(he 75 mm gun firing pedal). The gunner sights through a telescopic
dpeht built into his periscope (par. 15 e). The mount for the gunner’s
periscope is connected to the gun by an arm and link, so that the
line of aim is automatically changed with any change in gun eleva-
fion, and is automatically maintained (vertically) on the target
when the gyro-stabilizer is controlling the gun. Calibrated controls
vinhle the gunner to adjust the reflecting prism of the telescope to
hiring the line of aim on the target when the gun is elevated to the
anple called for by the range to the target.

(3) The loader is stationed to the left of the 75 mm gun. A per-
eope for the loader is located in the top of the turret, in a mount
(hut ean be tilted or revolved to change the angle of vision, A pistol
port i1s provided in the left side of the turret.
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.30 TURRET GUN
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.45 SUBMACHINE GUN
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STOWAGE POSITION
15 rounds—Left sponson for-
ward of water can rack.
17 rounds—Right sponson
next to assistant driver.
15 rounds—Right sponson for-
07 rounds 75 mm ward of engine compart-
0% HE ment bulkhead.
(0% AP 30 rounds—On floor under
£ turret basket to rear of
0% WP (smoke) escape door.
8 rounds—On turret “ready”
rack floor.
12 rounds—In ready clips
around turret basket step.

150 rounds—In three 50-round
100 rounds caliber .50 box_es right sponson next to
K0% AP assistant driver.
- il 150 rounds—In three 50-round
20% tracer boxes strapped to turret
floor.

1500 rounds—In eighteen 250-
round expendable boxes un-
der turret basket to rear
of driver.

1750 rounds—In seven 250-

(110 rounds caliber .30 round expendable boxes, on
L\ 0 > turret floor under 75 mm
KO% Al gun
W) % tracer 250 rounds—One 250-round

expendable box on “ready”
rack of bow gun.

250 rounds—In one 250-round
expendable box on “ready”
rack of turret machine gun.

660 rounds—In twenty-two
. naliher A5 30-round clips in subma-
#60 rounds caliber .45 chine gun bracket above

turret radio.

1! prenades, hand 4 fragmentation, 2 offensive
| (ragmentation M2. and 2 smoke in box under
o {hermite, incendiary. 4 smoke. 75 mm gunner’s seat.
' offensive M3 w/fuze, 92 smoke and 2 thermite in
detonation, hand grenade, M6. box, left side turret wall.

—1 LNOYH I__

AMMUNITION

RA PD 36308

""READY" TRAY

CAL. .30 BOW GUN

(TURRET FLOOR)
CAL .30 BOW GUN

/ (TANK FLOOR)

SPONSON

CAL. .50 BOXES (SPONSON)

i

\

75 MM (SPONSON)

""READY" TRAY

75 MM (TANK FLOOR)

M

(TURRET FLOOR)

CAL. .50 BOXES
Figure 8—Ammunition Stowage Diagram

75 MM (SPONSON)

75 MM "READY" RACK
(TURRET FLOOR)
LEFT
o 0 o ©

75 MM (UPRIGHT

ON TURRET STEP)

RA PD 36308A

Figure 8A—Ammunition Stowage
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(4) An antiaireraft mount for the caliber .50 machine gun is o
the revolving turret hatch ring. The hatch ring may be locked
prevent its revolving.

(5) A periscope in a revolving mount in the turret hatch is pro:
vided for the use of the tank commander when the hatch is close

(6) The caliber .45 submachine gun is carried in a bracket in th
top rear of the turret, just above the radio.

b. Stowage of ammunition.

FOITY s ariiinnis R B S i A e e Lo essters rorn S 97 rounds
L S 6750 round
OB CABBEE 555 55 653 + v wien el Seslsar s 300 round
SASNERHMENT - . crnfo i o Rt e bt 558 SSiRTEEwS1S 45 660 round
Hand grenades ................................. 12 rounds

15. OPERATION (figs. 11-14).

a. Turret traversing mechanisms (figs. 10 and 148).

(1) Description. The turret can be traversed manually by means
of a handwheel, or mechanically by means of a hydraulic mechanism
with electrie drive. Power traversing of the turret may be done at
varying speeds and in either direction, depending on the degree and
direction of rotation of the pistol-grip control. A disengaging shift
lever keeps the power traversing mechanism inoperative as long as
the handwheel is engaged for manual traversing. The power travers-
ing mechanism and the traversing handwheel are directly in front
of the gunner. The position of the turret, with reference to the
front of the tank, is indicated by a telltale arrow (on top of the
slip ring box), which always points to the front end of the tank.
At the gunner’s right is a locking clamp which, when engaged, pre-
vents rotation of the turret. It is important that this locking clamp
be completely disengaged (with the handwheel turned as far as pos-
sible to the left, or counterclockwise) before power or manual tra-
versing of the turret is attempted.

(2) Traversing.

(a) Free the turret by turning the wheel of the turret locking
clamp to the left until it will turn no farther, to completely disen-
gage the locking lug from the turret ring gear. :
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DIRECT VISION
CLOSURE CONTROI

DIRECT VISION
SLOT

TRUNNION
Pir

IRERINC: BRAKE
N TR SHAFT

CAL. .30 AMMUNITION RACK

RA PD 36311

Figure 11—Assistant Driver's Station in Right Bow
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(b) Before using the power traversing mechanism, always chee
to see that the turret traverses freely without binding. Push do
on the shift lever below the hand traversing grip while slowly turn
ing the traversing handle to engage the hand traversing gear

Rotate the turret 360 degrees by hand, to make certain it does no
bind.

(c) The power traversing mechanism may now be engaged an
the hand traversing mechanism disengaged by pulling up on th
shift lever while slowly turning the handle.

(d) Turn the turret switch, on the face of the turret master
switch box, to on. Closing the switch starts the motor, which drives
the oil pumps supplying hydraulic power to the traversing mechan
ism and to the gyro-stabilizer.

(e) The turret can now be rotated by turning the pistol-grip
control handle in the desired direction. The traversing speed is in
direct relation to the angle to which the handle is turned from it
normal position; that is, the farther the handle is turned, the faster
is the traversing speed.

(f) When the stabilizer and the power traversing mechanism
are not to be used, turn the motor switch to the off position.

(g) Lock the turret by turning the turret clamp handwheel all
the way to the right, or clockwise, rotating the turret slightly, if
necessary, to engage the elamp in the turret gear.

b. Gyro-stabilizer unit (figs. 138; 148-150).

(1) General. When firing the 75 mm gun with the tank in motion,
the gun can be aimed and held at a constant angle of elevation, with
reference to the true horizontal, by means of the gyro-stabilizer
unit, which operates the hydraulic elevating cylinder to offset the
pitching or rolling of the tank. CAUTION: Do not operate the

gyro-stabilizer when the tank is standing still, to avoid drain on the
batteries,

(2) Operation.

(a) Check the oil level in the stabilizer oil gage (fig. 149). The
glass gage at the front of the reservoir should show at least two-
thirds full (Univis 47). Add oil if needed.
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(1) Tuke the hand elevating gears out of mesh by pushing in on
the trigger on the bottom of the elevating gear clutch lew.ar (ﬁg‘.
10) und then moving the knurled lever to the left and releas_lng the
tigper. Do not operate lever with gyro-stabilizer power switch on.

() Iv nand, move gyro-stabilizer control box (fig. 150) mounted
un Lurret enliber .30 machine gun bracket to left of 75 mm gun, to

(e true vertieal, CAUTION : Do not turn on current or a.ttempt to
pperinte gyro-stabilizer until control box has ?)een placed in corref:_t
pomition, I the box is not vertical, the gun will move and may seri-
ginly injure personnel in turret.

(1) e nure the multi-prong plug (fig. 150) is connected to the
gy roccontrol unit,

(0) Mot the stiffness adjustment knob on the recoil and stabilizer
puntral hox (g, 149) at zero.

(1) ‘I'v start the gyro unit, turn the turret switch to the on posi-
{lon Then snap the stabilizer toggle switch to the left or on position.
(WO Allow at least 60 seconds for the gyros to rear_*.h tol? speed.
{4 wubvzero (1Y) weather, allow one-half minute running time for
il degree below zero.)

() Turn the stiffness adjustment kn_ob slowly jco the rlg_‘ht as far
wi possible. If the gun vibrates, indicating too stiff an .?tdjustment,
decrenne the setting slowly until movemen‘F stops: Fallu_re of thi
gl Lo remain in its set position indicates insufficient ?,tlﬁ'n‘ess. 1
e pin starts to vibrate as the stiffness rh_eostat l_mob s a(.:l_]usj:e(?,
(i Lhe knob in the opposite direction until the v1brai';10n is elimi-
snled During operation, it may be necessary to ma:ke slight ch:'a.nfges
W Lhe aliflness adjustment knob from time to time as conditions

VL

(i) liring the gun to the desired elevation by turning the elevat-
fip hinndwheel.

(1) Before firing, set the recoil adjustment knob on the control

lwiw Lo the No. 5 position.

(1) If the breech drops after firing the_ first round, cl}ange tll-:e
jevoil setting, by turning the knob to the right, or cl(?ckw1s.e. If the
Lireech rises. turn the knob to the left. Check the recoil setting after
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each of the first few shots, and adjust until the correct setting i
reached.

(3) Cautions. In operating the stabilizer, certain cautions are tg
be observed :

(a) Never force the gun up and down rapidly by hand, to avoi
drawing air into the system around the piston rod.

overload the tank battery.

(c) Keep all stabilizer parts tight,
lubricated,

par. 143).

(e) Sudden changes in the speed of the tank will cause the gun
to bob. For consistent firing, it is essential that the speed of the
tank be kept as constant as possible, with the engine running at full
governed speed. (To run the tank at reduced speed, shift to a lower
gear and maintain full engine speed, rather than run on part throttle
in a higher gear.)

(f) To protect the battery, the auxiliary generator should always:
be in operation while the stabilizer or the power traversing mechan-
ism is in use.

(g) While the tank is standing still, the gun should be controlled
manually. Do not use the stabilizer except when the tank is in mo-
tion.

¢. 75 mm gun and caliber .30 machine gun.

(1) Firing controls (fig. 138). The two turret guns are fired elec-
trically by means of the firing buttons (foot-operated switches) to
the left of the gunner. The foot switches operate only when the
firing switch on the turret switch box is to the left or on position.
A red telltale light warns when the firing switch is on. The right
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switeh fires the 75 mm gun, the left switch the caliber .30 machmz
gun, The 75 mm gun can be fired mechanically by a pedal mounte

L the left of the foot switches.

() Precautions. The care and operation of. the 75 mm guntase-:
povered in detail in TM 9-307. Certain precautions should be noted:

(1) Make sure that the telescope is perfectly calibrated with the
pin by bore sighting.

(1)) Check the alinement of the machine gun by firing on a target

HAMNDLE

NIRRT
LIS

IATCH

RSl

RA PD 36312
Figure 12—Pistol Port, Closed and Locked
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at a.known range, and make any necessary adjustment at the rea
of the gun mount.

(c) Before firing the 75 mm gun with the gyro-stabilizer in opera
tion be sure the stiffness and recoil adjustments are properly set

The recoil should be set at 5 at the start, and adjusted as necessar
after each of the first few shots.

d. Firing of other guns.

ROTATION

» N
® ) __— SET SCREW.

KNURLED NUT

[ ¢ ELEVATION
i SET SCREW

RA PD 36313
Figure 13—M35 Periscope and Housing Details
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(1) The assistant driver observes the str‘ike 03‘.‘ his caliber .30
Wexible-mount bow machine gun by means of his periscope.

(!} I'he caliber .45 submachine gun can be ﬁ?ed through the(}l)istol
porl, and its fire observed also through the periscope of the loa erlor
e tunlk commander, The calibfzr_ .45 gun can be used also to supple-
Wit (he ealiber .50 gun for antiaireraft fire.

T iber i is fired from a special mount

iy The caliber .50 machme'gun is : : -

Wit Lhe revolving turret hatch ring (fig. 145),. v_vhlch_ permits an all
vl traverse, and almost verticle fire for antiaircraft use.

o Periscopes and telescopic sight (figs. 13 and 14).

(1) An indirect vision device, or periscope, is lprovided fortii(;}};
srew member at his station (see fig. 4). Each periscope, excep

DEFLECTION
ADJUSTMENT

ELEVATION
ADJUSTMENT

TELESCOPE
HANDLE

RA PD 36314
Figure 14—M3 Periscope, with Telescope, for 75 MM Gunner
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of the 75 mm gunner, is mounted in a revolving plate which permits

vision in any direction, and the mount can be tilted to raise or lower

the line of vision. Lock serews are provided to hold the mount sta-

tionary when desired. The periscope is held in place in its mount by
a knurled nut on the back. A safety lock on the periscope housing

prevents the periscope from falling out if the nut becomes loosened.

(2) To install the periscope, push it upward into place until the
retaining bolt is against the mount. (If the periscope does not enter

freely, check to see whether the head guard bolts have been tight-
ened down too far, so that they protrude inside the periscope mount.)
Tighten the knurled nut at the back of the periscope and move the
safety lock into place. To remove the periscope, unlatch the safety
lock, loosen the retaining nut, and pull the periscope down by the
handle.

(3) The heads of the periscopes are replaceable. They are pur-
posely made of relatively fragile material so that, in case of a hit,
they will shatter rather than become wedged in the mount. Care
should be exercised in handling periscopes to prevent cracking or
breaking of the heads.

(4) The mount of the 75 mm gunner’s periscope is linked to the
gun by means of an arm and synchronizing rod linkage (see fig. 149)
so that its position changes in accord with any change in the eleva-
tion of the gun. This periscope includes a telescope which can be
adjusted for elevation and deflection, to provide for its calibration
with the gun (as determined by bore sighting) and to permit the
accurate laying of the gun and the observation of its strike.

f. Pistol port (fig. 12). The pistol port is in the left side of the
turret, above the loader’s seat. It is equipped with a heavy cover,
which can be locked in open or closed position. To open the pistol
port, turn the lever handle to release the latch, then push down and
out on the lever handle to swing the port cover up and out. When
the cover is out as far as it will go, turn the lever handle to engage
the locking lug in the socket at the left side of the port,

g. Turret hatch (fig. 145). When the turret hatch is open, a safety
check, just below the hinge of each hatch cover, keeps the cover
locked in the open position. To close, pull out the check release ring
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while pulling the cover. The half cover equipped with the locking
v whould be elosed last. When both covers are closed, they should

L locked by moving the lateh handle to engage the latch with the
fii ol the hateh, To keep the hateh cover ring from revolving, turn
it wo thit the slot in the lower edge of the turret hateh ring is in
Ui with the finger release ring, then push the locking bar up into
e ulol in the hateh ring.
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Paragra,
DRPBOHE once crcuvsin 2 52078 RUBIE S0 S mretommrone. mesme: sress 16
Prestarting inspection ....... ... ... ... ... . .. .. .. . . . 17
Inspection during operation ............. ... ... . ... . . .. 18
Inspectionat the halt .............. ... ... ... ... . 19
Inspection after operation ........................ .. 20
el R LT T o R — 21

16. PURPOSE.

To maintain mechanieal efficiency, tanks must be systematicall
inspected at regular intervals in order that possible defects may
discovered and corrected before th ey cause serious damage.

17. PRESTARTING INSPECTION.

It is essential that all five members of the crew be utilized in th
inspection of the tank, under the direction of the tank commander.
The inspection will cover the entire tank as well as the engine, a
outlined in paragraph 7.

18. INSPECTION DURING OPERATION.

a. During operation, the driver should be alert to detect abnorma
functioning of the engine. He should be trained to detect unusua
engine sounds or noises. Each engine should be listened to individual
ly, to isolate trouble when it is detected. The driver should glane
frequently at the instrument panel gages to see whether the engin
is functioning properly. An unsteady oil gage pointer may indica
low oil supply in tank or air leak in the suction side of the oil pressure
pump, provided that engine speed is fairly constant. The drive
should frequently check the free travel of the clutch pedal (par. 90).
The steering and braking levers must be checked to make sure that
their operation is positive.

b. Only under exceptional circumstances should a vehicle be op-
erated after indications of trouble have been observed. When in
doubt, stop the engine.

¢. Inspection during operation applies to the entire vehicle, and
should never be neglected.
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i INKPECTION AT THE HALT.
#. Al ench halt the operator should make a careful ipsfpectior.z of
e volilele to determine its general mechanical condition, Minor

detoctn detected during operation, and defects discovered at the

Wult, shiould be corrected before resuming the march. If the defe_ct:&;

Lutinol he corrected during the halt, report to the proper authority.
I A nuitable general routine is as follows:

(1} Allow the engine to run a short time at idling sp_eed. Liste?n
fod untinial noises. Then speed up the engine geVel‘al times, again
Welwndng carefully. Check oil pressures and engine temperatures.

(41 Inspect for water, fuel, or oil leaks, inside and outside the

ik

(1) Ixaumine tracks for adjustment and for worn, loose, brokel_l.
Wl lesing parts. Remove dirt from rollers and from between bogie

wiinn wnd levers.

(1) tuspeet hull and fittings for missing, worn, or loose parts.
(1) Cheek the transmission oil temperature gage.

(1) lnupect the lights.

(/) (heel steering brake adjustment.

() Cheek Tuel supply.

() (‘heck engines for loose parts, connections, and leaks.

(10) Wipe all vision devices. (Do not use an oily or dirty rag.)

M INSPECTION AFTER OPERATION.

4 Al the end of each day’s operation, the commander should re-
Qe an inspeetion similar to that made at halts, but more _thorou_gh
il detiled. The inspection should be followed by preventive main-
{haiee If defects cannot be corrected, they should be reported
(iomptly to the person in charge. Oil checks should be made on level
wionnd nfter the vehicle has been allowed to stand until the oil has
il NOTE: The fuel tank selector valve should be closed when-
svet nlops of any length are to be made.

I (rinels that develop in castings or other metal parts may often
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be revealed upon the completion of a run by the presence of oil an _
dust deposits.
¢. The following points shall be covered in the inspection:
(1) Examine the tracks and bogies.
(2) Check track tension.
(3) Inspect idler and bogie.

loose bolts.
(5) Examine track shoe units for unserviceable units,
(6) Check transmission and differential oil level.
(7) Check and clean air cleaners.
(8) Inspect lights and siren.
(9) Check for loss or damage of exhaust mufflers and accessories,
(10) Inspect sighting and vision devices for breakage,
(11) Inspect guns and mounts for defective performance.

(12) See that covers are properly installed on guns, sighting
equipment, and accessories.

(13) Inspect ammunition and fighting compartments for cleanlj-
ness and orderly arrangement.

(14) Replenish oil, fuel, water, and ammunition.

(15) For continuous operation in hot weather, battery water must
be replenished about twice a week.

(16) Check operation of turret traverse.
(17) Check operation of auxiliary generator,

(18) Check all items listed on commander’s report.

21. PERIODIC INSPECTION,
The following periodic inspections are prescribed :

a. After 50 hours or 500 miles of operation (whichever occurs
first),
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Pulit of Inspection Remarks Paragraph
Reference
Figline nssembly ........ Check for loose parts,
lines, and connections
T Clean and refill .......... 26; 64
BREAPY .. e o Replenish water and clean
terminals -« .u ciwws 117 b
Cliteh and controls ... ... Check and adjust ........ 90
Propeller shaft . ......... Test for vibration and back-
| FE 721 & S P e 97
Luhirienting oil system ...Drain and refill ....... XL 25b
Check lines and connections
for leaks
Replace filter elements . ... 60b (1)
Cleati ‘BtEATNEY uowacws sures 60b (2) (b)
el of) system . ......... Check lines and valves for
leaks
Fower Lraversing mech- Lubricate at two grease fit-
Unism, turret ... ... ... tings on traversing gear
Use general purpose grease
in grease fittings on tra-
versing gears and on tur-
POL PACE : vnmiae mescans ¢
Auxiliary generator ...... Check spark plug ........ 136 a
Check magneto contact
POIRLE o wewnn s v 136 b
Itopeat Inspection After -

Operation Steps . ...t i
Mulke out driver’s report

h. After 100 hours or 1,000 miles of operation (whichever occurs
frut).
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Point of Inspection Remarks

Repeat Inspection After
Operation Steps . .......coouini .

Enging: s s avamas Clean thoroughly

Fighting and engine com- Clean out; correct cause of
partments ............ excess oil

Auxiliary generator ...... Inspect for dirty condition,

loose or faulty contacts. .

Generator regulators ....Inspect

GEHEEAROE" o wmm seamsisimrmis s Check functioning and lu-
hiricate ooumun sannm e o

Cluteh and controls ... ... Check and adjust ........

Propeller shaft .......... Inspect and lubricate .. ...

Cooling system .......... Clean radiators and fan
shrouds

Fuel system ..o o Inspect lines for leaks at

connections
Primary fuel filter ...... Check, clean if necessary ..

Secondary fuel filter ..... Check, and replace filter ele-
ment if necessary ......

Valve and injector oper-
ating mechanism

Check, and adjust if neces-
sary
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Section V
LUBRICATION

Paragraph

DT s covimiae o ociie i aree S A e S SRERATE ¥ 22 .
"in\m WP o= (i vararands s ion SrnRsTaE TR aaleretailene S5 e bee i 23
IRRNBIMIRRION 011 COOLEY . .. ovitin e ittt s 24
Lahilonting oil tanks and lines .. ...coviiiiiiininnnnnnn 25
Fbitontion instructions ... ..ot oot e 26
O and recordS . oov ot e 27

3 LUBRICATION.

Il War Department Lubrication Guide (figs. 16 and 17) for
Mudinn Tank M4A2 shows the points to be lubricated, the periods
ol lubitention, and the lubricants to be used. Besides the items listed
i the guide, moving parts such as door and shield hinges, pistol
ptt vovers, and door latches, must be kept lubricated. (Oil holes
wind luhriention fittings are painted red for easy identification.)

4l POWER UNIT (fig. 15).

w lLubricating oil is drawn from the oil supply tank by the pres-

site ol pump (par. 59) and is pumped through the engine oil cooler
{pr G1), which is mounted on the outer side of each engine. The
contedd il is then pumped through the engine lubricating oil circuit,
il teliurng to the two sumps (front and rear) in the engine oil
pis, Lo which the two scavenger pumps return it to the supply
tanl A upring-loaded by-pass valve in the oil cooler adapter by-
psnnn oil directly from the pump to the engine lubricating system,
“hihever Lhe pressure at the oil cooler inlet becomes approximately
1 pounds greater than the pressure at the oil cooler outlet.

i A pressure relief valve is housed in the oil pump, and an oil
(vnnire regulator valve is attached to the rear of the cylinder
Lol on the oil pan bolt flange.

¢« I'wo lubricating oil filters (see par. 60) for each engine are
winled on the filter panel (fig. 30) on the engine compartment
Lullihend, Ol entering the filter is bled off one of the oil passages
i the eylinder bloek, forced through the filter element, and returned
diiectly to the engine oil pan.
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i A breather vent at the top rear of each engine leads from the
Wy wheel housing into the cylinder head. A breather outlet at the
guvernor housing leads to the air cleaner inlets.

OIL PAN —REAR

4. I'RANSMISSION OIL COOLER.

Il transmission oil cooler (par. 104 f) is mounted in the crew
Suipartment, at the top center of the engine bulkhead (see fig. 74).
il from the transmission circulates through the cooler and back to
e Lransmission through two tubes, which are located to the right
il the propeller shaft housing, on the hull floor.

RA PD 36015

PRESSURE REGULATOR (STABILIZER)

- CYLINDER BLOCK MAIN OIL GALLERY

i4 LUBRICATING OIL TANKS AND LINES (figs. 18 and 19).

4 Tanks (fig. 18). A separate lubricating oil tank is provided for
sl engine. Each tank is filled through its own filler hole on the top
uf 1he tank back of the turret. Oil level is shown by the combination
lhilenting oil and fuel gage (par. 122 e (10)) on the instrument

,

"'~.\ 4

&

9 3
s 2?{ paniel (g, 7).
Y2 QO O
4 552 & . :
5 53 &¥ >e Iy, T'o drain tanks and engines.
8 g5 22
/D 206 (1) Itemove the lubricating oil tank drain plug cover plate, below

the hull floor plate (34-inch box or open-end wrench).
(1) lemove the drain plugs (square l4-inch Allen wrench).

(1) Remove the two engine oil pan drain plug cover plates be-
wenth each engine (74-inch open-end wrench).

OIL S5TRAINER

(1) Remove the engine oil pan drain plugs, one in the front and
st I Lhe rear, from each engine.

¢, Ilixternal lubricating oil lines (fig. 19). Engine overheating and
Jher symptoms of faulty lubrication (as outlined in par. 45, Trou-

o .

] \

3 \ : ! . - 3

2 \ ? & f ' ¢ Hhooting) may indicate the need for removal and cleaning of

= = & g | ' uvlernal lubricating oil lines, and possible replacement of faulty

o w [ a | (-5 - . -

2 3 § ES s 3 2 {1ihen, hose, or fittings. To remove oil lines:

: g <5 &S § I Gk )

5 5 RS 6% g 3 28 (1) Drain the lubricating oil systems (par. 25 b).

o 0 s g : £9 ! g y p

g 5 [ o= w g

z z 0 > Z ac Z " & v £l

9 ] Oz 25 £ 2 gé () Remove the inlet and outlet hoses to lubricating oil filters,
5 > & = o : 2 3

- . Ca §3 8 £ B Anconnecting them at the filters (fig. 30) and at the junction plates

linmediately below.
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(3) Remove the vent hose (see fig. 19) between each lubricati
oil tank and the engine breather connector.

(4) Remove the lubricating oil inlet and outlet tubes, from §
neath the engines, with inspection plates removed (see par. 71

(2)).

(5) Remove the inlet tube connections from the lower rear out

sides of the two engines, and disconnect tubes from lubricating
tanks, '

(6) Blow out all lines and fittings that have been removed, 3
flush out with gasoline.

(7) Install lines by reversing the removal procedure.

26. LUBRICATION INSTRUCTIONS.
a. General.

(1) The following lubrication instructions for Medium Tan
M4A2 are published for the information and guidance of all co
cerned, and supersede all previous instructions.

(2) References. Materiel must be lubricated in accordance wif
the latest instructions contained in Technical Manuals and/or Or(
nance Field Service Bulletins. Reference is made to the Gener
Instruction section (OFSB 6-10) for additional lubrication inform
tion, and to the Product Guide section (OFSB 6-2) for late$
approved lubricants.

b. Lubrication Guide (figs. 16 and 17). Lubrication instruction
for all points to be serviced by the using arm are shown in Lubriea
tion Guide No. 119, which specifies the types of lubricants require
and the intervals at which they are to be applied. The detailed lub
cation instructions that follow contain the same information as th
guide. Guides from which data are reproduced are 10 x 15 inch lam
inated charts, which are a part of the accessory equipment of eacl
piece of materiel. Data contained in the lubrication guides are taker
from Technical Manuals and are binding on using troops.

¢. Notes. Reference numbers in the Lubrication Guide (figs. 16
and 17) refer to the following notes giving additional lubricatiof
and service instructions on individual units and parts. (Cold weath
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Bilsiantinl wnd Anal drive
dinin plug (vingle unit);
Fins! dilve drain pfuq

{ ¥ plece unit)

WiMsinntinl dioin plug

[} plecw unit only)
|||M|mr:umr drain plug
PRRaIe tasnr plate fo reach)

VRVILED TROM FIGHTING
LOMPARTMENT

(Note T)
Rhgbeh ahities shalt bearing C6
[Nale 15)
Baanialar [granse cup) WB
AR AN fup. tuin 1 lull turn)
schameter adapter €6
Liahih ielense bearing WB

Fagline lub, oil tank O
[Sne Tablel
(0l eap! INote 4)
husilinry generator OF
A1 dleaner (Note 3)

LOMPARTMENT

Lluleh pilo! bearing BR
[Note B8)
Funl Miter {recandary)
[Note 9)
Fusl Klter (primary)
{Note 91
Siniler ISAE 30) OF

) wilers) (Note 15)
Faglnwn lub. oil tank
drain plug
(1w reach, remove cover
under hull}
Air cleaners OF

[Note 3)
Lubtlcating oil filters
Mote 51
L sunheme drain plugs
I 1o reach, remove cover
under hull)

Luhticating ofl strainer

(hate models) (Mote )

P‘uufn sabe |See Table) OE .

1 oo
Yo [ N
t'upﬂ_nnﬂlﬂ I- b

WAVILED TROM ENGINE

Lubricant o Interval
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CRDMANCE SERIAL NUMBER located on name plate inside fighting compartment.

Intsrval o Lubricant

3 OF Final drives (3-piece unit
only) (See Table} (Note T)
(Fill and level plug)

SERYICED FROM FIGHTING
COMPARTMENT

Y €6 Steering brake lever cross

=53

shaft

‘-gl—_

“ud

|- 3 OE Trans., diff. and final

drives [single unit];
Trans. and difi. (3-piece
unit) (See Table)

(Fill cap, level gage)
(Note 7)

4= 1 CG Speedometer adapler

1 I._;'_ : J\ |

™~ i €6 Gearshifl lever yoke shaft

1™ % OF Parking brake lever shaft

il

link eye (oil hole)
Ye €& Parking brake lever shafi

1 €6 Universal joint (fitting)
(Nete 10)

1 €G Slip joint (plug)
(Note 10)

1 €6 Clutch selector lever
shaft [Note 11)

1 €6 Universal joint {fitting)
(Note 10)

Trans., diff. and final drive
oil cooler drain plugs

wihaiwlie 1pacified)

Crankcave grade (unless

WB  GNEASE, general purpose
Mo, 1

No. 0 (+32° F.to 0" F.)

BR—GREASE, ball and roller
aring

!
KEY I
INTERVA
suERICANTS ?‘.—m MILES 1—1,000 MILES
iL in CG—GREASE, genaral purpose i/7—500 MILES 3—3,000 MILES
Cranhcors g No. | {above +32° F.

CHECK DAILY
Air cleaners
Engine oil tanks
Primary and secondary
uel filters

Figure 16—Lubrication Guide, Medium Tank M4A2
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TANK, MEDIUM, M4A2
ORDNANCE SERIAL NUMBER located on name plate inside fighting compartment.

CAUTION—Lubricate Suspension Sys-
tem Points on BOTH SIDES of Tank

Interval & Lubricant
!ﬁ C6 Track support rollers

r’hr -

r*v*r*r}g R
r

'III""
m"" (“
J(' A A .l‘kl.’ [

. "L‘ -'-m-;m:

Lubricant o InhwI

Bogie wheels C6 Y-

,‘ Intlrval o Lubricant

SUSPENS|ON SYSTEM -- Y4 €6 Suspension system idl

Lubricant o Interval

Turret Iraversing gear and rack C6 %
[To reach, remove guard)

Hydraulic oil tank OH Y%
(Fill cap} (Check level and refill
if necessary) (Note 12)

Turret support bearing €6 %

Gear shaft bearings 6 %

Turret support bearing €6 Y

Hatch ring C6 Y4
{To reach, lift rubber pads)

Turret support bearing C6 %

Auxiliary generalor
[Fill cap) (Note 13)

TURRET

KEY
LUBRICANTS INTERVAL

OE—OIL, sngine Ya—1250 MILES
CG—GREASE general pnrpusl

No. | (above +32° 2

NQ 0 +32*F.to0° F)
OH—OIL, hydraulic

RA PD 3631

Figure 17—Lubrication Guide, Medium Tank M4A2
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.\ Pur lubrication and service at temperatures below zero F (-18

# }, polur Lo Section VIII).

NOTES—LUBRICATION GUIDE

NOTE
U R N i
B B e wcisve s miaiinn s 4 Sl 08§l o B/ e o S Sliwe e lm e 2
Ah BRI THEERS: v vneiis wrmum e nwaos e . 3
[ngine air cleaners . cusws svaws swmans s 3a
Auxiliary generator air filter ... ... (M4A2Only) 3b
BRie libricating oil tanks ........cooiiiiiiiiiiin e 4
BERREIND O] AILEYS . oo vcenin oeinom ms oo e sin sioiaisa S sia aiel b
Milvlonting oil strainers .........ochiiiiiiiiiiiian 6
lhml BB o e e e e w e mLE E e EUETE m R e e e e e e e £
I'ransmission, differential, and final drives ... ... Ta,b
IIngine transfer gear €ase: . .... . s wes semasss s Te
I G DOATINGS i o i Sk Smstdornge sves 8
B I o et bl v i e SN 3 9
Hhivoranl joints and slipjoint ... ... .. it 10
Plubeh pelector lever shaft. .. ..o, 11
Miilenulic ofl tank .. ooi it (M4A2 Only) 12
BERIY. eNEYator . ... .o os see e tamees (M4A2 Only) 13
NIRRT LY. oo oo ot wnimrs s mrarimnhs S CAUERISONE e S 14
I'vinln Lo be lubricated when engine is removed for
npection or overhatll o: oo sumen SesessnaleT vl 15
2810 b2 ol € 510 7,59 ol B i L TR 15a
('lutch shifter shaft bearings. ................. 15b
it requiring no lubrication service ........... ... ... 16
I'ABLE OF CAPACITIES AND LUBRICANTS TO BE USED
Lowest Expected Air Temperature
Capac | 32°F. | +az°F. | Below
UNIT (approxi- | and above [ to 0° F. 0° F.
mate) (0° C. (0° C. to (Below
and aque__)_ _ 718" C.) —18°C.)
Aoealing 1 OE
[ i oricaisia LS S_tem_ _(?gﬁ?ﬁ' _ _SAOEE:;O SAE10 | pocer
215 qt. OE OE
Prnnmler Case SAE 30 ) SAE 30 to
Pywnn, DifY,, and Section
i .I Drives {smglo umt) 152 qt. OE OE
il Dirives (each) (3-plece umt) 36 qt. SAE 50 SAE 30 VIII
Uit wned DIfT. (3-piece unit) 64 qt.
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Fittings. Clean before applying lubricant. Lubricate univers
Joints, bogie wheels, idler and track support rollers, and tachomel
and speedometer adapters, until lubricant overflows at relief valy
lubricate other points until new lubricant is forced from the be
ing, unless otherwise specified. CAUTION : Lubricate suspensi
points after washing tank.

NOTE 2.

Intervals. Intervals indicated are for normal service. For extrer
conditions of speed, heat, water, sand, mud, snow, dust, etc., redut
interval by one-third or one-half, or more if conditions warrant.

NOTE 3.

Air cleaners and filters.

a. Engine air cleaners (fig. 61). The power unit has six oil bat
air cleaners, three on each blower inlet housing, Three types
cleaners are in use. The first type (AC) cleaner has a single ovi
opening. The second type (AC) cleaner has horizontal slots.
third type (Donaldson) cleaner has vertical oval slots. All six a
cleaners on any one power unit must be of the same type. Alway
clean filter elements before servicing other parts of tank, to per 1l
ample time for them to drain dry. The frequency of servicing al
cleaners depends on the dust and sand conditions encounteret
Under extreme dust and sand conditions, service air cleaners ever
eight hours to prevent premature engine wear, All six cleaners musg
be serviced at the same time.

(1) Clean and fill oil reservoir every 25 hours or oftener, as re
quired by operating conditions.

(a) Wipe off loose dirt from outside of air cleaners.

(b) Starting at center, loosen wing bolt and remove air cleane]
as an assembly.

(¢) Carefully cover intake housing ports. (Do not stuff loose rag
into housing).

(d) Remove upper portion of air cleaner with element and pourl
out old oil. Scrape out sediment and wipe clean with rag soaked i
Diesel fuel oil. (On Donaldson cleaner, remove snap ring and baffle
to clean reservoir, and then install baffle and snap ring.)
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() Inspect all grommets, seals, and gaskets for wear, and_replace

Wi purts. Inspect condition of air filter element for clogging and
Wl

(1) Il air cleaner oil reservoir with used crankcasg oil or O-I.L,

e, crankcease grade. (CAUTION: Do not overfill oil reservoir.)

Capacity

Flyul type AC (with oval opening) . ......oovviiiinnen ;,1 q:.

Sueond type AC (with horizontal slots) . ............... I/-_;, qt.

Ponnldson (with vertical oval slots) . ............. ..., 214 qt.

(4) Assemble air cleaner, remove cover from intake housing, and

Wistull nir cleaner, being careful not to spill oil into housing. Tighten
i holts and connections securely.

{4) Clean air cleaner filter element every 100 to. 500 mlles,. or
whunever inspection shows accumulation of dust, dirt, or foreign
Mnllor,

{4} Wilh air cleaner disassembled, brush off or blow _oﬁ” cllirt and
i (horoughly flush the filter element or upper section in clean

'"[lm*l fuel oil.
(1) Hhake out element or upper section, and blow off or drain

Winronghly dry before assembling the cleane?, filling tbe reser\foir,
wiid lnatalling on engine. If element is not dried, fuel oil drawn into
Ui hiousing will cause serious detonation.

I, Auxiliary generator air filter. Clean the air filter monthly, as

follows
(1} lemove screws attaching air filter (see fig. 144) to car-
relor,
() Disassemble filter and wash parts in SOLVENT, dry cleaning.
(1) Shake parts dry and assemble filter. )
(1) Dip upper end of air filter screen in OIL, engine, SAE 30.
(1) Install air filter on carburetor.

NUTL A,

lingine lubricating oil tanks (fig. 18). Each eng_ine has its m&
dividual lubricating oil tank mounted on the floor in the forwar
curner of the engine compartment.
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{1} Hemove drain hole cover plates under hull floor and remove
'nlu plug from each lubricating oil tank and two drain plugs from

gl engine oil pan,

a. Check oil level in each tank daily.

(1) With engines running, turn tank gage selector switch (
fig. 7) on instrument panel to either lubricating oil tank position.

(2) Read level and add OIL, engine, grade specified in Table
Capacities, until gage reads full. Do not overfill.

FILLER TUBE LUBRICATING OIL FILTERS FILLER TUBE P
| 4

(3) Repeat operations for other tank.

b. Drain and refill engine lubricating system every 250 miles
25 hours. PRIMARY
FUEL
FILTER .« ¢

PRIMARY
FUEL
FILTER

(N

BREATHER LUBRICATING
HOSE OIL TANK

SUMP ' N SUMP
\ FROM CYLINDER BLOCK
BREATHER—TO FLYWHEEL HOUSING /
T LUBRICATING OIL TANK /

FROM LC TO LA ENGINE
SCAVENGING PRESSURE PUMP
PUMP ) i

L ,. -- =, [
' 10 LC ENGINE / \ FROM LA
: SCAVENGING
PRESSURE PUMP VENG

RA PD 36319
Figure 19—Lubricating Oil Lines and Tanks

(1 Wipe off drain plugs and install after units have drained dry.
Waplneo drain hole covers.

STARTER LUBRICATING OIL

INLET

GAGE
RA PD 363) (1) Itehill each lubricating oil tank with 32 quarts of OIL, engine,
Figure 18—Lubricating Oil Tank wiwile npecified in Table of Capacities.
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(4) Run engines and recheck oil level in both tanks. Add o B} ltemove dirt deposit from inside of housing artl'd ll?af{tle of oil
necessary to bring level up to full mark. #t wilnpter. Wipe clean with rag soaked in Diesel fuel oil.
NOTE 5. {1} lxnmine strainer housing gasket, and replace if necessary.

! 4]

Lubricating oil filters. Two lubricating oil filters (see fig. 27) | i) Miee new gasket over ce.nter bolt. Ipsert cenlter bolt par
each engine are mounted on filter panel. iilo housing and carefully slide element into housing.

a. Install new filter element at each oil change (every 250 {4} With element and housing held in place, ﬁrm}y seat tl_leheéle-
or 25 hours). i collur in the oil cooler adapter. Center the housing and tighten

veenter lt
(1) Remove filter cover, filter drain plug, and filter element. e conter bo
i ai d tighten.

(2) Wash out filter housing with rag soaked in Diesel fuel H10) Install drain plug an l.g )
wipe dry, and replace drain plug. {11) Inutall outlet elbow, using new gasket. Make sure flat side

(3) Install new filter element. gualiot is against elbow.

ulall engine i ti late.

(4) Install filter cover, using new cover gasket. {11} Install engine inspection p

(5) Run engine and check for leaks. "' ' |

(6) Check oil level and add oil if necessary. Uit enses (transmission, differential, final drives, and engine

nalor unit).

NOTE 6.

4 linnsmission, differential, and final drives, with one-piece
Lubricating oil strainers.

diterential housing.
a. Inlater model M4A2's, each engine has a lubrication oil strais

: : (1) Check oil level weekly.
(see fig. 23) mounted on the engine oil cooler. ‘ B With tank on level ground, remove transmission filler cap
b. Clean engine lubricating oil strainer on each engine every 2 Loen N D) and wipe off indicator rod.
miles or 25 hours. (This operation can best be performed wh .
. L . : ; <7 i ller neck. (Do
engine lubricating system is empty during oil change.) () lusert rod in filler neck with cap resting on fille (

Wl enpnge threads.)

(1) ltemove cap and read oil level. Add OIL, e.zngine, grade speci-
Wl 1 Table of Capacities, if necessary, to bring level up to full

ITTRE

(1) Remove engine inspection plate in floor of engine compa
ment (par. 71 b).

(2) Remove drain plug from oil strainer housing and loos
center bolt to drain strainer.

i i) Heplace cap and serew on tight.
(3) Remove engine oil outlet hose elbow from engine oil pan R iveplace ca ' —
removing attaching bolts. (4} Dirnin oil at end of first 250 miles and every 3,

i : . Watenlter. (Drain immediately after tank has been operated.)
(4) Remove strainer center bolt with gasket, strainer, housi

attd eleigiy, (41 lemove transmission drain hole cover under hull floor.

(1) lemove transmission drain plug and drain plug from each
funl (vive housing.

(5) Thoroughly wash inner and outer surfaces of element
rinsing in clean Diesel fuel oil. Do not scrape, or use wire brush.
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(¢) Wipe off magnetic drain plugs and install after units
been drained dry.

(3) Flush out gear cases.
(a) Remove transmission filler neck strainer.
(b) Thoroughly clean strainer in Diesel fuel oil and re-install,

(c) Fill to one-half normal capacity with OIL, engine, SAE ;
and install filler cap.

(d) Drive tank slowly three to five minutes.
(e) Drain out flushing oil.
(f) Wipe off drain plugs and install plugs and drain hole cove

(4) Refill transmission differential and final drives with O
engine, grade specified in Table of Capacities.

(a) Fill through transmission filler neck with quantity speci i
in the Table of Capacities,

(b) Operate tank three minutes and recheck oil level in trar
mission.

(¢) Add oil, if necessary, to bring level up to full mark.

b. Transmission, differential, and final drives, with three-pie
differential housing and final drives in separate housings.

(1) Check oil level weekly (see a (1), preceding).

(2) Drain oil at end of first 250 miles and every 3000 miles thern
after. Drain immediately after tank has been operated.)

(a) Remove transmission drain hole cover under hull floor.

(b) Remove transmission drain plug and differential housi
drain plug.

(c) Remove drain plug from each final drive housing.

(d) Wipe off all magnetic drain plugs and install after units hay
drained dry.

(3) Flush out gear cases (see a (3), preceding).

(4) Refill transmission, differential, and final drive housing, wit
OIL, engine, grade specified in Table of Capacities.
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4 VU tranemission and differential through transmission filler
with quantity specified in Table of Capacities.
i Humove level plug from each final drive housing, fill to within
el of hole, and install plugs.
Upernte tank three minutes and recheck oil level in trans-
Ul
I Al oll if necessary to bring level up to full mark.

Puplne transfer gear case,

4 L heek level every 500 miles or 50 hours.

} Hemove filler plug (see fig. 21) and add OIL, engine, SAE 30,
”lﬂl”il\\lllj'

) Liadn and refill every six months, or at clutch overhaul.

W1 iovide suitable container under drain plugs, both sides, and
e g

1) Alter unit has drained dry, install drain plugs.

11 Homove filler plug and fill with OIL, engine, SAE 30, to over-
Wiy

W

kel pilot bearings. At time of disassembly of cluteh for in-

b, replacement, or overhaul, elean and repack cluteh pilot
'nmm.. with GRISASE, ball and roller bearing.

u Hemoval,

(11 Maek out center stud of clutch pilot bearing puller tool J-1914
Loee B L Insert fingers of tool through bearing. Expand fingers
bbbl fnner race by turning center stud.

() Ponition frame of puller against flywheel. ‘Turn down nut
Sl holiding center stud from turning, to pull bearing.

b Clenn and pack.

(11 Wil bearing thoroughly in clean fuel oil and blow dry. In-
Syt benring for corrosion or rough spots on balls or races. Replace
Wit new bearing if in doubt.

1 Thoroughly pack balls with GREASE, ball and roller bearing.
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Also pack bore in crankshaft approximately half full of GREAS
ball and roller bearing.

e. Install pilot bearings.

(1) Start bearing square into bore of flywheel by hand.

(2) Place cluteh pilot bearing driver, J-1910, or other suitab
tool, so it contacts only the outer race of the bearing, and drive be
ing in flush with the outer face of flywheel.

NOTE 9.

Fuel filters. (Primary fuel filters at extreme ends of filter pan
(fig. 30), secondary fuel filters on side of engine at flywheel end).

a. Drain primary and secondary fuel filters (see fig. 27) daily.
(1) Open drain cocks on filters for one engine only.
(2) After units have drained dry, close drain cocks.
(3) Start engines and run until even fuel flow has been restored.

(4) Stop engines and repeat operations (1), (2) and (3) f
filters for other engine.

b. Clean primary fuel filter element every 1000 miles or 100 hour

(1) Turn fuel tank selector valve (fig. 83) to off position,

(2) Back out retainer bolt at top of filter and remove bowl ani
element.

(3) Thoroughly wash disks in Diesel fuel. Do not serape, or use

stiff brush.
(4) Wash out bowl and fill with clean Diesel fuel.
(5) Reassemble, using new element gasket and bowl gasket.

(6) Turn fuel selector valve to on position, start engine, an
check for leaks.

(7) Repeat operations (1) through (6) for other primary fue
filter.,

¢. Replace secondary fuel filter element every 5000 miles or 500

hours.
(1) Turn fuel selector valve to off position.
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(1) Unscrew nut at bottom of bowl. Drop bowl.
(1) Ingeard filter element and clean inside of bowl.

(1) Install new filter element and reassemble, using new gaskets
al Lup of collector tube and at top and bottom of filter element.

(1) Loosen filter outlet connection, turn fuel tank selector valve
L ponition, lock out elutch, and run other engine to fill filter bowl
Wil fuel is forced out at loose connection.

() Tighten connection, start engine, and check for leaks.

(1) When engine runs smoothly, replace filter element on other
Bl ine
NOTI 10,

Uilversal joints and slip joint (figs. 97 and 98). _E_ve_ry 1000
tillon, lubricate propeller shaft universal joints and slip joint.

(1) Hemove propeller shaft housing front cover.

(') With pressure gun, apply GREASE, g'eneral. purpose, seasonal
giuile, to universal joint fitting (see fig. 97) until it overflows the
tulinl valve.

(/) ltemove propeller shaft slip joint plug (see fig. 97) and
tupluce with lubrication fitting,

(1) Apply GREASE, general purpose, seasonal grade, until it
shiuwn nl spline end.

(i) ltemove lubrieation fitting and install plug.
(1) Install propeller shaft housing cover.

(1) 'I'raverse turret so that rear propeller shaft housing cover can
b removed through turret platform hateh door.

(1) lelease catches, remove bolts, and remove cover.

(1 Apply GREASE, general purpose, seasonal grade, to propel!er
shinfl rear universal joint (see fig. 97) until grease overflows relief

yilve

(1) Hee Note 11 for lubrication of clutch selector lever shaft,
alieh enn best be performed at this time.

(11) Install propeller shaft housing rear cover.
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Aniline engine which drives the auxiliary generator, naomted) an
NOTE 11. e left sponson floor at the rear, is lubricated by OIL, engine,
Clutch selector lever shaft (see fig. 92). Every 1000 miles, lub Milxuil with the gasoline.
cate clutch selector lever shaft. (This operation can best be per % o fill fuel tank.
formed at the same time the rear propeller shaft universal joint i (1) Iuise tank filler cap cover on outside of tank upper deck at
lubricated.) : 11
_ It ronr side of turret and remove filler cap.
(1) Raise turret platform hatch door. (#) Mix thoroughly 34 pint OIL, engine, SAE 30, with esgch
(2) Rotate turret to reach fitting through hole in left side wllon ol gasoline before pouring mixture into fuel tank, which
propeller shaft housing, at rear of battery box. rlullln 174 quarts.
(3) With pressure gun, apply GREASE, general purpose, season _ R e—
grade, three or four shots.

NOTE 12.

Hydraulic oil tank (see fig. 138). The hydraulic oil tank for th
Oilgear traversing mechanism is mounted at the side of the turre
electric motor. It has a capacity of four quarts.

a. Check oil level every 250 miles.

(1) Oil tank should be kept two-thirds full, as indicated on glass
level gage.

b. Fill oil tank.

(1) Close fuel shut-off valve.

(1) lemove strainer bowl (see fig. 144) and strainer,

(1) Wash out and blow off strainer.

(1) Clean out bowl, install strainer and bowl, then open fuel

Villve

¢ Lubricate magneto cam follower felt every 200 hours.
(1) Ranise clips and remove magneto shield.

(') With oil ean, apply one or two drops of OIL: engine, seasonal
fiuile, to eam follower oil wick. Do not over-lubricate.

"
(1) Remove filler cap at top of oil reservoir. (1) Install magneto shield.
(2) Add OIL, hydraulic, Univis 47, until two-thirds full, and
install cap. NOTE 14.
¢. Remove air from system. Oll ean points. Every 250 miles, lubricate door and shield hmges(i
ill oi . direel vision slot doors, pistol port covers, escape hatch. lever an
(1) Fill oil tank to proper level. Liltn, door latches, lever bushings, control rod pins, cl'e\nses, ch_xtch
(2) Run motor slowly by snapping switch on and off until system ani I‘ln‘ntLle pedals, and control shaft bearings gegrshlft lever links
is filled, wiil ping; hull drain valves and controls; steering l')ral'{e le\lflf{l;lsé
(3) With motor running, slowly turn operating handle first in ahnfte, and links; seat supports, control levers, and pms,tllfgazo‘l?er
one direction, then the other. puh mount ball sockets, periscope holder pivots, races, a

Iiingen, and other working parts not specifically covered in the

(4) Further operate traversing mechanism until movement is I uhrication Guide, with OIL, engine, SAE 30.

steady and all air is out of the system.
(5) Add OIL, hydraulie, if necessary, to maintain level,

NOTE 13.

NOTE 15,

I'oints to be lubricated when engine is removed for inspection or

verhaul.
Auxiliary generator (figs. 143 and 144). The two-cyele air-cooled 4
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a. Starter motor.

(1) Remove oiler plug from flywheel housing and fill hinged-cap

oiler with OIL, engine, SAE 30. Replace plug.

(2) Lubricate at each end of starter motor housing at oiler ca
with OIL, engine, SAE 30.

(3) CAUTION: Never oil commutator or brushes.
b. Clutch shifter shaft bearings.

(1) At overhaul, remove bearings and clean in Diesel fuel.

(2) Pack bearings with GREASE, general purpose, No. 1, an
install bearings and seals.

(3) Install shifter shaft, and pack grease channels full before
installing grease channel pipe plug, which will force additional.

grease into bearings.
NOTE 186.

Points requiring no lubrication service. Water pumps, clutch

pilot bearings, fan drives, bogie wheel suspension linkage and slides

(rubbing plates, fig. 113), final drive sprocket hub bearings, hy-
draulic traversing pump, and turret electrical motor bearings.

27. REPORTS AND RECORDS.

a. Reports. If lubrication instructions are closely followed, proper:
lubricants are used, and satisfactory results are not obtained, a

report will be made to the ordnance officer responsible for the main-
tenance of the materiel.

b. Records. A complete record of lubrication servicing will be
kept in the Motor Book for the materiel.
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CARE AND PRESERVATION

Paragraph

"lil-lll'lht ............................................. 28
Hlouning . . .
BN nftor exposure to gas: ... .. viavaii s s e s o 30

Ui, RECORDS.

% Une. An accurate record of each motor vehicle issued by the

Uidnunee Department must be kept in the Ordnance Motor Bt_)ok
(10 1'orm No. T255), generally called Log Book, which is issued with,
winl must always accompany, the vehicle. The Motor Book, kept up
1 ddute, forms a complete record that provides valuable informar:lon
uh operation and maintenance costs, replacements, ete., and organiza-
Ul commanders must require that entries be made correctly and
promiptly. The Motor Book is to be kept in a canvas cover to prevent
Wi heing damaged or soiled.

I (‘ombat zone precautions. Before a vehicle enters the combat
s, the Motor Book page bearing a record of assignment must be
destioyed, and all other posted references to the identity of the organ-
lentlon must be erased or removed.

., CLEANING.

w. Cirit, dirt, and mud are the chief sources of wear to a moton: vehicl_e.
I[ leposits of dirt and grit are allowed to accumulate, partlcle‘:v. will
il their way to bearing surfaces, causing abnormal wear and, if the
cundition is not promptly remedied, resulting in serious damage.

I, Whenever parts or units are to be removed in making repairs or
ieplucements, and whenever working joints or bearing surfaces are to
I exposed for inspection, painstaking care must be used to protect
sxpioned surfaces. Grit and dirt that might find its way to the e}EpQS_ed
sitlnees must first be removed. Tools must be clean. The possibility
ul birushing dirt or grit into the opening with the sleeve or other part
ol the elothing must be eliminated.

¢. 'I'0 cut oil-soaked dirt and grit, hardened grit, or road oil, use
HOLVIONT, dry cleaning, applied with cloths (not waste) or brusj.hes.
Wiuler should be kept from power plants and electrical installations,
Locnuse it is likely to interfere with their operation. Clogged oil holes
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should be opened with wire (never with wood, which might break 100LS AND EQUIPMENT FOR USING ARMS

splinter and permanently clog the passages).

Paragraph
d. Detailed information on cleaning is included in TM 9-850. |, wulpment and spare parts lists. ...................... 31
Ol wpecinl equipment. . ... 32

30. CARE AFTER EXPOSURE TO GAS.
- T00L, EQUIPMENT AND SPARE PARTS LISTS.

& The MAA2 Medium Tank carries a set of pioneer tools, most of
Wwh wie pecured to the outside of the hull by brackets and straps;
Mcinl ol of tank repair tools, carried inside the tank; and special
Wunent, also carried inside the tank, for gas decontamination and
Huhting; also special sighting and fire control equipment for use
"I the 705 mm. and sub-caliber guns.

Vehicles's thfzt have been exposed to gas require special cleaning anc
decontaminating treatment, deseribed in Section IX, Decontaminatio

b I'hose lists are prepared from data available at time of publica-
i+ o current list, see On Vehicle Materiel List issued by Office of
Wity Chiel of Ordnance and furnished with each vehicle. Lists of
wevornl classes of tools and equipment, with number per tank, are
follown

"] Toolu nnd accessories carried outside the tank. Quantity

ANTIENNA, radio, forregularuse.................... i
A XL (chopping, single bits, 51b.) . ... ... ............ 1
B L. BOWANE. .o wocmmmmiGns o S @i sk s s, o A
EROWBAR, 5Tt TONE oo s smmmmmms s simmmis oo o 1
(HROUSER (when track D48076 or D48067 is used). ... 26
BANDLE, mattock:: wcmawm: o ssoiems pnn sum e san o 1
MA'T'TOCK, pick M1 (without handle)............... ]
NUT, camouflage; 458t TABHti ..o v wncbibas e o s 1
PADLOCK, 1Y in,,2keys.. .. ... covvveian.. i
WHOVEL, short handled. . ....................... ... 1
UL DGE, blacksmith, double face, 10-lb.. .. .......... 1
TARPAULIN, 121t 2120t o s s mmasis son is 1
WRENCH, tracle adjustinig ... sore s s wirems sws o5 1
{41 Hpecial repair tools, tank set. Quantity
ADAPTER, button head to bayonet type............. 1
ADAPTER, button head to hydraulic type, fitting. . . .. 1
[!XT'INSION, handy grip, 14 in. sq. drive, 5in. long... 1
['NI'IXNSION, 14 in. sq. drive, 10 in. long. .. .. ..... .. I
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Special repair tools, tank set (continued) #l repalr tools, tank set (continued) Quantity

FIXTURE, track connecting. . ................... . .. 1 WL, engineers, double head, alloy steel
GUN, grease, hand, type 1 (pressure).......... .. ... .. 1 " I||. XA ir:‘ - , ’ 1
HAMMER, machinist, ball peen, 2 1b. ... ... . . 1 BN C 1, ongineers, double head, alloy steel,
HANDLE, flexible, 14 in. sq. drive, 12 in. long (with 8 In. x 26 in..... ’ ’ 1
ecrossbar). ... ... ... ... 1 WIINCIH, engineers, double head, alloy steel,
H(t)SE), lubricating, heavy duty, 15 in. (button head fit- Wiy 0. x | i iy L 1
AR conois s sl ST S TR ST e s e AN r' o R SNEIGERIRE R AR S MR g
PLIERS, combination, slip joint, 8 in.. .. ... ... . ... : ‘ i w.l;.l.i..tp'hlf}, ,Ijiu}" Micize. Do Uon Eansitiesion #AG o7 1
gﬁ?ggﬁﬁd;?eﬁii S;Em Sq e g s i WILIN( 'Il.‘plug‘ 34 in. hex. (differential filler and drain
: 4 Himede ML By 1 v i s iy B siaeVeRS I Bl KO N 1
SCREWDRIVER, machinist, 5 in. blade..... ... .. .. .. 1 w lllt ;lu' ‘I, safety screw, 34 in. hex. : 1
SCREWDRIVER, special purpose, 13{ in. blade. . .. ... 1 WILIN( 'II: safety screw, 14 in. hex.: . . 1
SCREWDRIVER, special purpose, 114 in. blade. . .. . .. 1 WRIINCH. safety screw, 3 in. hex. ' 1
SOCKET HEAD, 14 in. sq. drive, 3§in.sq............ 1 WILIINCH, ;;lf(;ty sy 1/tj A el T 1
SOCKET HEAD, }/2 in. 5q. drive, % in. hex...... .. .. . 1 WILIENC ] |' :q:tfet‘y SCI‘GW, 5/4 il’l. ibgbanhr il sl 1
SOCKET HEAD, 14 in. sq. drive, 5 in. hex........ ... 1 WILIIN( i safety screw’ VIZ in: hex:. O
SOCKET HEAD, 14 in. sq. drive, % in. hex........... 1 WILINCH, safety screw, B840 KR, ot smst 1
. gggKET HEAD, 14 in. sq. drive, %% in. hex..... .. .. 1 ; e RS I S wp S
KET H i ive. 37 i '
- SOCKET Hgig: ﬁ :2 zg gz:z” z :2 }}:Zi --------- é Spetial nimament repair tools carried in tank. Quantity
SOCKET HEAD, 14 in. sq. drive, 3 in. Nl 9 Speeial topair tools for cal. .30 machine gun.
SOCKET HEAD, 14 in. sq. drive, 1 in. hex... . ... . 1 B 001 (Witnoub ConEERtE) ... vmwiovs o rossmesins 1
SOCKET HEAD, 15 in. sq. drive, 1} in. hex....... ... 1 HORIEW I)I{IVER, combination, M1.................. 2
SOCKET HEAD, 15 in. sq. drive, 114 in. hex 1 WRINCH, combination, M6... . .coooe con ovnvmun vom 2
SOCKET HEAD, 3{ in. sq. drive, 114 in. hex:: 1 WILICNC'H, socket, front barrel bearing plug........... 1
SPEEDER, 1/§ in. sq. drive, 17in. long. ...... ... . ... 1 Hpeilal repair tools for cal. .50 machine gun.
TAPE, adhesive, 4 in. wide x 314 0.D., 15 yards lofig.voi A WRIINCH, combination, M2: . .osi ous vaaanwes san an 1
TAPE, friction 34 in. wide, 30 ft. roll.. ... . ... . . .. 1
TEE, comb}nation, 34 in. sq. drive, 11 in. long.... ... .. 1 Hperinl repair tools for 75 mm. gun. Quantity
TEE, combination, 34 in. sq. drive, 17 in. long... .. .. .. 1 {(HISEL. cold. 37 i 1
UNIVERSAL JOINT, 4 in. sq. drive...... .. ... . 1 el o et i
WRENCH, adjustable, single end, 8 in. Tonde 1ok 2 3 ] rII'”I‘, hrass, taper, % in. pomt, 4 in. (o371 TURCIS 1
WRENCH, adjustable, single end, 12 in. long. . . A 1 :':\‘,ll,lll I\]:rlr(t);}, i;;{)g;n}/g in. point, 6in. long........... }
WRENCH, A L N S T = T LING LJOIEUNY, . s P SRRIEAIETEY SN D SRR
5% In. < %e;:lg‘l.n'ehe‘r‘s,_ double head, alloy steel, { Y IKBOLT, breechﬁlocl? PEMOVING . . . . ..o vs sieinain 1
WRE S R e e P11, hand, smooth, 8ine. .. ..o 1
" giH%e:Lgmeem Fi,o,u_ble head, alloy steel, ] 1 |I | .|;:' 3 in:lsq..] L SMOOLH, B 1M v vv e ven e et e }
I G et R e ERRIN G TRCOLL 00 5 v cmin v wamvns oo ered ssprm apswiars s o
WgEllj iI'II,%en.gmeers, double head, alloy steel, IIAMMER, machinists, ball peen, 20 0z.. .. ........... 1
L Bl (o e e SR e SRR LRl i 1 ["l/NCH, drive pin, 14 in. point, 4 in.long............ 1
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Special repair tools for 75 mm gun. (continued)

PUNCH, drift, 1{ in. point, 10 in. long
ROD, push (for shaft B163351)
ROLL, tool, M4 (w/o contents).... .. .. .
TOOL, assembling, firing pin retainer
TOOL, breechblock removing

WRENCH, adj. screw, knife handle, 12 in. long

WRENCH, engineers, double head, 11 in. x 1% in. (for

closing spring piston rod nut)
WRENCH, firing plunger retainer

(4) Equipment and accessories.
ANTENNA, radio, with cover, for spare use

APPARATUS, decontaminating, 114 qt., M11

BAG, canvas, field, 0. D., M1936
BAG (for arm spotlight C100212)
BELT, safety...... .. .. .
BOOK, 0. 0. Form 7255.. ... . . .
BUCKET, canvas, folding, w/spout, 8 qt

CAN, Y gal. (“OIL, traverse and stabilizer,” in black

letters on can)

CANTEEN, M1910, with cup and cover M1910

COMPASS (in turret or Bl oo bvagn .
CONTAINER, water, b gal. (QMC Standard
EXTINGUISHER, fire, 10 1b., CO, (fixed) . .
EXTINGUISHER, fire, 4 Ib., CO, (portable)
FLAG SET, M238........... . ...
1 CASE, CS-90, 1 FLAG, MC-273 (red)
1 FLAG, MC-274 (orange), 1 FLAG, MC-
3 FLAGSTAFFS, M(C-270
FLASHLIGHT. ... ... .. .. .
GOGGLES, aviation type, Model C
GUIDE, lubrication (check-chart)
HELMET, tank, sizes T, T8 T4, T34, 734
HOOD, hatch, driver’s
KIT, first-aid (24 UBIEY S5 50 bosemironrs e s
LAMP BULB, inspection
LAMP, inspection.. ... . ... . . "
LIGHT, blackout driving (for left front only)
LIGHT, recognition, signal

A-353)

275 (green)
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i i uantit;
piient nnd accessories (continued) Q y

i 9A4 FM23-50. 1
ANILIAL, field, for eal. .30, M. G. M191
am-:ll;\l,, field, for cal. .45, S.M.G. M1928A1 FM23-40 1

MANLUIAL, field, for cal. .50, M. G. M2 FM23-65. . . . .. i
MANUAL, field, for hand grenades FM23-30. . 3 7 L :
MANIIAL, technieal, for 75 mm. gun, M3TM9-307. . .. :
MANIUIALL, technical, for operator, TM 9-7568.......... :
MITTIENS, asbestos, prs. R
1, 1 qt. Univis No. 47 (in ecan B101420) . .. ......... }
BIREHR (trigger type, 1 pto)ion s von vnvmmann oo s
HADIO ST, SCR-506, for command tanks only. . .. .. i
HADIO ST, either SCR-508, SCR-528, or SCR-538. . .
HA'T'TONS
I'ype (02 day rations for 5men, cans. .. .......... ﬁg
I'vpe 1)1 day rations for 5 men, cans. . . .......... 2
HINPIRATOR, dust, M3. .. .. .....iiiieen s 2
I e iy B N :
WOV, cooking, gasoline M1941. . . ... .. ... .......
('OLIMAN MILITARY BURNE_]R. -
[l 20 w/accessory cups 814 in. high, 474; in. diam. )
BUBE, flexible, NOZZIE. .. ov vve vreirinns v vinie e slew s o6
i ntit
Syhting and vision equipment. Qual5 y
HICA D), periscope, M4 and M6, for spare use. . . ....... .
PIILISCOPE, M4 (w/TELESCOPE, M38). .. ........ :
P coreE, M4 (w/TELESCOPE, M38) for spare use .
BIRIBCOPE, MB. ... ... cos s rninin ovs oislosisiss St :
PIRIRCOPE, M6, forspare use. .. ......vvnavnen.. .
WG, bore, for 75 mm. gun, M3, . ... .. .......... -
IR WY TV GESTITIE  ovirein wmal s omie hiom ropicsmspmasmensivis s
y Flie vontrol equipment. .
HINOCULAR, M3 complete. . ......................
| BINOCULAR, M3
| (ASE, carrying
| WI'RAP, neck ;
it ANI, carrying, gunner’s quadrant, M1............... .
RUADRANT -gunner's, M. ;o e sesenams o s ]

WATCH, wrist, commander’s, co_mplete ..............
| WATCH, wrist, 6 or more jewels
I WRISTLET, watch
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(7) Spare tank parts carried in tank. Qu

BLOCK, track, shoelink (furnish block in accordance with

track beingused)...... .. .. ... ... ... .. .. .. ... . ...
CONNECTION, track, shoe-end....c. .i. vorsvess o 8
LAMP, bilb, 8 CP 2428V . .. vivii it sin v ol
NUT, safety, 84-18NF-3. . . ... ... .. ... .. .
PIN, locking (for vow shackle pin)..... ... . ..... .. ...
PIN, cotter, 14 x 214 (for tow shackle pin).......... ..
WEDGE, track shoe-end connection.. ... .... ... .. ...

32. USE OF SPECIAL EQUIPMENT.

a. Fixed fire extinguisher system.

(1) To extinguish- fires in and around the engines, a fixed type
extinguisher system is provided for the engine compartment. The |
tem consists of two ten-pound carbon dioxide cylinders compani
mounted in special brackets on the left side of the tank hull to the ¢
of the battery box, and connected directly to discharge nozzles in |
upper and lower parts of the engine compartment. When turned |
carbon dioxide gas is forced into the engine compartment in cloy
smothering the fire. CAUTION: If possible, stop engines in case of '

(2) The fire extinguisher cylinders are operated by either outsid
inside handles, or pulls. The outside handles (fig. 26) are undernef
the rear overhang of the turret on the left side of the tank, forward
the water and lubricating oil filler pipe covers. The inside handles ¢
mounted on a bracket attached to the hull roof, to the left rear of |
driver. Cylinders are accessible for servicing through the hatch in
turret platform.

(3) To operate, pull handles all the way out and let go. After u
replace discharged cylinders with fully charged extinguishers.

(4) CAUTION: Great care must be exercised in handling cylindf

containing carbon dioxide under high pressure. Do not drop, st
or handle roughly. Keep cylinders away from excess heat.

(5) Every four months, or oftener, weigh each fire extinguish§

cylinder. If extinguisher (fixed type) weighs less than 914 poun
replace it with a fully charged cylinder.

b. Removal of fixed fire extinguishers.
82
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REMOTE
CONTROLS

j CHECK VALVE

= CYLINDERS
RA PD 36320

Figure 20—Fixed Fire Extinguisher and Controls

0 Diweonnect control heads from cylinder valve by backing off

B! niiln

(41 Maine control heads clear of eylinder valves, supportir}g the heads
sl tubile tubing in approximately normal position by wiring them to
susillnry generator support.

41 Disconnect eylinder connecting tube from each extinguisher valve
il CAUTION: Never remove cylinders with connecting tube
wiiached Lo eylinder outlet valves.
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(4) Loosen bolts and remove cylinder clamps.
(5) Lift cylinders out carefully. By four months, or oftener, weigh each cylinder. If the ex-
;. : i Wi (portable type) weighs less than 314 pounds, replace it with
¢. Installing fixed fire extinguishers, u’l‘..n:ml -rxtin;:ulisher. g by K
(1) With control] h .
o A ead removed from cylinder, remove cover, Fuiludie inupections. The fire extinguishing system requires no
o i ordinary care to insure its proper operation. As the system
heck cable clamp set ser speney use, it must be kept in operating condition at all times;
. ews to make certaj s pereney use, : p p g H
cable “’}H not pull out of clamp. To tighten S;‘Ea;:rclamp Is tig ; W freguent inspection should be made to insure that apparatus
screwdriver (15 inch nose) that will follow screw inte‘;;s,] use a sk L U heole red ecap on safety outlet of valve. If not intaet, eylinder
(8) Reset remot L0k, i preimnturely discharged and must be recharged immediately.
Hale ot L note contro] hand'le by inserting pin in contro| Blluwing Inspections will be performed:
urning counterclockwise unti] clutch pin and . 0 :
nd arrow Luspoction after 250 miles. Inspect entire system for any mechan-

lined up. Replace i
pull-out pin and seal wire. ;
wire, if necessary. Make certain that shielded nozzles are free of foreign

e

(4) Inspect all tubing, lines, discharge nozzles and other open|

eni(r?) I?stall cylind_ers by setting cylinders on bracket and partly | i llosdide content. Do not attempt to determine content by means
g clamps, leaving them loose enough to permit eylinders {¢ 'm....nu-- puge. Kmpty weight and earbon dioxide charge are stamped
e L iler valve body. Proceed as follows:

turned as required to connect control heads and tubing. NOTE:

Installed, cylinder valve outlets face in opposite directions, I Homove eylinders.
(6) Connect dischar : :
i ge (or connecting) tube to valve outlet. ‘e Wolph eylinders and subtract from this weight the empty weight
nStaH contro] heads in vl b In nli l'li 0 Lh l b d E t i ht i I d ]‘ d
. c ylinder valves. i . o wtuinped on the valve body. Empty weight includes eylinder
In correct position (pin lined up with arrow) bsef(}:'Ieaﬁlesf eﬁ.tat}n hea. N W wiil oylinder, but does not include the control head. If the result-
flare nut securely. allation. Tigl Wil wolpht of either eylinder is less than nine pounds, eylinder must
(8) Tighten eylinder ] fohinped o its full rated capacity of ten pounds.
amps. 4
d. Portable fi oo ~ 0 While both control heads are disassembled from eylinders, remove
re extinguishers, puver exposing the eam. Check cable clamp set serews to make
(1) Two portable four. & ; fudn thint cable does not pull out of clamp. After replacing cover
A -pound : s g ’
provided, one in the left Sppor?soncai)rebs(i):ileil}?mde— fire extinguishers i twmnote control handle to make certain that cable does not bind.
basket at the loader’s station. e driver, one in the t I A i innide control head should rotate, and the pin should advance.
uhi Inatull eylinders.
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Section VIII OPERATION UNDER UNUSUAL
ks inus 10 F. is covered
Fiplne lubrication at temperatures above minus 10 F ;
SRS URGRR Ut SOHMTS | 'lﬂuluph 26, Lubrication Instructions. The following msf;rudmr;z
s lleniledd Lo supplement this information and apply only 1-;0 dl!nstanc
Unusual conditions. ................. ... .. .. .. ¥ (e temperature falls below minus 10 F. for long Pef’lo s. »
| Hovernl methods of keeping engine oil suf’ﬁment_ly fluid for pli;)rl-izf-
% UNTUSUAL CONDITIONS: Walion at temperatures below minus 10 F. are listed becliow-l‘sted
. £ 1 er 11 ’
a. Cold weather operation. i 'd"”lll{|hef gl};irll to th_tle gllgerent methods in the or
willng to the facilities available.
: i i f i [*]" " 2 - ’ .

tlﬂgs) gI;IV(;E?n f}‘?ig Sceir;it;iia:ezetziazaézfg:ap?i l(:‘;ljrf;iie\::irfsn i1 Whoen engine is stopped, dram. engine lubricating ti)]l] f:}(:imdet?:ﬁ
h ] | d il pun while it is hot and .stor.e in a warm place']1.111‘:1in\i'the Living
(2) The operatllon I'amd maizte}rllznce of automotive \Irehlc es at upwirated again. Tag the vehicle in a cons;{plcuous :l-lea(; ey gl
temperatures involve af:torsw ich do not EIXISt at norma tempera}tu- paiiment to warn personnel tl.lat cran ca;islf:s al I c;tion o

and operators and maintenance personnel must spen_d more time wie e not available, heat the oil before refilling Iu

protective maintenance. Failure to give this extra service will result

: d
A bl overheating the oil; heat only to the point where the bare han

actual damage, unnecessary and unwarranted expense, and failure i b Inserted without burning.)

start.

th) Il the vehicle is to be kept outdoors and if the oil CanTLOthEE
(3) Low temperatures have been divided into two ranges, mini Wi, cover the engines with a tarpaulin. About three }_10urs eV n
10 F. to minus 20 F., and below minus 30 F. Engines and lubrican| .““,“'H“. Lo be started, place fire pots under the tarpaulin. The Va
undergo changes in their physical properties below minus 30 F. [ ::-uu I'rimus type, or other type blowtorch may be used.
many cases, accessory equipment for supplying heat to batteries, e '

gines, fuel, oil, and intake air will be required.
b. Diesel fuel.

(i) Inlute the engine lubricating oil. (Oil may be diluted with Diesel
sl anly.)

1) ‘Ihe following table shows the quantities of diluent to be added

(1) Diesel fuel procured under U. S. Army Specification 2-10! 1 the engine oils preseribed in the Lubrication Guide (see par. 26) for

shall be used.

A

W alminus 10 F. These quantities of diluent will form mixtures for

(2) In an emergency, if it is necessary to procure a commercial fu Mtinlnctory starting at the temperatures indicated.
oil, care must be taken to verify that the pour point is 10 degreq 30 F
lower than the lowest temperature anticipated; otherwise the fue -10 F. to -30 F. Below — adet
will not flow at this temperature. : - ‘t 3 m

il g F 1 . 314 qt. qt. to eac !

(3) At temperatures below zero, if fuel does not flow freely, dilut Diesel Fuel % qutgneﬁ}; oi/l/z 4 engine oil

with kerosene as necessary. g

: . 1
() When engine oils are first diluted turn the engine '::nverl:1 Se;’del'l';ie
{inen Lo mix lubrieating oil and diluent thoroughly. Diluent shou

wililodd when engine is hot or mixed with oil before filling.
(5) Insofar as possible, always keep the fuel tank full. This wi
reduce condensation of water from the free air space above the fuel.

¢. Engine lubrication.

(1) 'I'he presence of a large percentage of .light diluent will Ir;;:'cel?:»esg
uil consumption, and for this reason, the oil level should be ¢
froguently.
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d. Transmission, differential, and final drives. W CALTION: Do not mix antifreeze solutions. o
Below minus 15 F. dilute the lubricants prescribed for use at miny ) T'he Tollowing precautions should be taken before putting in the
10 F. with 10 percent kerosene or gasoline, or 15 percent Diesel f; [ Mlvooro nolution:
If circumstances preclude dilution of the lubricants, heat the gear cag {41 Mlush cooling system thoroughly. The radiators and cylinder
with a blowtorch. Play the torch lightly over the entire gear cas lu should be flushed separately in order not to transfer any residue

do not concentrate the heat in one spot.
e. Chassis lubricants. s i
(1) Chassis lubricants prescribed for use at minus 10 F. will furnig . ) I'Ilu-vlc the systems for leaks; tighten the hose connections and
satisfactory lubrication at temperatures as low as minus 30 F. fg oo (f necessary. : !
sustained temperatures below minus 30 F., greases comparable { i) CAUTION: It is important that water and the antifreeze solu-
GREASE, special, low temperature, or GREASE, 0. D. No, | b (horoughly mixed before they are poured into the cooling sys-
should be used. i Il they are poured in separately, the water may freeze before the
(2) Greases normally used cannot be applied at temperatures belg finontil opens and the solution becomes thoroughly mixed.
zero F. except in heated buildings. In an emergency, when heate
buildings are not available, use oll, and inspect and lubricate frequently
f. Protection of cooling systems. :
(1) High boiling point permanent antifreeze solutions should be used
since each engine is equipped with a high-point thermostat that begin

W e 1o the other.

(11 e sure that the water thermostats are functioning properly.

§ Nlectrical systems.
(1) tienerator and starter. Check the brushes, commutators, and
hminun. Yee that the commutators are clean. The large surges of

to open at 158 F. (70 C.) and is fully open at 185 F. (85 C.). Alcohol dient which oceur in starting the cold engines require good contact

cannot be used successfully with this thermostat, because alcohol boi twoen brushes and commutators.

at 178 F. (75 C.), (!} Wiring. Check and clean all connections, especiglly.battery
(2) GLY_COL, ethylene (Prestone), is prescribed for use as an an Laiiinnle. Care should be taken that there are no short circuits.

(1) Hatteries. The efficiency of batteries decreases sharply with

1 i 40 F.
G.P.A. radiator glycerine to be added to prevent freezing at the indi: |'|... Poiming I,um[;era'.;tures., :nd'tlk)lei(})l?(li a;aétlgagii zisr}(: aztbl;::l;i e
E i ol try to start engine wi '
Bl i ; 3 |'||"l||-.|||||t'l‘;1!‘ ures below minus 30 F. without f_il:st warming up battery
Ethylgrllgts('}lycal Plnﬁ?digﬁ'A' by tunning the auxiliary generat?r. Keep auxiliary generator bm E)pere!.-
(Pmtfne) Clgcarine Hii until both engines are running smoothly. See that the ! ;t75ery lds.
Yese: g Bon SYPS‘EETD? dC]a(;Jnagifty Syiigrg %?;agifty wlwiyn fully charged, with hydlrometer reading between .1'k 13.141E
10 F. (-12 C.) W MW s | 400 A lully-charged battery will not freeze at temperaturesd lbetfe 0
0F. (—18 C.) ............... 214 3 I vncountered even in Aretie climates, but a fully-discharged battery
& iy = L N R 9
m'.':l.5F.
—10F. (—24 Cveveiei 3 314 will freeze a - K.
TRUE (B L) o osue s 3% 4 (1) Starting. Before every start, remove any ice from wiring or
—30 F. (-35 Clevnvnvin . 4 5 uther vleetrical equipment.
_gg ? (_i; gh) ............. i%/z - I Hiarting and operation.
:60 F 5:53 (/; | . B iy ‘ 5A : (1) In temperatures below 40 F. it is necessary to preheat the Lng{o}ullg
=70 F. (—59 C) 5 wlt chirge of the Diesel engines in the M4A2 tank (see par. 8 b, Co

Waonther Starting) to facilitate starting.
89
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(2) An additional heating measure for Diesel engines is to direef |

blowtorch against the air intake manifold. Heated air is one of {l
greatest aids in starting Diesel engines. Air heaters (see par. 8 |
should be used, and pumping action continued for a short period affy
engines start to make sure all cylinders are firing.

(3) Temperatures from — 10 F. to — 30 F.

(a) Prior to attempting to start, see that everything is in readine

so that the engine will start on the first cranking. Have one engin

running smoothly before attempting to start the other engine,

(b) When cranking, the engine must be turned over as rapidly
possible. All engines have a critical cran king speed; they must be turn:
over at a certain speed before any firing is possible. For General Moto

Diesel engines in good mechanical condition, this critical speed may

vary from 80 to 120 revolutions per minute. Below this speed too mucl
heat is lost through the cylinder walls and engines will not fire.

(c) After the engines have started; run at 800-1000 revolutions pey
minute until they have warmed up to 160-180 F,

(4) Temperatures below — 30 F.

(a) Cover engines with tarpaulin, tent, or portable shed. Place ol

stoves or fire pots under the covering about three hours prior to time
a start is to be made.

(b) Keep the vehicles in sheltered areas shielded from wind. Cold
winds increase starting difficulties.

(¢) It is possible for ice to collect in the fuel lines. If the engine doe;

not appear to be getting enough fuel, heat the fuel lines and filters
lightly, but be very careful of fire.

(5) Keep engines in the best mechanical condition.

(a) Water pump should be serviced prior to the advent of cold
weather,

(b) Dilute oil in air cleaners, if necessary, so it will pour freely.

(6) Stopping. Increase engine speed momentarily before moving hand
throttles into no fuel position. As the engine coasts to a stop, it will

blow out all the residual products of combustion, including water
vapor, and leave only air in the engine.
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L ulil wenther accessories. . '
i e of the following materiel is at the discretion of officers in

A1) Turpnulins, tents, or collapsible sheds are useful as covers.

) Iy pols, Primus type, or Van Prag_blowto.rches, ordinary blow-
I, ur oil stoves, can be used for heating vehicles.

| Iixtrn batteries and facilities for changing batteries quickly are
I slarting. -
) Mool drums and suitable metal stands are useful for heating
\ Kunae oil,
) udintor covers or engine compartment door covers can b(i.-
guuvined locally, and help to keep the engine running at norma
'H'Hl'l'.ll't'}l.

| Uther unusual conditions. - ' e
111 NOTE: Medium Tank M4A2 is built and equlr')ped for ?pelr'{‘).hloe
Wl varied extremes of temperature, an_d over varied ‘Eerram. erd
. however, important precautions which the operating crew an

Wlitenanee personnel should observe, with respect to lubrication and

¢ ul the engine, power train, and other components of the vehicle.
() Operation under warm temperature:s. o i

41 Muke sure that the cooling system is functioning efficiently.

(1 Waleh temperature gages.

(11 Hee Bection XVI, Cooling System.

41 Migh altitude. The power plant is adequate to meet performance

i for
Jegutiements for high altitudes. However, the ::iame precautions as
waiin lemperature operation should be observed.

41 Hand. Desert operation and operation 'under otl_ler lex:lrs;:ez
winly rond conditions may necessitate cleaning the air clea
Wi wn every four to eight hours (par. 64).

(i} Hlippery terrain. ) '
(W) When operating the tank (with rubber tracks) in mountamous

{etiuln, in mud, or over ice and snogﬁhe:;c??}::;iﬁ ;r:(::l:;l ;zdnzz

sinnlly possible, grousers are provided, whi i
:;n:..".l:;.ml in paragraph 115. NOTE: Grousers are not necessary wit
sl Lrneks.

(I ‘I'racks and bogies should be periodically cleaned of mud, snow,
Wi

N
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Section IX DECONTAMINATION

i iy with clean rags. CAUTION : dry powered AGENT, decon-

nling (chloride of lime), used for decontaminating certain
Ly pon of materiel, must not be used on or near ammunition

dlis, heenuse it causes flaming when it is brought into contact

Wil mustard.

) Decontaminating. For the removal of liquid chemicals (mus-

. lowinite, ete.) from materiel, the following steps should be

DECONTAMINATION

Protection and decontamination

34. PROTECTION AND DECONTAMINATION.,
a. Protective measures,

(1) When mat.eriel is in constant danger of gas attack, unpainis
take-n tlhs;t (;:he oil does not touch the optical parts of instrumey ) Vioteclive measures.
are included among the items t. : ;

s to be protected by oil from chemig Fiur ull these operations a complete suit of impermeable cloth-
taken that the oil does not touch ; s 4 Wil i onervice gas mask will be worn, Immediately after removal
or leather or canvas fittings OM(;teil;l; optgc.al PAzts _Of Instrumeff ¢ wult, u thorough bath with soap and water (preferably hot)

' 10t in use will be proiy 8 bw taken. If mustard comes in contact with any skin areas, if
u sl particle of mustard gets into the eye, or if the vapor of
duiil i inhaled, it is imperative that complete first-aid treatment
el within twenty or thirty minutes after exposure. (First-aid
Hitlons are given in TM-91850 and FM-21-40.)

¥ Lniments exposed to mustard will be decontaminated. If im-
Wenhile clothing has been exposed to vapor only, it may be de-
tuiilnnted by hanging in the open air, preferably in sunlight, for
siul dnys. It may also be cleaned by steaming for two hours. If

containers,

(2) Ordinary fabrics offer practically no protection against mu
tard gas or lewisite. Rubber and oilcloth, for example, will be pen
trated within a short time, The longer articles of clothing are
posed, the greater the danger in wearing them. Rubber boots wor
In an area contaminated with mustard gas may offer a grave dangs
to men who put them on even several days later, Impermeable clotl

ing will resist enetrati :
longer. P igmiser: kn hour, but should not be was ipermeable clothing has been contaminated with liquid mus-
| slenming for six to eight hours will be required. Various steam-

b. Decontamination of materiel. duvicen can be improvised from materials available in the field.

(1) Cleaning. th) Procedure.

(a) All unpainted metal parts of materiel that have been exposat | Lummence by freeing materiel of dirt through the use of sticks,
to any gas except mustard and lewisite must, be cleaned as soon & §0, wle, which must be burned or buried immediately after this
poséslb;e Lmh SOLVENT, dry cleaning, or ALCOHOL, denatured phtion '
an ; *s L
using‘-waﬂin (i::f;] ‘:;Lfg;:s _sho;xld then be (.:oated with engine oil, Th ¢ Litenne or heavy oil should be removed from materiel before
breechblock assembly ::Eil? ;2? EXte:iorhS“rfa}:CES, the bore, the Aantamination is begun, by means of SOLVENT, dry cleaning, or

i ous attachments such a DA, B aviilable s ; : : s
covers, etc., of artillery pieces R s s straps St wvailable solvents for oil, applied with rags attached to sticks.
A X 4 Decontaminate the painted surfaces of the materiel with bleach-

b
gu(gh)lyAé;g:;l:étlgnf Wh"t‘il has been exposed to gas must be tho W wolution made by mixing one part AGENT, decontaminating
ACENT. doset e.orf'l can be us_ed. "I‘o c_lean ammunition u Shilinide of lime), with one part water. This solution should be
AL ; ) aminating, noncorrosive; if this agent is not obtai " kbl over all surfaces. Wash off thoroughly with water, then

» Use strong soap and cool water. After cleaning, wipe all ammus 4 wiil oil all surfaces. '
92 93
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DECONTAMINATION

MEDIUM TANK, M4A2
I un Lhe alert, when running under conditions of high tem-

4 All unpainted metal parts and instruments exposed to must hen 3.0
or lewisite must be decontaminated with AGENT, decontaminat ! fuh, (o1 wlow vaporization of the mustard or lewisite. ‘
noncorrosive, mixed one part solid to 15 parts solvent (ACET P atorlor surfaces of vehicles will be decontaminated with

LENE TETRACHLORIDE). If this mixture is not obtainable, { lepainting may be necessary after this oper-

warm water and soap. Bleaching solution must not be used, becail
of its corrosive action. Instrument lenses may be cleaned only wi
PAPER, lens, tissue, using a small quantity of ALCOHOL, eth:
Coat all metal surfaces lightly with engine oil.

5 In the event AGENT, decontaminating (chloride of lime),
not available, materiel may be temporarily cleaned with large !
umes of hot water. However, mustard lying in joints or in leat 1
or canvas webbing is not removed by this procedure, and will rema
a constant source of danger until the materiel can be properly d
contaminated. All mustard washed from materiel in this mann
lies unchanged on the ground, necessitating that the contaminats
area be plainly marked with warning signs before abandonmen :

W molution.

6 The cleaning or decontaminating of materiel contaminated !
lewisite will wash arsenic compounds into the soil, poisoning a
water supplies in the locality for both men and animals.

7 Leather or canvas webbing that has been contaminated sho !
be scrubbed thoroughly with bleaching solution. In the event
this treatment is insufficient, it may be necessary to burn or bu

such materiel.

8 Detailed information on decontamination is contained in F
21-40, TM 9-850, and TC 38, 1941, Decontamination.

(3) Special precautions for automotive materiel.

(a) When vehicles have been subjected to gas attack with th
engine running, the air cleaners should be serviced by removing th
oil, flushing the cleaners and elements with SOLVENT, dry clean
ing, and refilling with the proper grade of oil.

(b) Instrument panels should be cleaned in the same manner
‘outlined for instruments.

(¢) Contaminated seat cushions will be discarded.

(d) Washing the compartments thoroughly with bleaching solu
tion is the most that can be done in the field. Operators should co I

94 95




r

VM 9-731B
35
Section X
DESTRUCTION OF MATERIEL
Paragraph
PINOBHION! oo, smeroranss 55655 5 2065 Hrbremnce sisceimnsis sieams o 35

. DEMOLITION.

a. When to destroy tank. When the loss of a tank to the enemy
unavoidable (as when a crippled tank must be abandoned during
withdrawal, or when a tank is disabled on the battlefield and its
pture is imminent), the tank will be destroyed by its crew.
JTE: If time and circumstances permit, machine guns and tri-
1s, the submachine gun, and the antiaireraft gun, together with
possible ammunition for these guns, should be removed from the
1k and carried to a safe distance before demolition of the tank.

5. Destruction of other materiel.
arged with the destruction of its own tank, may be called upon to

in the destruction of other vehicles and materiel—either that
onging to friendly troops, or abandoned or captured enemy mate-

| that cannot be recovered. In general, enemy materiel should
destroyed before our own equipment.

The tank crew, besides being

. Large materiel, particularly vehicles that are being set afire,
wld (if possible) be destroyed on a bridge, in a defile, or at least

.a road, so as to hinder the enemy, unless such action would also
‘der the movements of friendly troops.

.« Destruction of armored vehicles.

1) Method No. 1—Using antitank weapons.
a) Materials needed.

Antitank rocket launcher and rocket, or
Antitank rifle grenade, grenade launcher and rifle, or
Any other tank or antitank gun,
Fuel in the tank of the abandoned vehicle.
») Action. Fire the weapon into the v
¢ and/or ammunition load. If a

" be considered destroyed.
ament should be damaged b

ehicle, aiming at the fuel
good fire is started, the vehicle
If not, the engine, suspension, and
y antitank fire, in the order named.
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DESTRUCTION OF MATERIEL
w ! —(for M3 Light Tanks) using TNT.

neoded.

Wil blocks of TNT. (CAUTION: Do not use nitro-
whhior explosive than TNT.)

L cap.

fige (one to two minutes’ length).

i o malches.
o Lunln of the vehicle.
vlued bracket welded or bolted in place inside the en-

wihl ngainst the bulkhead and near the gas tal:lk};
i drilled to connect the engine t':ompartment Wltd
wipirtment, so as to permit insertion of the-;:)?p aIr:d
Iyl time. This hole should be as small as possible, a

itieuble, have a removable plug. This m_oghﬁcatlon
Iy ordnance personnel under the supervision of an

i)
{uiry two blocks of TNT in the improvised bljack}?t
|<um|m.r|m(!nt. Carry the fuze and crimped cap in the

puttment. To destroy tank, insert cap .and fuze in th;
40 Ihe ensuing blast will set the vehicle on fire an

tun of rubber-tired vehicles.

tls needed.

M1l prenade. (One for each rubber tire desirable, but
bty )

I Iho tank. (Desirable, but not mandatory.)

i ;

4 wi Incendiary grenade under each .1re. v
wuli enpine and engine accessories with axe or sledge.
W innlease drain plug‘ ,

il wnlely pins from the incendiary g.renades. The ensuing
Wealioy the tires and most of the vehicle. 0
Uil In extreme emergencies, action (a) and (b) wi
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: 3 5 mm
f. Destruction of artillery weapons of 75 mm caliber or Is Pentruction of artillery and aircraft cannon less than 75 m

(1) Method No. 1.
(a) Materials needed.
1 M9AT1 antitank grenade.

2 Round of HE shell.

3 Improvised wooden adapter (for calibers of 155 mm or lai
which will hold the grenade approximately centered in the tube

L
} Method No. 1.
)} Materinls needed. '
e AN-M14 grenade per rubber tire.
Dne round HE shell.

Long Innyard.
‘ ) Actlon. Pack muzzle with mud and stopes for a Ie:ngth c-’t;1 at
| 1 ¢ feet. Load one round HE shell. Fire from slit trench or

00 piotection.  Set grenade against each rubber tire and ignite.
} Method No. 2. Same as paragraph f (3).

4 Lanyard long enough to reach a slit trench or other prote
5 AN-M14 grenade (one per tire).

(b) Action. Level the barrel. Place the armed M9A1 ere
in the tube ahead of (but not touching) the nose of the shell |
loaded. The nose of the grenade must point toward the bree h
sert an unfuzed HE shell. Take cover. Fire. (This will des
tube, breech, and recoil mechanism, and do some damage to
carriage.) Now place one incendiary grenade against each ti
ignite. (NOTE: Difficulty has been experienced in unfuzing
105 mm shell. This operation should be performed in advance.)

i (2) Method No. 2.
(a) Materials needed.

Muchine guns.

1) Materials needed.
{4) A round of ammunition.

W) Long lanyard. .
:U] Action. Load round. Plug muzzle with mud and rock. Take

¥t I nlit trench or other shelter. Fire.
| Mhoulder weapons. Smash against rocks, trees, ete.

1 Five or more grenades AN-M14 per gun tube, plus one per

E, (b) Action. Level the tube. Place five AN-M14 grenades in
' tube beyond the nose of a round when inserted. Ignite. (The t
mit will fuze with the tube. If the enemy attempts to fire this
without inspecting the bore, the gun will be destroyed.) Placi
AN-M14 grenade against each tire and ignite.

(3) Method No. 3.

(a) Materials needed.

1 Sledge hammer and axe.

2 Small arms, AP ammunition.

3 One AN-M14 grenade per rubber tire.

(b) Action. Smash fire control equipment and small parts, E
AP small arms ammunition into recoil system and other ecrit
parts. Take precautions against ricochets. Set fire to each tire
means of the incendiary grenades,
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Section XI

ORGANIZATION MAINTENANCE

SEOPEccmen s s wvEss sun ERMDNIENE SUn s aeer i
Differences between LA and LC engine parts. . ......,

36. SCOPE.

a. The scope of maintenance and repairs by the crew i
of the using arm is determined by the ease with which {
be accomplished, how much time is available, the nature
temperatures, weather conditions, concealment, sheltery
hostile fire, the equipment available, and the skill of the
all these are variable, no exact system of procedure can
or followed.

b. The following definitions are included in order that
name may be correctly interpreted by those doing the wi

(1) Service. Consists of cleaning, lubricating, tighten
nuts, and making external adjustments of subassemblieg |
and controls.

(2) Repair. Consists of making repairs to, or replacem
subassembly, or assembly, that can be accomplished withoy
disassembling the subassembly or assembly, and does not
welding or riveting, machining, fitting, and/or alining.

(3) Replace. Consists of removing the part, subassemly
bly, from the vehicle and replacing it with a new or rec
rebuilt part, subassembly, or assembly.

(4) Rebuild. Consists of completely reconditioning ani
serviceable condition any unserviceable part, subassembly,
of the motor vehicle (including welding, riveting, machi
alining, assembling, and testing).

c. NOTE: The using arm personnel is authorized to |
reinstall an engine or a power train unit assembly; however,
ment of an engine with another engine, or the replacemen
train unit with another transmission assembly, must not
the using arm unless authorization is received from ordnangi

100
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ORGANIZATION MAINTENANCE

. The following are the maintenance duties which may be p
{urimed by the using arm personnel. All other replacements and repa
will be performed by the ordnance maintenance personnel.

(;. M. DIESEL POWER UNIT, SERIES 71, MODEL 6046

Paragra
it Operation Refere
('ylinder head.......... Replace gasket. .. ........... ... 4
(‘vlinder head assembly.Replace. ...................... 46¢ an
Hund hole cover gaskets.Re}E)lace. ...................... ’
[ixhaust valves......... AQJUSEIASH.: v snmus sz sz smossens

Replace springs. . . ............. 4
Grind sas e cuwnm wen s s e 4
Replage. .. ...oous s slamasss s 4
Rockerarm............ REDIAEE . v cum se sissone s sioe 4
(‘nm followers. .. ...... Replace. .........coovnvnvninnns 48 h an
Pushrods. . ...........Replace. ... ..o
Power unit. . .......:s. REPIABEY. v v st v sis sspvmomsmi
RemoOVE. un svs vucows vim sme oo T
I'ransfer gear unit. ... .. Replace. . .....oovvvurvnrininns

L.ubrication System .

EH pan: oo s s swomss Replace. ......ccvmvmvnneonens
Replace gasket.................

O PUMP - smeiesosmis Replace.,.. ... i s i s s
Clean intake screens. ... ........

)il pressure regulator

VRITEL & sy iay e Sei s REDIGEE . sommamon: smp wowsnmemm ot

Service

) |11 P — Replace element................ 60 b (1)

Oil strainer. . .......... Cleani s sen smemsiune asm s s 60 b (2)

Of cooler. . o s = ROHIEEE s smmts roneriross e mns 1

il by-pass valve....... Replace. . ... vaeaiss b o w
BErVICE:: son sin wrwismn v wws dsie o

0l lines, external. ... ... (6] 1= % o (O e .
Replace. .. .. .. T

O] tanke... .o oepie simss REPIAER: oi o omn sonm o s ke
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Unit Operation

Fuel and Air Intake System and Air Heater

Injectors. .. . .. . . . .. Replace................ ... 49 ¢
Timing....... ... .. . .. . .. i
Positioning control racks. . .. 49 h

Governor..... .. . .. . . Adjust. ........... .. ... .

Replace control housing assembly
Replace weight and housing

assembly....... ... . . .

Air heater. ... . . . . . Replace....... ... ... .. ... .
Replace pump

Fuel pump.... . . . .. Replace. ........... ... ..

Fuel oil manifolds. . ... Replace............. ... ..

Air housing assembly . . Replace. ... .. ...

Air cleaners. ... . . ... Replace.,..A,,,,,.......,‘...,'..,
Service.................... .
Blower assembly. . . . . Replace...... .. ... . ... .

Mufflers........... Replace. .. . ..
Fuel oil filter, primary. Service.... ... .. . .
Fuel oil filter, secondary . Replace element
Fuel tanks, lower. .. .. . Replace
External fuel lines. . . . . .Replace

Cooling System

Fan assembly. .. . . . Replace

Water pump.. . ... ... Replace
Water outlet manifold . .Replace

Thermostat... .. .. . Replace. ......... ... .
Service

Radiator.............. Replace. .oocowus pon 0000

Hose and fittings. .. ... . Replace

Water expansion tank . . .Replace

lor whnfl

Wi bridoes
AR oo

g hiradoon
Lt unit
b liive unid

Aasninhily

owhool

AR Bprinps

...”l'l wunembl
’lllblrtlul BT
whlwy

“.“tll\‘ nwitch

kol nnd hub

Prapellor Shaft

Puwer Train Unit

Muspennions and Tracks

™ 9-731B
136
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Paragraph
Operation Reference
P aTs (1 - R S e 89 and 9(;
Replace plates. . . d ,1. th ...... 9
i nd clute
s R 91 f and 94
BTG, ., e si Eu SR AR 98 a
QOTVICE e Fais Sarunisians sosii arar 4 102 b and ¢
.............. ;
...... Replace. ... ... oo cweun i sz 101();
e U e g o 15 10
..-.,...Replaee .......................
...... 111 b
""" %Ziiiﬁi:::::::::::::i:__,._A.,uz.:i,I,gg
- Is and bearings.
gzgizzz i I T 112 e and ;‘
................. i
..... Pyt Lo - T g T e TS PO e
R, v e A R
,,,,,,, Replact.. ..o e

Replace bearings and grease seals.

Flevirieal System

52 b
y.......Replace...... ERREEREEREE RS i
Replace solenoid . . . . ........... i
nbly..... Replace. . . . ccocimen oo simaini o oy
....... Chal:ge..‘.......A.-........... ek
%eer;ﬁé""”""""ﬂlﬁﬁ .... 117 c and d
.............. i

......... Replace ... o snosisimmns sise ssesns
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i = E 3 O 8 @ 2 B B e
Unit Operation 3 2o % £ § 8 B, 2 z 2 3
‘N EE R BE BERE B
Generator regulator. . ... Replace: oo nnnnnnnn SO0 28 20 % Zy %0 O éz 5 H &
Voltage regulator. ... . .. Replace. .................... o | %2 83 | 83 2 -
Instrument panel... . ... Replace face plate....... .. . .. Ow | | J g
Replace bulbs..............., & | | | g
Replace instruments. ... ... ... _ | k ' /
Siren......... .. REPIaee. . cowva v v st | ’ .
Ce]]ector ring assembiy .Service . cvovv..(M4A2 only -~ Z
Generator radio filter. . .Replace ...................... &
w
Auxiliary Generator Unit (M4A2 Only) 5
Sparkplug............Replace. ................... 1 -
Magneto. .. ...... . ..., 7.13 511 1) S
Fuel strainer....... .. .. Clean. ... vovss v s v 2
Airfilter. . ...c.ovoe W ClEaR. oo conin i s v o
Commutator. ... ... ... Clean. .« wv v s vt svnus il
Assembly ... cons cos o REPIBCE.: vi v vbe e sl
[a]
o]
Turret and Hull (M4A2 Only) %
Hydraulic traversing 5
unit. .. ... Replace:. ... e vun vss 200 B
Turret hatch ring. .. .. . Replace. .. ... ... ... ... ... . g
3

Gun Firing Mechanism and Controls (M4A2 Only)

Gyro-stabilizer system . . Service
Machine gun

}

37. DIFFERENCES BETWEEN LA AND LC ENGINE

LEFT (LA) ENGINE

a. The two engines of the power plant are identical 9’1 3 M | sé |
relatively few parts and assemblies. Care must be exercised g z & / 23 E\ z Y ’ ]
parts or assemblies to be sure that they are correct for the 3 G F .. % B8 28 ¢ 9 ¢ z
which they are to be used. 5 2§ 35 5 z90 z390%, 528

: £ 0 88 ¢ S53F 55E 92 3

b. The following parts and assemblies are different on thi B 5w e O DBE DEE o R
and the right (LC) engines, and in procuring replacement
necessary to specify for which engine they are required:

Adapter assembly, oil cooler Body assembly, water |
Blower assembly Cam, governor control o

104
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Cover, balance weight
Cover, flywheel small hole
Cover assembly, governor
Cover and lever assembly,
governor
Cover, water pump body
Elbow, exhaust manifold
Fan assembly
Gear, blower drive
Generator assembly
Governor assembly
Housing assembly, air inlet
Housing assembly, flywheel

Housing assembly, governor con-

trol
Housing, oil cooler
Housing, starting motor drive
Manifold, exhaust
Pipe, pressure oil pump outlet
Plate assembly, lower junction
Plate assembly, upper junction
Pump assembly, fuel
Pump assembly, water

™ 9-731B
138
Section Xll

Radiator assembly

ORGANIZATIONAL TOOLS AND EQUIPMENT
Shaft, blower drive

Paragraph
Shalt ewembly. coveroll,. 38
g DI ¢« oo et s s s e e B 8 -

Shaft assembly, governor thn
Shield, fuel pump drip
Spring, air shut-down valve
Starting motor assembly
Tube, air heater pump inlet, u
to lower junction plate

Loninln

ENGINE TOOLS (fig. 22). |
ganlzational special repair tools for the twin Diesel power unit are

izati i lowin
fwl In wels Lo maintenance organizations as shown in the fol g

i it lon -
Tube, fuel pump inlet, upper ] e T MM)EIT
e . CO. CREW PL
Tube, fuel pump 1;0 sI;con 4 NO SPECIAL ENGINE TOOLS MSEECTH Co. “oxbw L
bea ‘ D injector; also
tor and governor control ; b 5
Ti?ﬁoisziﬁgg’ Hiector B REMOVER, fa1_'i shalft bear- . . %
‘ i i il seal. ... ..
Tube, lubricating oil pressure Tg reta];]n;:r (;} o
Tube, secondary fuel filter to Al REMOVER, % 3 »
manifold rod, and cam follower. . ..
Tube, water by-pass J M6  REMOVER, push rod (set o o
Vent, cylinder head g three)'. B f re tor
| JAWS, vise, or injec %
P! body, with popping tools. }}é X .
FANIDA GAGE, cylinder cqmpress'lon
Jiuia REMOVER, flywheel pilot "
bearing“.‘...:..' ....... =
o 0ih PILOT, clutch aligning. . ...
| ARG WRENCH, cylinder head
stud nut (under control < . <
shaft), B4 in............ - - .
K MO).320 GAGE, fuel pressure..... ..
Jo 104 FRAME, twin motor assem- o
bly, and carriage. . . ... 2
[ LIRIT HOOKS, engine lifting, twin " -
andsingle. . ........... k ..
e X X X
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MEDIUM TANK, M4A2 GANIZATIONAL TOOLS AND EQUIPMENT
REG'T
) TANK TANK BAT'L MAINT.
ouX WAL ENGINE TOOLS MECH. CO. CREW PLAT
: 3509 § SET SET SET  SET
oz¥ 3 S e A
EE% e AL, fuel injection timing .. X X X
» - J001, fuel line double flare
9 el x T - X X X
e . il O i ;
'O ﬁ <3 ANDICATOR, piston top
z I 5: : 93 londl conter, with feeler... .. . . X
S| | = 0% WILIENCH, clutch throw-
Szl ".l 52 it bearing lock nut. . . .. . X
: i I GFC{J 2 WHIENCH, fuel pump. . ... . X X X
3| Ve u !
| p . DOLY.
.-;“;;L;—-___’:- w ._3_ uilon of organizational special repair tools for the main-
P = & wlium Tank M4Az2 is as follows:
S N 5 5 REG'T
28 T 2o )
&g » 2 £ TANK TANK BAT'L MAINT.
22 2% - AL, TANK TOOLS MECH. CO. CREW PLAT
=y ;é & @ 5 SET SET SET  SET
SV, =5 'S
Il &]‘g ~ 55‘1‘5 :1. hutton head to bayonet type .. X - 3
=3 3 i 3 Jd T p— X
o = Sg 52 o~ {)IL, grease, portable, 25 1b.,
3 i n § Wigh pressure, w/HOSE and
‘a:i‘ = E: r-j-..]:r] 8 a" = T 3 N” .............. auE i X X
i w | ul |
S8 7 \b o= o a2 (), volute spring......... s X X X
5 2 U &0 sE ' fo , :
.o NS 03 £3 a2 s wheel oil retainer, assem-
Z|@ =2 ge . = a5 X. X X
T 5‘ JE |r] -m & | wgz ............... '...
z =¥ qV S ' 58 iillor 0il retainer, assembling,
- TR 2L R X
T \ & support roller oil retainer,
3 i BRNGT . ... .. scosisn v X
E§%§g Waik end connector, removing. .. X X
Z28Er S |, lifting, engine compartment
= w020 X
NG P X X
S“IU0w
“20% /I, 1,-16NF-2, turret front
W i rotor and shield (M4A2
X
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MEDIUM TANK, M4A2 ORGANIZATIONAL TOOLS AND EQUIPMENT
REG REG'T
MFG. NO. SPECIAL TANK TOOLS ﬁ%}gg Tég.K gﬁ%%? r\%}‘[ HI'CIAL TANK TOOLS ﬁ%}gg Tég.K gﬁgl\lﬁ %ﬂg‘r )
: SET SET SET S SET SET SET  SET

EYE-BOLT, 1-14 NC-2, turret (M4A2
OBV o sers oo TS EBIES 55 B0 v ontra
FIXTURE, track connecting, w/SIM-
PLEX JACK and HANDLE, adjust-

8 HA'TCHET, reversible...........
TR ) DR TR BT s R
HOCICIT, wrench, ferret, 34 in.. ..
4 WO, wrench, ferret, T4 in.. ..

PR P DA D P A

L S SV, X X 2
i TR R § BOC T, wrench, ferret, 14 in.. ..
F IT:I‘ING, lubricating, button head type, 3 BOC KT, wrench, ferret, % in.. ..
1%2TNPT, male................... X - G oA
. : 2 3 BOC KT, wrenceh, ferret, 54 in.. ..
GUIDE, bogie wheel gudgeon, assembling b¢ X BOCK 10T, wrench, ferret, 114 in. . .
II:Ié‘l\rI’{I\HII)ER, slide, bogie wheel gudgeon . . X X 3 MO KT, wrench, ferret, 34 in.. ..
Lo X X L MON, wot, socket, speci :
) , Hol, ¢ , special, 1 in. sq.
P%gg}fgCTOR’ bogie wheel gudgeon, % . extrn heavy duty, consisting of:
........................... X T HUIRENTIC = 3
PULLER, gudgeon, screw type..... .. .. :‘|: I]Jlll‘:T‘Hi)Nt; q; m"sé .m.lsquarl'ey R = X
: J LI, tubular, 36 in. long,
PULLER, idler wheel ... __........... LD, 190 0D, oo i x X X
SLING, power train, complete. . .. ... .. | HIAD), square, 1 in. female. .. ... X X X
wcli{eE:)qCH) socket, 135 hex. 15 sq. extra * ) HIAD, square, 1 in. male........ X X X
............. R R L O, 214 in., brake inspection
SPREADER, suspension gudgeon clamp- onp nut. 1 .................. X X X
ing slc_:t ............................ # X X BT, 176 0. . ..o oomcnvne me s X X X
TOOL, idler wheel, installing...... .. . .. 1 11 BOCICIT, 284 in., bogie wheel gud-
TOOL, companion flange, installing. . . . . Y T e X X X
WRENCH, plug, 34 hex., final drive, dif- §) BOCKET, 1Y% in., idler bracket
ferential filler, and drain plug. . ... .. X x X wprender o X X X
WRENCH, special box, 3 in. hex.. . .. .. X X 4 BOC KT, 254 in., idler hub nut . . X X X
WRENCH, plug, %; hex., transmission 1) DAL wliding, 22in.. ............ X X X
and oil tank drain plugs..... .. . .. ... X X A B MIBAD), ratchet, 1in............. X X X
BIT, screwdriver, 14 in. sq. drive. . . . . .. X X X 4 BOCICIT, 1184 in., cluteh retainer
WRENCH, set, ferret, 34 in. sq. drive: B, v i s s e i X X X
consisting of: WL, spanner, track support roller
(1) BAR, sliding. . ......... . < N ) | cc o A B e X X X
(1) EXTENSION, bar, 8in.......... X LWL LI, spanner, track support roller
(1) EXTENSION, bar, 6in.......... X b e X X X
(1) EXTENSIQN, bar, 12 seisn. . X WE L, wocket, 234 in. hex., bogie
(1) JOINT, universal............... X el yudgeon head, holding, special. . .. X X X
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SPECIAL TANK TOOLS

TANK Téng BAT'L MAINT.

MECH.
SET

 INCH, socket, 124 in. hex., extra

spension spring compressor. ... ... ..
]

INCH, % in. hex., volute spring

- 1g, male

|
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SET

X

REG'T
CREW PLAT
SET  SET
X X
X X
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ATION SPARE PARTS AND ACCESSORIES

Paragraph
e purts and accessories. .. ... ..., 40
|

ATION SPARE PARTS AND ACCESSORIES.

Uignnization spare parts is supplied to the using arm for

il ol those parts most likely to become broken, worn,
Mhserviceable. The set is kept complete by requisitioning
Hhime tiked. Organization spare parts are listed in pertinent

Wignnization spare parts is covered in Section VI, Care
Wi

Ion. Accessories inelude tools and equipment required for

Wling and assembling as the using arm is authorized to
It (he eleaning and preservation of the armament, sight-
tunlrol equipment, ammunition, ete. They also include

. loul rolls, and other items necessary to protect the
i In not in use or when it is traveling. Accessories should
Bt purposes other than as preseribed, and when not in use
Hrly ntored.

Hun wpare parts, armament. A separate set of spare parts
¢ the uning arm for each subealiber gun. After the initial
I will he kept complete by requisitioning new parts to
il Allowances are preseribed in the SNL’s for the
Wl

tlon, nrmament. The accessories are tools and equipment
using arm for cleaning and preserving the subcaliber gun
il for keeping a complete record of their use.

vil parts and accessories per tank. The issue per tank of
Sossmsaries for the armament carried by Medium Tank M4A2

washine guns (2), cal. .30, Browning M1919A4.

¢ patin carried in tank. (For complete list of repair parts,
BN A-6.)
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Part No. per
] ACCELERATOR.. ... ... ... ... 2
o BARREL, spare. . ............cccoiuuennn... 2
: BOLT, as8e8inblyr ... coos scosmmmn son sesomsmm s 2
; BUSHING, belt feed lever pivot.............. 1
i CAN, tubular (w/o contents)................. 1
; CASE, spare bolt M2 (w/o contents). ......... 2
| COVER, assembly. . .........cconvvvnvunnn... 1
ENVELOPE, spare parts, M1 (w/o contents)... 2
EXTENSION, barrel, assembly............... i
EXTRACTOR, assembly. . .................. 2
LEVER, cocking.............coovivviunnn... 1
LENVER, $e6d Belt. . s wum s oes was e 1
LOCK, brasthiq i wow e s sen samn 1
NUT, belt feed lever pivot bushing............ 1
PAWL, feed belt. . oo vviiivni som vom v 2
PIN, accelerator, assembly. . ................. 2
PIN, belt feed pawl, assembly. . ........... ... 2
; . PIN, belt holding pawl, split.................. 2
' ! PIN, cockinglever.......................... 1
Ui RIN driving/8peide 10dl o, o smsmasmnssan s o 1
N PIN, firing; agsembly: o v somesnmanss v o 2
. PIN; tHgQer . vuvvemmesan i sennsannss o o 1
i PIVOT, belt feed lever....................... 1
¥ ROD, driving spring, assembly................ 1
ROLL, spare parts, M13 (w/o contents)....... 1
BIIRIE . L e s remaimsdime i Hses e e o 2
SLIDE, feed belt, assembly................... it
i SERING, belt:feed Bawill. . wun sosmwwsnmms o v 1
SPRING, belt holding pawl. . ................ 1
SPRING, cover extractor. . .................. 2
SPRING SA¥INNE s s 538 vemnn@es s o 1
SPRING, locking barrel...................... I
TRIGGER..........cooiiiiiiiiiiinan.. 1
(b) Accessories carried in tank. (For complete list of repair p
i | see SNL A-6.)

BAG, empty cartridge, cal. .30 (flex. bow gun).. 1
BAG, empty cartridge, cal. .30 (turret)........ 1
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Part No. per tank
LI, chamber cleaning, M6............... 1
$ILLINEL, cleaning, cal. 830, M2................ 6

NN, ammunition, €al. .30.....c0v0ncvonn.n 27
OV LI, muzzle, cal. .30 (flex. bow gun). ...... 1
BOVIER, muzzle, eal. .30 (turret)........covunn 1
OV IR, receiver, cal. .30 (flex. bow gun). ... .. 1
LOVICR, receiver, cal. .30 (turret)............. 1
I X THRACTOR, ruptured cartridge, Mk. IV. ... 2
UL, rectangular, 120200 e e i1
WIFLICTOR barrel, eal. 30, .. ... .. 1
M), cleaning, jointed, cal. .30, M1........... 2

wubmachine gun, cal. .45, Thompson, M1919A1—when
wulhiorized by TBA as personal weapon of member of tank
Minw

Bpate parts carried in tank. (For complete list of repair parts, see
AN A-32.)

Part No. per tank
ol Telel 0 D 8128 b R —————— 1
BRERCTOR: 4B : wx s surrevsss ain samsam@msmss 1
IR REACTOR, IBA o ivpnenn s srns g s 1
NG firing; T4A - - oon siensens wa e s 1
BROCKER. 1615 ... . ¢ connsssions sila Seams s s 1
HI'ILING, disconnector, 9A . . ... ... ......... 1
WIPRING, firingpin, 14C .. .. ... .. iiiinnn,. 1
HI'IINCG, magazine cateh, 9D . ... ........... 1
BRRIPIG. PEe01)) 370 s vovn s wamrmmensemm m 1
IRRTICE. SEAT OB cumnn sown saresmermmmes s s 1

4 Avvennories carried in tank. (For complete list of repair parts,

e SN A-?Z)

Part No. per tank
112 11SH, chamber cleaning, M6............... i
HIRUSH, r,leanmg, cal. .45, M5.. 1
('ARIE, accessories and spare parts M1918 (wKo
QONESHER).: :on sommimmismam e S Esams s & 1
('OVIER, Thompson submachine gun. . ........ 1
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Fart Part No. per tan
ENVELOPE, fabric, one button, 3 x 314 in.. ., RETAINER, S80F e swswmsmn som sy sormmimsny 1
MAGAZINE, 30 rounds (clip).............. . RETAINER, NG .+ o eovveneneeeeenn 1
o e M RRRI o S SPRING . . oo oo 1
el W St ey STOP, fiFing SPriNE. .. . oo ov o oneaecaeeeeaens 3

(3) For machine gun, cal. .50, Browning, M2Hb. I,y Accessories carried in tank. (For complete list of repair p

(a) Spare parts carried in tank. (For complete list of see SNL C-34.)

OSSR Part No. per tan

rart BOOK, artillery, gun, 0.0. Form 5825 (blank).. 1

EXTRACTOR, assembly BRUSH, bore, M10 w/staff (11234 in. long).... 1

(b) Accessories carried in tank. (For complete list of f

Composed of:

i 1 BRUSH, bore, M10
, middle

T dun (ol 0 S (‘-ANI 17 gal. (OIL, recoil). ......cooivviniieins 1

BRUSH, cleaning, cal. .50, M4........ ... .. .. ' COViE‘.R bore brush, M516................... 1

s ) et ] COVER, TR, o e oo vt sncmsmsn e SLVEES 1
(4) For 75 mm. gun, M3. OIL, recoil, heavy, 1 gt. (inecan).............. }

I i - ITTER; fuse, MM o o sinn samin s s e

s e e ik {HGE corpte T ‘S‘?\Ffr{FErII‘NCH 1}1933 .......................... 1

see SNL C-34.) : Vi -

Part () For tripod mount, cal. .30 machine gun, M3.

(1) Spare parts and accessories carried in tank. (For complete

FORBK, BoCRIag. . con oo emamses v tonon of repair parts, see SNL A-6.)

MECHANISM, firing

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

Composed of : Part No: perstan
1 GUIDE COVER, tripod mount, M2. . . ............... 1
o f. Tank spare parts. Spare parts for the tank, except in a few m
o instances, are not carried in the tank. When replacements are neces
1 SPRING (I new parts are procured by exchanging the worn or damaged p
b oeaon . {or new ones at the Service of Supply.

PIN, cotter, Lgx134in.. ....................

PINGBYING., oo vnis e o s savanossnie sl

PLUG, recoil eylinder...................... ..

PLUNGER

POUCH, spare parts roll (w/o contents). . . ...,
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UNIT

POWER UNIT

Power unit
Installation

AIR INLET
HOUSING
GOVERNOR

~ WEIGHT AND
HOUSING ASSEMBLY
STARTER SOLENOID
AND SWITCH
RA PD 36323

Trouble ShoolNE cous iavii vosnsse mmeme se o soneme srod)
Cylinder head assembly ..................ccivurrunnn..
Hand hole cover gasket replacement .....................

Valve and injector operating mechanism
Injector

STARTING MOTOR

Engine tune-up
Starting motors
Air heaters
Generator

BLOWER

o
w
Z
<
o
—
v
.
(]

w
Z
Q
F 4
e

QIL COOLER

ML DA i 5506 s sinios simmmss sostecseions sisimtenn s Sl
Lubricating oil pump
Filters and strainer ......... ..ot
Lubricating oil cooler
Lubricating oil tank

Air intake system
Air cleaners
BIOWEE: . 5. vreninte ssviemmeim srsseiare Simesaings <amie e arsoisie st &
Engine shut-down valve
Mufflers
BEABEE <o cmmabor s smosns Sar@ Rl de siavel SHamoS R ST SR
Water DUAP. v senmmsse e gasem i Daess S s s
Watsr Tanifold amms o i ST 58555 515 95 cee et mandtaie erela

Power unit replacement

Figure 23—Power Unit, Intake Side and Fan End

wATER PUMP

(U]
............................... 0
Power transfer unit ........ ... .. .. .. ... .. "g g e
i = 0 3
41. POWER UNIT (figs. 21, 23, and 24) 2 < & - : 3
a. General description. § %% %% - < % g
(1) The Medium Tank M4A2 power unit, Model 6046, consists 5 Za 3 35 2% 3
=t Wl m

two General Motors six cylinder, 2-cycle Diesel engines of 414 ing
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hore by 5 inch stroke (425 cubic inch displacement, each eng
The two engines, each of which is a complete functioning ur
Itnelf, are mounted alongside each other, and are arranged for
operation as a single unit through the medium of a transfer cs
which both erankshafts are geared to a single power output
which turns at 1.37 times crankshaft speed.

COVER

FUEL LINE
__ HAND HOLE

> AIR HEATER

LUBRICATING OIL
RETURN (TO FILTER)

/ EXHAUST PORT

(2) Iach of the two engines is equipped with its own st
motor, generator, fuel pump, oil cooler, clutch, and other ac
res necessary to permit either engine to be operated indepen
ol the other.

1A ¢ — JUNCTION PLATE

h. Diesel principles. The Diesel engine, like the gasoline e
It an internal combustion engine; that is, an engine whose e
in produced by the burning of a mixture of air and fuel insi
¢ylinders. The Diesel differs from the gasoline engine prine
i the means used to introduce and to ignite the fuel. In the ga
engine, fuel and air are mixed in a carburetor and drawn int
cylinder, where the mixture is compressed by the piston and
Ignited by an electric spark. In the Diesel engine, air alone is
pressed in the cylinder; then a charge of fuel is sprayed int
cylinder, and ignited by the heat of compression. (The Diesel
pression ratio is about 16 to 1, that of a gasoline engine abou
I. When air is compressed, its temperature rises. The Diesel
compression raises the temperature of the air to about 1000 F
('), more than high enough to ignite the fuel as it is injecte

the cylinder.)

WATER OUTLET MANIFOLD

WATER BY-PASS

AIR BLEEDER

=

¢. Two-cycle Diesel operation.

(1) Most automotive gasoline engines, and some Diesel en
operate on a cycle of four strokes—intake (suction), compre
expansion (power), exhaust; that is, each cylinder has only
power stroke for each two revolutions of the crankshaft. The I
engines of this power unit, however, operate on the two-cycle

s g
.

= . -
7 Z 5 \ z % ciple, each cylinder having one power stroke for each erank
= o io < a g B f
(" 2= ay > 5 £ o revolution.
| g3 B3 T 2 X z . ;
' ‘ £ S zY & 2 (2) In the two-cycle Diesel, every upward stroke of the pis
< 3 i .
' = Ey S it compression stroke, and every downward stroke is a power s
@ 1 - - -
b ) Ilecause there is no intake (suction) stroke, nor any exhaust s

mechanical means are provided for filling the eylinder with ai
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for clearing out the burnt gases. In this unit, each engine h
blower to supply air to the cylinders. As the piston nears the
of its stroke, the exhaust valves (two per cylinder) open, permif
the burnt gases to escape to the exhaust manifold. Further dd
ward movement of the piston uncovers ports through whic
blower forces air into the cylinder, expelling the remnants of
burnt gases through the still-open exhaust valves, and filling the
inder with fresh air. As the piston begins its up-stroke, it eo
the air inlet ports, and the exhaust valves close. During the reg
the stroke, the trapped air is compressed to one-sixteenth ol
former volume, reaching a pressure of approximately 500 pol
per square inch. Just before the piston reaches the top of its sti
fuel is sprayed into the cylinder, to be ignited by the 1000 F {i
perature of the compressed air. The intense heat of combu#l
causes a rapid expansion of the air, greatly increasing the pres
on the piston. This pressure continues during the downward (pow
stroke of the piston until the exhaust valves again open. Sinc )
complete cycle of operations requires but two strokes, the
“two cycle” is used to distinguish this type of engine from a {i
stroke (or “four cycle”) engine.

MNVL 40 ANOW4

RA PD 36325

D

DRIVER’S
SEAT
ASS'T

DRIVER'S

L

PO
SPONSON

RIGHT

d. Special nomenclature.

FIGHTING
COMPARTMENT

(1) Left and right engines. In most automotive vehicles, a
boats, the twin Diesel engine used in the M4A2 tank is moul
with its fan end to the front and its flywheel end to the rear of
vehicle or vessel. In that position, the engine bearing the manu
turer’s model designation “LA” is on the left-hand side of the INION3 40 ¥v3IY
hicle or vessel, and is referred to as the left engine. Model “I 3 gsi:)_r}ﬁw

engine is on the right-hand side, and is known as the right engl ‘

Figure 25—Designation of Engines and Engine Units

In this manual, the designations and terms for the two engii
remain the same, and using personnel should always speak of
right and the left engine as if the engines were mounted forward
the tank with their fans to the front. (See fig, 25.) This system
nomenclature is essential to the avoidance of confusion and e
in procuring service parts, some of which fit only the right or
left engine and bear manufacturer’s parts numbers or symbols i
identify them as right or left. Using personnel should familia
themselves with the proper nomenclature. A thorough study of |
diagram (fig. 25) is recommended. An easy way to remember wh
is the LA model and which is the LC model is to fix in the mind

122

LEFT (LA) ENGINE

/

NO.1 AIR CLEANER
NO.! AIR CLEANER

FAN

FAMN

3NIONI 40 LNOY¥4
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‘d “LAFT” (for left), the LA model being the left engine, as
" wed from the flywheel end of the power unit.

COMPARTMENT

2) “Front” and “rear” of engine. Although the engines of the
iver unit are reversed in the tank, having their fan ends turned
i ‘he rear, the terms front and rear, as applied to the engines, are
.1 be used as they are when applied to an engine mounted in the
' nt end of a car or truck. The fan end of the engine is the front
i .; the flywheel end is the rear end.

WATER

3":'_.
)
x | GROUSER

RA PD 36326

I
|

LUBRICATING OIL
DIESEL FUEL OIL

3) Fuel and oil. In general automotive practice, the phrase
el and oil” always means gasoline and lubricating oil. The Diesel
‘ine, however, uses fuel oil instead of gasoline. In order to avoid
fusion between fuel oil and lubricating oil, the word oil by itself
uld never be used in referring to the fuel, which should be called
1er fuel oil or just fuel. In this manual, the word oil by itself
ays means lubricating oil.

ENGINE DOOR
HOLD-DOWN BOLTS

. Direction of rotation.

1) In referring to the direction of rotation, the right-hand di-
tion (the direction in which one turns an ordinary wood screw

"1 serew it in) is clockwise, and left-hand direction is counterclock-
ilive.

'.’h 2) Rotational directions of engine parts should always be de-
V' ibed as viewed when facing the front, or fan end, of the engine.

DIRECTION OF ROTATION—VIEWED FROM FAN END g
! Left engine (LA) Right engine (LC)

Figure 26—Rear Deck and Engine Compartment Doors

mkshaft ............. counterclockwise  counterclockwise
NSHAEE .o e s clockwise counterclockwise
‘hometer drive ... .. ... counterclockwise  clockwise 3]
by s R YRR 5 e e o counterclockwise  clockwise - [
Bl DRI e g counterclockwise  clockwise 62 & 3 .
rting motor ....... ... clockwise clockwise ¥ 2 g 52
Wlerator ...o.ucuii.... counterclockwise  clockwise 9% S & 0%
Wver (drive shaft) .. ... counterclockwise  clockwise b 3 9 "é

t output shaft, geared to both crankshafts, turns clockwise.
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x ~ INSTALLATION.

> o
Q % § z g < 5 % % 8 i# power unit is mounted at the rear of the tank, in a compart-
8 g2 F g2 &% 3 | separated from the fighting compartment by a bulkhead of
5 e Wil plate. Access to the engine compartment is by way of the
= p- e hateh in the rear deck, The hatch closure is two heavy steel
f yuiuil doors that lie flush with the deck. Between the engines and
g livered doors is a splash panel of 14-inch heat treated steel,
x gud nt the front so that it may be raised to give access to the

i

DICTAILED DATA.

pevifications covering the main features of the power unit, and
sl information on its characteristics, are tabulated in para-
llll 0 b,

DIIVE MECHANISM.

Ahe propeller shaft is attached to the engine driven shaft flange
the power transfer, or transfer gear unit, at the rear of the
wunit (fig. 21).

WATER MANIFOLD

AUXILIARY
STARTING SWITCH

S | =)
§ _ % . IHOUBLE SHOOTING.
§ & % Leneral. Satisfactory performance of the Diesel engine de-
z g iu chielly on two factors—first, sufficiently high compression,
= & seeond, the injection of the right quantity of fuel at the right
3 W ompression depends almost entirely on the pistons, piston
,_g #u, valves, and valve operating mechanism. Fuel injection de-
g3 du un the fuel feed, the injectors, and their operating mech-
29 wi Lack of engine power, uneven running, excessive vibration,
{f:_}‘ A u lendeney to stall when idling, may be caused by loss of com-
= wunlon, Taulty injeetor aetion, poor adjustment of the throttle and
Itr control linkage, or improper adjustment of the governor.
I Kngine fails to start.

{11 Throttle not in correct starting position. (See par. 8.)
1) Fuel tank selector valve closed.

141 Vel tank empty.
1) Bngine shut-down valve closed.
127
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(5) Blower rotors not revolving (indicated by smoke coming i which the rack control tube turns must be free from ch.ips,

of the air intakes). (Notify ordnance maintenance personnel.) slidge, and must be lubricated. Binding due to poor aline-

) ) . ul the bearing supports can be corrected by loosening the

(6) Leaking cylinder head gasket. Check compression (pari§ sipport cap serews and realining the bearing supports.

(7) Fuel supply insufficient. Examine fuel supply tank sel¢ the control tube is free of bind, its return spring alone should

valve, filters, and line connections. (See pars. 74, 75, 76, and T# Mie tube and the injector racks when governor link is dis-

G & 9 . ; . 9 Ll Whenever the control tube bearing supports have been

h(S)' aly 1o fue! gysterfl. G .eck for airilesks in/fusl sucEEu |, the adjustment of rack control levers should be checked

ScCk Rt ARG ACIOR [IMRan) 40 I und i). CAUTION: Never stretch or tamper with the

¢. Engine fails to start at freezing temperature. tol wpring to change its tension.

(1) Check air heater pump. ' L antrol tube spring bent. Replace.

" Uuyernor linkage binding. Check for bind in the pin connect-

(2) If pump is operating properly, inspect air heater unit i
P . i winor control link to control tube lever. (See fig. 48.)

Alter ull the foregoing checks—(a) through (f)—have been
W the governor still fails to control the engine speed properly,
v nor may be worn or otherwise unfit for further use, and
I Lo removed and inspected (par. 50 b and d). If overhaul of the
Wb In necessary, notify ordnance maintenance personnel, and
' e governor with one in good condition.

d. Uneven running and excessive vibration.
(1) Faulty injector timing or rack setting. (See par. 49 f, h,
(2) Throttles of engines not equalized. (See par. 50 ¢ (2).)

(3) Fuel supply insufficient. Examine the fuel supply

valves, filters, and line conneci_;lons. (See pars. 74, 75, 76, angy 4 Luoling water temperature too low. Remove thermostats
(4) Hunting governor. Check for injector mechanism boung L wuler manifold and inspect for failure to close (par. 70 c).

any of the following causes—(a) through (f). \Vulven in bad condition. Check compression (par. 45 e).

(a) Injector clamp too tight or not properly positioned. A bi 1
injector rack oftentimes can be freed by tapping the foot of
clamp lightly with a small hammer and a long drift or screwdrl

Vaulve clearance not set correctly. (See par. 48 c.)
f ylinder(s) cutting out.,

I A oylinder may be failing to fire because of faulty injector or
speralion, or the engine may fire irregularly because of some
wilh the fuel feed to the injectors. Two methods of testing the
Hun ol the injectors are used:

(b) Gummy injector. In long service, an injector may stick
cause of accumulated gum and sludge. Remove the injector (|
49 ¢) and wash it in clean gasoline.

(¢) Injector rack control lever out of position or cocked. Lo
the two serews in the rack control lever, and move the lever all
the control tube to aline it properly with the injector rack. Cocl
of the rack control lever may be due to damage to the ends of
adjusting screws or to the surfaces against which they bear. (
rect by filing the damaged parts; then adjust the rack control |
for proper position. (See fig. 46.)

I determine quickly which eylinder is not firing, run engine
Wig spoed and cut out each injector, one after another, by
‘i down firmly on the injector spring guide with a screw-
¢ bl vertically alongside the rocker arm. If a cylinder is firing
(1 culling out its injector will cause a noticeable difference
Spine sotind and a decrease of engine speed. If a cylinder is not

ditting out its injector will not affect the operation of the
B oy way.

(d) Injector control tube sticking or binding. The small ball he
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(¢) A more positive test for locating a misfiring cylindap
increase the fuel feed to each cylinder in turn:

PRESSURE GAGE FUEL JUMPER
1 With engine idling, loosen (one full turn) upper adjus \
screw on the control tube lever of No. linjector (fig. 46).

2 Move the control rack of the injector inward, causing No,
inder to receive an increased charge of fuel. There will be & §
able increase in engine sound and speed if the cylinder iy
properly, no change in sound or speed if the cylinder is not

3 If No. 1 cylinder is found to be firing correctly, reset its i
control rack (pars. 49 h and i) ; then make the same test ol
cylinder in turn until the misfiring cylinders are located.

(d) Check injector timing of misfiring cylinder (par. 49 f),

(e) Check for correct exhaust valve lash (par, 48 ¢) of mi
cylinder, and inspect valve springs.

(f) If the valve springs and valve lash are correct, remaos
fuel injector (par. 49 ¢) and install a new one.

(g) If the eylinder with its new injector still fails to fire"
larly, check the compression of that cylinder (par. 45 e).

(9) Engine firing irregularly. If the quick test (see (8)
above) of injectors does not indicate that particular eylinde
at fault, check the engine as a whole: '

(a) Check all injectors for correct timing (par. 49 f).

(b) Check for air in fuel system. Inspect for leaks at fuel COMPRESSION ADAPTER FITTING INJECTORROCKERTARM

nections from the fuel tank to the fuel pump, at the bowl gagl
the primary fuel filter, and at fittings in air heater lines.

RA PD 36328
Figure 28—Checking Compression
(c) Check exhaust valve lash at each cylinder (par. 48 ¢).
| Wumove Lhe injector (par, 49 ¢) from No. 1 eylinder and in-
Wi pressure gage in its place in the same way as the injector
Hshallad, und restore the rocker arm to operating position.

(d) Inspect exhaust valve springs.
(e) Check compression, all eylinders. (See following text.)

e. Checking compression (fig. 28). 41 1aw one of the two fuel lines as a jumper connecting the fuel

(1) Remove the rocker cover. ¢ unitold and the return manifold fittings, to permit fuel

L e sipply manifold to flow directly to the return manifold.
(2) Start with No. 1 cylinder and remove fuel lines from . .
the injector and the fuel connectors. 481 Bt the engine, run it at about 1,000 revolutions per minute,
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Fuully injector timing. (See par. 49 f.)
L ylinder(s) cutting out. (See par.45d (8).)

and take readings on the gage. (Do not test compression by /.
ing the engine with the starter.)

(6) Restore No. 1 eylinder to operating condition; then
of the other cylinders in turn, and compare the gage readin
pressure of any one cylinder should not be more than 26
below the reading of any other cylinder. If a cylinder shq
compression, remove the cylinder head (par. 46 ¢). Inspect |
inder head gasket and the valve seats for leaks, and check the
for sticking. If these parts are found to be in good order, th
loss of compression must result from leakage past the pig
to ineffective piston rings. NOTE: If it is necessary to inspe
piston rings, notify ordnance maintenance personnel.

Alr eleaners clogged. (See par. 64 d.)

Inuullicient fuel supply. Examine fuel supply tanks, selector
, filtery, and line connections,

)} Ulogged fuel oil filters. (See par. 75 d and c.)

Al in fuel system. Inspect for leaks at fuel connec_tions from
Wil tunlk to the fuel pump, at bowl gasket of the primary fuel
ul the engine bulkhead, and at fittings on air heater lines.

} Injector operation faulty. (See par.49d.)
} Lovernor out of adjustment. (See par. 50c¢.)

f. Engine stalls frequently.
1) Loss of compression. Check cylinder pressure (par. 45 e).

(1) Idling speed too low. Adjust for 400 rpm (par. 50 ¢

1 ) i j . 89 e.
NOTE: Both engines must be adjusted to the same idling spi 111) Throttle linkage out of adjustment. (See par. 89 e.)

B Mmoky exhaust.

(2) Cooling water temperature too low. Remove thermosta
{1} lixcossive black smoke indicates one or more of the follow-

water manifold (par. 70 ¢) and inspect for failure to close,
make sure air bleeder valve ig closed.

(3) Too sudden application of load at low engine speed. If‘,
grabs, check adjustment of clutch pedal and of clutch (par, il
the clutch grabs when these adjustments are correct, notify

tn) P'oor grade of fuel. (See par. 77, Fuel Oil Specifications.)

th) Injector timing late. (See par. 49 f.)

o - (1) Injector operation faulty. (See par. 49d.)
ks il e ®).) (/1) Gasket leaking at hand hole cover or air heater cover plate.
(5) Hunting governor. Remove all bind (par. 45 d (4)) fron Biplince gasket (pars. 47 and 53 ¢).

Jector control rack operating shaft mechanism, (4) Air ports in cylinder liner clogged. Remove cylinder head

(6) Fuel filters clogged. (See pars. 75 ¢, d, e.) I 16 ¢) and clean sludge from air box and ports into air box.

(1) Blower intake obstructed: Remove air intake housing (par.

(7) Injector operation faulty. (See par.49 d.) , 1
W4 I nnd inspeet and clean screen between housing and blower.

(8) Governor or linkage incorrectly set. (See par. 50 ¢.) o
() Air shut-down valve out of adjustment, If valve is drawn

shil by the blower, adjust valve (par. 66).

from fuel tank to fuel pump, at the bow] gasket of the primary N
| '} Blue smoke is an indication of one or more of the following:

filter (par. 75 d) on the bulkhead, and at fittings for air heater If

(n) Injectors not equalized. (See pars. 49 f and g.)

(Ii) Cylinder (s) cutting out. (See par.45d (8.)
133

2. Loss of power.
(1) Injector racks not properly positioned. (See pars. 49 h ang
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(3) Lubricating oil enters combustion chambers: & of lubricating oil pressure. brok
2 ; e or broken.
(a) Piston rings pass oil. The rings may be worn or Al il wutlet pipe from pump to cylinder block loos
oil rings incorrectly assembled. (Notify ordnance mainli Ml supply low.
"sonnel. j A . s
i : Ml wupply diluted by fuel oil. Check od-or of oil in crankcase
(b) Oil leaks at blower. Qil leaks into air box or blower h 2 uf fuel. Check for fuel leaks (par. 45 ).
because blower housing gasket is leaky (replace gasket—pa oant; (Sea par 28
or the blower rotor shaft seals are leaky (notify ordnance i s of improper lubricant. (See par. 26. ' i
Raiee pectonnel), “Wurn crankshaft or connecting rod bearings. (Notify ord-
(c) Oillevel too high in air cleaner. (See par. 64 b.) sintenance personnel.) (Notif
; . i icki open. otity
i. Engine detonates. If a hard, metallic knock indicates detol Ll leating oil pump r;ellef vilye sficking op
in one or more cylinders, the engine should be stopped immedi 4o muintenance personnel.) . _
as serious damage may be caused by the excessive Pressuzéigy 0l pressure regulator valve sticking. (Notify ordnance main-
panying detonation. Detonation is caused by the presence of |t pornonnel.)
lubricating oil in the air charge of the cylinders during th i S5 1)
g | ; enance personnel.
pression stroke. To correct, the engine should be checked as fol ) Ol cooler clogged. (Notify ordnance main p

(Ml wenvenging pump screens clogged. Remove oil pan (par.
wiil elean sereen (par. 59 e).

.l"l Oil pump drive inoperative. Remove oil _pan (pat(‘l. ?8 bs)l;;;;-
wll pump drive and check for a brokgn oil pump rlv;el : :
4 iv i inoperative, notify ordnance maintenance personnel.

(1) Leaky injectors. Replace (par. 49 ¢ and e).
(2) Lubricating oil dilution due to fuel leaks.

(a) Drain and refill the lubricating oil system with specifl
Then inspect the air box and clean it out with compressed al
111 Alr leak in pressure pump supply. Inspect hose and connec-
s tui lenkes or loose joints.

14) Oll lines clogged or leaking. Remove oil pan (par. 58 b),

(b) If air box drains are clogged, remove obstructions,

(¢) Tighten all fuel connections.

P TR g e b il maini ol unekets, tighten connections. If thf3 Oil, lines are clogg{ig ES
personnel. it of dirty and sludging oil, the lubricating system should be
(3) Oil pullover from air cleaners. See that oi in air cleang yuuiphly cleaned. (See par. 25.)

not above prescribed level and that oil is of the proper visco
(See par. 64 b.)

(4) Leaky blower housing gasket. Replace the gasket (par,

{14} Oll outlet pipe from pump to cylinder block loose or broken.
§ i, 20 d.)

& lngine overheats.

(1} Not enough water in cooling system. .

{4} Madiator core air passages clogged. Clean out obstructions
il wecumulated oil and dirt.

1) Clogged water hose and connections. (See par. 82.)

(5) Leaky blower oil seals. (Notify ordnance maintenance
sonnel).

(6) Fuel feeding into air box through air heater. Check for lu
check valves at the air heater pump on instrument panel. Make
shut-off valve is kept closed.

(1) Waler pump inoperative. Replace (par. 69 b).
135

(7) Plugged air box drains. Remove obstruction (par. 63 c),
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46. CYLINDER HEAD ASSEMBLY (figs. 29, 37 and 39).

a. Description. The cylinder head assembly, which can
moved (fig. 29) from the engine as a unit, consists of the g
head casting and the cam followers, guides, push rods, rockel
exhaust valves, fuel injectors, fuel manifold, exhaust mM
and water outlet manifold. The exhaust valve seats (see fig,
hardened inserts shrunk into the cylinder head casting. -;'
cylinder, two exhaust passages lead to a single port openin
the exhaust manifold. Water passages, for cooling, surrou
exhaust valve seats, exhaust passages, and the thin walled |
tubes into which are inserted the injectors (see fig. 37). B
the cylinder block and the head, a laminated steel gasket is 1
a compression seal, and a cork gasket as an oil seal. A presse
valve rocker cover encloses the top of the eylinder head.

b. To replace cylinder head gasket.

(1) Remove cylinder head as outlined in paragraph 46 ¢, om
steps 18 and 19. (Injectors should be left in place.)

(2) Remove cylinder head gasket and clean cylinder hew
cylinder block surfaces.

(3) Install new gasket (par.46d (1) and (2)).
(4) Replace cylinder head (par. 46 d).

¢. Toremove cylinder head assembly (fig. 29).
(1) Drain the cooling system (par. 80 d). :
(2) Remove rear deck and engine splash shield (par. 71 b (10
(3) Remove the filter panel par. 71 b (22)).
(4) Remove water outlet tubes (figs. 87 and 88).

(5) Remove the by-pass elbow from each engine.

(a) Take out the two bolts holding the by-pass elbow
thermostat housing (9/16-inch wrench).

(b) Back off the hexagon packing gland nut that holds the

to the by-pass tube (134-inch open end wrench) and remo
elbow.

136 137
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Figure 29—Cylinder Head Being Removed from Engine Compartment
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} Withdraw the cotter and clevis pins from each end of the
il rod at the side of each engine and remove the rod.

) Itemove the three air cleaners. Cover the air intake housing
b with wood plugs, boards, or tape. (Do not use small rags or
inl that might drop or be drawn into the air intake housing.)

W) ltemove the water temperature gage capillary tube from the

} unid of the water manifold and cover the manifold opening to
j uiil dirt. Protect bulb with wrappings.

1) Iemove the rocker arm cover.

{10) Disconnect the lubricating oil tank breather hose at the
¢ ol the engine and move it out of the way. NOTE: Also remove

{11) lemove the governor control housing (par. 50 b).

gg / ‘; srtior breather hose if first type air cleaners (fig. 61) are in use.
< : :
"145§ ¥ < {11) Remove the lifter bracket from the rear of the engine (%4-
= = % 2 ol socket, ratehet handle, and short extension wrench, and %g-inch
0} 29 poend wrench).
- =
<z
<
&

(11) Itemove the secondary fuel filter:

(1) Remove the inlet and outlet fuel pipes from the filter (¥g-inch
_ g ond wrench).
- {h) Liack off the hex nut at the bottom of the filter housing, and
St : Whidinw the assembly from the mounting bracket.
T (1) Take out the bolts holding the mounting bracket to the en-
5 . I (9 16-inch open-end or socket wrench) and remove the bracket.
o g% & (14) lemove the four bolts and lock washers which hold the
= 20 5. Wuklne lifter bracket to the balance weight cover (3%4-inch socket,
= SE {¢liol handle, and long extension wrench) and remove the bracket.
0O < E ”
2 Z & (15) Remove the four bolts (¥g-inch socket and ratchet handle
Z g 4 wivnch) and lock washers which hold the exhaust pipe elbow to the
= NE = palinust manifold.
= E;x (1) Itemove the four bolts (%-inch wrench) and lock washers
589 Whilch hold the breather pipe at the rear of the water manifold.
(é (17) ltemove the cross shafts on the bulkhead. Pull out the cotter
sl elevis pins holding the vertical throttle rods to the cross shaft
livurn Itemove the four bolts (l4-inch open-end wrench) holding
wiilh cross shaft bracket to the bulkhead.
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(18) Remove injectors (par. 49 ¢). NOTE: Removal of injecl ) Itemove the cylinder head hold-down stud nuts (}3-inch

i's unnecessary i}" no work is to be done on the cylinder head. If waull socket wrench).
jectors are }e;r‘t in place, exercise care in handling the head so Il
spray tips will not be damaged. In laying down the head, pl

wooden blocks beneath it to prevent spray tips and valve followd
from being injured. '

WI) Attach hoist hooks to the holes in each end of the cylinder
Wl wid lift the assembly from the cylinder block (fig. 29). CAU-
N 1ift the assembly slowly, making sure that it clears the fan
w1, liy-pass pipes, and bulkhead.
(19) Disconnect governor control link and remove capse
Iflolding injector control tube assembly. Remove assembly by pi
ing straight up away from cylinder head. (These capscrews are .

vement_ly removed by using a {;-inch universal socket wrench,
shown in fig. 31.)

Install cylinder head assembly. Install the cylinder head by re-
Wiy Lhe preceding steps, using new gaskets throughout, and
iving the following precautions and directions:

11} (‘over camshaft and balancer shaft pockets with rags. Re-
s Lhe old cork gasket (oil seal) from the cylinder block, clean

% sirfnce well, and install a new gasket, using shellac between
ganket and the block. Do not put on the shellac until all opera-
W tecessary on the block have been completed. Shellac the top
{uio of the gasket just before installing the head.

{4) Wipe upper surface of the cylinder block clean, and install a
& lnminated steel (compression seal) gasket with the surface
thoil top, and the head around the cylinder openings, turned up-
il Do not use shellac or any other sealing compound on this
uhol

() Wipe the under side of the cylinder head clean before lower-
# Il into place on the block.

(1) With the governor control housing installed, pour about
o linlf pint of lubricating oil into the housing.

() With throttle in off position, declutch, and turn engine over
w0 Lhat all parts function properly.

() Check to see that the throttle can be moved to a fully open
aition in the governor control cam.

11y Adjust val;fe lash (par.48¢).
(4) T'ime injectors (par. 49 f).

CONTROL TUBE CONTROL BRACKET (1) Adjust rack control levers (par. 49 h and i).

BRACKET BO e :
a (1) Pour about one quart of lubricating oil over the valve

- s g and rocker arms.
RA PD 3631

(11) Liefore replacing rocker cover, open engine throttle to idling

141

Figure 31—Removing Injector Control Tube
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INJECTOR ROCKER
position. Start the engine, and at about 1500 revolutions per mi A
check to see that all fuel line connections are tight. (If fuel oil [ EXHAUST VALVE INJECTOR ROCKER ARM
into the cylinder head, diluting the lubricating oil, engine beat ROCKER ARM BUSHING BALL AND SEAT
may be seriously damaged.)
(12) Install new rocker cover gasket, if necessary. Use shell f / INJECTOR ROCKER ROCKER
3 l;l::*:';lﬂ \:\»;:’E /.' / ARM BUSHING SHAFT BOLT

47. HAND HOLE COVER GASKET REPLACEMENT.

To replace hand hole cover gaskets (see fig. 24), it is necessal
remove the inspection plates in the hull beneath the engines,

EXHAUST VALVE
ROCKER ARM

) ) | ROCKER SHAFT
a. Remove the inspection plate from beneath the engine opj

the one on which the gasket is to be replaced. (See par. 71 b (2).

b. Remove the bolts, with flat washer and copper washer,
the hand hole cover (9/16-inch socket and ratchet handle wren

¢. Remove the cover and take off the old gasket. S
"% «—— SPRING SEAT
] RETAINER

“4 ROCKER P
: SHAFET BRACKET

FOLLOWER UPPER

- )
. - \S.PRING SEAT
- FOLLOWER
SPRING
LI ~- : \ FOLLOWER SPRING SEAT

d. Install a new gasket, shellacking it to the cover (not
engine block),

e. Replace the cover by reversing steps a and b.
48. VALVE AND INJECTOR OPERATING MECHANISM
(fig. 32).

a. Description.

(1) For each cylinder, there are three rocker arms—the
one to operate the injector, the others to operate the exhaust val
The rocker arms operate on the rocker shaft, which is supported
two brackets. Two rocker shaft bolts hold each shaft in place

\"ﬁ‘l

\\‘

fasten its brackets to the top of the eylinder head. The rocker i [ g \

are lubricated by oil that flows from a passage in the cylinder hi © PR g?‘;} CAM ROLLER FOLLOWER

through the drilled lower ends of the rocker shaft bolts into I N

rocker shaft brackets and thence through the shaft to the ro¢ i = e

arms. The removal of the two bolts and the shaft permits turn _ i WASHER

the rocker arm assemblies back on their push-rod clevis pins, giy BAM R .'.”m A

easy access to the fuel injector and the valve springs (fig. 33), '\ RA PD 36332

(2) The injector end of each injector rocker arm is fitted wil e

hardened ball stud and a ball seat. The valve end of each val
rocker arm is hardened and ground to a cylindrical surface wh

142

Fyuie 12-—Valve and Injector Operating Mechanism, Disassembled
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i directly on the end of the valve stem. The rocker arms are
tuled from the camshaft through cam followers and short push
L]

M) Contact between the cam follower and the cam is by means
# tuller, on needle bearings. Each set of three cam followers is
Vidud with a guide, bolted to the bottom of the cylinder head, to
i the follower rollers in line with the cams and to serve as a
oy during assembly and disassembly. The push rod spring fits
i Innide the hollow cam follower, and is held in place at its upper
i the eylinder head follower hole by a retainer and a wire lock-
ting. The valve springs are held in place by retainers and two-
o Lnpered seat loeks.

11) Late model engines have a valve spring (interchangeable

I the old spring) of new design, a new valve spring cap, and a

spring seat. The new cap may be used with the old-style spring,
thre must be taken that the eap rests flat on the end coil of the
Wy I the eap rocks on the spring, the projecting lug on the bot-
ol the cap should be ground off. The new valve spring seat,

Il his a pin through its flange, can be used only on engines with
Huler heads having 14-inch drilled holes for seating the pin, but
¢ Lo ndapted to other engines by grinding off the pin underneath
sont. If the old-style valve spring does not rest flat on the seat,
¥ i on top of the flange must be ground off.

I Maintenance.

11} Operations on the valve mechanism that may be performed
thoul removing the eylinder head are:

tu) Adjustment of lash (valve clearance). (See par. 48 ¢.)
{h) leplace valve spring. (See par.48d.)

i) Heplace rocker arm, rocker arm shaft, or rocker arm bracket,.
“ﬂﬂ fir, 18 a.)

1) Iteplace cam follower spring, cam follower, or push rod. (See
+ I j) These parts, however, are more easily changed from the
wut wide of the eylinder head when the head is off the engine. (See
I h and i.)
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. ) : suinpression (500 1b. per sq. in.). Too little clearance causes a
(2‘)t‘The‘c3,11nder head must be removed for the followingy Wl vompression, misfiring, and eventual burning of valves and
GPETaUBHDs sontn, Too much clearance causes noisy operation, especially
(a) Replace valve. (See par. 48 f.) W lling range. The correct lash between the valve stem and the
(b) Replace valve guide. (Notify ordnance maintenance { w1 011 inch go and .013 inch no go, with the engine hot;

16 with the water temperature between 165 and 185 F (71 and
|

I Adjustment of valve lash can be changed by means of the

sonnel.)
(c) Replace valve seat. (Notify ordnance maintenance personi
(d) Grind or reseat valves. (See par. 48 e.)

lil upper part of the push rod, which is screwed into the push
(e) Replace injector tubes. (Notify ordnance maintenance sluvin nnd locked by a lock nut. The adjustment is checked by
sonnel.) g with the proper gages, between the valve stem and the
¢ Valvelash adjustment (fig.34). P s, at tl“}e moment when the injector arm is depress‘ing the
. tur plunger. The clearance must be enough to let the thin gage

(1) Correct valve lash is extremely important because of Wil ot enough to pass the thick gage.

I UAUTION : Whenever a push rod has been disconnected from

Aﬁﬁi&f push rod clevis, or partly unscrewed, the rod must be screwed
b liilo Lhe clevis until the end strikes the rocker arm. Unless this
Wulinent is correct, the piston may hit the head of the valve.
),-} Heplnce exhaust valve spring (fig. 35). To replace an exhaust
- % apring with the cylinder head on the engine:

1) Iltemove rocker cover.

48} Turn over engine until piston is at top of stroke (when the
wlir plunger has traveled approximately #%-inch on the down-
il stroke), in order that the valve spring shall be fully extended.

4) Disconnect and remove fuel ‘feed lines from injector and
seit hem at the fuel oil connectors (l4-inch open end wrench),
\ wwing them aside. Use extreme caution to protect injector fit-
s from dirt. (Cover with shipping caps if they are obtainable.)

14) ltemove the two rocker shaft bolts holding the rocker shaft
Jhetn Lo cylinder head (34-inch socket wrench), remove the
Suiholn and shaft, and turn rocker arms back out of the way (fig.
¥

!
{4} Mlip one of the rocker shaft bolts through the valve spring

upiennor fulerum sleeve and through the valve spring compressor
VG| SRS Wl 11227, 1 and 2, fig. 22) and install the bolt firmly in the
R 0 1 gyl hole of the cylinder head adjacent to the valve spring to be
Figure 34—Valve Lash Adjus!menf wuved, having the jaw of the tool astride the valve stem.
147
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Figure 35—Removal of Valve Spring }yure 36—Details of Valve and Injector Operating Mechanism

il and dilute the lubricating oil, the engine bearings might be
W lunly damaged.)

(6) By moving the free end of the tool, the valve spring cajp
be depressed and the valve spring cap lock removed. The spring |

| , :
now be lifted out. ¢ Itecondition valves and valve seats.

(7) A valve spring may be installed by reversing the operal (1) When either a new or a used valve is installed, the valve seat

\ for removal, and observing these additional directions: ‘“ {Ie ¢vlinder head should be examined for proper valve seating.
) (a) Adjust valves for .015 inch lash with engine cold, then { & unod valve is to be installed again, the valve stem should be
! engine and relash to .011 inch go and .013 no go with the eng’in' Muniini m?cl the valve'seat reground to the correct angle_ of 45
( : Wegtoon. The valve guide should be thoroughly cleaned with the
' (par. 48 c). yulve puide reamer. If the bore of the valve guide is worn out of
(b) Before installing the rocker cover, run the engine and ing| sl or if valve heads are warped, the parts should be replaced.
) all fuel connections for leaks. (Should fuel oil leak into the cyli (1) The contact between valve and seat after a valve has been
148 149
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) o) B ow A in, may be checked by wiping a thin film of Prussian blue on
th < Z 4 & 5 2 ] vilve neat, setting valve in place, and bouncing valve on seat. If
Wi 6 o o o :E = =3 o 2« ' s fa coafi - 1
R s & 23 valve is seating properly, an unbroken band of blue will be
it gq % ; B g é x< Wl on the face of the valve.
i | . >'1 £ Heplace exhaust valves.
| ' 1) Hemove cylinder head (par. 46 ¢).
" il B} I"lnce the eylinder head right side up, resting on two-inch
| W of wood (to protect the valve followers and injector spray tips
duinige) and release the valve springs (par. 48 d).
M) lurn the eylinder head on its side (see fig. 39) and withdraw

Yulven (rom the bottom.

ROCKER SHAFT
BOLTS

ROCKER SHAFT
BRACKET

FUEL
CONNECTOR

VALVE ROCKER
ARM

IIIIII | g : 7 INJECTOR
i ‘ Y4 ROCKER ARM

VALVE ROCKER
ARM

ROCKER SHAFT

FUEL
CONNECTOR

LOCK NUT

INJECTOR OUTLET

! , AND INLET
’ o & & ! 5
[
: z o S 0 2% 3 FUEL PIPES
u g 3 n s bty I
| = s o ® 0 v g o e z
! Y w ¥ gl 3 0 %22 o
| < 2 3 8 2% =3 g
xS B 0% & RA PD 36338
=

figure 38—Removal of Rocker Bracket and Shaft
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(4) Install valves by reversing the preceding steps. (See @
ceding.)

2. Replace rocker arm or shaft (fig. 38).

(1) Remove the rocker arm shaft brackets and shaft (par, il

T T

(2) Loosen the lock nut (l4-inch open-end wrench) at the \
end of the push rod, next to the clevis, and unscrew the clevil
rocker arm from the push rod.

3) Before replacing rocker arms or parts, inspect the rocker
bushings for excessive wear, and clean out the oil holes in the 1t
arms, rocker shaft bolt, and rocker shaft, with gasoline, small
and dry compressed air.

(4) Note that the injector rocker arm is different from
haust valve rocker arms; also, that the boss for the rocker shi
each valve rocker arm is longer on one side than on the otheiy
long side of the boss must face the injector rocker arm. Lub!
the outside of the rocker shafts with clean engine oil and instal
rocker arms and shafts by reversing the operations for rem
observing these additional directions:

(a) After replacing the rocker arms, adjust valve lash (par, §

(b) Before installing the valve cover, run the engine and ¢
all fuel oil connections for leaks. (Should fuel oil leak into the
inder -head and dilute the lubricating oil, the engine bearings m
be seriousy damaged.)

h. Remove cam followers. Cam followers may be removed
the cylinder head from the top, with the cylinder head in place |
par. 48 j). If the cylinder head is already removed, the cam folloy
are more easily removed from the bottom.

(1) Remove the rocker arms (par. 48 g).

(2) Turn the cylinder head on its side (fig. 39) and remove
cam roller guide bolts and the guides.

(3) Pull out the cam follower, follower spring, spring seats, |
push rod as an assembly. The cam follower spring seat retainer
remain in the cylinder head, and may be left in place unless the |
are to be installed in another head. ]
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i. Replace cam followers (cylinder head removed). 1) Herew the end of each push rod into the rocker arm clevis so

{ the end of the rod strikes the rocker arm. Leave the lock nuts

(1) See that the spring seat, spring, and push rod are fully
in the hollow followers. Then, with the spring seat retainer in
in the cylinder head, slide the follower assembly into the cylil
head, being careful to turn the follower so that the oil hole if
lower end points away from the valve and will not be covered by
follower guides. '

. fuy adjusting clearance after cylinder head is installed.
1h) lnstall the cylinder head (par. 46 d).

Heplacing push rod from top of cylinder head (fig. 40). A pu.sh
| jiny be changed, or a broken push rod removed, with the cylin-
honil on the engine. (Fig. 40 shows the injector removed, but it

(2) Attach the follower guides to the cylinder head. ¥ b loft in place.)

(3) Provide wood blocks 2 inches thick on which to rest |
cylinder head, to protect the injector spray tips; then reverse
head and run the lock nuts down onto the upper end of the |
rods.

1} Hemove valve rocker cover.
W) lemove rocker arm (par, 48 g).

W) Insert tool No J-1245 between the cam follower spring seat
4 il lock nut on the push rod.

RA PD 11101
: WM FOLLOWER
TOOL— J-1245
PUSH ROD \ PUSH ROD \
K NUT -
| o | LOCK NU ‘f,

\ -

RA PD 11102
Figure 40—Removal of Push Rod
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Figure 41—Removal of Cam Follower
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(4) Screw the lock nut down to compress the spring until spri) FO&%\EER T
retainer is relieved. CAP

(5) Dislodge the spring seat retainer from the groove in
cylinder head with a screwdriver.

(6) Back off push rod nut and remove compressing tool.

(7) Withdraw the push rod, spring, and cam follower (fig. 41)'

: / FILTER CAP
(8) Replace cam follower and push rod by reversing the pi __
ceding steps, making certain that cam follower oil holes are turn \ *_,// GASKET

away from the valve.

(9) After installing the push rod and replacing the rocker am
and fuel lines, adjust the valves to .015 inch lash with engine cols
then run engine and relash to .011 inch go and .013 inch no 20, o
gine hot.

k. To inspect cam follower assembly. After the cam followd
have been removed they should be cleaned, blown off with dry con
pressed air if possible, and inspected as follows:

(1) Cam rollers must turn smoothly and freely on their beari

(2) If cam rollers, bearings, or pins are worn sufficiently to pe
mit more than .005 inch radial movement of the roller, or if the pi
are loose in the cam followers, new follower assemblies should I
installed.

(3) Rollers must be free from flat spots or scuff marks. If not, ¢
if rollers have not been rotating freely, examine the cams. If t)
cams are scuffed, or the noses of the cams are worn down, both
rollers and the camshaft should be replaced. (Notify ordnane
maintenance personnel.) !

(4) NOTE: Rapid change in valve lash may be due to the cor
ditions listed in (2) and (3) above.

49. INJECTOR (fig. 42). Beve

a. Purpose. A fuel injector, one for each cylinder, is mounted fi
the cylinder head between the exhaust valves of its cylinder (fig
33). To obtain combustion an accurately metered quantity of finel)
atomized fuel must be mixed, at the end of the compression stroke

156
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Figure 42—Fuel Injector, as Removed from Cylinder Head
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with the charge of air which has been forced into the cylind W ox L reme caution to protect injector and connector fittings

the blower and compressed to ignition temperature by the | it 1istall shipping caps on injectors if they are obtainable.)

This is accomplished by the injector, which provides a compla

independent injection system for each cylinder. MWemove the two bolts (34-inch wrench) holding the rocker

Wt Lrnckets to the eylinder head, and swing entire assembly
b. Maintenance. Correct functioning of the injector is vital

ol £ th g . {ig careful not to bend the push rods.
efficient operation of the engine. Therefore, it must receiva | o
taking servicing. p Wumove the injector hold-down stud nut (s-inch socket

i) iwluo the special washer and clamp.

¢. Removal of injector (fig. 43). .
) Py (he injector straight up from its seat by means of the

(1) Remove rocker arm cover. B0 ving tool (fig, 43).

(2) Remove fuel pipes from the injector and loosen them
fuel connectors (14-inch open-end wrench), then swing them

ST E—

INJECTOR
CONTROL A

TUBE L R
INJECTOR CLAMPING

TOOL TOOL J-1261

31227 ™ m "
\ P sy / INJECTOR

INJECTOR ¥ t
i
l A
5
N S

CLAMP STUD
INJECTOR Y (& v _ /
ROCKER SHAF\/ — i e
BOLT L= . o
e

USE SHIELD ARCUND

TIP WHEN POPPING
— INJECTOR

F o
I

INJECTOR
CONTROL RACK

PR RA PD 36344

Figure 43—Removal of Fuel Injector

Figure 44—Testing (Popping) an Injector
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w1 torque wrench) is enough. Check for free mgvement of the
Ao rack. Then attach fuel pipes to injector and tighten them at

1
runnectors.

(6) Lift the injector from seat, at the same time disengagiil
injector rack from the rack control lever.

d. Testing fuel injectors (fig. 44). An injector should alw _
tested before it is installed in the engine. This test, known as
ping the injector,” is accomplished with tool No. J-1261, as foll

. Iuel injector timing (fig. 45). For proper engine operation, it
suntial that all six injectors be properly timed, so that the cyl-
luin shiall fire at exactly even intervals. In addition, all the injector
s st be positioned; that is, so adjusted that, at any throttle
g, cach one will deliver exactly the same quantity of fuel as
ulhiors. Therefore, before the engine is run, each newly-installed
Aoy must be timed, and if more than one injector has been i.n-
luil, ull six racks must be positioned (par. 49 g). To time an in-
L, proceed as follows:

(1) Place injector in test fixture.

(2) Using a clean oil can filled with clean fuel oil, introdue
into one of the injector openings until fuel flows from the @
opening.

(3) To determine whether all seven holes in the spray U
open, move the injector rack into the full fuel position: then fo
press the test handle down on the plunger follower with a i
motion. When the check valve opening pressure is correct, co _
able downward pressure will be required on the fixture handle
the injector; if but little pressure is required, the check valve o
ing pressure is too low. CAUTION : Keep hands away from the
tip when popping the injector, as the fuel from the spray tip
penetrate the skin and may cause blood poisoning. It is advisall

{1} lemove valve rocker cover.

INJECTOR

use a shield around the spray tip. FOLLOWER
IDE
(4) Test for a leaky check valve by wiping or blowing all R

from the spray tip, then pressing down on the fixture handle fi I /
but not forcibly enough to open the check valve. Maintain a ste }
pressure while watching the spray tip. If oil appears, the ¢l tﬁ TOOL KM — J-1853
valve is not seating properly. =

(5) If the injector fails to pass these tests, notify ordnance
tenance personnel.

(6) NOTE: Never remove the filter from the injector, becaus

the risk of getting dirt into the oil passages. INJECTOR

J — ASSEMBLY

e. Installation. The injector is installed in the cylinder head /
reversing the sequence of operations for removal (par. 49 ¢),
dowel on the injector body registers with a hole in the cylinder hé
so that the injector can be located in only one position. When ing
ing the injector into its tube be sure to engage the injector rack wi
the rack control lever. After installing the injector, tighten
the hold-down clamp and nut. Avoid over-tightening; a firm pull
40 pounds on a 6-inch ratchet handle (equivalent to 20 to 25 poul

160
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(2) Turn throttle control to off position. 3 3
(3) Crank engine, by means of the starting motor, until the " g § > 32
haust valves of the cylinder to be timed are fully open (all the r & ;o x = 3
o). 1 3z 22 g 8
) 4 7
(4) Place injector timing gage (tool J-1853, fig. 22) in timi ‘:: ;E’T § é g
< <

gage hole on the top face of the injector body (fig. 45). 0

(5) Rotate timing gage until the lower edge of either of the |
flats on the hexagon knob is over or against the plunger follow
guide. (Timing gage height is 1.460 inch.)

(6) Adjust the injector rocker arm, by means of the screw
Justment on the upper end of the push rod, until the lower face
the timing gage just passes over the top of the plunger follow
guide. Tighten lock nut on push rod and check adjustment again,
more than one injector has been newly installed and timed, do 1
run the engine until racks on all six injectors have been position
(see following).

g. Positioning injector rack. After an injector has been installs
its rack position must be adjusted to correspond with the otha
because the quantity of fuel injected into the combustion chaml
at each stroke is governed by the rack position. The maximum qu
tity of fuel is injected when the rack is all the way in; no fuel ig |
jected when the rack is all the way out. The rack movement, eitly
in or out, is limited by the length of the toothed part of the rack,

h. Positioning of control racks (engine not running) (fig. 46)

GOVERNOR
LINK
Figure 46—Injector Rack Positioning

(1) Loosen lock nut on buffer spring screw and turn screw
until approximately %g-inch projects from side of governor housin

(2) Turn out several turns on both the inner and the outer uf
justing screws on all rack control levers.

(3) Hold governor control lever securely in full open positit
(as shown in fig. 46). Slowly turn down the inner adjusting s
on the rack control lever of No. 1 cylinder until a definite step-up |
resistance is felt. When this step-up is felt, the governor idle adjus
ing screw will be seen to move slightly outward. After this mowi
ment is seen to start, back off inner serew about one-third turn, the
turn down outer adjusting screw to lock.

(4) Check rack control lever adjustment.

(a) It should be possible to move the governor control le
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smoothly from idle position to full open position (at the end u IVERNOR.

slot) without any definite step-up in effort near the open poul AN ongine speed governor is attached to the blower front end

If a sudden increase in resistance is felt near the end of wiil Lo the cylinder head of each engine. It is driven by means

toward full open position, the inner adjusting screw on the splined shaft, which fits into the upper blower rotor shaft, and

control lever is in too far. Back off the inner screw slightly whilented by oil from the blower and from the cylinder head.

tighten the outer adjusting screw to lock. wvernor regulates the idling speed and limits the top speed of
(b) Hold the governor control lever in the full open positiol Bl e, In_ ]:}'(avent dangerous overspeeding. Once set.for the

¢ apeed limit, the governor should not be tampered with.

shown in figure 46. Firmly pushing the injector control tube
by hand should move the injector racks outward slightly ({ra
to ), inch, about the thickness of a thumb nail) before an iney
in resistance is felt and before the idle adjusting screw beg
move outward. If this free travel is more than Js-inch, bag
slightly on the outer adjusting screw, turn down inner scrol
lock, and recheck.

Weplucement of governor control housing (figs. 47, 48, and 49).

i} Disconnect governor air breather hose (on engines with early
Wl clonners only) (see fig. 47).

GOVERNOR LEVER RETRACTING
(5) After the injector rack of No. 1 cylinder has been pru BREATHER HOSE SPRING
positioned, hold rack all the way in and adjust each of the remali
rack control levers to the full in position. Adjust each lever in
by slowly turning down the inner adjusting serew until the inJs
rack can be felt striking bottom, and No. 1 rack can be seen to li
movement outward. Then tighten down outer screw and lock I
screw, Each time a rack lever is positioned, check to see thal

rack has not been moved outward. If No. 1 has moved out, the
last positioned has been set too far in, and should be readjust
slightly backing off its inner adjusting screw, then tightening i
adjusting screw,

(6) Check for stop position. Hold the governor control leve
the stop position. The injector racks should not have more |
Z-inch outward movement when the injector control tube leve
moved with the hand. NOTE: Visual inspection should show
all injector racks extend approximately 7-inch.

(7) Setidle speed (par.50¢ (2)).

i. NOTE: No attempt should be made to balance the injuot
to obtain smoother no-load performance by adjusting individual ¢
control levers after all have been positioned as in h preceding. II

rack be adjusted farther in than the others, only that one cylil BT ROD SEAL WIRE COVER AND LEVER ASSEMBLY  RA PD 11002
gives full output; all the other racks are held back from full
position, thus preventing the engine from developing its maxi
power. | iyure 47—Removal of Governor Control Housing Cover
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Figure 48—Governor Control Housing, Cover Removed
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%) Disconnect throttle control rod from the governor control
i
1) Itemove the control lever retracting spring.
1) ltemove the four screws and lockwashers from the cover.
1) Lilt off the cover and gasket.
) ltemove rocker cover from cylinder head.

111 lemove the retainer spring and flat washer holding the gov-
Wi control link to the governor differential lever (fig. 48).

1) Itemove the four bolts and lockwashers from the weight car-

pivor plate.
1) Lilt off the plate and gasket.

{I0) Iemove the clevis pin from the governor control link and
A control tube lever (ﬁg 49)

111) Remove the governor link by pulling it out towald the con-
| Lubie lever.,

{11) Iteplace the flat washer and retainer spring on the differ-
Ml lover,

= CONTROL
TUBE LEVER

| CONTROL
TUBE

RA PD 11003

Figure 49—Removal of Governor Control Link
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(13) Remove the two bolts holding the governor assemhbly pinor adjustments. The governor spring plunger gap must
| cylinder head (;;-inch open-end wrench). wily nel to obtain full engine power. If the gap is too wide, a
if (14) Lift off the governor control housing assembly {1 i will oceur, near 1200 revoll.}tions per minute, _where the
| governor weight housing dowel pins. ui vontrol lever can be moved without a corresponding change
, - ) ) g te power. If the gap is too narrow, a flat spot will occur at
|19 Bovrse there e o it e e, A 1 e minie, e b govermor plunger s
| hesd. CAUTION: I asserablinge the governor contreliii Y Jtor racks have been adjusted, the idle speed of the engine
' the weight housing, make sure that both the ball thrust he e
! and the thrust washer are between the fork of the vertical oper Hpting plunger gap setting (figs. 46 and 51).
shaft and the sliding sleeve, or riser, on the horizontal weigli Humove the spring cover at the rear of the governor control
rier shaft (fig. 50). § unil set the idle-adjusting screw so that it projects 14 to
Wi Lhe locknut.
. ] Hemove the governor cover and the link between the gov-
I — il Lhe injector control shaft.
/ WASHER I Uil the engine with the aid of a helper, and regulate its
: < I iy hiund operation (see fig. 46) of the injector control tube
[ % I ALUI'MON: The governor is now disconnected, and care must
I il Lot ot 1o overspeed the engine.
s ! Leop the engine running between 700 and 1000 revolutions
| Wiiite and set the gap adjusting screw so that the gap between
1 Liw apeed spring cap and the high speed spring plunger is .001
' i inch, The gap may be measured with a .0015 or .002 inch
i BABL;ALTSEST gf# I pupe inserted between cap and plunger. NOTE: If no feeler
J | ] [ nvailable, the gap setting may be roughly checked by insert-
|\_J RA PO W sirowdriver between the governor housing and gap adjusting
o nnil using it as a lever. When gap is properly set, the move-
o0 lelween cap and plunger will be barely perceptible when the
| Figure 50—Governor Weight and Housing Assembly I lureed closed with the screwd.river, with engine running be-
| i 100 and 1000 revolutions per minute.
_ (16) Before replacing the governor control housing cover, | 101 lighten the locknut each time before checking the gap set-
i at least a half pint of engine oil into the top of the governol
, putting on the cover, be sure that the governor fulerum lever X ) X
goes between the jaws of the differential lever. ‘1 Utop Lhe engine and install the link and the governor cover.
| (17) After installing the governor, time the injectors (par. i W The m_u-.ct1or racks must be re-positioned (par. 49 h) after
and position the injector control racks (par. 49 h). Also make i) hins been set.
N speed plunger, idling speed, and buffer screw adjustments (see¢ | () Lnpgine idle speed adjustment. The correct idling speed is
| paragraph). {iovalutions per minute (minimum), It is highly important that

168 169




r T™M 9-731B

™ 9-731B
i T 50 150
MEDIUM TANK, M4A2 POWER UNIT
o Wling speeds for the two engines be equalized. To equalize
| (o) @ un, follow the procedure for throttle linkage adjustment and
z e : . A :
= 0" & liionizing engines given in paragraph 89. When the throttle
%0 90z g in correctly adjusted, changes in the idling speed of the
%é 2%4 W nre effected by means of governor adjustments as follows:
' 2 T
Hw U
' T } Itemove the spring cover at the rear of the governor control

e, exposing the idle-adjusting screw.

) Loosen locknut and back out the buffer screw until it projects
I by -inch from the governor housing.

) Uiart engine and warm up to operating temperature.

| Move governor control lever to set against the idling stop in
wintrol cam, and let engine run at idle. If engine gallops, after
uh hecome thoroughly warmed up, gradually turn the buffer
w unlil the engine roll disappears, or nearly disappears.

f > 4) Turn the idle-adjusting screw in or out to set the idling speed

b I cnpgine at 400 revolutions per minute. (Neither engine should

| sl Lo idle at less than 400 revolutions per minute. Since engine

i) wil be exactly synchronized, the speed of the slower engine must
i lenst 100, while the other engine may be slightly faster.)

i) Adjust buffer screw (see following).

(1) Hulfer screw adjustment (fig. 46). The purpose of the buf-
wiow adjustment is to prevent low speed engine roll and stalling.
wliunt (after the screw has been backed out as directed for low
| wliustment in the preceding paragraph), turn the buffer
W& i1 Lo bring the idle roll to a minimum. CAUTION: Do not
w0 1he idling speed of the engine by more than 20 revolutions per
Wile with the buffer screw adjustment, or it may be impossible to

O
<
O 5 .
= z Wl liwn the engine.
o 5
' & § () When the adjustments are completed, install the spring
Lot over idle-adjusting serew.

| Governor weight and housing assembly removal and inspection
Bgs L2 and 53). To remove the governor weight and housing
by, first remove the governor control housing assembly (par.
W), nnil proceed as follows:

LOW SPEED SPRING
CAP

GAP ADJUSTING SCREW
BUFFER SCREW
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DOWEL PIN BLOWER
GOVERNOR WEIGHT ASSEMBLY
HOUSING
LOW SPEED <.
WEIGHT .

S SERRATED END
OF SHAFT

R N Wer —— \WEGHTS
'\

By —

GOVERNOR WEIGH GOVERNOR WEIGHT

SHAFT THRUST BEAR AND HOUSING
ASSEMBLY
1 \_\..
| ™ HIGH SPEED
GOVERNOR WEIGHT WEIGHT
SHAFT [SPLINED END)
1
GOVERNOR WEIGHT CARRIER RA PD 11004

Figure 53—Removal of Governor Weight and Housing Assembly
RA PD ||
Figure 52—Governor Weight and Housing Assembly (/) NOTE: Should parts need replacement or service, notify ord-

ninee maintenance personnel.
(§) Replace by reversing steps (1), (2), and (3). CAUTION:
['li¢ ball thrust bearing and the thrust washer must be between

it yoke of the vertical operating arm lever and the sliding sleeve
(11ne1) on the weight carrier shaft. (See fig. 50).

(1) Remove the middle air cleaner and the one nearest the g
ernor.

(2) Remove the six bolts which attach the weight housing to |
blower (14-inch box wrench).

il, ENGINE TUNE-UP.

“hould engine performance indicate the need for a general engine
Line-up, the following operations should be performed :

(3) Separate the governor weight shaft from the front blow
shaft by pulling the assembly straight out (fig. 53).

(4) Check condition of bearings.
i, Clean fuel filters (par. 75 d and e).
(5) Check operation of weights to see that they move freely. li. Check fuel pressure.

(6) Check the riser to see that it moves freely on the shaft. (1) Remove pipe plug from front end of upper fuel manifold.
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3 c . : ffer screw
(2) Attach pressure gage to pipe connection with a short leny lnilers continue firing, and if the exhaust is blue, the bu

ortabing, untiment should be corrected (par. 50 ¢ (3)).

(3) Measure fuel pressure at engine speed of 2000 to 2100 rey v_
tions per minute. A fuel pressure of at least 25 pound per squi
inch should be maintained. If the fuel pressure is low, check for}

I, (heck lubricating oil pressure. The oil pressure gage tonzil(;g
wliument panel should register 30 pour_lds_ (minimum) a e
vohitions per minute. Low oil pressure indicates one or mor

(a) Insufficient fuel in tanks ¢ lollowing conditions:
(1) Oil supply low.

() (rankcase oil diluted by fuel. Check odor of oil in iﬂranll(caliz
y Linces of fuel. If fuel is present in crankcase, check for fuel lea

oAb (2)).
(1) Improper lubricant. (See Lubrication Guide, par. 26.)

(b) Air being drawn into the fuel system. Inspect for leaks §
fuel connections from the tank to the fuel pump, at the bowl gasly

of the primary fuel filter (par. 75 d) on the bulkhead, and at fittin
for air heater lines. '

(¢) Clogged fuel filter elements.

i i tify ord-
(d) Partly plugged fuel lines (ice or dirt). (1) Crankshaft or connecting rod bearings worn. (Notify

i i rsonnel.
(e) Faulty fuel oil pumps. (See par. 55 d.) e miintenance pe )

j W) Oil pres lator valve sticking. (See par. 59 d.)
¢ Adjustvalve lash (par. 48 ). () Oil pressure regulator

(1) 0il scavenger pump intake screens clogged. Remove and clean
Woens (par. 59 e).

d. Time injectors and adjust injector racks (par 49 f and

e. Adjust buffer screw (par. 50 ¢ (3)).

(1) Oil cooler clogged. Replace. (See par. 61 b.)
f. Check governor control of injector racks.

: 5 Y 2HiE
(1) Oil pump drive inoperative. Remove oil pan (par. 58 b} o _t:d
i 1 1 oo natn-
Wapecl oil pump drive. (If service is needed, notify ordnanc:
Lnnnee personnel.)

(1} Start the engine and idle at 1000 revolutions per minute foy |
fewr minutes.

(2) Drop speed to normal idling speed and then quickly throy
tiie throttle to full throttle position, pushing on the control tul
lever with the finger to move the injector racks farther toward full
throttle position. (This operation must be executed quickly, befor
the engine comes up to the governed speed.) If the governor low
speed plunger gap adjustment and rack setting are correct, pushing

on the control tube will not move the injector racks. Next, test as i
g, following,

askate

(1) 0Oil lines clogged or improperly tightened, or bl‘ﬂl’fﬂ}lltgd::ﬂ. 11:

al pipes. Remove oil pan (par. 58 b), inspect gaskets, t;gd en czil

elions, If oil lines are clogged because of dirty and slu 5gll)ng ;
e lubricating system should be thoroughly purged (par. 25 b).

I, leplace oil filter element (par. 60 b).

|, Check thermostat. If water temperature remains below 165 F
1110, the thermostats should be inspected.

quickly move t' (1) Drain the cooling system (par. 80 d).

() llemove the thermostat housing (par. 70 ¢) and lift thermo-
duliout of seats for inspection (see fig. 68).

(1) Thermostat valves should be fully closed and seated at tem-
should be no visible exhaust, and no sound of engine firing. If the perntures below 158 F (70 C).
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(b) Thermostat valve should be wide open (34-inch) at 18
(85C).

(3) Thermostats that do not close or open fully at the given t
perature should be replaced.

(1) Disconnect cables from battery.

() Disconnect yellow wire with black tracer from the starter
silenoid (ﬁg. 54).

() Remove the inspection plate (par. 71 b (2)) beneath the en-
52. STARTING MOTORS. ylne from which the starter is to be removed.

a. Description. Each engine has its separate starting moto
Delco-Remy 24-volt heavy-duty unit mounted on the outer side
the engine at the rear (fig. 23). The starters are controlled by mi
of starting buttons, one for each engine, on the instrument
(fig. 7). To facilitate engine trouble-shooting and tune-up, auxili
starting switches (see fig. 30) are provided in the engine comp ;
ment on the filter panel.

(1) Drain oil from the engine oil pan and from the lubricating oil
bunk (par. 25 b).

(h) Remove the two flexible oil sump lines underneath engine
fion the oil tank and the oil pan.

() Remove the three mounting bolts at the rear of the starter
snembly  (7g-inch open-end or box wrench). The top bolt can be
temoved from the top of the engine by removing the middle and the
ftont air cleaners. Cover open air intake. The lower two bolts are
tunched from beneath the engine.

b. Starter replacement. If the starter fails to function, first chy
the battery and its connections. If the starter requires replacem
proceed as follows:

SHIFT LEVER  SOLENOID SWITCH

Ry (7) Remove clip holding shielded battery cable to bottom of

sigine (15-inch socket wrench).

SHIFT LEVER

(%) Lift the starter toward the fan end of the engine until it is
tonr, then lower it through the inspection plate opening, without
twmoving shielding and cable.

CABLE

/ KNURLED

NUT

(1) Ilemove, by hand, the knurled terminal shield from cap at
the front end of the solenoid assembly, beneath the starter cable
shivlding.

(10) Remove the nut (34-inch socket and ratchet-handle
wrench) and lock washer recessed into the opening from which the
biurled terminal shield cap has just been removed. (This nut holds
thw hittery cable clip to the solenoid terminal stud.)

SHIFT LEVER
LINK

(I'1) Loosen, by hand, the knurled nut which holds the cable
shivlding to the solenoid assembly. Retract the shielding, then pull
Wit the battery cable, being careful not to cut through insulation.

ENOID SWITCH " %
ok Il slarter assembly is now completely detached.

CONNECTOR CABLE

(12) To install the starter assembly, reverse the order of the
lmup_uing‘.

Figure 54—Removal of Engine Starting Motor . To replace starter solenoid and switch assembly (fig. 54).
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(1) Remove starter assembly (par. 52 b). lring during the first or second pumping stroke in combination

with the starter. At low temperatures, the engine may require con-
Hied help from the air heater until the engine develops sufficient
power to run unassisted. Under these conditions, it is advisable to
puuse briefly at the end of each pumping stroke, to allow the engine
Hine to absorb the heat generated. At temperatures of 10 F (-12 C)
ul lower, the heaters should be kept in operation until all engine
iylinders are firing.

(2) Remove cotter pin and disconnect shift lever links from
starter shift lever.

(3) Remove the four mounting screws (34-inch wrench) holding
the solenoid to the starter assembly, and remove the solenoid an
switch assembly.

(4) Reassemble by reversing the foregoing.

d. Lubrication. The starting motor should be lubricated hy
ordnance maintenance personnel whenever the engine or starter |
removed from the engine compartment. There are three oiling
points—one at each end of the starter, and one inside the enging
flywheel housing, reached by removing a plug. CAUTION: Do nol
over-oil the starter. Never put oil on the commutator or brushes

53. AIR HEATERS.
a. Description.

(1) Auxiliary starting equipment is not necessary for starting
at temperatures above 40 F (5 C). For starting at lower tempera
tures, two air heaters (see fig. 24) are provided for each enging,
The heaters are operated while the engine is cranked with thi
starter to provide immediate engine response. The air heater i
essentially a small pressure oil burner with electric ignition, mounts
ed in the engine air box. Air for combustion is obtained from the
engine blower, and the flame-heated air is forced directly into thi
cylinders,

(2) Each air heater consists of three units. One comprises thi
hand-pressure pump and ignition switch, mounted on the instru:
ment panel (fig. 7). The second contains the burner nozzle, filter
and ignition electrode. (There are two of these heaters per enging
one mounted on the second hand hole cover plate and the other oy
the fifth.) The third unit is a high tension ignition coil, mounted ol
the filter panel (fig. 71) in the engine compartment. '

(3) The hand pump supplies fuel under pressure to the burnet
unit. A firm hand pressure of ten pounds or over on the pumj
plunger knob will deliver finely atomized fuel, which is ignited by
the spark at the electrodes of the burner. The engine usually starf
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. Maintenance. Should an air heater fail to function, remove the

wmnembly, containing the burner nozzle, filter, and ignition plug, for
lupection and service or replacement. If the nozzle is plugged or
purts are damaged, the assembly should be replaced.

¢. Replace air heater.

(1) Remove air heater coil (see fig. 71).

(n) Remove the two bolts that hold the cover to the coil.
(h) Remove the leads and the coil.

(?) Remove air heater unit (see fig. 24). (The following steps

spiply to either air heater of either engine, as installed in the second
aniil fifth hand holes.)

(n) Remove the inspection plate beneath the engine opposite the

shpine from which air heater is to be removed.

(1) Remove the two bolts holding the air heater cover to the air
honter body (14-inch socket wrench).

(1) Remove the bolt, slotted or hex head (screwdriver or {;-inch
apen-end wrench) and the clip holding the fuel inlet tubes to the air
honter body.

(1) Disconnect the couplings at both ends of the tubes ({-inch
upen-end wrench) and remove the tubes.

(¢) Remove the bolts, lock washers, and copper gaskets from the
ali heater body (9/16-inch socket wrench). Remove the air heater
builies from the engine block.

(1) Install by reversing the preceding steps, using a new copper
punket,
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yeintor replacement. The procedure for generator replace-
e wume for both engines, except that to remove the LC
yenerator it is necessary to remove the auxiliary generator
B Laee par. 71 b (28)).
nl'llunul.

54. GENERATOR.

a. Description. One 24-volt 1200-watt generator is prﬂvi
each engine, It is mounted on the flywheel housing (see fig, #I
driven from the blower drive shaft at 1.95 times engine spou

b. Lubrication. One grease cup, reached from the fightin Hisconnect cables from battery.
partment, is provided for generator lubrication. The cup shi
turned down one full turn every 1000 miles or 100 hours ol
operation, and refilled with grease (general purpose, No. 2),

0il the commutator.

Wiorking through opening in turret basket (see fig. 55),
+ the lonurled eap nut and the knurled nut on the shielding
Wl the terminal nut (9/16-inch socket wrench) on top of the

"

VWomove shielded cable from terminal on side of generator

ENG .
o tuble up out of the way.

ENGINE SHROUD — GEMERATOR

o\

TRANSMISSION OIL COIE

Womove the nuts and lock washers from the four through
wl two studs (two 9/16-inch open-end wrenches) which hold
petintor to the engine. (Bolt heads must be held from the
Laliprtment side.)

lonove the generator through opening in turret basket.
{ uver opening into engine with suitable covering.,
Huiiove coupling ring.

Homove gasket.
lnalullation of generator. To install generator, use a new
L oanil reverse the steps for removal.

Pulirizing generator. The generator field coils must be polar-
“lnever the field coil lead has been disconnected, to be sure
i penerator has the correet polarity in relation to direction
wilure rotation. Polarizing must be done before engine is
d uilure to do this will result in serious damage.

I linverse turret to obtain access to radio filter at top of
My Lo

| Homove radio filter face plate (three screws).

! Connect jumper wire (long enough to reach field terminal on
o1 Lhe penerator) to battery terminal at bottom of radio filter.

4 Disconnect generator wire from generator field terminal.

~ 0 Momentarily touch jumper wire to generator field terminal
dublinh contact, (CAUTION: Do not maintain the contact.)
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RA Pl}
Figure 55—LA Engine Generator as Seen from Turret Platfoii
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This operation allows a surge (or flash) of current to flow {6
generator field windings, which correctly polarizes the genop

(6) Connect generator wire, '
(7) Remove jumper wire from radio filter battery terminal,
(8) Replace face plate on radio filter.

55. FUEL PUMP.

a. A vane type rotary fuel pump is bolted to the rear end of
blower housing of each engine. It has a capacity of about 40 gally
per hour,

b. At the 50-hour inspection, check for leakage at the joints
fittings.

c. Before the fuel pump is adjudged the cause of insufficient {i
intake lines should be checked for leaks, and the fuel preg
should he checked (par. 51 b). If the fuel pressure is less than:
pounds, at 2100 revolutions per minute, inspect primary and |
ondary fuel filters, and service them if necessary (par. 75 d and

d. To replace the fuel pump. Should the fuel pump fail to sup|
a sufficient quantity of fuel, the pump should be replaced with
unit in good operating condition. The procedure is as follows:

1) Remove the three air cleaners from the engine.
g

(2) Disconnect the fuel pump lines (34-inch and %-inch o _
end wrench) and move them out of the way. i

(3) Remove the three bolts and lock washers which hold L
fuel pump to the blower (Y2-inch open-end wrench, and special
pump wrench KMO 326-A (see fig. 22)).

(4) Remove the fuel pump and the fuel pump coupling fork I
pulling the assembly toward the rear of the engine and lifting |
upward and out. Exercise caution not to drop the coupling fork,

(5) Remove the gasket.
(6) Replace by reversing the preceding steps, installing a ne
gasket.
56. FUEL OIL MANIFOLDS.
a. Description. The fuel pump supplies fuel to the injector fu
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«=— FILTER COVER

RETURN FUEL
MANIFOLD

& FUEL
o / CONNECTOR

FUEL PIPE

RA PD 36340

Figure 56—Removal of Fuel Oil Manifold
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pipes through the lower of two fuel manifolds, which are local - i i i

on the side of the cylinder head (fig. 56). The upper manifold I s from f;;ﬂlsef fﬁ;’if;f;;‘i‘ e e M

the excess fuel from the injectors to the return fuel line and thel " i

to the fuel tank. ) T'he supply (lower) manifold is replaced in the same manner as

¢ (vlurn (upper) manifold, except that at each injector the fuel

indd the fuel connector toward the front of the engine are to be dis-
nected and removed, respectively. NOTE: it may be necessary to
ive the governor control housing (see par. 50 h).

b. Maintenance. Fuel connectors, which fit into tapered seals
the manifold fittings, lock the fuel oil manifolds in position, L
connectors must be removed whenever it is necessary to chal
a fuel manifold. Any leakage from the tapered seats would
noticeable on the outside of the ecylinder head, since lock nuts |
copper washers on the connectors prevent leakage inside the ey
der head.

iy CAUTION : Before replacing rocker arm cover, start engine and
Winle at about 2000 rpm. See that all fuel line connections are tight,
thut no fuel oil ean leak into the cylinder head and dilute the lubri-
Ui oil. If the lubricating oil is diluted with fuel oil, engine bearings
y b seriously damaged. Check for fuel leaks at injector fuel pipe
jections, at connector lock nut, copper washer, and at the fuel
wiilold holes on the outside of the eylinder head.

¢. Replacement of fuel oil manifolds (fig. 56). The following §
apply to the replacement of the return (upper) fuel manifold. (}
(9) below for replacement of the supply (lower) manifold.)

(1) Close fuel tank selector valve and remove the secondary il
assembly by backing out the hexagon nut (1l4-inch opens
wrench) beneath the assembly.

. EINGINE LUBRICATION AND LUBRICANTS.

4 Hpecifications. See paragraph 26, Lubrication Instructions.

D) : e .
(2) Remove the rocker arm cover. I, Kngine lubrication system (see fig. 15).

(3) Disconnect the fuel line from the rear end of the manif

, Yositl i i ) 1 i syste
(V4-inch open-end wrench). 1) 'ositive lubrication of each engine is provided by a system

winting of an oil pump, an oil cooler, and two oil filters. (An oil
Inor (see par. 60) is incorporated in late models.) A relief valve,
Wil in the oil pump, safeguards the system against excessive pres-
i, nnd an oil pressure regulator valve, attached to the rear of the
liniler block on the oil pan bolting flange, maintains a constant pres-
o in the oil lines.

(4) Loosen the hexagon nuts holding the six outlet fuel pipes at |
injector and disconnect the nuts holding the pipes to the fuel o
nectors (}4-inch open-end wrench). Swing pipes away from connecid
NOTE: The outlet fuel pipe for each injector is- the one toward |
flywheel end of the engine.
11 A by-pass valve in the oil cooler adapter, between the oil pump
il the oil cooler, by-passes oil directly into the engine lubrication
iy whenever the pressure at the oil cooler inlet becomes 40 pounds
wlor (han the pressure at the cooler outlet.

(5) Loosen the lock nuts on the fuel connectors (34-inch deep s06
wrench).

(6) Remove the fuel connectors (%4-inch box wrench) and the cop

washers. Always use new washers when connectors are replaced. -
11 ‘I'he oil pump assembly consists of one pressure pump and two

vonping pumps. The pressure pump draws oil from the external
pply tank and forees it through the oil cooler and strainer to the main
\ yullery in the eylinder block. The two scavenging pumps draw oil
Liunph intake screens from the two sumps in the oil pan and return
10 the external supply tank.

(7) Slide the manifold outward until it can be readily lifted oul
the engine compartment. :

(8) Install the return fuel manifold by reversing the preceding s
NOTE: When installing fuel connectors for either manifold, first |
them in place finger-tight only, making sure that the connectors
firmly in the manifold. When all are in place, tighten them secun
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i) Vapors are removed from the crankease, gear train housing, and
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Figure 57—Engine Oil Pan
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v compartments, by a continuous ventilation system. A slight

ure is maintained in the erankcase by the seepage past the pistons
snnll volume of fresh air from the air box. This air passes through
iiinkease and gear train housing, and then into the valve compart-
{ by way of a small hollow casting connecting the top of the fly-
| housing to the rear corner of the eylinder head. Ventilating air is
lurged from the eylinder head valve compartment through a vent
e from the governor control housing. With the first type air
ner, Lhe vent is a hose leading through the sponson plate; with the
nil type air cleaners, the vent is a casting, leading to the louvers
e No. 1 air cleaner.

OIl. PAN (fig. 57).
. Access.

1) The oil pan at the bottom of each engine can be reached through
ppening in the bottom of the tank hull, upon removing a bolted-on
wilion plate.

, lRemoval of oil pan.

11} Remove the bottom inspection plate (par. 71h (2)), underneath
¢ uil pan to be removed.

11 Remove drain plug covers and drain oil tank.
(1) Drain the oil pan sumps by removing plugs.
111 Ilemove oil inlet and outlet elbows from oil pan.

i1 Hemove bolts, with their lock washers, which hold the oil pan
e erankease (Y4-inch socket wrench).

i Drop the pan. (If the pan sticks in place, tap smartly on the
I with a soft hammer.)

11 Remove the gasket from the pan or eylinder block flange.

) Inslall oil pan by reversing the preceding steps, first shellacking
wew pasket to the oil pan and cleaning the eylinder block flange.

1 CAUTION: When installing oil pan elbow gaskets, make sure
ul rnised side 1s against oil pan, rings in holes and flat side against
W
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. LUBRICATING OIL PUMP (fig. 58).
OIL PUMP DRIVE IDLER GEAR

A, Description. The gear-type oil pump is mounted inside the front
mp of the oil pan, supported on the front two main bearing caps. The
Wl combines three gear-type pump units. The center (scavenger)
yunp draws oil from the front sump of the oil pan and the rear (scav-
jor) pump draws oil from the rear sump; both scavenger pumps
{urn the oil to the supply tank outside the engine. The front (pressure)
| pump draws oil directly from the supply tank. It incorporates a
unger type relief valve, which by-passes oil to the intake side of the
imp in case of excessive back pressure. The oil pump is driven from
wikshaft by a train of three spur gears. This combination seavenger
il pressure system permits operation of the engine on a slope up to
iloprees in any direetion.

PRESSURE PUMP OUTLET PIPIE

PRESSURE PUMP BODY

SCAVENGING PUMP BODY, FR

PRESSURE PUMP INTAKE PIPE

—__ FRONT SCAVENGING PUMP
INTAKE SCREEN

SCAVENGING PUMP BODY,

SCAVENGING PUMP OUTLET h, lt(~placement (ﬁg 58)

REAR SCAVENGING PUMP (1) Remove the oil pan (par. 58 b).

INTAKE PIPE )
i!) Remove the two capserews holding the rear scavenger pump

ke pipe bolting flange to the pump body.

(1) Remove the rear scavenger intake pipe clip capscrew at No. 5

il hearing eap, and remove the intake pipe and screen.
CYLINDER BLOCK
OIL PAN FLANGE

(1) Remove bolts (lock washers) which attach the pressure pump
Willel pipe to the eylinder block and oil pump.
cup

(l) Remove the four bolts (%4-inch wrench) holding the oil pump
sembly to the No. 1 and No. 2 main bearing caps. (Support the pump
while removing the bolts.)

(1l) Remove the oil pump assembly, with the outlet pipe.

(1) Install the oil pump by reversing these steps. NOTE: See that
Miiving gears have backlash, that is, a very slight play between the
Wull on the oil pump rear and idler gear. If necessary, shift pump on
Wpports to obtain this play.

REAR SCAVENGING PUMP
INTAKE SCREEN

M) With pump properly located and both gaskets affixed to flanges,
wwemble outlet pipe, tightening serews into eylinder block and pump
Luly nlternately so that pipe is free from strain.

OIL PRESSURE REGULATOR

¢. To clean scavenger oil pump intake screens (fig. 58). After the
il pin has been removed (par. 58 b), each intake screen may be cleaned.

189

. Figure 58—0il Pump (Engine Qil Pan Removed)
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(1) Remove the two bolts (lockwashers) which hold the screen (0 |
oil pump or to the rear scavenger pump intake pipe, and remove s¢

Ii, Maintenance. Both the strainer and the filters should be main-
Auined in efficient operating condition by frequent attention.

(2) Clean the sereen with a brush and fuel oil or kerosene. (1) Lubricating oil filters (fig. 30).

{8y thamall wenees; ISRk ntt Gols (n) Deseription. Two AC senior military (replaceable element type)

lhricating oil filters are provided for each engine. The four filters are
wounted on the accessory panel in the engine compartment. Oil is
piped (see fig. 15) to each filter from one of the oil passages in the
iylinder bloek, and returns via the filter clean-oil discharge pipe to the
fonr sump of the engine oil pan.

d. To inspect oil pressure regulator valve (fig. 58). The oil pres
regulator valve should be inspected whenever the oil pan is remoy
Remove the two bolts (lockwashers) and valve from the cylinder hil
and test valve plunger for free action. Remove the old gasket, and ul
new one when installing the valve.

(h) To change filter element. The filter element in each oil filter
et be ehanged at oil echange periods; it cannot be cleaned. To change
Wier clement:

60. FILTERS AND STRAINER.

a. Purpose. To protect bearings and bearing surfaces from dam
due to foreign particles in the lubricating oil, and to prevent cloggl
of oil passages, the lubricating oil circulating system for each en
incorporates two oil filters. In later models, an oil strainer is inclugi
in addition to the filters.

1. Stop engine. (It is desirable that the engine be hot, to prevent ex-
Juiive loss of oil when the element is withdrawn from the filter housing.)

2. Remove the housing cover by loosening the retainer nut at the top.
I, Withdraw the filter element, with the element seating spring.

1. If the housing contains appreciable sludge, flush it out with fuel
wl nfter removing the drain plug near the bottom of the housing.

OlL COOLER

ADAPTER HOUSING GASKET ELEMENT (SCREEN) HOUSING

h. Ingtall a new filter element on the center stud in the housing, with

(e small end of the seating spring turned up.
WASHER i, Install the housing cover gasket.

7. P'ut on the housing cover. (Be sure the seating spring is in place,
wi that the filter element will be properly positioned.)

N. Draw the retainer nut snug against the nut gasket, but not tight
viinugh to bend the cover.

RETAINER |
BOLT ), RRun engine at 1000 rpm and examine cover for oil leaks.
FROM () Lubricating oil strainer (fig. 59).
olL

PUMP (1) Description. All the oil drawn from the supply tank by the
pressure pump is forced through the oil strainer, between the pump and
the engine oil cooler (see fig. 15), except when the strainer and cooler
iwliel valve opens (because of clogged strainer or oil cooler) and permits
(e oil to flow directly into the engine oil gallery. The strainer consists

ul 1 housing enclosing a strainer element. The housing and strainer are
191

DRAIN PLUG

Figure 59—Lubricating Oil Strainer
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held by a retaining bolt, which runs through both, and screws onlg¢
shorter retaining bolt which passes through the oil cooler adap! FA—
houmlng. Oil discharged from the pressure pump is led into I_:he ho L e FUELTANK  BOLT  VALVE ROD
and is forced through the .005-inch openings in the strainer, wh_

retains any larger particles on its outer surface. Whenever the strain
coats up rapidly with carbon and sludge deposits, it is an indicall
that the lubricating oil in use is unsuitable.

(b) Cleaning oil strainer. The lubricating oil strainer should
cleaned after the first 50 hours or 500 miles of operation, and thereall
as its condition indicates. To clean the strainer, proceed as follows}

1. Remove plug and drain oil from oil cooler adapter.

2. Loosen retainer at the samll end of the strainer housing by turni
the bolt head counterclockwise.

3. Pull housing, strainer, retainer, and retainer gasket away from .-
cooler adapter.

4. Remove strainer element from retainer and thoroughly wa
inner and outer surfaces by rinsing in clean fuel oil. Do not use sil
wire brush for cleaning. A fine wire or a bristle brush will be satisfactor
Be sure strainer is clean before re-installing it.

5. Remove all sludge from inside of housing.

6. Examine large circular composition gasket—embedded in ¢
cooler adapter—against which the strainer housing seats. If gaskel
damaged so that tight seal cannot be maintained, replace gasket.

RA PD 36360
Figure 60—Removal of Engine Oil Cooler

Wilumobile. At the same time, water from the cooling system circulates
iween the thin-walled oil passages. When the oil is hotter than the
lor, some of its heat is transferred to the water. During the engine
Jin-up period, the water trapped in the eylinder block by the thermo-
Wi warms up rapidly, and since it circulates through the oil cooler by
Wiy of the water by-pass tube, it serves to raise the engine oil tempera-
Wi quickly, thus promoting engine efficiency. An oil cooler by-pass

wlve (par. 58 b (2)) is provided to let the oil by-pass the cooler,
il the cooler become clogged.

7. Position strainer collar into oil cooler adapter.
8. Install housing over strainer.

9. Install new gasket under head of retainer, insert retainer throug
small end of housing, and tighten it securely.

10. Replace oil drain plug.

11. After starting engine, check for oil leaks.

61. LUBRICATING OIL COOLER. I, Replace the oil cooler (fig. 60). The oil cooler may be removed

Wil (he engine in place in the tank, provided certain other units are

a. Description. Each engine is equipped with an oil cooler (s
Wil removed. To remove cooler:

fig. 23). The pressure pump forces oil through the passages of the ol
cooler unit, which resembles in construction the radiator core of a
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(1) Drain cooling system (par. 80 d).
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(2) Remove the fuel tank (par. 76 ¢) adjacent to the oil
(NOTE: In some models, it is not necessary to remove tank.)

(3) Remove the two bolts holding the flange of the water conn
(from the radiator) to the lower end of the cooler (34-inch box wri

(4) Remove the two bolts which hold flange of the water hy
tube (from the thermostat housing) to the oil cooler (l4-inch M
and ratchet handle wrench).

(5) Disconnect water pump drain tube running from back ¢
cooler to the water pump housing.

(6) Disconnect the clip holding the water drain valve control i
the governor housing. '

(7) Unscrew the eight bolts (six on the outside and two on the it
from the oil cooler adapter and cooler housing respectively (M4
wrench). Remove the cooler by sliding it away from the adapli
the engine and lift out. CAUTION: When withdrawing the oil e
be careful not to drop or damage the cooling unit.

(8) When removed, the oil cooler should be cleaned out, prefe
by a jet of steam mixed with a soapy solution. If steam cannot be
submerge the cooler unit in a vessel containing carbon tetrachl
(or other solvent), and force the liquid back and forth througl
plates. (Use carbon tetrachloride only in the open air or in well v

lated space; its fumes should not be breathed.)

(9) Install the oil cooler by reversing the preceding steps. Use
gaskets at all points. (Shellac gaskets on the oil cooler side, and in
cooler before the shellac dries.)

c. Removal of oil cooler by-pass valve. The engine lubricatin
cooler by-pass valve is mounted in the engine oil cooler adapten
early models, not equipped with the lubricating oil strainer, the hy:
valve is on the side of the adapter. On later models, the valve is o
of the adapter. Upon removing the oil cooler (and or adapter), d
to be sure by-pass oil passages are clear and that the by-pass plu
operates freely. To remove by-pass valve from adapter:

(1) Remove hexagonal head plug.

(2) Remove special gasket.

(3) Lift out oil pressure relief valve spring.
194
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(1) Remove valve plunger.

(h) Clean parts and install by reversing procedure. NOTE: Be sure
Hint all parts are seating properly and that by-pass valve is closed, so
Wil oil will eirculate through oil cooler.

. LUBRICATING OIL TANK (fig. 18).

. llach engine has its separate oil tank, filled through a filler hole on
s own side of the tank in back of the turret (see fig. 26).

h. Oil tank replacement. Either lubricating oil tank can be replaced
without removing the engine. Proceed as follows:

(1) Removal.

() Remove governor control housing (par. 50 b).

(h) Remove the air intake housing (par. 63 b).

(1) Drain the cooling system (par. 80 d).

(tl) Remove the blower assembly (par. 65 b).

(1) Drain the lubricating oil tank (par. 25 b (1) and (2)).

() Detach the two oil sump lines from the oil tank (%-inch box or

spen-end wrench).

(1) Remove the breather hose which leads from the top of the fly-

Wheel housing and gear train cover of the engine to the oil tank.

() Disconnect and remove the oil filler pipe. Loosen the clamp at the

wl tunk with a screwdriver and remove the two bolts (34-inch open-end
u hox wrench) which hold the upper end of the pipe to the hull. Cover
the filler pipe opening in the oil tank to keep out dirt.

(1) Disconnect the green lead from the oil level gage at the oil tank.

Humove the clamp immediately above, which holds wire shielding, and
move shielding and lead to one side. (See fig. 18.)

(J) Remove the strap which holds the tank in place by removing the

tup ind bottom strap bolts (34-inch open-end wrench).

(k) In addition to the bolts removed from the cover plate beneath

the lubricating oil tank, two bolts which hold the tank at the bottom
wiinl be removed (34-inch open-end wrench).
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(1) Close the fuel tank selector valve and remove the fuel
secondary fuel filter tube, together with clip that attaches it to hli
drive bearing support (54-inch and %-inch wrenches).

hosing to the blower housing (%4;-inch open-end wrench). (Bolts can
nol be removed from the intake housing until it has been removed from
ihe tank.) The three upper and the front and rear lower bolts are acces-
wible from the top of the engine. The center lower bolt is accessible from

(m) Remove the fire extinguisher tube by backing off the hex Bt 6 riginic.

(1-inch open-end wrench) at each end. This tube is attached at th
to a fitting near the bulkhead and at the bottom near the lower sit
the engine.

(1) Remove the air intake housing with the gasket, striker plate, and
e nir intake combination sereen and gasket.

(n) Remove the three mounting bolts (%-inch open-end and
wrenches) at the rear of the starter assembly. The top bolt eql
reached from the top of the engine, the lower two through the inspad
plate beneath the engine.

(i) Install new gaskets as needed and reassemble, reversing the fore-
W,

¢, Air box drains (see fig. 24).

(1) Deseription. In normal operation, a small volume of vapor fr(_)m
tho air charge condenses and settles to the floor of the air box, which
i the hollow part of the eylinder block surrounding the cylinders. To
drwin off this condensation, and oil that enters through the cylinder
ports, passages drilled in the ends of the eylinder block lead_from the
ur hox floor to vents or openings below the floor on the outside of l:'he
Iloclk, on the exhaust side of each engine. Each opening is fitted with
i ronnection and a short length of tubing. CAUTION: Air box drains
must be kept open to discharge freely at all times. If oil a.ccumulal_;es
{1 the air box, the engine may run away, damaging the injector tips
pivl eylinder head.

(o) Slide the starter assembly back, lower it, and rest it on a h
beneath the engine. Do not disconnect starter cable and shielding,

(p) Turn the oil tank toward the space formerly occupied by
starter (see fig. 18) and lift it out. '

(q) Install the tank by reversing the preceding steps.

63. AIR INTAKE SYSTEM.

a. Description (fig. 23). Three air cleaners on each engine ren
dust and dirt from the air before the air enters the blower. Thes
cleaners are mounted on the air intake housing, which is attache
the blower housing. As each engine piston nears the end of its )
stroke, a charge of air, forced into the cylinder by the blower, swi
the burnt gases out through the exhaust valve ports. At the beginis
of the compression stroke, the cylinder is filled with fresh clean

(2) Clearing drains. Whenever engine inspection plates are removed,
thiecl engine drains to be sure passages are clean.

(1) With engines running, place finger close to drain tube. If a s_al,eady
stream of air can be felt, drains are open. If a slight flow of air is felt,

“no air at all, drains are partly or wholly plugged.
b. To replace air intake housing gaskets. g partly

(h) Put compressed air line on end of tube and blow out tub‘e and
pissiage. Repeat until line is cleared. (Engines can be left running or
slopped during this operation.)

(4) Servicing. The air boxes, drains, fittings, and tubes should be
wrviced whenever the power unit is removed from the tank.

(1) Remove the air cleaners (par. 64 ¢).

(2) Disconnect wire from the emergency air shut-down valve #
noid.

(3) Remove the two bolts which hold the fuel tank and lubrical
oil tank center strap in place (3{-inch wrench). (The lower bolt il
be reached from below the tank; therefore, the inspection plate ben
the engine must first be removed.) Move the strap toward the ren
the tank a few inches.

(1) Remove hand hole cover plates on side of engine block, apd in-
spect air box for accumulation of liquid or sludge. Clean out air box
with lint-free rags, then blow out air box with compressed air.

() Remove drain connector and drain tube from vent, or opening,

(4) Unscrew the six bolts and lockwashers which hold the inff in lower part of eylinder block.
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() With hand hole cover plates removed, blow out passages wi _
compressed air. / Y w 3
(d) Disconnect connectors and tubes, clean thoroughly, and hl | o E f
out with compressed air. ‘ . ’l a °
- o é
(e) Reassemble connectors and tubing. Install assemblies in air | k | -E:

vents or openings in eylinder block.
(f) Install hand hole cover plates.

64. AIR CLEANERS (fig. 61).

=
a. Description. 2 % % w %
(1) Three oil-bath air cleaners are used on each engine, mounl <z o = g
on the air intake housing. They are serviced through the engine ¢of as 3 oL Q
partment doors. Three types of air cleaners are in use. The first hus ez 2

single large, oval-shaped air intake port on its side. The second
larger and has horizontal slots, or louvers, running completely arou
the lower housing, instead of an air intake port. The third typs
similar in appearance to the second, except that it has small verti
oval ports, a spring clip on each side of the upper body, and heay
wings on the wing bolt.

(2) NOTE: All six air cleaners on the power unit must be of identi
type and size.

i
SECOND TYPE

(3) Each type cleaner consists of a metal wool or sereen filter o
ment supported inside a sheet metal housing which contains a reservi
for oil. Air drawn into the cleaner by the blower passes through |
oil bath, where most of the dirt is trapped, then up through the filt
element, which removes the remaining (finer) particles of dirt,
finally down the eentral duet to the blower.

Figure 61—Air Cleaners, Disassembled

b. Maintenance. Air cleaners should be supplied with oil of
same viscosity as is properly used in the engines at prevailing tempuor
tures. In extremely cold weather, lighter oil may be necessary. The |
reservoir should be cleaned and refilled daily when operating on d
roads, cross country, or in sandy regions, and at least 250 miles wl
operating on paved roads or during wet weather. Desert operation
operation under other extremely sandy or dusty conditions will neg
sitate cleaning the air cleaners every eight hours, or more frequently
required, to maintain proper efficiency. NOTE: Under these conditio
third type air cleaners must be cleaned every four hours or oftener
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(1) The first type air cleaner, with large, oval-shaped intake o
on the side, should not have more than one quart of oil in its reser
CAUTION: Disregard the oil level mark on the housing, and fill
reservoir with just enough oil to cover the top of the bottom sl
the reservoir, about 34-inch below the oil level mark.

(2) The second, or slotted, type air cleaner requires 314 quarl
oil for each cleaner. Fill to oil level mark on the reservoir.

(3) The third type (identified by small oval air inlet ports an
spring clip on each side of the cleaner) requires 2Y4 quarts of oil
each cleaner. Fill to oil level mark on the reservoir.

(4) CAUTION: Filling any one of these air cleaners higher than |
prescribed will cause oil to be drawn through the air cleaner into |

engine, resulting in detonation or smoky exhaust, and possibly a |
away engine,

¢. Remove air cleaners.

(1) Thoroughly wipe off outside of air cleaners, particularly at af
take housing, to avoid danger of dropping dirt into air intake.

(2) Loosen the wing bolts holding the air cleaners to the air inf
housing.

(3) Lift out the air cleaners one at a time, beginning with air clea
No. 2 (see fig. 25). CAUTION: Do not remove air cleaners with engl
running, and use care in removing so as not to spill oil out of resery

(4) Cover the openings in the intake housing with a clean bog

plugs, tape, or other suitable cover to prevent dirt from entering blow
CAUTION: Do not use rags.

d. Recondition air cleaners. Since the air cleaners are designed
protect the engine against premature wear, they should be maintai
at peak efficiency by careful and thorough reconditioning, as follot

(1) Remove air cleaners (par. e preceding).

(2) Disassemble air cleaner. (On second type, unscrew wing nut afl
center bolt is removed, and pull body from reservoir. On third ty)
after center stud is removed, release clips and pull off top of eleas
assembly.) NOTE: Filter element cannot be removed from upper ha
of second or third type cleaner. '
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() With first type air cleaners, wash the filter element in clean Diesel
[uel oil or gasoline, shake out, and drain dry.

(1) To service the second and third type air cleaners, lift the upper
lidy assembly from the oil cup. On third type, remove snap ring 3:nd
buflle from oil cup. Serape out dirt and replace baffle and snap ring
ulter washing oil cup, baffle, and snap ring in clean Diesel fuel oil or
phsoline. CAUTION: On third type cleaner, it is absolutely necessary
[0 change oil and thoroughly clean oil cup whenever (or before) the
ileposited dirt in the bottom of the cup reaches a maximum depth of
nne-half inch, or when the oil appears to be too thick or heavy to spray
ur circulate properly. Inspect and wash sereen in upper body at least
unce a week. Replace gasket, if necessary. NOTE: It is not possible to
fuplace the rubber gasket on the bottom of the oil cup. If gasket is
lnmaged, install a new oil cup.

(5) On all air cleaners drain oil reservoir, remove sludge, and wipe
vlean.

() Refill oil reservoir of all type air cleaners with proper quantity of
il as preseribed in paragraph 64 b. CAUTION: Do not overfill.

(7) Assemble air cleaner, making sure that all sections are seated, and
thal gaskets and seals are in place. In type three air cleane_rs, be sure
il level is balanced on both sides of the baffle within the oil cup.

¢. Install air cleaners. Starting at either end, place air cleaners in
position, using care not to spill oil out of reservoirs. Make sure cleaners

ure properly seated on intake housing. Tighten wing bolts.

45. BLOWER (fig. 24).

a. Description. The blower of each engine forces air into the cyl-
inders, to sweep out burned gases through the exhaust valve ports,
und supply fresh air for combustion. Air enters the blower from the air-
¢leaners and air intake housing, and is picked up by the rotors and force_d
{0 the discharge side of the blower. Rotors may be seriousl_y dame?.ged if
dirt, dust, or other foreign matter enters the intak(? bousmg. Wipe off
vxlerior of parts and cover the openings when servicing.

h. Replace blower assembly (fig. 62). To replace the blower without
removing the engine from the tank, it is necessary first to remove other
units from the engine, as outlined in the following procedures:
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FUEL PUMP DRIP
SHIELD BRACKET BLOWER DRIVE SHAFT

(1) Drain the cooling system (par. 80 d (1) and (2) ) and close fu
tank selector valve.

(2) Remove air cleaners (par. 64 ¢).
(3) Remove governor control housing assembly (par. 50 b).
(4) Remove governor weight and housing assembly (par. 50 d).

(5) Remove two bolts (lockwashers) which hold the water pun
discharge flange (see fig. 66) to the engine block (14-inch open- 1
wrench on the upper bolt; Y4-inch socket wrench with a 6-inch exly
sion ratchet handle on the lower bolt). Leave the water pump seal @
the pump assembly. -

(6) Disconnect the water by-pass tube at the water pump (V-in
wrench).

(7) Remove the air intake housing (par. 63 b).

(8) Cover the blower intake opening with a metal plate or othi
protective covering to keep out foreign material.

(9) Remove fuel lines from the fuel pump (34-inch and 9-in
wrenches). '

(10) Remove the nut (lockwasher) from the bolt which holds il
fuel pump drip shield (9(5-inch, 34-inch drive socket and ratchet handl
wrench).

(11) Remove the eight bolts (flat washers) which hold blower to
engine block (?¢-inch box wrench). NOTE: The four lower bolts i
be reached only from the bottom of the engine compartment, whigl
requires the removal of the inspection plate beneath the engine.

end of the blower driveshaft is pulled completely out of the blows
timing gear (fig. 62), then tilt the driveshaft end of the blower upwarn
until the assembly can be lifted from the engine compartment, :

(13) Install the blower with a new gasket (par. 65 ¢) by reversin,
the preceding steps. When installing the serrated end of the blow
driveshaft into the blower rotor gear, rotate blower rotors until the
shaft slides freely into the gear.

AR INLET

(14) CAUTION: Do not permit weight of the blower to rest on { Ll HOUSING GASKET
driveshaft, to avoid damaging the shaft. Rest the blower housing flang A Bl
on the upper edge of the eylinder block. Figure 62—Removal of Blower A

203

202



T™ 9-731B
i 66

™ 9-731B
9 65-66

MEDIUM TANK, M4A2 POWER UNIT

c. Replace blower gasket. The blower-to-engine-block gasket shouls
be replaced whenever the blower housing is removed or whenever gask
leaks are evident. Follow these steps:

(1) Remove the blower (par. 65 b).

GROUND SOLENOID TERMINAL SOLENOID LEAD
WIRE

(2) Remove the old gasket and clean the mounting surfaces of th
blower housing and the engine block.

(3) Shellac the new gasket to the engine block. (Allow shellac (¢
become tacky, but not dry, before installing the blower assembly.)

(4) Install the blower assembly (par. 65 h).

d. Replace blower driveshaft. The blower driveshaft may be readily
replaced upon removing either the blower (par. 65 b) or the generatof
(par. 54 ¢). The easier method is to remove the generator. When th
blower or the generator is removed, the splined blower driveshaft may
readily be withdrawn from the blower rotor gear hub and the generatol
coupling.

66. ENGINE SHUT-DOWN VALVE (fig. 24).

a. Description. The air intake of each engine is equipped with an

emergency engine shut-down valve, controlled by a solenoid. There i /

an emergency stop button on the instrument panel for each engine, AIRINLET

When the button is pressed, the solenoid closes the valve, which pres BFHING COVERED BRCIER AR

vents air from entering the blower, and thereby stops the engine

(The button must be held in till the engine stops.) CAUTION: This e

method of stopping the engine is for use only in case the engine cannof Figure 63—Removal of Air Shut-Down Valve Solenoid

be stopped by means of the hand throttles.

() Install the solenoid by reversing the foregoing stops, adjusting
it unit as outlined in ¢, next.

¢. Adjustment of solenoid. It is important, when adjusting the
wilenoid plunger, to make sure that the air shut-down valve closes
liwfore the solenoid plunger reaches the bottom of its stroke. Make
wiljustment as follows:

(1) Close the air shut-down valve by hand and, with solenoid plunger
litlomed in the housing, turn the clevis so that the holes line up with
Iie hole in the valve lever.

() When holes are in line, turn the clevis one-half to one turn
luckwise, toward the solenoid.

b. Replacement of solenoid. To replace the solenoid:

(1) Remove the two air cleaners nearest the front of the

enging
(par. 64 ¢). :

(2) Disconnect the blue wire from the terminal on the top of the
solenoid. :

(3) Remove the cotter pin and clevis pin from the solenoid clevis,

(4) Remove the two mounting bolts (7-inch open-end wrench) and

lift out the unit (see fig. 63). Note that one of the mounting bolts also
holds the ground wire.
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(1) Insert the clevis end pin and cotter pin.
(1) Tighten the lock nut on the clevis.

{. MUFFLERS (fig. 64).
a. Description. A muffler is provided for each engine. An elbow and

yhiust pipe connect each exhaust manifold with the muffler support,
1 which the mufflers are bolted.

h. Replace mufflers. Either muffler may be replaced as follows:

(1) Remove radiator (par. 81 b).
() Remove the muffler guard and deflector plate as a unit.

(1) Remove the two long brackets holding the deflector plate to the
hull.
(h) Remove the four short brackets supporting the muffler guard.

() Remove the bolts holding the muffler guard to the hull.
(il) Remove muffler guard and deflector plate.

(1) Remove the four nuts (lockwashers) which hold the muﬁier to
the mufller support (74-inch box wrench).

(1) Lift off the muffler.

() Install by reversing the preceding steps.

W, FANS (figs. 23 and 65).

. Description. Each engine is equipped with a gear driven pusher-
Iy live-bladed built-up steel fan. The fans operate at 2.21 times engine
spoed, foreing air from the engine compartment out through the radi-
ulor cores, to lower the temperature of the coolant as it moves through
ihe cross-flow radiator. The fans revolve in opposite directions. Fan
whinft housings are marked with arrows showing direction of rotation.
{ AUITTON: Use great care to mount fans on proper engines, because
luin mounted on wrong engines will draw air into the engine compart-
ment, causing serious overheating. Fan assemblies are lubricated by
uii 01l line leading from the engine oil gallery in the cylinder block to a
iting at the side of the balance weight cover. Pressure lubrication
lurees oil through the hollow idler gear shafts, idler gear bushings, and
diilled gears, to the gear teeth. Splash off the gear teeth lubricates the
fun shaft bearings.
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il I'rom the top of the engines, reach between fan blades and re-
FAN BLADE —— P A v capscrew (34-inch open-end wrench) that holds the fan drive
{0 and drive plate spacer to the fan shaft. NOTE: Remove lock-
lier and plain washer with capscrew.

HOUSING ) Remove the six nuts (14-inch open-end wrench) and lockwashers
BO— i Lhe bolts which hold the fan to the drive hub and plate assembly.
A : FAN DRIVE | ofl fan and remove by maneuvering as necessary to clear through

shroud. CAUTION : Be careful that fan blades do not damage radi-

W rores.

ill Remove the six spacers from counterbore at rear face of drive
L und plate assembly.

== | 1 s g : FAN SHAFT BEARI

g, SAALL i) Remove fan drive plate and fan drive plate spacer from shaft.
FAN DRIVE e

HUB AND PLATE 1) Installation of fan.

ASSEMBLY
(1) Install fan by reversing preceding steps. Be sure fan is installed
itw proper engine. (See CAUTION, par. 68 a.)
FAN SHAFT
FAN DRIVE _— ) Lower splash guard and close and bolt engine compartment
IDLER GEAR = i,
SHAFTS
FAN DRIVE ,
IDLER GEARS . WATER PUMP.
# Description. A centrifugal water pump (see fig. 23) circulates
slor through the cylinder block, cylinder head, and radiator. The
FAN DRIVE e L. . : : il
DRIVING GEAR wlor pump ball bearing is filled with lubricant and requires no lubri
CAMSHAFT Hiom,

l. To replace water pump with engine in place (fig. 66).
11 Remove the governor control housing (par. 50 b).
/!1 Remove the governor weight and housing assembly (par. 50 d).

RA PD 361 1 Replace the rocker cover to protect valve and injector operating
wihiinisms.

Figure 65—Removal of Fan Assembly

[1 Drain cooling system (par. 80 d).
b. Fan assembly replacement (fig. 65). | o b )
(1) Removal. The fan assembly may be removed through the engi

compartment doors without removing the top rear hull plates. i
remove fan:

i1 Remove the two bolts (lockwashers) that hold the water pump
“utlel packing flange to the engine block (14-inch open-end wrench on
e upper bolt; Y4-inch socket wrench with a 6-inch extension ratchet
. Lundle on the lower bolts).

(a) Open engine compartment doors and raise splash guard.

i ‘1 Loosen the clamp on the inlet elbow (short screwdriver).
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Figure 66—Removal of Water Pump

(7) Remove the three bolts that hold the water pump to the hi
(14-inch open-end wrench and tool KMO-326A). (See-fig. 66.)

(9) Remove the gasket from the mounting flange and the
seal ring from the outlet flange.

(10) Install the water pump by reversing the foregoing stepy
new gasket or rubber seal ring if it is not in good condition.)
70. WATER MANIFOLD (fig. 67).

a. Description. A water outlet manifold is bolted to each ¢y
210
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Figure 67—Removal of Water Outlet Manifold
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WATER BY-PASS
TUBE FLANGE

head. A thermostat housing containing two thermostats (par,
attached to the front end of each manifold.

HOSE

b. To replace water manifold (fig. 67).
(1) Drain the cooling system (par. 80 d).
(2) Remove thermostat housing and thermostats (see ¢, foll

(3) Remove the rocker arm cover. (Exercise caution in su
operations so that rocker arm assemblies and control tube will
damaged.)

(4) Remove the water temperature capillary tube connectio |
the rear of the manifold (3¢-inch open-end wrench), and wraj
prevent damage.

(5) Remove the twelve nuts (lockwashers) which hold the ma
to the cylinder head. (See fig. 67.)

(6) Lift off the manifold and remove the six gaskets (one fo
attaching flange).

(7) Replace the water manifold by reversing the foregoing st e’"
stalling new gaskets. Gaskets should be shellacked on the ¢
head side, and the manifold installed when the shellac becomes — e I W:::ﬁl%ggr
c. To replace thermostats (fig. 68).
RA PD 11016

1) Drain the cooling system (par. 80 d).
(1) g5 P } Figure 68—Removal of Thermostats

(2) Loosen the two hose clamps and force the hose upward

radiator water inlet pipe. 11, POWER UNIT REPLACEMENT.

n. To replace engines, facilities must include an engine stan'd, clean
yuntainers for drained lubricating oil and coolant, lengths of wire cable
ot chain equipped with hooks, and heavy-duty hoisting eqlulpmer_lt
(preferably an A-frame equipped with two heavy-duty chain fa.]]s}.
I AI'TION: Be sure ends of all wires are taped and all openings
ped or covered. For ease, speed, and accuracy in reinstalling fittings,
{ny or identify all parts removed. Be sure that fuel tank selector valve
I uhut off.

. Removal of power unit.

(11 Disconnect battery cables.
(1) Turn off both battery switches and remove battery box cover.

213

(3) Remove the four bolts (lockwashers) from the top of the.
mostat housing and the two bolts (lockwashers) which secu
housing to the water by-pass flange (%-inch box wrench).

(4) Lift off the housing.
(5) Lift out thermostats.

(6) Install new gaskets, shellacking them to the housing and
by-pass pipe flange when shellac is almost, but not completely, d

(7) Install thermostats and the housing by reversing the firal
steps. (Make sure thermostats are in correct position, with sup
crosswise. Inspect thermostats; replace if necessary.)
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(b) Remove slide covering electrical terminals on side wall of Iy

i Disconnect engine lubricating oil inlet and outlet hoses. Dis-
box.

el hoses from both engines and lay hoses on tank floor close to
it luel tanks. CAUTION: Be sure engine oil pan sumps are thor-

(€] Disconnect iRy el atle oo CAE Wy drained before removing hoses.

d) Disconnect both starting motor flexible conduits from term it -
in (ba),ttery box . 1) Remove engine mounting bolts, fan end. Through_ engine in-
. illon openings, remove bolts from center engine mounting bracket

(e) Loosen nuts holding starting motor flexible conduits to b [T ———

R 1 Drain cooling systems. Drain coolant (par. 80 d (2) ) into con-
win, NOTE: If antifreeze solution is being used, attach hoses to
I system drain cocks and drain coolant into clean 10-gallon
lniners. Cover containers. (Capacity of each cooling system is 15
|Il|'m.i

(f) Replace slide and battery box cover for safekeeping.
(2) Remove engine inspection plates.

(a) Center rollaway-type jack under each engine inspection |
in turn, raise jack to hold plate firmly in position, and remove . ’ :
holding plate. i Remove clips holding starting motor eables to engines. Attach
W (o cables and pass wires up between sides of engines and lower
[ tunks, so that cables can be pulled up and wired to cooling system
wilor valve handles when lower sections of engine shroud are re-

il

(b) Lower jack and plate carefully and pull both from beneath
CAUTION: Remove personnel from beneath tank before lows

) Draim engine Wbricating oil gystem, (101 Remove engine compartment deck plates and splash guard
W 26,

(a) Place clean containers of 10-gallon capacity under each |

cating oil tank drain. i) Traverse turret manually to right or left until 75-mm. gun is at

Wl nngle to center line of tank. CAUTION: If traversed to left, be
W plstol port is closed.

(b) Remove drain plugs and drain both engine lubricating oil |
(par. 25 b).

(¢) Drain engine lubricating oil sumps into clean 5-gallon contal

(d) Remove and cover containers. NOTE: After engine lubrie
oil has been drained, check to see whether it is in condition to b
again. If necessary, the engine lubricating oil systems will be 1o
with fresh lubricating oil in the quantity and of the viscosity us
scribed in the Lubrication Guide (par. 26).

1 RRemove all bolts around outside edges of deck plates where plates
i holted to hull, and the row of bolts across the top of the rear hull
lv which hold the rear edge of the rear deck plate.

1 lemove the two bolts directly in line with the division between
W doors, and halfway between the lower edges of the doors and the
i ol the tank. CAUTION: Do not remove the row of bolts running
ton the rear deck directly below the bottom edges of the doors, which

te) Rewlace all drain plugs and tightes fosuraly: slen the door plates and the rear deck plate to the deck cross-brace.

(4) Disconnect lubricating oil pressure gage hoses. Disconneet |y
from junction plates mounted on the inside of each cylinder
NOTE: Connections are accessible only from beneath tank.

1 U'nbolt and open engine compartment doors.
w1 linhook splash guard and allow guard to rest on top of engines.

(5) Disconnect air heater fuel hoses. While engine lubricatli [[1 Open lubricating oil filler pipe covers.

is draining, disconnect air heater fuel hoses from junction
mounted on the inside of each engine cylinder block. NOTE: Cap
tions are accessible only from beneath tank.

214

W Pass wire cable or chain down through right lubricating oil filler
iiw opening, under deck plate and above splash guard, and up through
wr liller pipe opening, and hook to hoisting tackle.
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(h) Close and bolt engine compartment doors. g -

() Hook hoisting tackle to engine compartment door hand 5 o o§ i %% §
hook to each handle. NOTE: The rear line(s) must be long enol £% s & z 5Z o
that when strain is put on hoisting tackle, the turret edge of th o Ry O iz 3
plate unit will break away first and the unit will assume an @i 3 o ' < N
about 20 degrees as it is lifted clear of the tank, filler pipe o =

highest.

(j) Lift off deck plate unit slowly and carefully.
(k) Lift out splash guard.

(11) Disconnect engine compartment throttle rods (fig. 91),

(a) Remove cotter and clevis pins from yokes on both
horizontal throttle rods, and disconnect rods from governor i
levers and from the outer cross-shaft levers mounted on the i
compartment bulkhead. Remove throttle rods.

(b) Remove cotter and clevis pins from yokes at upper ends
vertical throttle rods (between engines at flywheel end) and dise
rods from inner cross-shaft levers on engine compartment bulk

(e) Lower vertical throttle rods between engines until they »
tank floor. NOTE: In installing, drop wire between engines, fasl
yokes on vertical throttle rods, and pull up on wire.

(12) Remove air cleaners (par. 64 ¢). CAUTION: Cover air
tightly.

(13) Remove radiators (par. 81 h).

(14) Remove fan shrouds. Remove bolts, pull fan shrouds
rear of tank, and lift out. (See fig. 70.) CAUTION: When insli
fan shrouds, be careful to center shroud opening around fan in
to obtain full uniform clearance. '

(15) Remave center radiator mounting plate.

Figure 69—Power Unit Removal—Radiators and Water Tanks Removed

(16) Remove exhaust pipes.

(a) Remove the four bolts (34-inch socket, extension, and {
handle) which hold exhaust elbows to engines, and lift elbow
exhaust pipes.

i (b) Lift out exhaust pipes, and put exhaust elbows back on eng
216
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1111 Disconnect wires from both air shut-down valve solenoids,
lio lubricating oil tank gages, and the starting switch wires from
Iy starting motors.

[N Loosen clamps and remove both governor breather hoses.
II'l): The second-type governor breather, a casting, used with the
ol nir cleaners, remains bolted to the governor.

(1l Remove both upper fire extinguisher discharge nozzles and
ulets, rear vertical tubing, and lower rear discharge nozzles and

wlets.

HOLES FOR FAN SHROUD
ATTACHING BOLTS

M0 Close engine cooling system drains.

1) Remove all cooling system piping, hose connections, clamps,
il hoth water expansion tanks (par. 83 ¢).

(1) Remove filter panel (figs. 71 and 72).

) Disconnect the four short engine lubricating oil hoses and the
o long fuel inlet hoses from the junction plates on the top rear of
W oneines, beneath the filter panel. Leave fuel inlet hoses connected
, primary fuel filters and threaded behind engine lubricating oil filters.

Iy, Remove air heater coil covers from filter panel.

(] Remove the two high tension wires from each set of air heater
ilw and pull wiring clear of panel, and coil wires on top of engine.
lisinll core covers for safekeeping.

(1) Remove covers from each engine compartment terminal box.

‘w1 Disconnect the two wires in the left filter panel flexible conduit
lyui Lheir terminals in the left engine compartment terminal box.

| Remove nut holding flexible conduit to terminal box and pull
wiring clear. Replace nut on flexible conduit.

i1 Repeat steps (e) and (f) on right filter panel flexible conduit.
L ()]'l9: There are three wires in this conduit.

I Replace covers of engine compartment terminal boxes.

|| Disconnect lubricating oil tank breather hoses from both engines.
[ipe hose ends and engine fittings. Wire engine ends of hoses to lubri-
(uling oil tank filler pipe caps to keep hoses upright, out of the way.
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(j) Disconnect fuel lines (see fig. 86) from both primary fuel f
mounted on the filter panel.

(k) Disconnect air heater pump fuel feed line (see fig. 86) fron
primary fuel filter.

(1) Disconnect the two fuel return hoses from both engines and
the tee fitting (see fig. 86) on the end of the metal tubing leading
fuel tank selector valve, and remove. Pull long hose clear of enging’
brackets.

(m) Support filter panel with wood blocking, remove six bolts |
hold filter panel to bulkhead (%-inch socket, extension, and
handle), and lift out filter panel. (See fig. 72.)

(23) Remove auxiliary generator muffler flexible outlet tubin, "

(a) Loosen clamp on outside of rear hull plate which holds aux
generator flexible outlet tubing.

(b) Loosen eclip holding tubing to blower housing.

(c) Pull flexible tubing clear of rear hull plate and coil up on
engine, so it can be pulled through opening in engine compari

bulkhead. (Leave asbestos covering attached.) o o S

Figure 73—Power Unit Removal—Steps in Engine Compartment
Completed

(24) Remove engine water temperature gages.

(a) Detach water temperature gages at bulkhead end of each
water manifold and tag each water temperature bulb to aid in
stalling in proper engine. Protect bulbs with suitable covering,
cables to any convenient fitting on engine compartment bulk
CAUTION: Use extreme care in removing bulbs. '

(6) Disconnect clutch shifter levers. Back off lock nuts on clutch
vetor links (see fig. 92) and unserew and remove links.

(1) Remove transmission oil cooler (see fig. 74).
(b) Plug openings in engine water manifolds. (Steps in enging

paFtment-are now comnletedsses i, (78 5 () Disconnect transmission lubricating oil inlet and outlet hoses

i Lhe lubricating oil lines, and from the fittings on the transmission

(25) Disconnect rear universal joint. hricating oil cooler.

il Remove the bolts which hold the transmission lubricating oil

(a) Open hatch in turret platform and release spring catches h : 5
Sler to the mounting brackets on the engine shroud.

rear section of propeller shaft housing to tank floor.

(b) Remove two bolts holding cover to engine shroud. () Lift out unit, taking care not to damage felt gasket or cooler fins.

il) Remove clips holding transmission lubricating oil lines to engine

(c) Lift out rear section of propeller shaft housing. f
Woud and bend tubes as far away as possible from shroud.

(d) Remove bolts from universal joint companion flanges (see fig,
(Hold bolts as nuts are turned off.)

222

(’H) Remove auxiliary generator air duct (see figs. 74, 143, 144).
223
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(a) Traverse turret to bring opening in turret basket opposite ¢
shroud end of auxiliary duct.

(b) Push open door in end of duct, remove the two screws W
hold the auxiliary generator muffler flexible outlet tubing to the mi
and remove flange end of tubing from duct. .

(¢) Remove bolts which hold duct to engine shroud and to spi
(Us-inch socket, short extension, ratchet handle and %g-inch opel
wrench) (fig. 140). NOTE: Lower corner bolt behind duct, holding
to shroud, is reached from underneath duct with {g-inch opel
wrench.

(d) Remove inspection cover from duct at auxiliary generator .

(e) Remove the four socket head screws which hold auxiliary
erator muffler flexible coupling to the auxiliary generator (3g-inch
stock wrench).

(f) Lift out the duct. NOTE: When installing the duct, atts l
auxiliary generator muffler flexible outlet tubing to the muffler,

pass tubing through shroud opening into engine compartment b
bolting duct to shroud. '

(g) Pull auxiliary generator muffler flexible outlet tubing t
opening in shroud and remove.

(29) Disconnect and remove fixed fire extinguisher cylinde
brackets. (See fig. 20.)

(30) Remove LC engine generator (par. 54 ¢).

(31) Disconnect LC engine tachometer drive cable.

(a) Loosen knurled nut and remove tachometer drive.

(b) Tape fitting on end of cable and engine connection.

(¢) Wire cable to auxiliary generator to keep it out of way.
(32) Remove LA engine generator (par. 54 c).

(33) Remove LA engine tachometer drive cable.

(a) Repeat steps outlined in (31) (a) and (b).

(b) Wire cable to fuel tank selector valve control handle to |

cable out of way. (Be sure selector valve is closed.)
224
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(34) Remove lower engine shroud sections (fig. 74).

(a) Remove bolts from both lower sections of engine shrouds.

(b) Move left lower section of shroud as close to battery box '- Ay _ h
far toward the outside of the tank as possible. NOTE: Pass stal \Y ¥ / - N AR =
' motor cables into engine compartment so that they can be pulled 3 \t;‘-,(- Il b, y \\

: : 2 . ) (/8 4 | U B /
and wired to cooling system bleeder valve handles. NA I ' - le 13 @“ - 3

(¢) Move right lower section of shroud as close to stowage box |
as far toward the outside of the tank as possible. NOTE: If additi¢
space is required, remove bolts holding stowage box and 7hel
ammunition box to tank floor and move both as far as possible tow
front of tank.

y l (d) Maneuver shrouds as necessary to lift through hatch in tu
| floor, and then remove from tank. i

(35) Remove engine mounting bolts, flywheel end.

(a) Before removing upper sections of engine shroud, remove the [
bolts (74-inch socket and ratchet handle) from each engine sup
bracket (see fig. 75) at flywheel end of engine. (After engines have
hoisted out, remove engine support brackets from tank and insta
engine carrier.) |

RA PD 36375
Figure 75—Power Unit Removal—Engine Shroud Removed
(36) Disconnect engine ground strap.
(h) Hook lifting chain hooks or hoisting tackle into front and rear
wngine lifter brackets. NOTE: Chains at flywheel end must be longer
{hun fan-end chains so that when strain is placed on the hoisting tackle,
wigines will assume a slope of about 25 degrees, fan end highest (fig. 76).
Il lwo chain falls are used, control the individual chain falls to get the
sorrect angle.

(37) Remove upper engine shroud sections (see figs. 74 and 75)'

(a) Traverse turret as necessary to remove bolts in upper sectl
of engine shrouds.

(b) Move upper shroud sections away from engines and close to

! ret basket.
(¢) Place spacer bar between front chains about one-third of the way

shove front (fan end) lifter brackets, to keep chain pressure off the ther-
mostat housings. NOTE: The spacer bar can be made of a length of three-
Junrter-inch pipe, 20 inches long, and half-inch bar stock, 28 inches
long and threaded on both ends, with four large washers and two nuts
e fig. 76). Place pipe over bar, install washers on each end of bar,
place ends of bar through chain links, install washers, and screw on
its,

(¢) Maneuver shrouds as necessary to lift through opening in tul
basket, and remove from tank.

(d) Close or replace hatch cover in turret floor.
(38) Lifting engines from tank (figs. 76 and 77).

(a) By means of the wires attached to the starting motor cables, |
cables up between sides of engines and the lower fuel tanks, and ¥
them to cooling system bleeder valve handles.

226

() Station sufficient personnel around engine compartment to hand-
227
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guide power unit as it is hoisted out of the engine compartment, anl
see that all fittings and connections clear. CAUTION: Watch cld
the air shut-down solenoids, vibration dampers, junction plates, ¢li
shifter levers, and water drain valves. '

(e) With engines at the proper angle (see fig. 77), hoist them sl
alternately upward and toward the rear of the tank, until engine
clear of the engine compartment bulkhead. When engines are ¢l

hoist straight up. (Engine compartment will now appear as show|
fig. 78.)

(f) Remove engine support brackets from tank and install on e
carrier.

(g) Place engines on engine carrier (tool J-1924).

RA PD |
Figure 76—Power Unit Removal—Lifting Fixture in Place

228
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RA PD 36377
Figure 77—ILifting Power Unit from Engine Compartment

c. Installation of engines.

(1) Check engine compartment to see that all wiring, tubing, and
hoses are out of the way.

(2) Open or remove hatch cover in turret floor. NO_TE: 'Traverse
turret as required to perform engine installation operations in turret.

(3) Station sufficient personnel around engine compartment anfi in
turret to hand-guide engines into position, and to see that all fittings
rlear.

(4) Hook hoisting tackle to engines and lift them from engine carrier.
NOTE: Engines must be installed in the same manner and at the same
ungle as in their removal (par. 71 b (38)).

(5) Remove engine support brackets from engine carrier and install
in Lank.

(6) Lower engines slowly into engine compartment, alternately
229
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lowering and moving engines toward front of tank until engines M
on engine support brackets. CAUTION: Closely watch clearance
shut-down valve solenoids, vibration dampers; junction plates, cluf
shifter levers, and water drain valves. NOTE: Have man in tuf
place crow-bar under transfer case to steady engines as they are lowat
keeping crow-bar clear of clutch shifter levers.

(7) Bolt engines to support brackets (at flywheel end of engines)

(8) Remove starting motor battery cables from engine fastenl
and pass through bulkhead to battery box.

(9) Connect engine ground strap.
(10) Install upper sections of engine shrouds.
(11) Install lower sections of engine shrouds.

(12) Install transmission lubricating oil cooler and connect lul
cating oil hoses to cooler and to transmission oil tubing. Install tull
clips to shrouds.

(13) Install engine generators and connect generator flexible @
duits. Install elips on bulkhead.

(14) Install engine tachometer drives.

(15) Lead starting motor battery cables into battery box, tigh
lock nuts, and connect cables to terminals.

(16) Move stowage and 75-mm. boxes on tank floor into positk
and bolt securely.

(17) Install and connect fixed fire extinguisher cylinders.

(18) Connect auxiliary generator muffler outlet tubing to m
and pass tubing through opening in angine compartment bulkh: [

(19) Replace auxiliary generator duct, flexible coupling and
spection plate cover.

(20) Install and adjust clutch selector links.
(21) Connect rear universal joint companion flanges.

(22) Replace rear universal joint cover and bolt to engine shroud
Install hold-down clamps.

(23) Replace filter panel.
230

TERMINAL BOX

R

FIRE EXTINGUISHE

MNOZZLE
MAIN THROTTLE
CONTROL ROD
MAIN FUEL LINE
RETURN FUEL LIME

DRAIN VALVE
PULL ROD

1

THROTTLE ROD
FIRE EXTINGUISHE
TUBING

VERTICAL

231

FIRE EXTINGUISHER

POWER UNIT
= w e o = &
(0] > 6 0 @] - o
w p 4
o Z$ & o Oy «2 g
Zo o D ZX Zul W 5
Ea Fx n £Z i A
<w 40 o {"‘E <O Oz w
g Dy =z g 9F &l =
EEL 2O 3 o o e O
. 0 o
= g 9 = 3 -
= w & 3 =2 froi
- gl 7
L
o
e
bk - -
®h . Sl LY
|’.
i)
9 2
o e -
o —AA
(/_-’ '. ‘ - r- r
ol & r"’lr_
i [. | |
R et _h: ) —
O » 2 == =
o F r"' =
o

NOZZLE

MUFFLER GUARD

T™ 9-731B

o
o
-
o
w
—d
w
L}
(=]
-
v
=
<
x=
>
i

RA PD 36378

171

Figure 78—Engine Compartment after Removal of Power Unit




™ 9-731B
3 T™ 9-7318B
Y71 7
(a) Remove covers on high tension coils, lead wires through p ; .
to terminals, and replace covers. (49) Insiall englnersplash-guard. 1

(b) Remove engine compartment terminal box covers. (86) Ingtall dock pinto L.

(¢) Conneet the two wires in the left flexible conduit to theif (37) Connect air heater fuel hoses at junction plates between engines.

inals in left engine compartment terminal box. Tighten lock
attach cover.

(38) Connect lubricating oil pressure gage hoses at junction plates |
hetween engines. |

(d) Connect three wires in right flexible conduit to terminals in

(39) Connect engine lubricating oil inlet and outlet hoses. ‘i
terminal box. Tighten lock nuts, attach cover. |

(40) Install engine mounting bolts (fan end). |

(e) Connect engine lubricating oil tank breather noses to e oty Trstall sbarking moter eableslison enpines, I
(f) Connect fuel return hoses to engines and to tee fitting. ( wo i .
long hose through engine rear lifter brackets.) ' (42) Tostall engne nspeetion; plates: ‘

(g) Connect fuel lines to primary fuel filters. s e i |

(44) Fill cooling systems.
(45) Fill fuel tanks.

(46) Connect battery ground cable to battery and turn on battery
switches. (Test turret lights to make sure current is on.)

(h) Connect air heater pump fuel feed line to left primary fuel

(i) Connect the four short engine lubrication oil hoses and the
long fuel inlet hoses to the engine junction plates.

(24) Install governor breather hoses (with first type air el

only). (47) Install or close turret platform hatch cover.

(25) Connect wiring to starting motors, air shut-down valve [ (48) Open fuel tank selector valve.

noids, and lubricating oil tank gages. (49) ‘Check instrument panel lights.

(26) Install exhaust pipes. (50) Move hand throttles to idle position and check low pressure

(27) Install radiator center mounting plate. lubricating oil indicator lights on instrument panel.

(28) Install fan shrouds. CAUTION: Be sure they are cen
around fans.

(29) Install radiators.

(51) Check air heater indicator lights, open shut-off valve on air
heater fuel oil intake line, and operate pumps on instrument panel until
Diesel fuel oil is felt in pump eylinders. Close valve.

(52) Check level of fuel and lubricating oil. \|

(30) Install fire extinguisher tubing, brackets, and discharge no

. . . ) 53) Start ines, t a ti . 8)s
(31) Close cooling system drains and install water expansion (%) PieDEines; oneat 2 Bime (par; ©) ”

tubing, and hoses. d. Check engine timing (figs. 79 and 80). After a power unit has been 1

removed and overhauled, its timing should be checked. This operation |
can be performed more readily before the engine is installed. To check \
Liming with the engine in the tank, proceed as follows: |.J
|
I

(2) Remove No. 1 injector and install the engine timing fixture, tool ‘ |.

233 |
(1

(32) Fill and install air cleaners.

(33) Install auxiliary generator muffler flexible outlet tul

(Fasten clamp on rear hull plate and clip on blower housing.) (1) No. 5 injectors of each engine must be correctly timed.

(34) Install engine temperature gages.
232
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J-1929, in its place. Use the injector clamp to hold the fixture in pl

: (See fig. 79.) (6) Adjust the compensation screw to correspond with the timing

mark on the timing rod. This adjustment is made to compensate for
1 (8) Push the timing rod down against the piston head. '."""" ]variation gL Igion, skl Lojslanes. i agiion: |
wad, ete. ‘
t (4) f’l:epare to crank the engine by hand, by removing the rear u|
i versal joint cover and inserting a long bar in a universal joint yoke |
\ use as a lever for turning over the engine. CAUTION: Be sure gearshlf

lever is in neutral.

(7) Hand-crank the engine in the direction of rotation until the tim-
ing rod can be pushed all the way down against the stop nut on the ‘
upper end of the rod.

(8) Hand-crank in direction of rotation until the upper mark on the

(5) Hand-crank the engine in the direction of normal rotation unt liming rod is flush with the face of the compensating screw.

t}ming rod no longer moves upward, then at least one-quarter revoll
tion more to make sure the cylinder has passed top dead center. Do ng
touch the timing rod. It must stay in the timing dead center positig
until next step is completed.

(9) Try the go and no go gages between the injector timing pin and |
(he face of the follower guide (see fig. 73). This operation is performed
nl No. 5 injector for both engines.

(a) If go gage will pass through and no go will not, engine timing is
INJECTOR TOOL TIMING correct.
CLAMP J-1129 ROD CO&QE:S«:"NG

(b) If both go and no go gages will pass through, engine is timed fast.

(c) If neither gage will pass, engine is timed late, or slow.

(d) NOTE: If engine timing is either fast or slow, it is an indication
that the gears of the engine gear train are incorrectly meshed. Notify
ordnance maintenance personnel.

72. POWER TRANSFER UNIT (fig. 81).

a. Description. Power from the two engines is transferred from the
engine drive gear of each engine to the engine driven gear, through which
the combined power of the two engines is transmitted, by means of the
engine driven shaft and flange. The two engine drive gears and the one
engine driven gear operate in the transfer gear housing. ]I.

b. Replacement. The power transfer unit cannot readily be replaced iﬁ.
unless the turret and turret basket have been removed from the tank, or
{he engine has been removed. To replace the unit after the engine has ‘{
heen removed (par. 71 b), proceed as follows:

S (a) Remove the bolts (%5-inch socket and ratchet handle wrench with I
i short extension) and lockwashers which hold the transfer gear housing
o the cluteh housing.

(1) Removal. "[

RA PD 111

Figure 79—Checking Engine Timing
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Figure 81—Removal of Transfer Gear Housing

() Place one of these bolts in each of the four tapped holes in the
lousing, to serve as pusher screws (see fig. 81), and by screwing them
in evenly, free the housing from the dowel pins. The housing can now
I lifted out. CAUTION: Exercise care not to allow splined shafts in J |
(he transfer gear housing to touch oil seals in the cluteh housing, or to

hump any part. .

TOOL—J-1929
[NO. 1 CYLINDER)

(2) Install transfer gear housing. The assembly is installed by revers-
ing the preceding steps. Note the following points:

(a) It may be necessary to rotate gears and one flywheel in order to |
line up the splines of the shafts with those of the clutch assemblies. I}}-

() Install a new gasket. It should be shellacked and set in place in |
{he cluteh housing when the shellac is almost dry.

(¢) When installed, the transfer gear housing should be refilled with W
lubricating oil. (See Lubrication Instructions, par. 26.) .l‘_
)
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FUEL SUPPLY SYSTEM

73. DESCRIPTION (fig. 82).

a. The fuel system comprises the fuel oil tanks, fuel lines, fuel filters
fuel pump, fuel manifolds, and fuel injectors.

b. Diesel fuel oil is constantly circulated through the system, the
maximum rate being 40 gallons per hour. This constant flow servil
two purposes. First, it washes out any air which may collect in (he
system, preventing the fuel system from becoming airbound. Secondl
it serves to cool the injectors.

¢. Fuel pressure should be maintained at a minimum of 25 pounds a\ '.
2100 revolutions per minute. If the pressure falls below that mark, i
indicates that filters are clogged, or the fuel pump is defective, or there
is ice in the fuel system, or a fuel line is plugged. When there is a lach
of power, fuel pressure should be checked with a pressure gage,

d. The piping system is arranged so that either or both of the enginen
may be run on the right or the left set of two fuel supply tanks, bul
not on both sets at once. By suitable valving, the spill is returned
to the set of tanks from which it is withdrawn. Each set of tanks haw
74-gallons capacity, a total of 148 gallons for both engines.

74. FUEL TANK SELECTOR VALVE (fig. 83).

a. Valve. The fuel tank selector valve, mounted on the bulkhead in

the engine compartment, is controlled by a hand lever on the bulkhea
in the crew compartment.

b. Operation. The selector valve lever may be placed in any one of
three positions—off, or right-hand fuel oil tank, or left-hand fuel oll
tank. Fuel for both engines is drawn from only one set of tanks (uppor
and lower) at a time. When the upper (5914-gallon) tank on one sis ]

238

FUEL SUPPLY SYSTEM
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() The primary fuel filter, one for each engine, is mounted at the
il of the filter panel in the engine compartment. Fuel is drawn from
o tunk through the selector valve and then through the primary fuel
llor before entering the fuel pump. The element should be cleaned at
il every 500 hours or 5,000 miles of operation. The primary filter
smbly consists of a stacked-disk element assembly and a sheet metal
{er bowl. Inlet and outlet passages are marked in and out, respectively.
0 filtering element consists of a large number of filter disks (.002 inch
k) stacked and squeezed together by a spring on the filter bowl stud.

|Jr\

; )

| FUEL py oL

(}) The secondary fuel filter is mounted on the side of the engine just
' (he rear of No. 3 air cleaner. Fuel is forced from the pump through the
undary fuel filter to the fuel manifold. The replaceable filter element
wuld be renewed every 500 hours or 5,000 miles of operation. The
wndary filter consists of a steel shell and an enclosed filter element.
lio steel shell, or filter bowl, is assembled to a stamped cover by a
nter tube which serews onto a retainer stud in the cover. The cover
iniains openings for incoming and outgoing fuel. The center opening
I marked outlet. The filter element comprises a shell of dense filtering
winterial molded to a perforated cylinder, or collector tube.

RA PD
Figure 83—Fuel Tank Selector Valve

h, Secondary filter operation. Having passed through the primary
Il filter and the fuel pump, the fuel enters the secondary filter through
{ho inlet passage in the cover and flows into the filter bowl. Pressure
unted by the fuel pump forces the fuel oil through the filtering mate-
iil, where dirt particles are removed. Clean fuel flows through the
perforations of the collector tube, through drilled holes in the hollow
wil, and up to the outlet in the filter cover.

has been emptied, its fuel gage reading will show E. The fuel sel
valve handle should then be moved to draw from the other 5914-
tank. NOTE: Never run on either reserve (1414-gallon) tank until
main tanks have been emptied, so that there will always be a
of 29 gallons of fuel. After changing the fuel feed from one tank {o
other, move the tank gage control switch (on the instrument pan
the correct setting.

¢. Maintenance. The mileage or time before replacement or cleaning
il filter element is necessary cannot be arbitrarily established, because
wch depends on operating conditions and cleanliness of fuel. There-
lure, the operator must determine a service schedule from obser-
vulion and inspection of the filter element. A fuel pressure check is a
wliable indicator of fuel filter condition. However, the element should
ho replaced every 500 hours or 5,000 miles of operation.

¢. CAUTION. The fuel tank selector valve should always be ¢l
when the engines are stopped, except if the stoppage is only tempor
It should always be closed at the end of the day’s operations, and
vehicle is to be stored. ’

75. FUEL OIL FILTERS.

a. Description.

(1) Injectors are protected against harmful solid material in the d. To clean primary filter.

by two filters within the injector body. These filters are an extra

caution,'in addition to a primary and a secondary fuel filter in the
supply line of each engine.

(1) Turn fuel tank selector valve to off.
() Back out retainer bolt at top and remove bowl and element.
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(3) Carefully wash disks in fuel oil. Do not scrape, or use stiff brush.
it careful not to bend disks.

(4) Wash out bowl and fill with clean fuel oil.
(h) Reassemble, using new element gasket and bowl gasket.

(6) Turn fuel selector valve to on position, start engine, and check
leaks.

¢. To replace secondary filter element (fig. 84).

(1) Turn fuel selector valve to off position and drain bowl.
(2) Unserew nut at bottom of bowl. Drop bowl.

(1) Discard filter element and clean inside of bowl.

(4) Install new filter element and reassemble, using new gaskets at
i of collector tube and top and bottom of filter element.

() Loosen filter outlet connection, turn fuel tank selector valve to
position, loek out clutch, and run other engine until fuel is forced
[ of connection.

(6) Tighten connection, start engine, and check for leaks.

(7) When engine runs smoothly, clean filter on other engine.

i, FUEL OIL TANKS (figs. 85 and 86).

a. Description. There are two sets of fuel tanks; capacity, 74 gallons,
¢h set. The upper tanks hold 5914 gallons each. They feed into the
wer (reserve) tanks, which hold 1414 gallons each.

. To drain fuel oil tanks.

(1) Remove the two bolts which hold the small cover plate in the
Wil floor plate directly under the lower fuel oil tank.

(2) Remove the drain plugs.

(3) NOTE: To drain upper tanks only, remove plate in sponson
fluor, then remove drain plugs.

¢. Removal of lower fuel oil tank (fig. 85). To remove the lower fuel
uil tank (with engine already removed), proceed as follows:

(1) Remove drain plug cover plate from underneath tank, by taking
uit the holding bolts (34-inch open-end or socket wrench).
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(6) Remove the front and rear fuel tank holding straps (34-inch
FUEL FEED LOWER open-end wrench).
PIPE FUEL TANK

(7) Lift the tank out, being careful not to jam it or dent it against
(he elbow projecting from the lower part of the upper tank.

~
\ oW (8) Install fuel oil tank by reversing the preceding steps.
77. FUEL OIL SPECIFICATIONS.

a. Fuel oils for General Motors two-cycle Diesel engines, Series 71,
must be completely distilled petroleum products.

h. Suitable fuels must comply with the classification limits estab-
lished by the American Society for Testing Materials for the No. 1-D
or No. 2-D grades of Diesel fuel oil.

c. Fuel properties of foremost importance for satisfactory engine
operation are ignition quality and volatility.

(1) High cetane number shortens the ignition delay period, thereby
[ncilitating starting, improving combustion smoothness, and minimizing
ileposit formation.

(2) High volatility causes more complete vaporization of the fuel,
¢loaner combustion, and less residue formation.

(3) Since both these fuel properties influence the combustion process
simultaneously, a low value of one can be counteracted by a high value
of the other. Best results will be obtained from a fuel with low final
boiling point and reasonably high cetane rating.

QUTLET ELBOW STRAP BOLT

RA ML .
d. The suitability of a fuel oil depends greatly on engine operating

conditions. If speed and load changes are frequent, the fuel should be
cleaner burning than fuels satisfactory for constant speed operation.

Figure 85—Lower (Reserve) Fuel Oil Tank

(2) Place receptacle under drain plug and remove plug (!
Allen wrench). ¢. The above specifications are in conformity with U. S. Army
Specifications No. 2—102B of October 2, 1941, for “Diesel Fuel Oil for

(3) From same position, remove the two bolts which hold t. High-Speed Automotive-Type Diesel Engines.”

tank to the bottom hull plate (34-inch open-end or socket wren
78. EXTERNAL FUEL LINES (fig. 86).

a. Low fuel pressure, inadequate fuel supply, and other symptoms
outlined in paragraph 45, Trouble Shooting, may indicate the need to
remove external fuel lines, clean them, and make necessary replace-
ments. Proceed as follows:

(4) Inside engine compartment, uncouple the fuel feed from @
elbow on the lower side of the fuel tank (74-inch open-end wrend

(5) Loosen screws on the clamps which hold the connecting |
between the outlet elbow of the upper fuel tank and the inlet ,"
the lower fuel tank, and push the hose down on the lower inlet plj
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(1) Drain the fuel system (par. 76 bh).

(2) Remove primary fuel filter inlet and outlet lines, disconnecting
them at the filters and at the junction plates between the engines.

RA PD 36386

(3) Remove the fuel tubes and fittings between fuel tanks, filters,
fuel tank selector valve, and engines.

RESERVE FUEL TANK
7 [ENGINE COMPARTMENT FLOOR)

(4) Wash out all tubes, hose, and fittings in gasoline, and blow out
with compressed air.

(5) Install new fittings, hose, and tubes as required.

(6) Prime system with fuel oil before attempting to start engine, by
fllling the fuel filter, lines, and hoses, with clean fuel oil. Lock out the
sluteh of the engine worked on, and run the other engine to force fuel
(hrough the system to the idle engine (see par. 75 e (5)).

. MAIN FUEL LINES
[TO FUEL TANK SELECTOR VALVE]

RESERVE FUEL TANK
{ENGINE COMPARTMENT FLOOR)
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Inspection and maintenance. .. ... ........... ... .......... '
Ra@iator . oo sws vun swmamn snn won snniesims vk serasses s S

Water hose and fittings. . . ........ ... ... .. ...... s o A y
Water expansion tank. . ......... ... . ... .. ... ... ... ... ...,
Antifreeze solUtIONS. . .. .. ...\t '

79. DESCRIPTION.

a. A centrifugal pump, mounted on the front end of the blowa
driven by the lower blower rotor shaft through a coupling, pro
circulation of water through the cylinder block, cylinder head,
radiator of each engine.

b. The water pump works in conjunction with a radiator thi
which the water passes in the process of cooling. A cooling fan of |
engine forces air through the radiator core and lowers the water |
perature. The water pump draws the cooled water from the botl;
the radiator and through the oil cooler, and discharges it into the I
part of the eylinder block. Openings in the water jacket around
cylinder bores connect with corresponding openings in the cyll
head, where the water circulates around the valve seats and
injectors. Cylinder bores are water-jacketed for their full lengll
water manifold and thermostat housing, bolted to the eylinder Iy
discharges the cooling water back into the radiator.

¢. Water temperature in the engine is controlled by two therma
mounted in the outlet end of the water manifold of each enging,
vent valve, on the top of the thermostat housing, should be ¢
except when the cooling system is being filled or drained.

d. When the engine is started cold, the thermostats prevent w
circulation, except through the by-pass tube, which allows walg
recirculate through the oil cooler, cylinder block, cylinder head,
water outlet manifold. The thermostats start to open at 158 F. (70l
and are fully open at 185 F. (85 C.). After the thermostats s
open, and until they are fully opened, water circulation takes
through both the by-pass tube and the radiator. After the thermu
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have opened fully, circulation takes place through the radiator
engine only.

TUBE

o] = T z 5

L0 8] nz ] =55

e. During the warm-up period, before the thermostats start openit e < g% 22 ggg

the lubricating oil passing through the oil cooler is rapidly warmed = E k2 = =03
the circulation of warm water through the by-pass tube. E
1 -
f. There are two types of cooling systems in use on the M4 __'&*

%

Medium Tank.

(1) The first type (see fig. 87), installed on early tanks, is pa

larly identified by having only one connection on the water expa

tank, and a small-diameter tube leading directly from it to the e

water outlet pipe, between the engine and the radiator. The water

let on the radiator is at the bottom and connects directly to the e

l lubricating oil cooler housing. .

(2) The second type. (see fig. 89) has a deeper expansion tank wi
two connections. The small-diameter outlet is for the equalizer tul
which leads from the water expansion tank down to the radiator oull
tube (engine intake or suction), which runs to the engine lubricall
oil cooler. The large-diameter outlet is for the air venting tube, whi
connects the water expansion tank to the upper outside fitting of |
radiator.

80. INSPECTION AND MAINTENANCE.

a. At the 100-hour inspection, all surfaces of the radiators
shrouds should be cleaned of accumulated oil and dirt.

b. Water pump lubrication. The water pump ball bearing, shields
type, is filled with lubricant when assembled, and no further Tubrl:
tion is necessary.

¢. Fan lubrication. The fan of each engine is pressure-lubri
! from the engine, and no lubrication service is required.

Figure 88—Cooling System, Second Type, Right Air Venting Tube Removed RA PD 36388

d. Drain and refill cooling system.

(1) Remove the four cover plates (under crankecase oil drain pluj
from hull floor plate.

(2) Open the bleeder valve (see fig. 23) on the top of the thermo {
housing. !

AR VENTING
TUBE

AIR BLEED
VALVE
TUBE

TO ENGINE
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(3) Open the water drain valve control at the front outer side of
engine. AIR VENTING CAP FILLER  STRAINER

TUBE
(4) When the system is thoroughly drained, flush with clean \ L /
(5) Close the water drain valve. S S
(6) Fill the cooling system.

(7) Install the four cover plates in hull floor.

EXPANSION TANK

(8) Run engines for a few minutes and add any water nece
fill the cooling system to capacity.

TO RADIATOR
-=—— EQUALIZER TUBE

(9) Close the bleeder valve on top of the thermostat housing.

(10) NOTE: If system is being drained to prevent freezing, the
plugs must be removed from the rear outer corners of the radiato;

81. RADIATOR. CROSS FLOW

RADIATOR

—=——— TO ENGINE INTAKE (SUCTION)

a. Description (fig. 89). Each engine is equipped with a rad
through which air is blown by the engine fan, at the rear of the RA PD 36389

. - Figure 89—Cooling System, Second Type, Showing Connections
b. To replace radiators (figs. 88 and 89). Either radiator can e Wk

replaced as follows: (he inside and outside upper fittings on the radiator. Loosen hose

(1) Remove the top rear hull plate, back of the engine compartm tlumps and slide clamps and hoses down over tubing.

(a) Remove the 16 hexagon bolts (lockwashers) (13f-inch box

(1) Reach down along sponson plate at the radiator (see fig. 89) and
socket wrench) from the plate.

lnosen hose clamps at radiator outlet tube (long screwdriver). Pull
mdiator outlet tube (engine intake or suction) away from radiator.
| cuve elamps and hose on tubing.

(b) Remove the two bolts in the center of the plate (74-inch wren

(c) Remove six bolts from rear outer hull plate which hold the

edge of deck plate. (5) The radiator is mounted on four brackets, two at the top and

Iwo at the bottom. Each bracket is bolted to a rubber mounting, which
i1 turn is bolted to the hull. Detach each bracket (34-inch socket and
utchet handle wrench) by removing the bolt holding the bracket to
(e mounting, and remove the bolt which holds the mounting to the
liull. Remove the mounting. CAUTION: At this point, remove only
{he two top mountings, so that the radiator will be supported by the
lower mountings.

(6) Attach a hoist to the upper radiator brackets. Take up the
weight of the radiator on the hoist, and then remove the two lower
mountings.

(d) Lift off the top rear hull plate, using a hoist if available.
(2) Drain the cooling system (par. 80 d).

(3) Disconnect radiator hoses.

(a) On the first type cooling system (fig. 87), loosen the hose cla :
on the engine outlet hose at the top of the radiator. Slip clamps
hose down over tubing.

(b) On the second type cooling system (fig. 88), disconnect the en
water outlet tube and the water expansion tank air venting tube fn
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(7) Work the radiator free, pulling it at the bottom toward the i
of the tank. &
(8) Hoist out the radiator, exercising care not to damage fan shy : 3
or radiator core. / 2
i <

(9) The radiator may be installed by reversing the foregoing sl

82. WATER HOSE AND FITTINGS.

Description. The water tubing, hoses, and fittings of the coq
system are shown in fig. 87 (first type) and fig. 89 (second type),
hose connections are attached with a clamp at each end.

83. WATER EXPANSION TANK (fig. 90).

a. Description. A water expansion tank (first type, fig. 90; seel
type, fig. 89) is provided for each engine. It is mounted in the engl
compartment above the air cleaners. The engine cooling system is fil
through a filler opening in the hull above the tank. The cooling sysl
for each engine should be filled to overflowing. The water level will fi
rise above the bottom of the filler neck, and therefore will leave spi
for expansion of the water during engine operation. The filler cap )
a pressure-regulating valve, which maintains an even operating pi
sure in the cooling system. CAUTION : Do not use any other type of ¢

QUTLET TUBE

Figure 90—Removal of Water Expansion Tank, First Type

b. Pressure filler cap. The cooling system normally operates with_
water 1056 F. (41 C.) hotter than the atmosphere. In hot wealli
therefore, the water frequently exceeds 212 F. (100 C.), the boill
point of water. Under these conditions, steam pressure will be buill |
in the system. The filler cap of the water expansion tank therefor
provided with a pressure-regulating valve, which relieves the pressi
in the cooling system when the steam pressure reaches 12 pounds ju
square inch, when the water temperature is about 225 F. (107 €

WATER
EXPANSION TANK

CAUTION: Extreme caution must be exercised in removing the fill
cap, because if the tank is under pressure, a blast of steam will endangg
the mechanic. Before removing the cap under such circumstances, th
engine should be allowed to run at idling speed until the water tempen
ture drops to a safe point.

c. Replace water expansion tank. Either water expansion tank ¢
be removed as follows:
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(1) Drain the cooling system (par. 80 d). CLUTCH
(2) Remove the rear deck plates to which the engine compartimi ——
doors are fastened, the doors, and the splash guard (par. 71 b (I Plutch 85 P
(3) Disconnect hoses. 86
(a) On the first type cooling system (fig. 87), loosen the two N e e O Wyt o DRt 87
clamps on the small breather pipe at the water expansion tank conii Inupection while operating. ..............o.oiiiiiiiiiiiiann 88
thl’l.. Slide clamps and hose copnectlons onto the tubing, and mi By chronizing engine speeds. . ............. .. .o 89
tubing away from water expansion tank. .
b) O d (fig. 89), 1 he h | h bmplete clutch adjustment. ... ........ ...l 90
(b) On the second type (Nig. ), loosen the hose clamps on the e . .
venting tube and equalizer tube at the water expansion tank. M ) remove the clutch housing and clutch assemblies.......... 91
clamps and hose connections onto the tubes and move tubing hispection after removal. . ... ... 92
from water expansiontank. (SR CCR PIALER.  ouiiaus sty i e bt e e 93

(4) Remove the four bolts (34-inch socket, short extension, rato 10 install cluteh housing and clutch assemblies. .............. 94
handle, and 34-inch open-end wrench) and lockwashers, two al
end, holding the water expansion tank to the wall of the en
compartment.

(5) Lift out the tank.

 CLUTCH.

llach engine has its individual clutch, which serves as a coupling
ulween the engine and the motive-power train, consisting of the power
\tunsfer unit, propeller shaft, transmission, differential, final drives,
anil sprockets. The clutch is between the engine flywheel and the power
funsfer unit.

(6) Install by reversing the preceding steps.

84. ANTIFREEZE SOLUTIONS.

For detailed instructions for the protection of the cooling sy
during cold weather operation, see paragraph 33 f.

M, OPERATION.

Iepressing the clutch pedal moves the clutch pressure plate away
i the flywheel, mounted on the crankshaft, thus permitting the fly-
liel and pressure plate to turn independently of the clutch disk,
sunted on the engine drive shaft. When the clutch pedal is released,
the clutch pressure plate spring forces the pressure plate toward the
ywheel, securely clamping the cluteh disk between the pressure plate
il the flywheel, causing the disk to turn and to transmit engine power
W (he drive shaft. Clutch engagement should be carefully controlled,
W prevent excessive slipping.

!, CARE.

I'he release bearing for each clutch is lubricated through a special
Witing, reached through the engine shroud from within the crew com-
ftment. (See par. 26, Lubrication Instructions.)
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88. INSPECTION WHILE OPERATING. "
! o] o —
Faulty operation, such as slipping, grabbing, or rattling, as ne 'g§ %3 g
by the driver, should be reported to ordnance maintenance per&o 5‘_%3 gg§ ‘;
ooy a
<

89. SYNCHRONIZING ENGINE SPEEDS.

a. Allowable variation. When the clutch pedal is depressed, the u|
rate clutches of the two engines are released, permitting each engl
run free. Ideally, both engines should run at the same speed, ag It
cated by their tachometers; but some variation in their speeds i |
avoidable, and a slight variation is permissible. At 1200 to 2100 e
lutions per minute (top governed speed), the difference in speed shul
be not greater than 200 revolutions per minute. With engines idll
the speed of each engine should be not less than 400 or more than |
revolutions per minute, and engine speeds should be adjusted so )
each engine runs within that range.

w
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b. Importance of synchronizing. When one engine lags greatly bel
the other engine, full power from the twin unit cannot be obtained
full throttle. Also, uneven wear on the clutch facings will result,
in starting and gear shifting the clutch on the faster engine will
subject to more slippage than will the clutch on the slower engine,
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c. When fault is throttle linkage (fig. 91). The following instruetl
are for correcting unbalanced engine speeds only when the fault
the linkage between the foot throttle (or the hand throttles) and
governor control levers. Therefore, before undertaking to equal
speeds by adjusting the throttle linkage, first disconnect the horizof
throttle rods from the governor control levers and check engine sp
with both clutches locked out.

CONTROL SPRING CYLINDERS

HROTTLE
JUNCTION

|
|
Figure 91

CLUTCH LOCKOUTS
HAND THROTTLE LOCK LEVER

ACCELERATOR

HAMND THROTTLE LEVERS
e

(1) If the engine speeds are not nearly equal, the fault lies in on
both engines. To correct, carry out the indicated procedure outlined
Engine Tune-up (par 51).

ACCELERATOR RODS

CLUTCH IDLER BRACKET

(2) If the engines, with their throttle linkage disconnected, run
(nearly) equal speeds, but become unsynchronized when the throt
linkage is reconnected, the linkage must be adjusted.

d. Free-up throttle linkage. A common cause of unequal e
speeds is binding or stiffness in the throttle linkage. To correct, __
oughly oil all clevis pins, bell cranks, cross shafts, levers, and @ |
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points of friction, and make sure the linkage operates freely and smu
ly. If engine speeds are still unbalanced at speeds above 1200 rey
tions per minute, adjustments in the throttle linkage must be mul

e. Adjusting throttle linkage (fig. 91).
(1) Depress cluteh pedal and lock out both elutches.
(2) Start and warm up both engines.

(3) With hand throttles in idle position, note idling speed of
engine.

(4) While a man inside the tank slowly operates the foot thi
closely observe movement of the governor control lever on each ol
governor:

(a) Interrupted, or jerky, travel of the governor control lever |
cates binding or cramped throttle linkage. Check linkage (i
preceding).

(b) Unequal travel, with one throttle lever reaching full fuel poul
before the other, indicates linkage unequalized. Correct as follows

1. With engines idling, remove clevis pin from throttle rod at{
ernor control lever on the engine that requires speed adjustment.

2. To increase engine speed, screw clevis toward end of
CAUTION: This is a sensitive adjustment. From 14 to 3 tu
usually be enough.

3. Connect throttle rod to governor control lever and check wij
tachometers. (If necessary, further adjust the clevis until correct o
speeds are attained.)

90. COMPLETE CLUTCH ADJUSTMENT (fig. 92).

a. Complete clutch linkage adjustment consists of two sep
operations, as follows:

(1) Adjustment of the turnbuckle on the single long rod to ol
proper relationship between clutch pedal and cluteh lockouts,
pedal linkage adjustment does not require further attention after
tory adjustment, unless the linkage is badly worn or has been da

(2) Adjustment of the two synchronizing links for free pedal (¥
and proper dual clutch engagement. This synchronizing adjusii
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Figure 92—Clutch Linkage Diagram
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(b) Adjust the two synchronizing links to give 7{z-inch free travel in
(he elongated slots in each of the idler levers, and tighten four lock
nuts. (This adjustment will give a free pedal travel of three to four
inches.)

will be required occasionally to compensate for clutch wear and
equalize the engagement of the two clutches.

b. Clutch pedal linkage adjustment (fig. 92).

(1) Adjust clutch pedal position. (¢) Hold down the clutch pedal and run both engines at about equal

speed above 1000 revolutions per minute. Synchronize the hand
throttles if necessary.

(a) Remove clevis pin from pedal link.

(b) Adjust stop screw so that pedal foot pad has 11 inches travel,
' (d) Place the transmission in fifth gear, let the clutch pedal up slowly,

(c) Install clevis pin. und observe the speed changes on the two tachometers.

(2) Adjust linkage between clutch pedal and lockouts. (e) If both engines drop off in speed together, the clutches are syn-

chronized. If one engine does not drop off in speed as soon as the

(a) Place the two idler levers in lockout position by shortening
| second engine, shorten the synchronizing link slightly on the first engine.

synchronizing links until lockout shafts can be revolved. Then leng
synchronizing links about three turns.

(b) Hold eluteh pedal all the way down.

(f) Check lockout operation. (See next paragraph.)

(3) Check lockout operation.
(¢) Adjust turnbuckle on long rod until both idler levers just m

from the lockout shafts: (a) Hold clutch pedal all the way down.

(d) Continue to shorten rod one-half turn of turnbuckle. (b) Pull out two cluteh lockout buttons, and release clutch pedal.

(¢) It must now be possible to revolve the propeller shaft by hand

(e) Tighten two lock nuts. ! oS e
with the transmission in neutral.

(f) CAUTION: Do not use turnbuckle to renew free pedal tra

lost through clutch wear, or lockouts will not operate. (d) If this is not possible, lengthen each of the two synchronizing

links one-third turn and recheck operations from (2) (c¢), above.
c. Synchronizing adjustment (fig. 92). This adjustment is requif

when free pedal travel has decreased to one inch, and for synchroni
clutches. The procedure is as follows:

#1. TO REMOVE THE CLUTCH HOUSING AND CLUTCH
ASSEMBLIES.

(1) Check clutch disk wear. With the power unit removed from the tank, proceed as follows to

(a) Remove inspection hole covers from flywheel housings. remove the clutches for inspection and replacement of plates, bearings,
or other parts:

(b) When clutch wear marks (see inset diagram at lower right in
92) on driving lugs and cluteh cover appear staggered, remove
shims from under the twelve clutch cover plate bolts before adjus

synchronizing links.

a. Remove the transfer gear housing assembly (par. 72 b; see fig. 81).

h. Disconnect the clutch turnbuckles from the clutch shifter levers.
l.oosen the jam nuts (34-inch open-end wrench) at each end of the
(2) Adjust synchronizing links. ¢luteh turnbuckles. Unscrew the rods from the cluteh shifter arm
¢levises (94-inch open-end wrench).

(a) Release both clutches from lockout position by depressing clu
pedal all the way and pushing in lockout buttons. Release clutch

to uppermost position.

¢. Remove the bolts (lockwashers) holding the clutch housing to
the flywheel housing (fig. 93).
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FLYWHEEL HOUSING
il Y e
; i

USHER SCREWS
“. @ L o,

/ —

PUSHER SCREWS CLUTCH HOUSING

RA PD 4
Figure 93—Removal of Cluich Housing Assembly
(1) Use a %-inch socket, short extension, and ratchet handle wreng

(2) In order to remove the four lower center bolts, first remove
four pipe plugs which cover them (¥4-inch drive socket handle).

d. Remove the clutch housing inspection hole covers (fig. 93),

(1) Remove the two bolts and lockwashers which hold each covor |
the clutch housing.

(2) Unscrew the clutch release lubrication fitting (“gs-inch open-ui
wrench) and remove the fitting and plate. :

e. Remove the clutch housing assembly (fig. 93).

(1) Take four of the bolts (just removed) that held the clutch houk
264

TM 9-731B

STRING
DOWEL
CAPSCREW

GREASE HOSE
RA PD 36394

SPLINE., DRIVEN DISC HUB

Figure 94—Removal of Cluich Assembly
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ing to the flywheel housing and screw them evenly into the four tapj!
holes in the clutch housing, thus drawing the housing off the dows
pins. Exercise care to draw housing off the dowel pins evenly, to avall
distorting the housing.

(2) Lift off the assembly, carefully disengaging the clutch shifl
shaft yokes. CAUTION: When lifting off, be careful not to da
tachometer cables, temperature gage tubes, and leather oil sealsy
cluteh drive shafts.

f. Remove the clutch assembly (fig. 94).

(1) Loosen evenly the twelve clutch assembly bolts (14-inch soel
wrench) which hold the cluteh assembly to the flywheel, until all
sion on the bolts is relieved. (This prevents bolts from binding.) Th
remove all bolts and lockwashers.

(2) Pull out and lift off the clutech assembly, including the clu
release bearing assembly. (Note shims between the clutch assembly i
the flywheel.)

(3) Lift out the clutch driven disk assembly (fig. 95).

92. INSPECTION AFTER REMOVAL.

After the cluteh housing assembly and the cluteh assembly havi
been removed, all possible parts should be inspected. (If further dis
assembly is required, notify ordnance maintenance personnel.)
inspect:

a. Wash all parts except the disk.

b. Inspect clutch driven plate and splines for wear. Check clule
facings for wear, loose rivets, evidence of overheating, and glazing, Il
condition of facings appears satisfactory, measure total thickness ul
driven plate at three different locations on the facings. If minimuin
reading is less than .370 inch, the shims between the clutch cover anil
the flywheel should be removed before reinstalling the clutch assembly.
If the minimum thickness is less than .340 inch, the clutch driven plale
assembly should be replaced. (Do not attempt to replace the clutuli
facings, as the clutch driven plate is serviced only as assembly.) Als
inspect the clutch driven plate hub splines for improper fit due o
excessive wear or burred edges. The engine drive shaft should have &'
free sliding fit in the hub, without excessive play. Remove burrs b
honing damaged part, or make necessary replacement.
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CLUTCH DRIVEN
DISK ASSEMBLY

HUB
SPLINE
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Figure 95—Clutch Driven Disk Assembly

93. CLUTCH PLATES.

“lutch plates provide for gradual and smooth application of power,
and for positive non-slipping drive when fully engagedl. Worn or dam-
aged clutch plates should be replaced with new or rebuilt plates (notify

ordnance maintenance personnel).

94. TOINSTALL CLUTCH HOUSING AND CLUTCH ASSEMBLIES.
To replace the clutch, follow in reverse the steps for removing the
¢lutch housing assembly and the cluteh assembly (par. 91), except
{hat the following precautions must be observed:
267
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TOOL J-1915

§5. DESCRIPTION (fig. 97).

The propeller shaft, which transmits power from the engine driven
shaft to the transmission, is equipped with a universal joint at each
ond. Back of the front universal joint is a splined slip joint to allow for
variations in the length of the shaft while it is in operation. The pro-
peller shaft is enclosed in a housing, or tunnel, on the crew compart-
ment floor under the turret platform.

_,_,——-"‘". .--‘-\-.
RA PD l-

Figure 96—Installation of Clutch Driven Disk Assembly

6. LUBRICATION.

Both the universal joints and the slip joint require lubrication. (See
pir. 26, Lubrication Instructions.)

07. INSPECTIONS.

a. The universal joints should be inspected during the 50-hour and
(e 100-hour inspection to determine whether the bearings and cups

a. Installing clutch driven disk assembly (fig. 96).

In i - 1 * ’ FLANGE .
: sert pilot _tool J 1?15 through the c_hsk‘assen'fb_]y into the ﬂyw b e e RS e Aot
d utchb:;,haft pilot bearing to hold the disk in position while the clut FITING g LUBRICATION
assembly is being i ’
y g installed. \ / STUB SHART
b. Installing the clutch housing assembly. ; A i
Before installing the housing over the dowel pins on the ﬂywl . ;F l
housings, tie a cord to the grease fitting on each clutch release beat T |
hose and draw the ends up through the clutch housing inspection hall . DUST GREASE SEAL | \
YOKE CAP ; GASKET \ YOKE
¢. Install new gaskets on clutch housing inspection holes. PrARS oy e
CAP RETAINER SPLINED SLEEVE
d. Installing clutch shifter levers.
RA PD 36397

Use a soft hammer to pound the levers on to the shifter shafts,
268

Figure 97—Propeller Shaft, Separated at Slip Joint
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are worn. (Symptoms of wear on these parts are excess vibration a

noise while the shaft is in motion.) Worn bearings will necessitate (s
replacement of the shaft.

(1) Remove assistant driver’s seat.
(n) Lift off the seat back.

: ) Pull out knob at seat post base and lift out seat post and seat.
b. Inspection should be made for leaking grease seals, indicated " 2 : .
streaks of lubricant inside the universal joint covers of the housi

Leaky seals should be replaced.

(¢) Remove parts from tank through assistant driver’s door.

(2) Remove two bolts holding front universal joint housing cover

¢. With the engine stopped, the shaft should be tested for loosen Jinch open-end wrench) and remove: cover.

and the bolts on the front and rear flanges tightened if necessary.

PARKING — == 7 - v
BRAKE LEVER - : \‘

N

(3) Remove nine bolts (’{g-inch open-end wrench) holding front
wetion of propeller shaft housing, and remove the section.

(1) Remove 75-mm. ammunition box.

(1) Remove one screw each from the two clips holding electrical
tonduit to top front edge of ammunition box.

AMMUNITION
BOX

(h) Remove the two lock nuts (34-inch open-end wrench) from the
lront bottom edge of the ammunition box.

LUBRICATION
FITTING

(¢) From underneath the tank, remove two slotted bolts (large screw-
driver) which hold rear of ammunition box to floor of tank. (These
Iwo bolts are just behind the hull floor front cross braces.)

SLIP JOINT YOKE —

(d) Slide ammunition box out through power train opening.

(h) Remove stowage box behind 75-mm. storage rack on tank floor.

TRAMSMISSION —

) (6) Remove U-shaped slip ring support from top of propeller shaft
sepont: B lousing by backing out two bolts (%{;-inch open-end wrench).
CONNECTION

(7) Remove rear section of the propeller shaft housing (14-inch,
1 -inch, 7{s-inch wrenches) and take out through turret hatch opening.

(8) Remove propeller shaft housing center cover (34-inch open-end
RA PD 36308 wrench).

Figure 98—Front Universal Joint, | i i
ersal Joint; Inspection Cover Removed (9) Remove front and rear propeller shaft housing cross braces from

98. REPLACEMENT. lnuide housing.

(10) Uncouple companion flanges of rear universal joint by removing
To remove the propeller shaft, it is not necessary that either the vight bolts and lock nuts (two %s-inch open-end wrenches).
power train or the turret and turret platform be removed, but wheneva
the power train or the turret-platform assembly is removed for any
purpose, the propeller shaft should be thoroughly inspected in ordey

that any necessary work on it may be done readily.

(11) Separate the two sections of the propeller shaft by unscrewing
(lust cap at the slip joint, sliding splined end of shaft out of the universal
juint yoke.

(12) Remove propeller shaft through escape hatch or assistant
a. Remove propeller shaft. BN ver's hateh.
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Differential

Adjustment of steering brakes
PAYIang BRAKE « vomms o woem someass sSase il s
Lubrieation:of power train . s weeim tsens . o il
Removal of power train unit
Installing power train unit

Final drive units

FINAL DRIVE

ENT

CAP

99. POWER TRAIN COMPONENTS.

The power train unit (fig. 99) comprises the transmission, di
ential, and the two final drives, all of which are lubricated by a sl
oil circulating system, including a pump and an oil cooler, The entl
power train unit may be removed from the tank as a single as
bly. Only the final drives may be removed from the tank as sepul

STEERING BRAKE BRAKE ADJUST/
COVER

= 4
units. The differential and the transmission are always remoy E e
together. & E % &
wy =
100. TRANSMISSION (figs. 99 and 104). g§=
O ot 0

The transmission, synchronized type, has five forward speeds i
one reverse. Synchronizers, to facilitate gear shifting, are provid
for all speeds except first and reverse. The gears for all speedy i
in constant mesh. A parking brake, built into the transmissios
operated by a lever to the right of the driver. This brake is to!

Figure 99—Power Train Unit on Blocks

STEERIMNG BRAKE
CROSS SHAFT

applied only when the tank is at a standstill. (In later models, ¢
steering brakes may be locked in applied position, and there |y | %
parking brake on the transmission.) “z’g
101. DIFFERENTIAL. g
a. Operation. The differential is called a controlled differenth %5 /
because it not only serves to permit one track to move slower §§
faster than the other to compensate for irregular ground or tuy O

(as does the ordinary automobile differential), but also may be i
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trolled by the operator to cause either track to run slower than th
other, for steering the tank. When a steering brake lever is pull
back, it tightens the brake band and slows or stops the brake dril
on its particular side. This slowing or stopping of the brake dr
and its compensating shaft slows down (but cannot stop) the L {
on the side on which the steering brake is operated, and causes
corresponding increase in the speed of the other track, so that (h
tank turns toward the side of the slower track. Sharpness of th
turn depends on the force with which the steering lever is pulled,
the two steering levers are operated equally, the tank will slow &
stop without turning to either side.

lime, so as to hold steering lever free travel to a maximum of eight
Inches. (Steering lever free travel is the distance the tops of the
sleering levers move from the fully released full forward position,
against the stops, to an almost vertical position where the brake
shoes are felt to make contact with the brake drums.) These ad-
justments are made as follows:

(1) Remove the brake adjustment port caps and gaskets (214-
Inch wrench).

(2) Insert wrench (114-inch socket, extension, and ratchet
hinndle) into port (see fig. 101) and back off or take up brake adjust-

b. Housings. Most M4A2 Medium Tanks have one-piece differe
tial housings. A few models have three-piece differential housi .
The operations covered in this manual apply only to differentin
with one-piece housings, except where the operations are similar,

BRAKE ADJUSTING
NUT

102. ADJUSTMENT OF STEERING BRAKES (figs. 100-103).

a. General. Steering brake shoes can be adjusted or repls
without removing the power train unit from the tank. The work
done inside the tank through openings in the differential hous |
directly in front of the driver’s and assistant driver’s stations. Il
openings are covered by rectangular steering brake drum cow
plates, each of which has a round access port in the upper secll
for minor brake adjustments. When steering brake levers have
much over-travel, check for worn brake linings; when brake appl
cation is not fully effective, check for glazed brake linings: whaoi
screeching is heard when brakes are applied, check for brake linli
worn down to rivet heads, or foreign matter between brake lin
and brake drum. Adjust brakes or replace brake shoes as requi
Brake shoes with badly worn or glazed linings, and linings wop
down to the rivet heads, should be replaced immediately to previl
scoring of brake drums.

ROD END OF
SHOE

b. Steering brake adjustment (minor). When the tank
equipped with new brake linings, and the steering brake leval
linkage, and steering brakes are in correct adjustment, the steerli
lever has a free travel of four inches. As new brake linings wear |f
it will be necessary to make minor brake adjustments, from time
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Figure 100—Details of Brake Shoes and Brake Shaft
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ing nut (see fig. 100) the necessary number of notches to
steering levers to free travel of eight inches. NOTE: Backing
adjusting nut lengthens free travel; taking up on the nut shor
the travel. The following table indicates the number of nold
needed to correct travel:

If free travel of
steering lever is

AATICHEE (. irotarional misvnt mee wawies Srmsam whe smaess s Back off 4 or

OANICHES 5 orasn s 2l amwn veehn e sunm 2 Back off 2 or

BINOHEE s vy srehan) s s webeiol b e 0
DOAHChEE s coivermainn: Bown s v Joisa 25 s Take up 2 or
12inches . ... . Take up 4 or b
VANNEHBE vovir vmoram wansn corsemtas Sy v Take up 6 or{

(3) Remove socket wrench. CAUTION: Be careful that s
does not come off extension and drop into differential housing,

(4) Check steering brake levers for equal travel. A notell
two on either or both of the brake adjusting nuts, in either direct
is permissible to effect equalization. CAUTION: Do not chi
steering lever stops.

(5) Measure steering lever free travel at the tops of the sta |
levers.

(6) Replace brake adjustment port gaskets and caps and tigh
securely.

¢. Steering brake adjustment (major).

* Major brake adjustments are necessary when brake liningy
worn out, brake drums are worn or scored, or unsatisfactory sl
ing operation cannot be corrected by a minor brake adjustim
The following instructions will be observed also when new hi
linings have been installed, the power train has been removail,
the steering brake lever linkage has been disconnected or change

(1) Drain power train (par, 104 d). Oil must be drained b f
the steering brake cover plates are removed. Drain oil into ¢
containers, sufficient to hold 152 quarts. NOTE: If lubricating
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Figure 101—Adjusting Steering Brake Shoes

is to be used again, it must be filtered through clean cloth before it
is poured back.

(2) Check index marks. Make certain that levers are correctly
indexed. The brake cross-shaft lever, right, and the actuating
lever for the right brake, should be installed with marks on ends of
shafts and hubs of levers in line. Connect the lever rod to the
actuating lever by installing the pin and securing it with cotter pin.
The brake cross-shaft lever, left, and the actuating lever for the left
hrake, are correctly positioned on shafts when the marks on hubs
of lever are two serrations ahead of marks on ends of shaft. If
indéx marks are absent or indistinct, mark shaft ends and lever
hubs (before disassembling) with prick punch marks in line, to
assure correct reassembling.

(3) Disconnect steering lever linkage. Remove cotter and clevis
pins from steering lever connecting rod upper yokes and disconnect
rods from left brake actuating lever and from brake cross-shaft
right lever, both on the left side of the differential housing,
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(4) Remove steering brake cover plates and gaskets (34l !

socket and ratchet handle). (13) Remove socket, extension, and ratchet handle from left

hrake adjusting nut.

(5) Adjust brake shoe supporting serew. Back off supporting
serew jam nut (1-inch open-end wrench) and adjust supporll
screw (7g-inch open-end wrench) to give .005-inch clearance bet
brake drum and brake lining directly over supporting sere
Tighten supporting screw jam nut, and recheck. NOTE: Use fo I
gage to get correct measurement.

(14) Adjust steering levers.
(a) Loosen lock nuts on steering lever stop screws.

(b) Adjust steering lever stop screws to position both steering
Jovers even with each other and with their rear edges two inches
nhead (toward front of tank) of the center of the clevis pin hole in
(e brake eross-shaft left lever (the lever between the two steering

(6) Apply an approximate 50-pound force to the brake cro e .
levers), when that lever is in the down position.

:}}:aft lehft lever (left side of differential housing), to fully compiy
e right brake shoe assembly against th inti i
this force while adjusting rig}ft bgrr'ake.t e brake drum S fe), Fieten ot stopsorew oEkmuts.
(15) Adjust steering lever connecting rods. Apply an approxi-
mate 50-pound force first to the brake cross-shaft left lever, and
{hen to the left brake actuating lever, both on the left side of the
~housing. While this force is applied, perform the following oper-
ilion, first on the right steering lever connecting rod and then on

the left rod.

(7) Turn right brake adjusting nut (114-inch socket, extensly
and ratchet handle) as required, to position the brake cross-shi
left lever, so that the center of the clevis hole in the end of the le
measures exactly two inches above the top horizontal machi
surface of the left side rail of the differential housing (see fig, 00
NOTE: Taking up on the adjusting nut raises the lever; backli

off the nut lowers the lever. () With steering lever forward against its stop, adjust yoke on

steering lever connecting rod so that the clevis pin hole in the yoke
{4 in line with the clevis pin hole in the brake shaft lever. Further
nljust yoke approximately 14-inch, or five full turns; to increase
length of rod. Remove load from lever, line up lever clevis pin hole
nnd yoke clevis pin hole, and install clevis pins and cotter pins.
NOTE: This additional length on each steering lever connecting rod
will provide the necessary clearance between brake lining and brake
drum and give the correct four inches of steering lever free travel,
measured at the top of the steering lever handle. Each 4-inch added
(o length of the connecting rod adds 2 inches of free travel to the
sleering lever, CAUTION: Be sure clevis pins are properly locked
with cotter pins, and that lock nuts on stop screws are tight.

(8) Remove 50-pound force or load from brake cross-shaft
lever,

(9) Remove socket, extension, and ratchet handle from righ
brake adjusting nut.

(10) Apply an approximate 50-pound force to the left b
actuating lever (left side of differential housing), to compress f
left brake shoe assembly against the brake drum. Maintain
force while adjusting left brake.

(11) Turn left brake adjusting nut (114-inch socket, extengi
and ratchet handle) as required, to position the left brake actuatiiy
lever so that the center of the clevis hole in the end of the loye
measures exactly 3% inches below the top horizontal machined g
face of the left side rail of the differential housing (see fig. 99).

(16) Test steering levers for equal travel. A notch or two on
vither or both of the steering brake adjusting nuts, in either direc-
lion, is permissible to effect equalization.

(17) NOTE: A nominally correct adjustment will have been
nhtained when the brake shoes just engage the brake drums when
(e steering levers are pulled back to a nearly vertical position.
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(12) Remove force or heavy pressure from left brake actuatl
lever. -
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(18) Install both steering brake drum cover plates and gaskel
(Make sure gaskets are in good condition.)

(f) (Right brake only.) Before removing the trunnion bolts
remove cotter and clevis pin from the lower yoke of the brake shaft
lever rod, on right side of differential housing, which connects the

(19) Feilipovess tiam with latiricating il Selauniig Lo hrake cross-shaft right lever to the right brake actuating lever.

in Lubrication Guide (par. 26, Note 6 a).

(g) Insert screwdriver in groove around end of pin. Pry pin

d. Removal of brake shoes.
(1) Drain power train unit (par. 104 d).
(2) Remove driver's and assistant driver’s seat.

(3) Disconnect steering lever connecting rod clevises at the I
side of the differential housing.

(4) Take off steering brake cover plates and gaskets (3/<In
socket, extension, and ratchet handle), and wipe out the housing,

(5) Loosen lock nut and turn down supporting screw (1-inch

provide clearance when removing shoes.
(6) Disconnect brake shoes (fig. 102).

(a) Remove brake adjusting nut (1V4-inch socket and rat;
handle). '

(b) Remove spring clip from brake adjusting rod.

(¢) Push end of brake adjusting rod through brake shaft pin e
remove washer and spring. (CAUTION: Take care not to i
washer inside housing.) The end of brake shoe assembly towil
front of tank is now free, and the assembly will slide part way |
the top of the brake drum to rest against the differential housli

(d) Remove cotter pin from center lobe of brake shaft cam __
shoe link.

(e) Remove the three bolts holding the brake shaft trunnlon;
the differential housing. To provide clearance to push the pin g
necting the brake shaft cam and shoe link toward the center of {}
differential housing, pull trunnion out at least one inch, moving Ik
brake shoe and brake shaft linkage far enough toward the oul
of the housing to give the required clearance.
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Figure 102—Disconnecting Brake Shoe from Link
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toward center of differential housing until brake link is free st
can be removed from brake cam. Brake shoe assembly is now [rus
NOTE: As pin cannot be freed entirely from brake cam becau
end of pin strikes against the differential carrier, it will be necessny
to manipulate the trunnion until pin can be moved far enough I
allow link to drop out of cam.

(7) Withdraw brake shoes (fig. 103). Pull brake shoe assemhl
around and from under brake drum toward inside of tank. Usa
pinch bar to aid in working it out. CAUTION: Use care in workly
hinged section of brake shoe assembly over supporting screw,

(8) Inspect all brake parts for wear, breakage, or drum scorit

Replace, if necessary. Wipe out housing and remove any forelg
matter,

(9) Disassemble brake shoes by removing cotter pins- and I
pins.

(10) Inspect pins and holes for wear. Inspect lining for wear an
loose rivets. Replace shoes having worn linings.

e. Installation of brake shoes.

(1) Check to see that brake shoe supporting screw is screwg
all the way down.

(2) Fasten wire to brake adjusting rod and second wire to adjunt
ing rod yoke.

(3) Pass wires under drum, up between drum and differen
housing, and over top of drum. Use pinch bar to ease assembhl
over supporting screw.

(4) Feed brake shoe assembly, beneath and up around d
pulling from the top with the wires.

(5) When brake shoe assembly comes around the top of the
brake drum, fasten wire attached to adjusting rod yoke to bra
cross-shaft support bracket to hold section in place.

(6) Comhwct brake shoe assembly.

(a) Move trunnion toward outside of differential housing,
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(b) Lift link end of brake shoe assembly into place in brake shaft

cam.

Figure 103—Removing Brake Shoes from Below Drum
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(c) Slide pin connecting link and cam into place. Manipulate
trunnion as necessary. NOTE: Be sure slotted end of pin is towd
center of differential.

(d) Aline cotter pin holes, and insert pin. NOTE: Pin has a slol
in the outer end, in which a screwdriver may be inserted to rotals
pin. To reach this slot with a screwdriver, it is necessary to removi
the brake actuating lever from the brake cam shaft. Remove ey
screw (9/16-inch wrench) and drive lever off shaft. Remove brake
shaft trunnion by removing three cap screws (1-inch wrench) 4
lock washers attaching the trunnion to the carrier. After installing
and splitting the cotter pin, install the trunnion and the three eap
screws and lock washers (1-inch wrench). Install brake actuatin
lever and secure with the cap serew (9/16-inch wrench).

(e) Remove wire from brake adjusting rod and install spring.
Install the washer. Hold washer against spring with left hand
by means of the second wire, pull the adjusting rod yoke toward the
steering brake opening with the right hand.

(f) Position adjusting rod in brake shaft cam pin, flat side of pin
facing adjusting rod spring, washer against flat of pin. Pull adjusts
ing rod through cam pin by means of the wire and hold spring con
pressed for installation of clip and adjusting nut.

(g) Instill clip. NOTE: Install clip with flat side of clip agains i
round side of brake shaft cam pin, clips outward and in vertical
position.

(h) Install adjusting nut, bevel side in.
(i) Remove wire.
(7) Position brake shaft trunnion and tighten bolts.

(8) (Right side only.) Connect brake cross-shaft right lever rod
to right brake shaft actuating lever. Line up index marks on hul
and shaft end.

(9) Adjust brake supporting screw until .005-inch clearance i
obtained with a feeler gage between brake drum and brake lining,
directly above the supporting screw. Tighten supporting screw jam
nut, and recheck.
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(10) Check brake shaft ends and brake actuating lever hubs for

rorreet relation of punch marks. Adjust, if necessary.

(11) Adjust brake shoes, steering levers, and steering lever con-
necting rods (par. 102 b).

(12) Install steering brake cover plates and gaskets. Be sure
only good gaskets are used.

(13) Install driver’s and assistant driver’s seat.

(14) Refill power train unit with lubricating oil, following in-
structions in Lubrication Guide (par. 26).

103. PARKING BRAKE (fig. 104).

a. Linkage. The parking brake lever transmits motion to the
conical brake shoe through a single toggle link, pivoted to the shoe
and to the brake lever shaft. When the lever is pushed all the way
forward, past the dead-center position of the toggle linkage, the
lever remains locked in position, with the brake lining under com-
pression against the brake drum. As the brake lining wears away,
the linkage must be adjusted (lengthened) to res‘gore full brake
pressure when the brake lever is in the locked position.

b. Adjustment (see fig. 104).

(1) Remove parking brake lever with brake shaft lever attached,
by withdrawing cotter pin from the shaft and sliding shaft out of
l.}.1e adjusting nut of the toggle link, removing the washer and
spacer.

(2) Screw the adjusting nut outward (counterclockwise), to
lengthen the link and decrease the clearance between the .brake
lining and the drum. NOTE: The adjusting nut must l_oe given a
complete turn, or several complete turns, in order to bring the oil

hole on top.

(3) Reinstall brake shaft, spacer, washer, and cotter pin, and
test adjustment. Readjust as necessary to effect comglgte contact
hetween shoe and drum when lever is in the locked position.

(4) When the proper adjustment has been attained, lock the
hrake by pushing the lever all the way forward, then loosen the
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Figure 104—Transmission, Rear View

clarrEping bolt at the bottom of the brake lever, move the lever tu
vertical or slightly forward position, and tighten clamping boll,
Secure nut on bolt with cotter pin.

104. LUBRICATION OF POWER TRAIN.

a. Oiling system. The entire power train unit, which comprison
the transmission, differential, and two final drives, is lubricated by
a single oiling system. An oil pump, inside the transmission cang
draws oil from a sump in the bottom of the differential housing anJ
forces it through an outlet on the left side of the transmission can,
From this outlet the oil is forced through hose lines and tubes L
the oil cooler, through which it circulates, and then is returned to the
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Figure 105—Shift Lever, Link, and Yoke, Removed

oil gallery of the transmission. From the transmission, the oil
passes (through openings in the front wall of the transmission case)
Lo the differential housing and two final drive housings, from which
it is again drawn out by the pump to begin another cyele. An oil
line from the tee connection in the return line from the cooler loads
to the differential carrier, where it delivers a constant stream of
cooled oil to the ring gear and pinion.

b. Filling. The power train is filled with lubricating oil at the
liller (see fig. 99) on the right side of the transmission case.

¢. Checking oil level,

(1) A bayonet-type measuring gage, or dip stick, for measuring
the oil level, is attached to the filler cap. To measure the oil level,
remove the cap, wipe off the gage, then insert it into the transmis-
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sion case as far as it will go, with the cap merely resting on top ¢
the filler opening. Do not screw the cap in.

(2) To determine accurately the level of oil in the power trall
place the vehicle on level ground. The tank must have been operi o1
enough to warm up the oil, and must have stood still for at least fiy
minutes to allow the oil to settle. The full oil level should be mg '-._
tained by frequent checking and adding oil as required.

d. Draining. To drain the power train requires the removil o
three drain plugs—two underneath (one at each side) the differos
tial housing, and one on the bottom of the transmission housin
(accessible only through a cover plate on the underneath side of th
hull floor).

e. Filling drained unit. If the power train has been drained,
filling requires special procedure, After putting in oil to raise lovs
to the full mark on the dip stick, operate the tank until the oil
warmed up, then stop the tank and allow five minutes for the
to drain back to the transmission. Again check oil level and add ¢
up to the full mark on dip stick. If, after the correct total measure
quantity of oil has been put into a drained power train, the level dow

not come up to the full mark, it is because the oil has not vet fully
drained back from the system after the warming-up run.

f. Vil cooler. Because the oil in the power train absorbs not only
the heat generated by the gears, but also that generated by (h
brakes in steering and stopping the vehicle, an oil cooler is provided
It is mounted on the top center of the engine bulkhead, inside th
crew compartment. The oil pump forces the oil through the pass
ages here in the cooler, and air is drawn through the cooler core I !
the engine fans. CAUTION: Do not permit anything to block {}
flow of air to the oil cooler. It must be kept clear at all times.

105. REMOVAL OF POWER TRAIN UNIT (figs. 106-108).

a. Equipment. Besides the necessary tools, this operation requires
three 10-ton jacks and a second vehicle or wrecker for towing. Thu
tank being repaired must be on a firm and level surface. ]

b. Procedure.
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(1) Drain transmission and differential (par. 104 d).

(2) Break the tracks. Break each track (par. 113 e¢ (4)) jus.t
helow the sprocket. Carry upper section to rear of tank and‘ lay it
flat on ground, to permit tank to be backed up without running off
tracks.

(3) Detach towing cable.

(1) Remove siren. Unbolt siren from fender, and wire or tie to
lieadlight guard.

(5) Remove front fenders.

(a) Remove the three bolts (9/16-inch socket wrench) holding
fender to the hull, using a short-handled screwdriver beneath the
fender to hold the bolts from turning.

(b) Remove the three bolts (114-inch socket with 20-inch exten-
sion and heavy-duty ratchet handle) and lock washers that hold
{he side plate of the fender to the final drive housing. (Using a bar,
furn sprocket, to gain access to the holts.)

(¢) Remove two bolts (¥-inch socket wrench and 20-inch ex-
{engion) underneath fender where it attaches to front slope and lift
oll fender.

¢. Break interior connections.

(1) Disconnect universal joint (figs. 97 and 98). Remove the
front section of the propeller shaft housing (par. 98 a (3), (1)) and
disconneet universal joint by removing the eight bolts (two 9/16-

inch wrenches) and lock nuts from the companion flanges.

(2) Disconnect steering rods. Remove the cotter pins and clevis
pins at the top ends of both steering lever connecting rods to dis-
connect them from brake shaft levers.

(3) Remove two bolts (34-inch open-end wrench) from right
side of left brake drum cover plate on differential housing and
remove clips holding hand throttle and clutch lockout cables. Free
cubles and then replace bolts, screwing in by hand only enough to
lhold bolts in place. Leave clips attached to cables.
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(4) Disconnect transmission oil temperature gage capillary tul
from fitting at oil outlet on left side of transmission (34-inch opm
end wrench). Pass gage line under steering lever cross shafl
clear, and tie up out of the way, being careful not to kink the cal
or injure the end fitting. Tape end of gage line and the openi
fitting on transmission housing.

(5) Disconnect both stoplight switches by removing the ni
(3-inch open-end wrench) on the adjustable switch rods whi
connect the stoplight switches to the brake shaft arms. Repl
nuts on rods for safekeeping. '

(6) Remove siren switch bracket from side of power train.

(7) Remove both stoplight switch brackets by removing I
bolts (%4-inch open-end wrench) from left side of left brake d
cover plate on differential housing. Replace bolts, secrewing in o
enough to hold in place.

(8) Wire siren switch bracket, siren switch, and stopl
switches up out of the way. ]

(9) Disconnect transmission oil cooler lines (134-inch open J
wrench) at fittings on transmission housing. Cover fittings and |
line couplings with cloth or tape.

(10) Remove machine gun trunnion pin (see fig. 11) and |

: : RA PD 36406
gun out of mount. Remove coil spring.

Figure 106—Power Train Unit on Jacks, Ready to Be Detached from Hull

(11) Disconnect speedometer cable from fittir.g at top right 1
of transmission housing by loosening knurled nut. Pass cable unl
steering lever cross haft to clear and then tie up out of the
Tape end of cable and opening in fitting.

with heavy-duty ratchet handle) which hold the lower edge of
power train housing to tank floor. Lock nuts must be held from
inside. )

d. Free power train housing. (3) With a man inside the tank holding the nuts (14-inch open-
tnd wrench), remove all the bolts (39) from the sides and the top
where the power train is joined to the tank hull. The upper corner
holts on each side holding the power train to the hull are the only

holts with lock washers.

(1) Use a power train carrier (figs. 107 and 108), or three Iy
draulic jacks, under the power train—one jack under the ro
center of the differential housing, and one under each final dri
housing (see fig. 106). Pull up the jacks until they are solidly load
making certain that each is squarely in contact with a flat surfy

: (4) If necessary, loosen side plate shims from inside tank by
of the housing.

hitting smartly with a hammer and 14-inch punch or drift.
(2) Remove the 20 bolts and lock nuts (114-inch socket wrel
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¢. Block up power train. For the security of the power train, and

291



TM 9-731B
1105
MEDIUM TANK, M4A2

Figure 107—Power Train Carrier

to permit the release of the three jacks, install heavy hlu
under the final drive housing and the differential, leaving
clearance to permit lowering the power train enough for it (4
the hull. The blocking under the final drives should be not i
than twelve-by-twelves, about four feet long.

f. Separate power train from the tank. Slowly raise each |
in rotation, until the housing breaks free from the hull. As & i
measure, anchor the housing with chains from the towing clud
to some solid anchorage ahead of the tank. Attach a towing
to each rear towing shackle and then, with wrecker or other v
pull tank slowly and with extreme caution, on a straight line,
on its own tracks, away from power train. CAUTION: Stulk
man inside the tank to see that the transmission and the [
and parking brake levers clear. Additional clearance for the
may be gained by lowering the jack under the differential,
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RA PD 36408

Figure 108—Power Train Carrier in Place

. Remove jacks. As soon as the tank is clear of the power train,
lower the jacks evenly to let power train unit rest on blocking, and
femove jacks.

106. INSTALLING POWER TRAIN UNIT.

a. Equipment. Besides the necessary tools, a second vehicle or
wrecker, and three ten-ton jacks, are required.

h. Procedure.

(1) Line up tank and power train.

(1) The power train unit must be centered on blocking so placed
ms to allow room for the installation of jacks. It must also be
necurately lined up with the tank.

(b) Apply soft-drying mineral putty to all attaching edges of
power train.
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pins must be secured with cotter pins. Adjust position of steering

(¢) Install jacks under the differential and power train housl
lovers (par. 102 ¢ (14), (15)).

(par. 105 d) and raise the unit high enough for the bottom flange

clear the top of the hull floor. (6) Connect oil cooler lines. Install and tighten the flexible inlet

und outlet oil cooler lines to the fittings on the transmission housing
(144-inch open-end wrench). The long (outlet) line is connected to
the forward fitting, the short (inlet) line to the rear fitting.

(d) With blocking still in place, slowly and carefully push |
tank up to the power train housing with a wrecker or other vehi_
(Station a man inside tank to see that control levers and trans:

ion clear. :
sion clear.) (7) Attach clips holding hand throttle and cluch lockout cables

1o right side of left brake drum cover plate (34-inch open-end or
wcket wrench) where cover plate bolts were left in place.

(2) Install housing.

(a) Install and line up the side shims, holding them in place

a soft-drying mineral putty. (%) Connect oil temperature gage capillary tube to fitting on

(b) Line up the bolt holes in the power train with those in lrinsmission lubricating oil outlet.

tank hull side plates. (This operation may require moving the
slightly forward or backward, or raising or lowering one or I
of the jacks.) Use drift to keep holes lined up. Place four equ
spaced bolts in each side and four equally spaced across the top
housing to hold power train in line.

(9) Attach stoplight switches and brackets to left side of brake
ilrum cover plate where two bolts were left in place.

(10) Attach the adjustable stoplight switch rods to the brake
shinft arms. Test switches, by moving steering brake levers, and

(just r i .
(¢) Lower jacks gradually, in rotation, until the top of i 73t voss i necessary

housing seats on the tank hull front slope. (11) Attach siren switch bracket.

(3) Attach housing to tank, (12) Connect speedometer cable at top right side of transmission.

(a) Install and tighten the top-slope bolts and lock nuts, and &
bolts and lock nuts (114-inch socket wrench and heavy-duty rate
handle).

(13) Install cal. .30 machine gun. Slide barrel of gun through
swivel mount, and install trunnion pin. Install gun mount spring
uhil spring seat.

(b) In's’Fall the bottom bolts and lock nuts. Have man inside I (14) Install front fenders.
nuts (114-inch open-end wrench).

) (15) Install siren.
(¢) Remove blocking.

(@) ¢ . —— (16) Fill power train unit with oil (see par. 104 e).
' onnect propeller shaft.

) (17) Connect tracks (see fig. 121).
(a) Line up the holes in the propeller shaft and transmin

companion flanges. Install connecting bolts and lock nuts (two {1/

107. FINAL DRIVE UNITS.
inch wrenches).

The final drives transmit power from the differential to the driv-
iy sprocket hubs, Each final drive unit has a pair of herringbone
iviluetion gears, through which power from the compensating drive
dinlt of the differential is transmitted to the final drive shaft, which
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(b) Replace propeller shaft housing front cover section,

(5) Connect steering levers, Install the clevis pins connecting
brake shaft arms to the steering lever linkage. CAUTION; (!l
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is flanged at its outer end and attached to the sprocket hul
studs and nuts. The larger of the two herringbone gears is nfl
on the final drive shaft, which is supported on two heavy-duly |
bearings in the final drive cover. The smaller gear, or pinki
supported at its outer end on a roller bearing in the final
cover, and at its inner end on a roller bearing in the difl'uie
housing. The final drive cover is attached to the differential |
by bolts. The two driving sprockets for each track are hol
hollow hub which fits over the outer end of the final drive

{09. REPLACEMENT OF FINAL DRIVES (fig. 109).

a1. Removal.

(1) Drain the oil from transmission, differential, and final drives.
(2) Remove the sprockets and hub assembly (par. 111 b).

(3) Arrange a hoist to support the final drive w_hile it is being
jemoved, exerting just enough lift to take the weight off the at-
{nching bolts and the dowel pins.

(1) Remove 22 bolts (1l4-inch wrench) that attach the final

108. LUBRICATION OF FINAL DRIVES. drive unit to the tank.

The gears and bearings of the final drives are lubricated ,-
oil within the differential housing.

(5) Pry the final drive unit away from the differential hous_ing
with a pinch bar. The unit must be carefully manipulated to with-
draw it in a straight line away from the tank, in order that the
lierringbone pinion gear may slide straight off the splined end of
{he compensating drive shaft of the differential.

(6) Remove dowel pin, used to aline the final drive unit.

f"‘ :
75"“"“ DOWEL PINS Iy. Installation of final drives.

(1) Reverse the preceding steps, using new gasket.

(2) Refill the power train unit with oil (see par. 104 e).

COMPENSATING
DRIVESHAFT

HERRINGBONE GEAR

PINION

Figure 109—Final Drive Unit Removed from Power Train U
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Suspensions and tracks. . . ... ... ...
Drive sprockets. . .............

110. SUSPENSIONS AND TRACKS (figs. 110-125).

a. Description and operation. Six suspensions, or bogies, each lu
two volute springs and two rubber-tired bogie wheels, support the (s
The tracks are driven by sprockets on the front of the tank.
idlers, mounted on eccentric shafts at the rear, provide for the
justment of track tension. The upper reach of the track, between
idler and the sprocket, is supported and guided by three steel rull
mounted on brackets attached to the bogie brackets. The first-1y;
bogie (fig. 114) has its track support roller directly over the bruk
The second type (fig. 115) has itsroller offset to the rear of the hrit
and is fitted with a track skid on top of the bracket.

b. Inspection. Tracks should be inspected at every opportunity,
order to detect in the early stages any fault that, if not corrected, wi
lead to serious impairment of the efficiency of the tank. The beul |
ventive maintenance is to keep the entire track and suspension Hynl
as clean as possible, free from stones, sticks, and other debris. Al ¢ [
inspection, the following routine should be carried out:

(1) Inspect track tenmsion (figs. 110 and 111). If the track ul
noticeable sag, the track should be tightened (par. 113 b).

RA PD 36410
Figure 110—Track with Insufficient Tension

() Inspect sprockets. Check for sprung or worn teeth. Check cap
wrews and hub nuts for tightness.

(4) Inspect bogie wheels (fig. 113). Check conditior? of tires on all
wheels, Look for evidence of outer spacer turning (.tighten gudgeon
iul). Cheek for presence of gudgeon nutsand cotter pins. Check grease

(2) Inspect track condition. Check end connectors for wear ani | : T |
ittings and relief valves (replace if damaged or missing).

bent or broken guide lugs. Inspect for presence and tightness of wil
and wedge nuts. Check for bottomed wedges; if clearance hel
wedge and connector is less than lg-inch, install new wedge. If grou
are being used, inspect their condition and tightness. Inspect for (i
track blocks (fig. 112) and replace them. (To be detected, a dead (i
block must be in the top reach of the track, unsupported by a rulls
therefore, the tank must be moved several times to make a comylu
inspection). During this check, the inside wedges and connectory u
can be inspected.

(5) Inspect bogie-assemblies. Inspect for worn wheel arm and lever
woar plates (replace). Inspect bogie bracket for presence of bolt.s, nuts,
i lock wire. NOTE: Volute springs are not considered unserviceable,
und should not be replaced, unless they are broken or have taken a
jermanent set. When three or more inner coils of both spr_ings, in_ any
ine suspension, rest upon the lower spring seat, and this condition
i« found to exist at more than one stop, it is reasonable to assume
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DEAD TRACK BLOCK

RA PD 12481

Figure 112—Dead Track Block Dropped Out of Line

. Replace sprocket and hub assembly.

(1) Slacken and disconnect the track below the sprocket, and move
I upper section of track back off the sprocket.

Figure 111—Track with Proper Tension

that one or both of these springs have taken a permanent sl
should be replaced.

(6) Inspect support rollers (figs. 114 and 115). Look for evid
of roller not turning. Free all rollers by cleaning out mud, rocks
Check grease fittings. (It is essential that all rollers turn freely, &
inoperative rollers will develop flats.) i ]

(7) Inspect idlers. Check for presence of idler cap and grease i

», Remove the eight hub retaining nuts.
1) Remove the hub assembly.
1) To install, proceed in reverse order.

) Connect the track (fig. 122) and adjust tension (see par. 113 b).

112, BOGIES.

i, Description and operation. The six suspensions, or bogies, are the
Wil supporting units. Road shocks are transmitted by the wheel arms
sl spring levers to the volute springs, two in each bogie. Wear between
Wiw wheel arms and the spring levers is taken by upper and lower
Jhbing plates (fig. 113), which can be replaced when worn. On top
Wl onch bogie bracket (first type) is mounted a steel roller (fig. 114) to
wipport and guide the track as it runs between the idler and the

301

111. DRIVE SPROCKETS (fig. 123).

a. Description. The sprocket and hub assembly is formed ol
sprockets bolted to a hub, which is attached by studs and nuts
drive flange of the final driveshaft. Sprocket and hub assemblion, |
changeable as units, should be transposed between the right 1 1'
final driveshafts when the sprocket teeth have become approdk
worn by contact with the track end connectors after long use n
direction.
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ARM

.

GREASE RELIEF VALVE SPACER ARM

UBRICATIO

RA P E

Figure 113—Detail of Bogie Wheel

sprocket. The second-type bogie (fig. 115) has its roller mountul
a separate bracket to the rear of the bogie bracket, and is fittul
a track skid.

b. Lubrication. Lubrication of the wheels (see fig. 113) unil
track-supporting rollers (see fig. 114) is through pressure fittings, |
valves are provided to prevent injury to the grease retainers.

c. Bogie wheel (fig. 116).

(1) Bogie wheels will be removed when the rubber has worn i
even with the height of the rim flanges. Bogie wheel tires which s
rubber along one or both sides scooped out, due to cutting actin
the track end connectors or track guides, need not be changed il

302

ROLLER SEAT
VOLUTE SPRING

9-731B
1112

PD 36414

RA

Figure 114—M4A2 Suspension (First Type, with Overhead Roller)
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RA PD
Figure 115—M4A2 Suspension (Second Type, with Offset Roller]

there is not a continuous band of rubber all the way around the con
portion of the wheel.

(2) Bogie wheels are removed for replacement of grease seuln
spacers, and for any other necessary repairs.

(a) Place a heavy-duty hydraulic jack on the track directly und
the center of the suspension assembly, and jack up the bottom spple
seat until all load is removed from the wheel arm.
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Figure 116—Pulling Wheel Gudgeon to Remove Bogie Wheel




T™ 9-731B

T™ 9-731B
112 112
MEDIUM TANK, M4A2 SUSPENSION AND TRACKS
(b) Remove the cotter pin from the nut on the inner end of the whee! ARM SUBSESH PiiEs
gudgeon and remove the gudgeon nut (2%% inch gudgeon wrench). LA

iy
(¢) Screw the slide hammer gudgeon puller into the threaded halk '
in the outer end of the gudgeon and pull the gudgeon, then remo o
the wheel from between the arms.

d. Replacing bogie wheel grease seals and bearings.
(1) Pull out the two outer spacers.

(2) Turn the wheel on its side on two blocks and, with a brass driff
through the upper side of the wheel, drive the bearing and grease se |
down and out between the blocks. (It is necessary to move the in _
spacer upward, away from the bearing, in order to seat the drift on
the outer race of the bearing. Keep moving the drift around the entis
circumference of the bearing outer race, in order to drive it out evenly
and avoid damage to the bearing). The spacer will drop out when (}
bearing is removed.

HYDRAULIC
JACK

(5) Install the bearing by starting it by hand and tapping it lightly
into place, using a brass drift and working around the outer race. |i
sure the bearing is seated squarely against the shoulder in the whaoll |
to allow room for the grease seals.

RA PD 36417
Figure 117—Pulling Arm Gudgeon, for Removal of Volute Springs

from the inner side of the wheel, and tap gudgeon into spacer. Then
drive gudgeon through far enough to allow the key slot in the gl:ldgeon
o be lined up with the slot in the arm. Install the key, and drive the
pudgeon in the rest of the way. Install and tighten the gud.geon nut
on the inner end of the gudgeon and secure with a cotter pin.

(6) Slide two new grease seals into place on an outer spacer, beinj
sure that the seals are installed with their lips toward the flange uf
the spacer. Start the lower seal into the whee] and tap seals and spaca
(rawhide mallet) into place.

1(7) Turncil:he wheel over, insert the center spacer, and install bearing, £, Remsval of volite springs (Ags 117:119),
oil seals, and outer spacer. :

(1) Position the jack on the track (fig. 117) so that thfe head oi.' the
jack is in the center of the spring seat plate. (I_n placing the _Jack,
arrange blocking, if necessary, in order that the jack plunger \'?Fl]l b_e
nearly at the upper limit of its travel when the thrust of the springs is

laken up, to permit a greater lowering travel later).

(2) Raise the jack until the thrust of the springs has been taken up.
307

e. Installing bogie wheel.

(1) With the wheel in place between the two arms, raise the armu
and aline their holes with the hole in the wheel. Start the wheel gudgeon
through the outer arm and into the outer spacer, grease seals, and ouler
bearing of the wheel. Line up the center spacer by means of bar insertol
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melo

WHEEL ARMS =~ OUTER SPACER

RA PD 1441
Figure 118—Wheels and Arms Ready for Removal

(3) Loosen and remove the nuts (1Y;-inch and 1%-inch open-om
wrenches) on the locking bolts that secure the gudgeon in the hogly

bracket, then drive out the bolts with a large drift and a hammer,

(4) Screw a gudgeon puller into the outer end of a gudgeon pin

plates will drop (fig. 118).

(5) Lower the jack, with the spring seat plate and springs. If
jack has not sufficient travel to decompress the springs, push two b

through the gudgeon pin holes and lower the spring seat plate until |

rests on the bars. Then remove the blocking, or readjust the jack, ane

raise the plate off the bars. Remove bars, and continue to lower the

Jjack.

(6) If the spring seat plate and springs (fig. 119) do not drop out o

removal of the jack, free them with a hammer or block of wood.
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VOLUTE

SPRING

BOTTOM SPRING SEAT

RA PD 36419
Figure 119—Volute Springs, Levers, and Bottom Seat, Removed

¢. Installation of volute spring.

(1) Place the springs and spring seat plate in position a‘nd raise with
a heavy-duty jack until the springs are compressed sufficiently.

(2) Aline the bogie arms and spacer plates and, using the gudgt;lor‘l-
puller slide hammer, install the gudgeon pins, makl}'lg sure that ii{.elr
locking grooves are underneath, to permit installation of the loc ing
bolts. |

(3) Drive in the gudgeon locking bolts, and install the nuts (1l{5-inch
and 1Y%-inch open-end wrenches).

(4) Lower and remove the jack.
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113. TRACKS.

a. Description.

pins by bolt-type wedges, the faces of the wedges fitting against millod

flats on the pins. When the wedges are pulled up between the two plis

by the bolt, an integral part of the wedge, they cause an angle betweun

around the rear bogie, the idler, and the sprocket. Flared perpendiculuf

projections on the connectors serve as guides to keep the track in aline
ment and to hold it on the bogie wheels, idlers, track support rollers,
and drive sprockets. The sprocket teeth engage the track betweon
adjacent connectors. NOTE: Since the condition and adjustment of
the track definitely affect the performance of the tank, it is essentiul
that it be maintained in the best possible condition and at the correct
tension.

(2) Rubber block type. Two designs of rubber track shoes, or track
blocks, are in use, the first type having the same thickness of rubber o
both sides, the second type having a greater thickness of rubber on the
tread (ground contact side) than on the inside or bogie wheel contact
side. Shoes of either type must be replaced when further wearing away
of the tread would expose the tubular sections of the inner steel framu
of the block to the risk of being dented or damaged. Shoes that are
damaged must be replaced immediately., Undamaged shoes of the first
type may be reversed (par 113 d.). The second type is not reversible,

(3) All-steel type. Steel shoes, or track blocks, are formed with one
long lug at the toe of the block (the forward edge when the block is on
the ground) and two short lugs at the heel (rear edge). Steel tracks are
normally installed, when new, with the long lugs forward when the
shoes are on the ground; but the entire track may be turned end-for-
end when it is necessary (see par. 113 g). Replace a steel shoe when the
lugs are so worn that the distance from the surface of the lug to the

310

T™ 9-731B
113
SUSPENSION AND TRACKS

SERRATIONS ON CLAMPING SPLIT
IDLER SPINDLE BOLT HOUSING

ADJUSTING  COLLAR  ¢p
NUT PLATE

oty

SPREADING BOLT L. H.

IDLER ADJUSTING WRENCH
RA PD 36420

Figure 120—Tightening Track with Idler Adjustment

‘edge of the end connector flange is less than (?) inch. (To measure, lay

a straightedge lengthwise on the tread surfaces of the two short lugs,
and measure from the straightedge to the edge of the connector flange.)

b. Adjusting track tension (fig. 120). Tracks should be _checked daily
for correct tension. If a pronounced sag is present, te_nswn should be
restored to eliminate the possibility of the trafzk’s bemg damaged oi‘
thrown off. (Figure 110 shows a track with too‘lltt!e ter}mon; figure 11
shown a track with correet tension). Track tension is z?d Justed_ by means
of the eccentric idler shaft. The spindle of the eccgntrlc shaft is clamped
between the halves of a massive split housing; which are dlrawn toge1_;her
by means of two clamping bolts. Between the clamping bolts is :
spreader bolt. When the clamping bolts have been backed part way out,
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turning the spreader bolt in the same direction forces apart the haly
of the split housing, freeing the spindle. The split housing is ¢h

for supporting the idler shaft in alinement, not to lock it against turnl
A collar plate that fits over the serrated end of the spindle and
against flats on the body of the housing locks the idler shaft ag
turning. To adjust track tension, proceed as follows:

(1) Back out part way (do not remove) the two end (clamp
bolts (1}g-inch socket wrench) on the rear of the split housing
fig. 120).

(2) Turn down the spreader bolt to open up the housing. B
this bolt has a left-hand thread, it is turned counterclockwise to 1
it in. NOTE: Remember that in loosening or tightening the spiii
the spreader bolt is turned in the same direction as the clamping

housing and raise the spring clip. Tap the collar plate all the w ¢
the serrations on the spindle to the position shown in figure
leaving the large cotter pin in place in the spindle. NOTE: It may
necessary to take the load off the collar by using the idler adj
wrench on the hex end of the spindle, as in tightening the track.

(4) Tighten or loosen the track by using the idler adjusting wi
on the hex at the end of the spindle.

(a) To tighten, raise the handle of the wrench (using a pipe
leverage, or a jack under the end of the handle) until the track
a sag of not more than 34-inch midway between the idler and tha i
support roller. Sag can be measured from a straightedge laid on
track over the idler and the roller. CAUTION: Tracks that are
tight will seriously impair the performance of the tank.

(b) To loosen the track, push the handle of the wrench down,

(5) When correct tension has been attained, drive the collar
back on the serrations of the spindle and lock it in place with
spring clip. It may be necessary to turn the spindle slightly to pum
the collar to position itself.

(6) Back out the center spreader bolt by turning it clockwise un
it does not project into the split of the housing.

(7) Pull both outside clamping bolts up tight, and tighten down i
spreader bolt until it binds sufficiently to prevent it from working lus

312

™ 9-731B

113
SUSPENSION AND TRACKS

c. Replacing dead track block (fig. 122). A dead track block is one
in which the rubber bond between the pin and the metal frame of the
block has failed, leaving the pin free to turn. Dead blocks are easily
recognizable (fig. 112), and should be replaced immediately, as they may
result in a broken track.

(1) Move tank so that the dead track block is midway between the
idler and the rear bogie wheel, then set the parking brake on the tank.

(2) Release the track tension (par. 113 b).

(3) Remove the wedge nuts (74-inch open-end wrench) on the two
inside and the two outside connectors attached to the track block to be
replaced. Tap out wedges, being careful not to injure threads.

(4) Remove dead track block.

RA PD 36421
Figure 121—Joining Ends of Track, Using Track Assembling Fixture

313



T™M 9-731B

1113
MEDIUM TANK, M4A2

(a) With bar and hammer, drive the two inside and two outside {
connectors halfway off the pins of the track block to be removed,

(b) Between the track connectors and the blocks, insert the cur
fingers of the Simplex jack track connecting fixture over the exp
pins in the two track blocks immediately adjacent to the dead |
block. (See fig. 122). The upper surfaces of the track connecting fixt
plates must fit snugly against the tread surfaces of the track bloe

(c) Insert handle in jack ratchet fitting, pull up track until the |
and fixtures are securely solid, then knock off the four loosened wul
nectors. (Fig. 122 shows dead steel track block with outside track
nectors removed, and inside connectors still in place and holding bloe
CAUTION: In pulling up track to knock off connectors, care musl
exercised not to draw it up too tight, or track connectors will bind
pins and cannot be removed. The preferred method is to have one
operate jack while second man tests freeness of connectors by hittiy
smartly with a heavy hammer. When connectors move freely, nl
operating jack and drive off the two inside and the two outside
connectors, freeing the dead track block.

(5) Install new track block.

(a) Place new track block in position.

(b) Install track connectors and drive halfway on to pins, operatl
jack, if necessary, to position the pins.

(¢) Back off jack and remove track connecting fixture.
(d) Drive connectors home.

(e) Install wedges in connectors and draw them tight (74-in
wrench). NOTE: Before installing, inspect wedges and nuts, and
place if worn or damaged.

d. Turning the track blocks. When rubber track blocks (first Ly
are to be reversed (turned over), or several blocks in different parts u
the track must be replaced, the track should be removed from the
tank. Note that for this operation, the track should be broken nni
joined at the front of the tank (see fig. 121), between the sprocket an
the front bogie wheel, instead of at the rear, as for the replacement uf
a single block.

(1) Break the track (par. 113 ¢ (2), (3), (4) ) just below the sprockel,
314
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RA PD 36422

Figure 122—Replacing Dead Track Block

(2) Move the upper part of the track to the rear over the drive
sprocket by turning the sprocket with a bar, and pull the track back
oll rollers (see fig. 123).

(3) Break the track back of the rear bogie.

(4) Reverse the blocks of the part of the track rolled off by removing
(he connectors and turning each block over. To equalize the wear on
{he sprocket-contact surfaces of the connectors, transfer the connectors
from the side of the track on which they were previously used to the
olher side.
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[ollowing procedure, which can be used under the worst conditions, can
he modified for different situations:

(1) Break the track underneath either the idler or the sprocket, at
whichever end the track has the least twist. NOTE: If the track is
completely thrown, break at any point.

(2) Tow the tank completely off the track.

(3) Roll up track and move it to the front or to the rear of the tank,
whichever has the best ground for towing the tank back on the track.

(4) Lay the track out with one end at the nearest bogie. Before
laying it out, dig a trench ahead of the bogie long enough to hold the
first several blocks and deep enough to let the bogie roll onto the
frack without having to climb up on it.

(5) Tow the tank onto the track until the leading bogie wheel is
about sixteen inches from the end of the track.

(6) Roll the track up over the idler, the track support rollers, and
around the sprocket, using a bar to turn the sprocket.

Figure 123—Track Rolled Back Off Drive Sprocket

(5) Connect the section of track with reversed blocks to the section

underneath the bogie wheels, and tow the tank back
s ont: \
already reversed. o the

(6) Disconnect the un-reversed section of the track and reve
blocks and connectors.

(7) Cor}nect the two sections of the track, tow the tank onto the
front section, an'd roll the rear section over the idler, support roller
and sprocket, using a bar to turn the sprocket. "

(8) Connect the track (see fig. 121).

e. Replacing thrown track. Because conditions under which a track
may be thrown vary greatly, no single procedure can be set down s
the best po.ssible method for its replacement. Sometimes the track muy
be thrown in such a manner that proper manipulation of the tank, and
the use of blocks, make it possible to work the track on again.’ The

316

(7) Join ends of track (fig. 121) with track connecting fixture.

f. Installing new track.
(1) To install a new track when the old track is still on the tank:

(a) Break the old track under the sprocket and roll the track back
olf the sprocket and rollers, using a bar to turn the sprocket.

(b) Lay out the new track in front of the old one, and connect the
Lwo.

(¢) Tow the tank onto the new track until the front bogie wheel is
about sixteen inches from the end of the track.

(d) Disconnect the old track, and roll the new one up over the idler
and the track support rollers, and around the sprocket. Connect the
ends (fig. 121).

(2) To install a new track when the old track is off the tank, proceed
asin e (3), (4), (5), (6), and (7), preceding.

g. Reversing track direction. To equalize the driving wear on the
track connectors, and thus lengthen the operating life of the track, the
entire track can be turned end-for-end, shifting the driving wear to
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the other sprocket-contact surfaces of the connectors. With good gro

cond1t19ns, the shift can best be done. by breaking the tracks ul (a) To be removed. The non-reversible type rubber block tank
front, just below the sprocket, working the tracks up and oll

: track will be removed when the rubber on the ground side has worn to
fsprockets, and pulling the tank completely off both tracks. The folloy the extent that wear on the steel end links is -y
ing method can be used when, because of mud, soft ground, or ol

conditions, it is advantageous to keep the tank on part of the (

(2) Non-reversible.

(3) The rubber block tank track with steel Burgess Norton adapter
will be removed when the steel shoe has worn to the extent that it no

(1) Break the right track at the rear of the tank, just (Suu longer provides traction or when wear on the end links is imminent.

idler, and, using the left track for traction, drive the tank ahead gl

until the end of the right track comes off the sprocket. (4) Single track blocks. In replacing single blocks which have worn

; - . ! out or become damaged, replacement should be made with a block
engofmk ;:3 ré%itet;iclzhit ;i:leﬁgles’ ft;,rznt:fggef osfaziior;h e that has about the same degree of wear as the remaining blocks in
together., track.

the ends, this time driving the connectors completely on and pulll
down the wedges.

fourth track block from the end.

(5) Roll the track up over the idler, support rollers, and sprock:
and connect the track (fig. 122).

(6) Repeat the operations on the left track.

h. Care and maintenance of tracks.

(1) Reversible.

(a) To be turned. The standard reversible type rubber block tank
track will be turned when the rubber on the first side has worn to (he
extent that wear on the steel end links is imminent, or when the rubbor
has cracked over the cross tubes to such an extent that separation uf
the rubber from, and exposure of, the cross tubes is imminent, whiel.
ever condition shall first oceur.

; LUBRICATION FITTING RELIEF FITTING
(b) To be removed. The standard reversible type rubber block tank

track will be removed when the rubber on the second side has worn (u
the extent that wear in the steel end links is imminent.
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Figure 124—Details of Idler
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(5) Equalizing wear on tracks. Tank tracks operated on roads
tendency to wear faster on the right hand side of the vehicle. Left
tracks should be combined with other tracks of equal wear, or
should be switched from one side of the vehicle to the other, in
to obtain maximum wear from all tracks.

114. IDLERS (fig. 124).

a. Description. Two large steel idler wheels are mounted at th
of the tank to guide and support the tracks. They are provided wii
eccentric adjustment for the purpose of adjusting the tension
tracks.

b. Adjustment. See paragraph 113 b.

¢. Lubrication. A lubrication fitting adaptable to the grease
installed in the hub of the idler, which is also equipped with u

fitting.
d. Removing idler wheel.
(1) Break track, below idler, and roll it clear.
(2) Remove the idler cap by removing six cap screws.
(3) Take out split pin securing the wheel nut and remove the nul

(4) Pull wheel straight out off shaft.

e. Replacing idler wheel bearings and grease seals. The proe
is the same as with bogie wheels (see par. 112 d), except that the
wheel has only one grease seal (at the inner bearing), the outer onil
the hub being capped. Pack bearings with grease before reinstul
them.

f. Installing idler wheel.

(1) With bearings, spacer, and grease retainess installed in the w
place idler on its shaft, and install wheel nut in split pin.

(2) Install idler cap and six cap screws.

(3) Fill hub with grease, using pressure gun.

(4) Connect track.
320
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Figure 125—Installing a Grouser

I15. GROUSERS (fig. 125).

a. General. Grousers are for use only with rubber block tracks, to
give traction on wet mud, ice, snow, and other slippery surfaces. There
ure ten grousers (and three spares) for each track. In use, one grouser
15 installed at every eighth block of each track. Under special conditions,
4s when tank is in a mud hole, a series of grousers may be grouped
¢lose together at the front or rear of one or both of the tracks.

h. Installation.

(1) Remove bolt, washer, and end plate on grouser and place the
prouser across the track, over the opening between two track blocks.
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Slide the two pins on the inside end of the grouser into the holes |
the pins of the two blocks.

(2) Insert the pins of the outside grouser end plate in the block pi

and fasten the plate to the grouser with bolt and lock washer (13{3-ingl

socket wrench).
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ELECTRICAL EQUIPMENT AND INSTRUMENT PANEL

Paragraph
Deseription . ... ... 116
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Trouble Shooting:; i sih w6 55 Seoili v rsmbs s etel S i e 133
Deseription and use of radio sets. . .......... ... ... ...... 134

116. DESCRIPTION.

To provide for the many electrically operated accessories, the 24-
volt electrical system comprises not only the two Diesel engine
generators, but also an auxiliary generator plant (see Section
XXII), composed of a small gasoline engine and a generator, to
supply extra power at times of peak load and to aid in charging the
batteries. The wiring and installation diagrams (figs. 126-130) show
the location of the electrical units and the wiring.

117. BATTERY and BATTERY SWITCHES (figs. 131 and 132).

a. Description. Two twelve-volt storage batteries are connected
in series to maintain the voltage of the system at 24. The battery
compartment is located in the left side of the tank on the hull
floor half way between the driver’s seat and the engine bulkhead.
A direct or separate 12-volt radio circuit is supplied by one of the
hatteries and controlled by the radio switch. The battery is made
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12 VOLUI 24 VOLT MAIN
BATTERY SWITCH BATTERY SWITCH

——

BOX POWER LEAD
SYSTEM — TD —MASTER SWITCH BOX TO MOTOR

SOLENOIDS
\ SYSTEM - TH —MASTER SWITCH BOX TO FOOT SWITCH BOX
STRAP

BOX

SYSTEM - TC —COLLECTOR RING BOX TO RADIO TERMINAL

BOX
SYSTEM - TB —COLLECTOR RING BOX TO RADIO TERMINAL

1
CONDUCTOR

SYSTEM - TA —COLLECTOR RING BOX TO MASTER SWITCH
SYSTEM ~ TG—MASTER SWITCH BOX TO DOMELIGHTS AND

@
///////@
/ H! [~ 3
Z x Il | ] 5
. 2 (3 g8
’ E: ” R
Z 2
| 2 " :
|§ 8 .L g 8 \
2 % 3 g RA PD 3643
? § | 3 3 S Figure 131—Location of Batferies and Battery Switches
8 e
g‘ 5 £ Ii i EE- accessible by traversing the turret mau‘lually to the right untx]bthe
é ?, = -é / b hateh or opening in the turret floor is directly over the battery box.
z i 8 z
z il z e ” b. Maintenance
Z o A £ | < | : )
¢ Y 3 3 T ; ; S :
2 5 3 : . R e et il i
% ] = 23 = — 1 2 -‘-i checked, cleaned, and coated with petrolatum. Chef"l‘ t Sy el)I
D= | i 1= ils fluid level once a week and after every long run. Maintain the leve
= i ) 2|2 ; : s adding distilled water. Take
2> B :_,- 5|3 at 1/,-inch above the plate assemblies by adding distille
2 =l A = £ : - :
% el | = 3 a specific gravity reading every twenty-four hours, andO?‘tcf;%ng;ﬁ
///”///gq g any battery having a specific grawty of 1.225 or less at 8 : ( “
g for a fully charged battery, or bring battery up to charge wi

auxiliary generator.
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(2) Capacity and temperature data. At tem peratures below frees
ing, the load on the battery becomes greater and the relative capan
city of the battery is reduced. For this reason, when low temperi-
tures prevail, it will be necessary to maintain the specific gravily
of the battery electrolyte at 1.250 or higher and to replace or re-
charge the battery when its gravity reading is below that point,
The following data show the capacity of the batteries and the rela-
tive freezing point of the electrolyte:

CAPACITY SPECI‘}% I{:ﬁzl;xwr y FREEZING POINT
Battery charged ...... 1.285 oo =96 F (710
Battery 14 discharged.. 1.255 ... =60F (-510Q)
Battery 14 discharged. . . 1.220 ... =31F (-35Q)
Battery 3/ discharged .. 1.185 .. —8F (-22Q)

. 1.150 ... +5F (15C)
Battery discharged ... { 1.100 ... +18F ( -70)

(3) To determine the actual specific gravity of the electrolyte, it
Is necessary to check the temperature of the solution with a ther-
mometer. At 80 F (26 C) the specific gravity reading will be correct,
However, if the temperature is above or below 80 F it will be neces-
sary to make an allowance to determine the actual specific gravity,
because the liquid expands when warm and the same volume weighs
less than at normal temperature. When the temperature is below
80 F the liquid has contracted and the same volume weighs more,
The following correction table shows the figures to be used to make
these corrections. For example, when the specific gravity as shown
by the hydrometer reading is 1.290, and the temperature of the
electrolyte is 60 F, it will be necessary to subtract 8 points (.008)
from 1.290, which gives 1.282 as the actual specific gravity. If the
hydrometer reading is 1.270, at a temperature of 110 F, it will be
necessary to add 12 points (.012) to the reading, which gives 1.282
as the actual specific gravity.
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HYDROMETER CORRECTION TABLE

Correction in
Temperature

Hydrometer
of Electrolyte Resding
Centigrade Fahrenheit

49 120 Add .016
43 110 Add .012
37 100 Add .008
32 90 Add .004
26 80 Add 0.000
21 70 Subtract 004
15 60 Subtract .008
10 50 Subtract .012
4 40 Subtract 016
—1 30 Subtract 020
= 20 Subtract .024
=3[0 10 Subtract .028
-18 0 Subtract .032
-24 -10 Subtract 036
-29 -20 Subtract 040

c. Removal of battery.

(1) Open both battery switches (fig. 132).

(2) Disconnect the battery cables (check legibility of markings).
(3) Remove the bracket hold-down bolts.

(4) Remove the battery through the opening in the turret plat-
form.

d. Installation. See that the terminals are toward the propeller
shaft: that the posts and the terminals have been cleaned, and (after
the clamps have been installed) coated with petrolatum; and that
the terminals are tight.

e. Battery switches (fig. 132). Two battery switches are mounted
at the top on the left side of the battery box. The current from both
12-volt batteries goes through the 24-volt switch, and current from
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24 VOLT BATTERY SWITCH

A T
12 VOLT BATTERY SWITCH (RADIO)

RA PD 26404

Figure 132—Battery Switches

only one of the batteries goes through the 12-volt switch controlling
the radio and telephone circuits. To open either circuit, raise anl
turn the switch handles. CAUTION : The 24-volt switch, when opon,
does not cut off the radio circuit. Both switches must be opened Lo
cut off the battery completely (except for the lead to the air-heator,
switches and engine shut-down solenoids, which remain hot).

f. Replacement of battery switch, If a battery switch is damagued,
or no longer makes a good contact, it must be repaired or replaced.
Burning or pitting, due to arcing while the switch is being opened oy
closed, may cause a bad contact. To replace a switch:

(1) Remove partition separating battery and switch compart
ments.
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(2) Remove the switeh handle retaining screw and the handle.
(3) Remove the terminal nuts and detach the leads.
(4) Remove the two retaining bolts.

(5) Position a new switch and install retaining bolts, terminal
nuts, terminal leads, switch handle, and handle retaining screw, in
the order named.

118. GENERATORS (figs. 21 and 55).

There are two shunt-wound 24-volt generators (one on each of
the twin Diesel engines). (For details of their operation, and in-
structions for their replacement, see par. 54.) The generator regula-

REGULATOR FOR
AUXILIARY GENERATOR

BATTERY FILTER
SWITCHES |

=

{

REGULATOR FOR
LA ENGINE GENERATOR

REGULATOR FOR
LC ENGINE GENERATOR

RA PD 36433
Figure 133—Voltage and Current Regulators on Wall of Battery Box
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tor (par. 119) controls the current output of the generators. Thros
radio filters (one for each Diesel engine generator and one for the
auxiliary generator) are mounted in a box behind the battery hox,

119. GENERATOR REGULATORS (fig. 133).

a. Description. The voltage automatically controls generator outs
put in proportion to the amount of current being used and the condi-
tion of charge in the battery, IBach engine generator has its owi
individual voltage regulator mounted on the rear face of the batteiy
box. The auxiliary generator regulator is mounted alongside tha
generator radio filter on the bracket at the rear of the battery hox.
The auxiliary generator is equipped with either an Eclipse o1 i
Delco-Remy regulator. All three voltage regulators are made up of
three basic units, as follows:

(1) The voltage regulating unit is calibrated to limit the voltags
output, or charging rate, to a maximum of 30 volts, to guard againsk
excessive voltage, which would damage the battery and injure the
various units of the electrical system.

(2) The current limitator unit automatically controls the genur
ator ampere output. On the shunt-wound generator it replaces the
old style third brush control. The unit is calibrated to limit the gene
erator output to 50 amperes.

(3) The reverse current relay, or cut-out, is a magnetic switeh
controlled by the generator output. The relay opens when the
generator is at rest or when the output of the generator drops off
at low speeds, to prevent the battery from discharging through the
generator.

b. Inspection and adjustments. When properly installed and
operated, the generator control units should not require adjustment,
If inspection reveals loose or faulty contacts, improper operation,
or a blown-out auxiliary generator fuse, or if the voltage as In
dicated by the voltmeter is consistently above or below normal, the
control unit should be replaced. (Do not attempt to adjust the point
setting of various units of the voltage regulator, since to do wi
requires special tools, electrical equipment, and knowledge of the
circuits.) To replace the Delco-Remy type regulators, remove (hua
junction box cover, disconnect wires and conduits, remove four
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mounting bolts. The Eclipse type regulator may be replaced without
removing the base by releasing the spring catch on the cover and
pulling out the upper element. The Eclipse type also has a replace-
able fuse in the base, which should be inspected before replacing the
unit. CAUTION : Before attempting to inspect or replace voltage
regulators, make sure both battery switches are open.

120. BUS BARS.

Two bus bars, low resistance connections for common circuits, are
in the rear of the battery compartment. Current is led from the
hattery and the generator to the bus bars and on to the circuit
hreakers and switches.

121. CIRCUIT BREAKERS.

Circuit breakers (see par. 122 e (14)), mounted behind the instru-
ment panel face plate, are used (instead of fuses) to protect the
cireuits. In the event of an overload, the circuit breaker operates
automatically. The circuit can be restored by pushing in the proper
reset button on the instrument panel.

122. INSTRUMENT PANEL (fig. 7).

a. Mounting. The instrument panel assembly is supported by
shock insulating rubber brackets which attach the panel to tl_le
sponson bottom plate, to the left of the driver. To facilitate servic-
ing, the front of the panel, with all the instruments, may be
removed without removing the back plate.

b. Removal of instrument panel face plate.
(1) Turn battery switch off.

(2) Detach two lubricating oil lines at pressure switches at 1'ight
end of panel. Wrap ends of lines with rags to prevent oil leaking
out. Mark lines and connectors for identification.

(3) Detach three air heater fuel oil pump lines (Y3 Z, f'_lg. T) at
top center of panel. Mark lines and fittings for identification.

(4) Detach both the tachometer drive cables by unscrewing fer-
rule at rear of instrument panel.

(5) Detach speedometer cable.
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(6) Unscrew locking rings on four maste
T cabl
pull cables off the panel. ® comnese

(7) Remove six large round-head screws (HH -
instrument panel, (HH, fig. 7) on face

(8) Plull top of panel out and down. Rest panel on a padded
board slipped under instrument panel back plate.

¢. Install ‘instrument panel face plate. Reverse foregoing |
cedure, making certain oil line connections are tight. Do not fu

assembly. Turn battery switch on and check i :
ments and controls, operation of all ingty

d. Instrument panel bulb replacement.

(1) Indirect lighting bulbs.

(a) Turn panel light switch knob (H, fig. 7) left (counterelouh:

wise) to full on (bright) position. Check all four b i 3
; ulbs b W
through edges of instrument face. y sighting

(b) Remove bulb cover snap-in i i
_ plugs (X, fig. 7 »
driver blade to raise edge of plug. Rl v SCN*J

(¢) Push in slightly and turn bulb one quar
ter t .
lease bayonet connection. q r turn to left to 1o

? L]

(2) Low lubricating oil pressure and engi i indi
. gine air heater indica
bulb replacement. When an indicator bulb fails to light, the bulb m':'

be burned out. Check by transferrin
g a good bulb to th
the bulb that does not light. o the socket of

(a) Red signal retainer may be pri i i
: pried out by using th
screwdriver under rounded edge of retainer. &

(b) Turn bulb one quarter to left to disengage bayonet connoe:

tion. Lift out bulb and replace. Press red si i
ke ed signal retainer back intu

e. Operation and functioning of instruments and controls.

(1) The instruments and controls for th i
’ e engine (LC) on the lef{
side of the tank are grouped on the left side of the instrument panel|
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those for the engine (LA) on the right side of the tank are on the
right side of the panel. Other instruments, such as the speedometer,
clock, voltmeter, ammeter, fuel and oil level gage, which do not per-
tain to separate engines, are mounted in the center or on either side
of the panel.

(2) Starter switch button (A, fig. 7). Separate starter buttons
are provided for each engine. The starter button controls a solenoid-
operated switch and shift mechanism on the starter motor. With
cluteh disengaged or locked out, start engines one at a time by de-
pressing starter button and holding it down until engine starts, then
immediately release. NOTE: Do not hold starter button down more
than 30 seconds; if engine doesn’t start, check engine. (Auxiliary
starter buttons are mounted near the top of the filter panel in the
engine compartment for convenience when working on the engine.)

(3) Emergency stop control buttons (E, fig. 7). In case of emerg-
ency, when the throttle or governor fails to control engine speed,
the engines may be stopped by depressing the emergency stop but-
tons holding them down until the engines stop. A solenoid actuated
shut-down valve closes off the air intake at the engine blower and
starves out the engine. CAUTION : Do not use the emergency stop
to shut down the engine in normal operation. (Stop the engines by
snapping the hand throttle levers down, then up as far as they will
go, shutting off the fuel feed.)

(4) Engine air heater controls.

(a) The engine air heaters (par. 53), installed in the engine air
box, provide pre-heated air to the eylinders to overcome cold-weather
starting difficulties. Instructions for the use of the air heaters, given
on a plate attached to the instrument panel, must be followed ex-
actly. The air heaters should be used only at temperatures below

40 F (4 C).

(b) Air heater controls on the instrument panel (for each engine)
are as follows:

1 Air heater ignition switch (B, fig. 7). Turning the knob to the
on position causes a continuous spark between electrodes in the air
heaters, for igniting the fuel oil.

2 Air heater ignition switch indicator lights (C, fig. 7). The light
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glows when the switch is on, as a warning to the driver to turn ofl
the current when the engine starts.

3 Air heater hand pump (D, fig. 7). Operating the plunger SPIrIys
fuel oil into the air heaters, where it is ignited by the spark at the
electrodes. s

4 Air heater fuel shut-off valve (Z, fig. 7). Valve must be openul
before operating pumps. Always close valve tight after using aly
heaters, to prevent air being drawn into fuel system.

(5) Panel light switch (H, fig. 7). Four bulbs in sockets behiwl
snap-in plugs (X, fig. 7) provide indirect illumination for the I
struments. To turn lights on, rotate panel light switch knob as fus
as it will turn, to definite stop. Rheostat-type switch enables driver
to dim panel lights by turning knob.

(6) Tachometer (L, fig. 7). The tachometer indicates engine
crankshaft speed. It also records total engine revolutions in thow
sands. Engine speed is important during warm-up and must he
held within reasonable limits for maximum efficiency and por

formance. Total revolutions are used to determine length of service
and inspection intervals.

(7) Speedometer (M, fig. 7). The automotive type speedometer,
driven from the transmission output shaft, indicates speed in miles
per hour. The odometer records total miles tank has traveled. The
trip odometer may be reset by pushing in on the small plastic knol
directly below the speedometer (V, fig. 7) and turning it clockwise,
It is used to determine miles traveled between start and destination,

(8) Voltmeter (I, fig. 7). The voltmeter indicates the pressure
of the current flowing in the electrical circuits. The reading should
not exceed 28.5 volts. High amperage output with high voltage
indicates generator regulator out of adjustment. (Replace regulator

unit.) Low voltage with high amperage output indicates battery iy
in a discharged condition.

(9) Ammeter (J, fig. 7). The ammeter shows the quantity of cur.
rent flowing in the battery circuit. A positive reading shows current
flowing into the battery in excess of what is being consumed by the
electrical equipment. The generator voltage regulator automatically
guards against overcharging the battery. A discharge or negative
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pmmeter reading indicates current consumption in excess o_f gen-
erator output. The ammeter may be used to check th(? funcp;mtrll]g
of the various circuits by turning them on one at a time WIE e
engines stopped, and noting whether t}.1e ammeter shows discharge,
which indicates that the current is flowing.

(19) Fuel and lubricating oil gage (P, fig. 7).

(a) The fuel gage may be used to show the lfavel of fluid in efitsl}:er
the upper left or the upper right Diesel fue_l 011. tank_, and}:nbel ir
{he left-hand or the right-hand engine lubricating oil 't.‘:m ,Af se;
ting the control switch (0, fig. 7) at 'the proper pomtmp. way
check both fuel and both lubricating oil tanks when starting a r:n
Then set control switch at proper position for the fuel 1;a.nk1 thatt 1}?
heing used. When change is made to other tank, move contr053w1ngn
to corresponding setting. Each lower fuel tank ac:’ts as a 14.‘. ga ¢
Teserve. Never run on either reserve supply until both main tanks
show “E” (empty) on the gage.

(b) When filling lubricating oil tanks, do not fill beyfmd the poti'nt
where gage shows full, approximately 24 quarts, leaving space_blor
expansion of the oil. Keep lubricating oil tanks ful‘l when possi E_!].
(.'}age shows empty when there is approximately 23/ gallons of oi
remaining.

(11) Engine oil pressure gage (Q’. ﬁg: Th fI‘he oil pressure gag:
shows the pressure of the engine lubricating oil in ppunds p;:r squa ;
inch. It provides a constant check on the functioning of the engltrll
lubrication system, and should be observed regularly and frequently

while the engines are running.

(12) Low oil pressure warning light (R, ﬁg. 7). The low c_;il l};ru(e;-
sure warning light is controlled by the electric pressure sv:rl c e
fig. 7). The switch closes the circuit when the oil pressulel 15;._ t;st
than 11 pounds per square inch, and turns on the red tell-tale lig dé
which burns until the pressure increases 1‘;0 more than 11 1.)0un
per square inch. At idling speed, with engine warm, pressuletrr;iy
drop to four pounds. Normal pressure is :-tu [l)nuuds. Tolpreven_ e
warning light from burning when the engine is not running, a rr.n'crf)-
switch (see par. 133 1) is opened when the hand throttle lever is in
the no fuel position.

(13) Clock (N, fig. 7). An eight-day stem-wind clock with sweep
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second-hand is mounted at the extreme right of the instru il
panel. The clock is wound by turning the stem (W, fig,
(CAUTION: Do not over-wind.) To set hands, pull out sl
and turn.

(14) Circuit breakers (AA to GG, fig. 7). Automatic cir
breakers are grouped at the upper right-hand side of the instrumn
panel. These circuit breakers take the place of fuses formerly up
and protect the circuits against excessive overload, or short cirell
which might cause serious damage to the various units or result
fire from overheated wiring. When the electrical load reache
predetermined level, a bimetal strip flexes, opening the circuit i
causing the button to snap out with a click. If the overload |
temporary one, the circuit breaker may be reset by pushing in |
button. However, if there is a short or ground in the circuit,
circuit breaker will continue to cut out until the trouble has )
corrected. CAUTION: Do not hold button depressed. Investiy

cause of overloading and correct. The buttons control various cirel
breakers, as follows:

BUTTON (see fig. 7) CIRCUITS

AA LC engine starter switch circuit

BB LA engine starter switch circuit

CC Accessory outlets, voltmeter, resistor, tank !
control switch, and tank gage tank unit cireulls

DD Auxiliary engine starter switch circuits

EE Interior hull lights; service head, tail, and stoplight
driving light and stoplight switch ; low oil pPresyu
indicator and switch ; and siren and switch cireull

FF LC engine air heater switch and spark coil circuity

GG

LA engine air heater switch and spark coil circully

(15) Light switch (F, fig. 7). The knob on the instrument DL
marked LIGHTS controls the service lights and the blackout markes
lights. A spring-operated safety button (G, fig. 7) prevents (he
knob from being accidentally pulled out beyond the blackout p i
tion. To release, push button in with thumb, at the same L
continuing outward pull on knob. The switch has three position
(besides OFF, or all the way in), controlling lights as follows,
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Light Switch

Position Location

Top of R & L headlights
Lower section R & L taillights
Upper section R H taillight

Lights Operating

Blackout marker
Blackout taillights
Blackout stoplight

Blackout—
1st position

R & L headlights '
Upper section L H tailll'ght
Upper section L H taillight

Service headlights
Service taillight
Service stoplight

Service—
2nd position

Stoplight—

3rd position Upper section L H taillight

Service stoplight

(16) Transmission oil temperature gage (U, fig. 7). A capillary-
type oil temperature gage records the temperature_of the trans_i
mission lubricating oil. Excessive heat tends to 15}119 out’ the oi
and rob it of its lubricating quality. The transm1sslc_m oil cool‘er
should be kept clean and free of any material that might restrict
radiation. Normal operating temperature ranges from 200 to 250 F
(93 to 121 C). When temperature of transm1351on oil exceeds the
maximum figure, check for cause of overheating.

(17) Engine water temperature gage (T, fig. 7). Each engine is
provided with a gage which shows the water temperature at thg
cylinder head water outlet manifold. These gages should be n(?te
frequently while the engines are running, so that proper precautions
may be taken to prevent overheating. Th.e engines should' be
warmed up to 160 F (71 C) before the tank is driven. The engines
operate most efficiently between 175 and 180 F (79 and 82 C). In
hot weather, engine temperatures up to 225 F (107 C) are per-
missible, since the engines normally run 105 F (41 C) hotter than

the atmosphere. (See par. 83 b.)

(18) Accessory outlets (K, fig. 7). Two bayon.et-type accessory
outlets are provided at the upper corners of the instrumnet panel.
These outlets may be used to supply current for trouble llgk}ts,
windshield wiper, defroster, ventilating fans, and other accessories.

(19) Blackout driving light switch (.II, 1’1:g. ). The-: plackout driv-
ing light may be used to supply illummatm'n'for driving when -the
service driving lights might reveal the position of the tank. First
remove both service headlights from their sockets at the front of
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the tank. Then insert the blackout driving light in the sockel of
left front lamp. With the master light switch (F, fig. 7) pulled ol
first position, pull out on blackout driving light switch butlon
turn on blackout driving light. The blackout headlight, tailligh
and stoplight also will be on with the switches in this ponitl
CAUTION: Under combat conditions, the blackout driving I
s.hou]d be used intermittently, and only when absolutely necos
for safe vision. Remove all headlights and stow them .inuicln |
whgn not needed under combat conditions. Protect headlight soch
by inserting protection plugs attached to headlight guards,

123. SOLENOID STARTER SWITCH.

_A solenoid starter switch is located on each starter motor,
eliminating the necessity of running heavy cables up to the insli
ment panel, it reduces voltage drop. These solenoids are actuatol |
the push button starter switches on the instrument panel and Ml
panel.

124. MAINTENANCE OF INSTRUMENTS (fig. 134).

a. All instruments and switches that become inoperative shoull
be exchanged for serviceable ones.

b. Compass.

(1) Compensation. Corrections for the attraction of the melal
compor_ients surrounding the compass are made by means of coin
pensating screws.

(a) Usi_ng a sma}ll brass (non-magnetic) screwdriver, turn ouih
screw until the white dot on the serew alines with the white dot an
the compass body.

(b) With all tank equipment of a magnetic nature in place, houl
the tank due magnetic north, which usually is different from thu
_true north. (Note: All directions are to be determined by an
1nstr1}ment placed at some distance from the tank. A surveyor's
transit may be used.) Turn the N-S screw until the compass l:elltll
N. Head the tank due east and set the compass at E by turning the
screw marked E-W. Head the tank due south of magnetic north
and remove one-half the existing error by turning the N-S adjusting
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wrew. Head the tank due west and remove one-half the remaining
pxisting error by turning the E-W adjusting screw.

(¢) Recheck by heading the vehicle in each of the true directions
shown on the correction card, furnished with each instrument._ and
record the corresponding compass readings in the spaces provided.

(d) If satisfactory compensation is not obtainable by the fore-
going procedure, notify ordnance maintenance personnel.

(2) Maintenance. At frequent intervals, inspect the compass
for the presence of air in the bowl and, if necessary, remove the
filler plug and refill with ethyl aleohol. Compensation for error due
{0 local magnetic variation should be made as required by change

ol station.
125. REPLACEMENT OF INSTRUMENTS (fig. 134).

To replace any electrical instrument in the instrument panel:

a. Open both battery switches.

b. Remove the nuts holding the wires to the back of the
instrument.

¢. Remove wires from connections, marking each for identi-
fication.

d. Loosen the nut on the clamp holding the instrument and
remove instrument.

e. Insert new instrument.

f. Tighten the nut on the holding clamp.
. Install wires on connections.

h. Install nuts.

i. Close battery switches.

126. TERMINAL BOX.
Terminal boxes are mounted as follows:

a. One on each engine compartment side panel for circuits sup-
plying the air shut-down valves, fuel and lubricating oil tank (gage)
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units, air heater, ignition coils, auxiliary starter buttons, and
taillights.

b. One terminal box on the left sponson, forward, for circults
supplying all lights on the front of the tank, hull dome lighta,
low-oil cut-off switch system, siren and stoplight system, siren
system, and resistor wire system.

¢. In addition, there are two terminal boxes for the radio

intratank telephone system, one in the turret and one on the ri :
hull side plate.

127. SOLENOIDS.

a. The air shut-down valves of the Diesel engines are operatuil

by means of solenoids, controlled by two buttons on the instrument
panel.

b. When properly installed, these solenoids should not requirg
any attention. If trouble is experienced, a heavy jumper placul
across the contact terminals with switch button depressed will
indicate whether the solenoid switch is inoperative or the troubls

lies in some other part of the circuit. Replace inoperative solenoldq

128. LIGHTS.

a. Headlamps. A socket is provided above each front fender fuy
installation of the combination driving and position lights. The
lights should be kept inside the tank except when specific orders nre
given for their use. A plug (see fig. 135) provided to weather-sonl
the socket should be kept in the socket when the lights are not
installed. The plug is chained to a protective housing in which the
plug is stored when not in use.

b. Focusing. The driving lights are focused by means of a focuns-
ing screw back of the lights.

c. Blackout driving light (fig. 135). A special blackout driving
light is provided for mounting in the left front light socket.

d. Taillamps. The taillamps are combination lamps. In the left
lamp, the upper lens is the service light and service stoplight, the
lower lens is the blackout light. In the right lamp, the lower leny Iu
the blackout light, the upper lens is the blackout stoplight. Both
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PLUG FOR HEADLAMP SOCKET

BLACKOQUT
HEADLIGHT

HOOD

BLACKOUT
DRIVING
LIGHT

RA PD 36435
Figure 135—Blackout Driving Light with Hood Attached

stoplights are controlled by stoplight switchgs, connected in series,
operated by the steering brake levers. Stop sl_gnals show only when
both hand levers are pulled, indicating a slowing down or a stop.

129. SIREN.

The siren, mounted on the front left fender of the tank (see fig.
185), is operated by a button at the driver’s left foot. To remove

siren:
a. Open both battery switches.
b. Disconnect the electric cable at fender connector.

¢. Remove the nuts and bolts, freeing the siren.

130. RADIO INTERFERENCE ELIMINATION.

a. Shielding.

(1) Description. The wiring system is shielded to. prevent radi.o
interference. The shielding is constructed so that if any part is

351




T™M 9-731B
130-132
MEDIUM TANK, M4A2

damaged it may be readily replaced without discarding the entire
shielding structure.

(2) Maintenance and inspection.

(a) The electrical wiring, the shielding, and conduits, require
frequent inspection and checking.

(b) Crushed conduit and shielding should be replaced. Clean oily
or dirty shields or shielding fittings and tighten all coupling nuts.
Replace wires or conduits that have become oil-soaked.

(¢) In cleaning couplings or shields, use carbon tetrachloride,
(If none is at hand, dry-cleaning solvent may be used. CAUTION:
Be sure both battery switches are open.) The threads should be
cleaned with a small wire brush to remove high-resistance oxidation,
which sometimes forms on the inside of brass couplings.

b. Generator radio filter. The generator radio filter, mounted on
the rear of the battery box, dampens or filters out the radio interfer-
ence caused by arcing of the brushes and the generator regulator
contact points. The filter is made up of three separate interchange-
able filtering units, one for each of the engine generators and one for
the auxiliary generator. (For replacement of radio filter, see par,
1885 (3).)

131. STARTING MOTOR.

A 24-volt electric starter is used on each engine. For details of ity
operation and replacement, see paragraph 52.

132. TURRET ELECTRICAL INSTALLATIONS.

a. General. Current for all electrical units in the turret is brought
in through the collector ring (slip ring) assembly (fig. 136) located
at the center of the turret basket floor. The upper rings carry the
12-volt current for the radio and intratank telephone system. The
lower rings carry the 24-volt current for the traversing and sta-
bilizer mechanisms and the firing switches. All leads from the
24-volt circuits go through the turret switch box (fig. 137).

b. Inspecting slip rings (fig. 136). The slip ring assembly will
seldom require attention. It should be kept tightly covered. Slip
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SLIP RING

BRUSH BRUSH CONTACT SPRING

RA PD 36436
Figure 136—Collector Ring Assembly, Cover Removed

rings should be inspected for presence of dirt, and wiped off with
cleaning solvent if necessary. Brushes should be inspected and
cleaned in the same manner, and the tension of brush springs
checked.

¢. Replacing fuse in turret switch box (fig. 137).
(1) Remove switch box cover (4 screws).

(2) Loosen two self-locking nuts that hold prongs of fuse assem-
bly and lift out the fuse.
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PANEL LIGHT GUN FIRING PANEL LIGHT STABILIZER FUSE PANEL LIGHT

WIRES WIRE WIRE WIRE

GUN SOLENOID

TURRET MOTOR WIRES

CABLE

BATTERY
CABLE

CIRCUIT BREAKER
RESET BUTTONS

|
TURRET SWITCH

RA PD 12480
Figure 137—Turret Switch Box with Cover Removed
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(3) Slip new 100-ampere fuse into place on the studs and tighten
the nuts.

(4) Replace switch box cover.

d. Stabilizer and traversing mechanisms., No repairs, and no
adjustments other than those called for in the use of these mech-
anisms, will be made on any units of the traversing and stabilizer
mechanisms. Faulty operation traced to any unit should be re-

ported immediately to ordnance maintenance personnel, and the
unit replaced.
TO HYDRAULIC g
TRAVERSING MOTOR TRAVERSING
OIL PUMP
=i TRAVERSING
CONTROL

= STABILIZER SWITCH
— FIRING SWITCH

MOTOR

5§ .
" . o
OIL LEVEL GAGE — ;——'bj ﬁ'ﬁi TURRET SWITCH
HYDRAULIC A o B
OIL RESERVORR i Mo aReurt S:z%a:gz
f

RESERVOIR LINE —
PACKING

ACCESS PLATE

COVER PLUG —

75 MM GUN PRESSURE LINE

FIRING SWITCH ~%

B -~ < . OlL RETURN LINE
AL .30
FIRING SWITCH STABILIZER
. OIL PUMP
RA PD 36438

Figure 138—Stabilizer and Traversing Qil Pumps and Motor
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e. Inspecting firing solenoids. The 75 mm gun and the cal. 80
machine gun firing solenoids should be inspected regularly for
security, adjustment, and correct operation. If a solenoid fails to
operate, check all lines with a light; and if circuit is undamaged,
replace the solenoid.

FIRING
SOLENOID

RA PD 12810
Figure 139—Firing Solenoid Installed on 75 MM Gun

133. TROUBLE SHOOTING.

a. Checking main circuits to localize trouble. With both battery
switches on and all electrical units turned off, a negative or dis
charge ammeter reading indicates either a grounded or a shorted
wire in one of the electrical circuits. To determine in which systemn
the faulty circuit is, perform the following preliminary check:
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P o~ BOLT
[ N HANDLE
= @ TRUNNION PIN

SOLENOID BRACKET
AND SWIVEL

LOCKING PIN
TRIGGER
PLUNGER

FIRING
SOLENOID

RA PD 36440
Figure 140—Firing Solenoid on Turret Cal. .30 Machine Gun

(1) Remove the bottom instrument panel plug B (see fig. 126) on
the right-hand side of the instrument panel. If the ammeter reading
returns to zero, the trouble is in one of the circuits fed by the
driver's compartment terminal box. If the ammeter still reads dis-
charge, the trouble is in one of the other systems and can be
located by removing the remaining instrument panel plugs, one
after the other, as follows:

(2) Remove the top instrument panel plug C (see fig. 127) on the
left-hand side of instrument panel. If the ammeter still reads dis-
charge, the trouble is not in the circuits fed by the engine compart-
ment right terminal box.

(3) Remove the bottom connector plug D (see fig. 127) on the
left-hand side of instrument panel. If the ammeter still reads dis-
charge, the trouble is not in the circuits fed by the engine compart-
ment left terminal box.
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(4) If after removing plugs B, C, D, the ammeter still shows dis-
charge, the trouble is localized in System A (see fig. 126), which is
the main circuit from the battery to instrument panel.

(5) After making preliminary check and determining which cir-
cuit the trouble is in, refer to the complete wiring diagrams (figs.
126-130) in order to determine which individual wire may be al
fault.

(6) All wires that are accidentally grounded or have open cir-
cuits should be replaced with wires of the same size and color.
134. DESCRIPTION AND USE OF RADIO SETS.

a. The M4A2 Medium Tank may have the SCR-508, the SCR-528
(fig. 142), or the SCR-538, radio set. These are all high-frequency
voice-operated sets with simple controls, and do not require a

TRANSMITTER RECEIVER

RA PD 12421
Figure 141—Typical Radio and Interphone Installation (SCR-528)
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/ LUBRICATION FITTING

- Tt
3 ; 3

ASST. DRIVER'S INTERPHONE CONTROL BOX

DRIVER'S INTERPHONE CONTROL BOX

RA PD 36442
Figure 142—Interphone Control Boxes for Driver and Assistant

technically trained operator. The SCR-508 consists of a transmitter
and two receivers, which may operate at the same time on different
channels; the SCR-528 has a transmitter and one receiver; the
SCR-538 has one receiver and no transmitter. The SCR-538 has a
special phone amplifier. There is a phone for each man in the crew,
with which he may talk to the others. The radio sets will operate
reliably from 10 to 15 miles, but are considerably affected by the
terrain and the directional effect of the antenna.

b. The SCR-508 radio has 10 pre-set channels, any one of which
may be selected by depressing a push button. The only controls on
the transmitter for the operator, other than the push buttons, are
the on and off switch and the radio-interphone switch. The trans-
mitter should be left on whenever the set is manned, but the micro-
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phone button should be held closed only while actually talking,
which should not be for more than one minute continuously. The ro-
ceiver has, besides its push button tuning controls, a set on and off
switch, a manual tuning button and dial, a switch for turning the

loudspeaker on or off, the interphone control switch, and the‘squelch .

on and off switch and sensitivity control. The squelch circuit is usoil
to eliminate noise in the set when no signal is being received, and o
actuate the call signal. It is adjusted by turning the switch on anl
operating the sensitivity control to regulate the volume of soundl,
Different adjustments are required for a moving tank and a stand:
ing tank.

c. There is no danger to the operator in these types of radio sel.
However, ordinary precautions must be taken, such as the repair of
frayed cords or battery leads. Turn off the set at the battery radin
circuit switch whenever changing fuses or tubes. The operator
should not attempt anything but first echelon maintenance; i,
keeping the set, headsets, and microphones clean, and the externul
wires tight.

d. Under certain circumstances, as in a Tank Group (Medium)
Headquarters, an SCR-506 may be installed in an M4A2. This is &
medium power CW set requiring a trained operator.
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135. INSPECTIONS.

The auxiliary generator requires regular attention to keep it at full
operating efficiency. The inspections of the unit covered in Section IV
should be supplemented with frequent checks on operations, and with
preventive maintenance.

136. MAINTENANCE (figs. 143 and 144).

a. Spark plug. The spark plug should be replaced during every
regular 50-hour inspection of the tank, or after every 25 hours of opera-
tion of the auxiliary generator.

(1) Removal.

(a) Remove the cap from the spark plug shield and take out the
plug with a spark plug wrench. If the adapter comes out with the spark
plug, remove it from the plug. Note that in reinstalling the plug, the
copper gasket must be placed outside the metal shield surrounding
the plug.

(b) Whenever the spark plug is removed, the adapter should be taken
out for cleaning. Both sides of the adapter must be scraped out and
thoroughly cleaned. After every 75 hours of operation, a new adapter
should be installed. When installing a new or a used adapter, always use
a new gasket.

(2) Imstalling spark plug.

(a) Before reinstalling a spark plug or adapter, hold down the
starting button for a few seconds, in order that any loose carbon par-
ticles may be blown out of the eylinder.

b. Magneto. The only magneto adjustment is at the contact point
assembly, which should be inspected every 100 hours of operation (of
the auxiliary generator) to see that the gap is exactly .020 inch. To
adjust, proceed as follows:
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(1) Pry open the three clips on the shield over the magneto, and take
off the front half of the shield.

(2) Remove the magneto rotor by loosening the rotor puller nut, to
expose the contact points. NOTE: Do not remove the three screws
holding the starting plate to the rotor. The contact points are now
exposed.

(3) Remove the spark plug, to relieve compression and permit turn-
ing the flywheel.

(4) Rotate flywheel until gap reaches its maximum. (Check with
feeler gage.)

(5) Gap should be .020 inch. To adjust, slightly loosen the screw
which fastens the contact point assembly to the stator plate. Move
the entire breaker mechanism toward the cam to increase the gap, or
away from the cam to decrease the gap.

(6) Tighten the contact point assembly, fastening screw securely,
and recheck the gap with a feeler gage. Readjust if necessary. (Tighten-
ing the set screw sometimes changes the adjustment.)

(7) The entire contact point assembly pivots on the breaker lever
bearing pin, which permits adjustment of the gap without altering the
relationship between the contaet point surfaces. If the breaker cam is
removed from the intake valve shaft, reinstall with the arrow (indi-
cating direction of rotation) on the outside.

(8) Uneven or pitted contact points may be restored by using a
smooth carborundum stone, after which all dust particles must be
removed with a dry cloth. However, if points are in bad condition, it
is best to install a new set. Do not use a file on the contact point sur-
faces. Stiff paper or cardboard will remove the oxide formation that
results from long idleness.

c. Carburetor. Adjustment of the carburetor will be made only by
trained ordnance maintenance personnel. Keep the strainer in the fuel
inlet connection, on top of the carburetor bowl, free from sediment.
When this strainer is being inspected, open the fuel line shut-off cock
beneath the fuel tank to make certain there is a free flow of fuel to the
carburetor. If fuel does not flow freely, remove the fuel filter sediment
bowl beneath the fuel tank and clean the strainer in top of bowl.

d. Air filter. Clean the air filter intake on the earburetor monthly.
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Take apart and rinse with SOLVENT, dry cleaning, then dip the upper
end of the screen in OIL, engine, SAE 30, and reassemble. (See par. 26,
Note 11.)

e. Generator commutator. To inspect the commutator, remove the
accessible brush head cover plate with an offset screwdriver. The com-
mutator should require no cleaning for several hundred hours of
operation. It need be cleaned only when excessively carbonized. To
clean the commutator, start the engine and use a strip of very fine
(00 to 8/0) sandpaper, not emery, on the commutator, holding the sand-
paper down with a stick of wood until the commutator is bright.

137. REPLACEMENT OF UNIT.

a. Removal. For complete overhaul, or for major repairs, remove
the unit from the tank.

(1) Open both battery switches.
(2) Remove the air duct cover.
(3) Remove exhaust coupling.

(4) Close the shut-off cock and disconnect the fuel line at the
carburetor.

(5) Remove control box.
(a) Take off cover by removing two screws at top.

(b) Disconnect, at terminals in control box, the three wires that
come through back of the box from the generator yoke.

(¢) Remove the two screws holding the box to the generator yoke
(just above the fiber panel in box.) (Use care not to drop these screws
and washers in back of the panel board. If any are accidentally dropped,
be certain to remove them before assembling, as they may cause a
short eircuit.)

(d) Push the three wires, disconnected in (b) preceding, through the
hole in the box and take off the control box. (Any repair work on the
control box can be accomplished in the tank, so that further removal
is unnecessary.)

(6) Disconnect angle iron supports from fan housing or foot mount-
ings, or detach foot mountings from sponson, whichever is most
expedient.
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_(7) _If necessary, to facilitate removal of unit from tank, disconneei
shielding assembly at spark plug, remove serews holding timer brackel
to crankcase, and take off entire magneto and timer bracket assembly,

(8) Lift out the unit.

'b. Installing unit. The unit may be installed by reversing the fore:
going steps for removal. The following precautions are to be taken:

(1) Make sure that good gaskets are on both ends of the flexibly
exhaust coupling. CAUTION: All exhaust connections, and the ex
haust pipe itself, should be inspected frequently. The escape of exhausl
gasses into the tank will subject members of the crew to the dangers uf
carbon monoxide poisoning.

_ (2) In attaching magneto and timer bracket assembly, see that the
intake valve spring on governor assembly fits in the center of crankpin
screw (hex screw holding connecting rod in place) and that the hole In
the head of the magneto shaft fits over the crankpin screw.
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138. TURRET

The turret is a one-piece armor steel casting, rotating on a ball bearing
race, which is recessed and protected against direct hits and lead splash.
The turret platform, or basket, is suspended from the turret by a ring
of bolts around its top circumference. On top ofthe turret is the turret
hateh ring, also on a ball-bearing race, which carries the turret hatches.
The hateh ring mounts the cal. .50 gun.

139. TURRET TRAVERSE (figs. 10 and 138).

a. Mechanisms. The turret may be traversed 360 degrees by either
a power (hydraulic) or a manual traversing mechanism.

b. Hydraulic traversing. Close the motor switch by pulling out on the
knob and turning it to the right. Pressure in the hydraulic system will
build up almost instantly. For hydraulic operation, the clutch lever or
traversing selector should be in the up position. (CAUTION: Be sure
that the turret hand lock is disengaged before attempting to traverse the
turret.) To traverse the turret, grasp the pistol grip control, and turn

‘in the desired direction of traverse—right or left. The farther the

handle is turned, the faster the turret moves.

c. Hydraulic mechanism.

(1) The hydraulic traversing system consists essentially of three units
(fig. 138)—the pump, the control valve mechanism, and the hydraulic
motor.

(a) The pump is directly connected to, and mounted on the top ofs
an electric motor in front of and slightly to the left of the gunner’s seat.

(b) The control valve mechanism is mounted on the side of the pump,
which is at the same height as the turret race ring. It hasa pistol-grip
control handle.
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' (¢) The hydraulic motor is mounted on the top of the manual travers
ing mechanism housing (see fig. 10). The hydraulic motor, which I
reversible, is directly connected to a gear train whose final drive pinion
engages the traversing rack of the turret.

(2) The reservoir, mounted to the left of the electric motor, holds one
gallon of a special oil (see par. 26, Lubrication Instructions, Note 10,
The oil should be maintained at the 25 level. The mechanism should
not be operated without oil, which serves not only to transmit power bul
a!so to lubricate the mechanism. (In an emergency, SAE 20 lubricating
oil may be used, but it must be replaced with the proper oil at the
earliest opportunity.)

(3) Incorporated in the hydraulic control valve is a relief valve whiali

determines the system pressure. A breather cap allows for expansion
of the oil.

d.‘ Manual traversing. The turret may be traversed manually by
turmqg off the power, pushing the clutch lever to the down position, and
cranking the vertical brass handle.

e. Replace hydraulic traversing units.

(1) Removal.

(a) ]?rain _mechanism. Place a clean one-gallon container under oll
reservoir. Disconnect tube from bottom of reservoir and allow reservolr
to drain comp_letely. NOTE: Before disconnecting any tubing in the
‘lcurret traversing system, mark both the tubes and the ports, to aid in
installing. Tags with wires for attaching are satisfactory. Number
each tube and corresponding fitting, or port. Cover all openings,

(b) Remove hydraulic motor, gear hox, and adapter (fig. 10).

1. Disconnect and remove the three tubes from the top and side of
the hydraulic motor.

2. Rfemove the two pinion-guard screws on bottom of the hand
traversing mechanism housing.

3. Lift off guard.

4. Remove the two bolts which hold the hand traversing mechanism

hogsing to the turret edge, and lift off unit. CAUTION: Support unil
while removing bolts.
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5. Remove the hydraulic motor and adapter from the gear box by
removing the four safety nuts which hold the hydraulic motor and
adapter to the gear box housing.

6. To remove the hydraulic motor from the adapter, cut the lock wire
from the four screws which hold the hydraulic motor to the adapter,
remove screws, and lift off hydraulic motor and pinion.

(¢c) Remove oil pump (fig. 138).

1. Remove all tubes from the oil pump, mounted on the top of the
electric motor.

2. Cut lock wire from four screws holding pump to electric motor,
remove serews and lock washers, and lift pump upward. CAUTION:
Do not lose coupling connecting pump and electric motor shaft.

(d) Remove oil reservoir.
1. Disconnect and remove tubes attached to oil reservoir.
2. Remove filler cap.

3. Remove four mounting bolts and lock washers which hold reservoir
to turret basket, and lift oil reservoir from brackets. CAUTION: Sup-
port oil reservoir while removing bolts.

(2) Install hydraulic traversing units. Units are installed by per-
forming the removal steps in reverse order. CAUTION: Use extreme
care to connect all tubes to the proper fitting or port.

140. TURRET HATCH RING (figs. 145 and 146).

a. Because the turret hatch ring acts as a 360-degree antiaircraft
mount for the cal. .50 machine gun, it must rotate freely and easily. If
its movement is restricted, and no external cause can be discovered, the
ring and cover assembly should be removed and inspected, and, if neces-
sary, replaced.

b. Replacement.
(1) Removal.

(a) Remove all but three equally spaced cap screws (%{g-inch socket
wrench) that hold the retaining ring and the lower half of the inside
race to the upper half of the inside race.
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Figure 145—Details of Turret Hatch

(b) Before removing the last three cap screws from the retaining
ring, provide means of supporting the ring so that it will not drop and
release the bearing balls from the race. Wooden supports can be bolted
into place under the ring (see fig. 146) with bolts screwed upward into
the tapped holes for the outer race retaining bolts.

(¢) Remove the remaining cap screws and lift off the ring and cover
assembly (two men).

(d) If lower half of inner race has been damaged, remove ball bearings
and lift out race.

(e) If outer race has been damaged, remove the 18 screws (heavy«
duty socket screwdriver, or a drag link tool and handle) and remove
the race.
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INSTALLATION SUPPORTS
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BOTTOM HALF OF
OUTER RACE INNER RACE RING
RA PD 36446
Figure 146—Method of Supporting Inner Race While Removing Hatch
Ring

(2) Installation of turret hatch ring.

(a) If outer race has been removed, put it in place and turn down
the 18 screws a little at a time, each one in turn, to seat the ring evenly
(heavy-duty socket screwdriver or drag link tool and handle).

(b) Set retaining ring and lower half of inner race in place on sup-
ports, and install and pack the bearing balls.

(e) Set the turret hatch ring and covers in place (two men). Line up
bolt holes in retaining ring, race, and turret hatch ring, and install and
tigchten the cap screws (%4-inch socket wrench).

(d) Remove the supports.
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141. HULL.

a. Hatch and port covers. All hatch covers and port covers musl
close tight and latch easily. Damaged covers should be repaired o
replaced immediately. To remove a cover, first remove the periscops
mount, then drive out the hinge pin. Always replace any worn or Lor
gaskets, so that covers will be weather-tight when closed.

b. Escape hatch (fig. 147). The escape hatch is an important pros
vision for the safety of the crew, and should be checked frequently for
easy and correct operation. It will be removed and cleaned of dirt amd
rust, and its working parts lubricated, at regular intervals.

LOCKING RODS

RELEASE AND LOCKING LEVER HANDLE

RA PD Ja44¢
Figure 147—Escape Haich
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142. INSPECTIONS AFTER COMBAT.

a. Ordinarily, the turret and hull will require little attention other
than careful checking to see that all parts are tight and that hinges
and other moving parts are properly lubricated.

b. After the tank has been in combat, special inspections are im-
portant.

(1) Check hull and turret, inside and out, for evidences of cracks or
damage.

(2) Remove debris or bullet splash from turret race, from under
turret hatch ring, and from behind gun shields.

(3) Check complete 360-degree traverse of turret, using hand-
traversing wheel.

(4) Check complete 360-degree traverse of turret hatch ring. (To
replace, see par. 140 b).

(5) Inspect all periscope mounts for presence and condition of
covers, and for free action of elevation and rotation.

(6) Elevate and depress the 76 mm. gun to its full travel, using the
manual control.

(7) Inspect direction vision slots and covers.
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143. GYRO-STABILIZER SYSTEM (figs. 148-150).
a. Repairs.

(1) The interior parts of the sealed gyro-stabilizer control mechanisim
are classified as confidential, and the seals are not to be broken exeept
by fifth echelon personnel. The disassembly and overhaul of gun
stabilizers, stabilizer control mechanisms, and oil pumps, will be pore
formed only by the fifth echelon or authorized arsenals, to which com:
ponent assemblies not reparable in the field are to be returned for
repair. (See Ordnance Field Service TB 1798A-1.)

(2) In case of failure of the motor or the gyro-stabilizer control unit,
check all leads and switches. If the trouble is found to be in the unit
itself, it should be replaced.

b. Testing for presence of air. It is essential to the correct operation
of the gyro-stabilizer system that oil leaks be prevented and that alr
be kept out of the system. The presence of air in the hydraulic system
of the gyro-stabilizer system is ordinarily evidenced by loss of sensitivity
of the system, rapid hunting, or oscillation of the gun mount, bobbing
of the gun when the elevating wheel is turned, and failure of the gun to
return quickly to the correct position. A simple check for air in the
system is made by the following procedure:

(1) Lock the gun in fixed position with the locking bar.

(2) While watching the oil level in the stabilizer oil gage (see fig.
149), turn the turret switch on, starting the gyro-stabilizer motor,
If the oil level drops, there is air in the system.

(3) Turn the turret switeh to the off position, release the locking har,
disengage the hand elevating mechanism, and work the gun slowly up
and down by hand for five to ten minutes, then repeat the check as in
(1) and (2). If the system still shows presence of air, the system should
be charged with oil.

c. Charging with oil (figs. 138, 148, 149). In charging the stabilizer
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BLEEDER VALVE

LUBRICATION FTTING

RA PD 36448
Figure 148—Stabilizer Cylinder and Connections

system with oil, it is important that every bit of air trapped in the
system be removed. The following procedure should be adhered to:

(1) Use Univis 47 oil (Government Specifications 2-79-A).
(2) Heat oil to 150-200 F (65-93 C) if possible.

(3) Remove filler plug (see fig. 149). Oil may be poured directly into
the reservoir, pumped in with a plunger-type oil can, or added under
low pressure. A pressure feed can be arranged as follows:

(a) Fit a filler can with a three-foot feed line and pressure source,
such as compressed air. Install a shut-off valve at the reservoir con-
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RECOIL ADJUSTMENT KNOB

RA PD J4dd
Figure 149—Upper Controls at Gunner's Station

nection end of the feed line, and a 34-inch union below the shut-all
valve.

(b) Remove dil supply line from reservoir.

(e) Connect filler can feed line to oil reservoir.

(4) Make certain that the turret switch is in the off position.

(5) Loosen the oil return line at cylinder hex plugs, and loosen twi
bleeder valves on cylinder (fig. 148).

(6) Add oil to the system until a flow free from bubbles is obtained
from the return line, then tighten this connection permanently.

(7) After a solid flow of oil is obtained from bleeder valves, scrow
them up finger-tight.
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(8) Loosen top bleeder valve. Push breech slowly to extreme up
position and tighten bleeder valve after a solid flow of oil is obtained,

(9) Loosen lower bleeder valve. Push breech slowly to extreme down
position and tighten bleeder valve after a solid flow of oil is obtained,

(10) Repeat steps (8) and (9).

(11) Remove pressure supply line and connections, and union, re-
connect oil reservoir supply line. i

(12) Work gun up and down slowly until no more signs of air appear
in oil reservoir.

(13) Run the pump for about ten minutes.
(14) While pump is running, loosen both bleeder valves.

(15) After a solid flow of oil is obtained, tighten valves permanently
and stop the motor.

(16) Recheck oil level and fill reservoir approximately two-thirds full,

144. TURRET MACHINE GUN (fig. 140).

a. General. Since the firing of the cal. .30 machine gun mounted In
the turret is controlled electrically, by means of a solenoid, speciul
procedure must be used in dismounting and mounting the gun.

b. Dismounting the gun.
(1) Back out the set screw in the solenoid bracket.
(2) Back off solenoid bracket swivel lock nut slightly.

(3) Pull out the locking pin, releasing the solenoid bracket from the
gun. Let bracket swing below gun mount, and install locking pin.
(CAUTION: Steady solenoid bracket with one hand as pin is pulled
clear.)

(4) Remove the trunnion pin, pull out gun, and replace pin.

(5) Swing the solenoid bracket up over the gun mount and tape or
wire it in place for safekeeping.

¢. Mounting the gun.

(1) Remove tape or wire from solenoid bracket and swing bracket
below gun mount.
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(2) Remove trunnion pin and locking pin from mount.
(3) Set the gun in place and insert trunnion pin.

(4) Lift solenoid bracket into position beneath gun and insert locking
pin.

(5) Screw in the solenoid bracket set screw until bracket is tight
against floor plate of gun.

(6) Set check nut on solenoid bracket swivel and tighten lock nut.
d. Testing solenoid firing of gun.

(1) Test for runaway gun.

(a) Cock the machine gun.

(b) Squeeze machine gun trigger. The firing pin should snap forward,
if the solenoid adjustment is correct to prevent a runaway gun.

(c) If the firing pin does not snap forward when the trigger is operated
(having gone forward when bolt handle was released in cocking the
gun), the adjustment would cause a runaway gun. To correct, unserew
the lock nut on the plunger arm (fig. 140) and turn the plunger clock-
wise. (This adjustment will lengthen the plunger arm, pushing the
lower arm of the link to the rear and pulling the upper arm and finger
farther from the machine gun trigger.) Test action again, by cocking
gun and squeezing trigger. If firing pin snaps forward, tighten the lock
nut on the plunger.

(2) Test action.

(a) Cock the machine gun and close the firing switch, operating the
solenoid.

(b) Check by pulling the trigger. Then:

1. If the firing pin has been released by the solenoid, the adjustment
is correct.

2. If pulling the trigger releases the firing pin, the solenoid adjust-
ment must be changed. Unscrew the lock nut on the plunger arm and
turn the plunger counterclockwise. Test adjustment as in (a) and (b),
preceding, and check for runaway gun as in paragraph 144 d (1). When
adjustment is correct, tighten lock nut.
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145. PAINTING.

a. Ordnance materiel is painted before issue to the using arms. One
maintenance coat per year will ordinarily be ample for protection. With
but few exceptions, this materiel will be painted with ENAMEL, syn«
thetie, olive drab, lusterless. The enamel may be applied over old coals
of long oil enamel and oil paint previously issued by the Ordnance
Department if the old coat is in satisfactory condition for repainting,

b. Paints and enamels, usually issued ready for use, are applied hy
brush or spray. They may be brushed on satisfactorily when used
unthinned in the original package consistency or when thinned no
more than 5 per cent by volume with THINNER. The enamel will
spray satisfactorily when thinned with 15 per cent by volume of
THINNER. (Linseed oil must not be used as a thinner in this enamel,
since it will impart an undesirable luster.) If sprayed, enamel driey
rapidly enough to permit repainting after one-half hour, and dries hard
in 16 hours.

c. Certain exceptions to the regulations concerning painting exist.
Fire-control instruments, sighting equipment, and other associated
items will not be painted.

d. Complete information on painting is contained in TM 9-850.

146. PREPARING FOR PAINTING.

a. If the base coat on the materiel is in poor condition, it is more
desirable to strip the old paint from the surface than to use sanding
and touchup methods. After stripping, it will be necessary to apply a
primer coat.

b. PRIMER, ground, synthetic, should be used on wood as a base
coat for synthetic enamel. It may be applied by either brushing or
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spraying. Primer will brush satisfactorily as received or after the addi-
tion of not more than 5 per cent by volume of THINNER. It will be
dry enough to touch in 30 minutes, and hard in 5 to 7 hours. For
spraying, primer may be thinned with not more than 15 per cent by
volume of THINNER. Lacquers must not be applied to PRIMER,
ground, synthetic, within 48 hours.

e. PRIMER, synthetie, rust inhibiting, for bare metal, should be
used on metal as a base coat. Its use and application are similar to those
outlined in the preceding paragraph.

d. The success of a job of painting depends partly on the selection
of a suitable paint, and largely on the care used in preparing the surface.
All parts to be painted should be free from rust, dirt, grease, kerosene,
oil, and alkali, and must be dry.

147. PAINTING METAL.

If metal parts to be painted are in need of cleaning, they should be
washed in a solution of SODA ASH in warm water, in the ratio of
one-half pound to 8 quarts, then rinsed in clear water and wiped thor-
oughly dry. Wood parts in need of cleaning should be treated in the
same manner, but the alkaline solution must not be left on for more
than a few minutes, and the surfaces should be wiped dry as soon as
they are washed clean. When artillery or automotive equipment is in
fair condition and marred only in spots, the bad places should be
touched up with ENAMEL, synthetie, olive drab, lusterless, and per-
mitted to dry. The whole surface will then be sandpapered with PAPER,
flint, No. 1, and a finish coat of ENAMEL, synthetic, olive drab,
lusterless, applied and allowed to dry thoroughly before the materiel
is used. If the equipment is in bad condition, all parts should be thor-
oughly sanded with PAPER, flint, No. 2, or equivalent, given a coat
of PRIMER, ground, synthetic, and permitted to dry for at least 16
hours. They will then be sandpapered with PAPER, flint, No. 00, and
wiped free from dust and dirt. A final coat of ENAMEL, synthetic,
olive drab, lusterless, will be applied and allowed to dry thoroughly
before the materiel is used.

148. PAINT AS A CAMOUFLAGE.

a. Camouflage is now a major consideration in painting ordnance
vehicles, with rust prevention secondary. The camouflage plan at
present employed utilizes three factors—color, gloss, and stenciling.
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(1) Color. Vehicles are painted with ENAMEL, synthetic, oll
drab, lusterless, which blends in reasonably well with the ave
landscape.

(2) Gloss. Lusterless enamel makes a vehicle difficult to see from (s
air or from relatively great distances over land. A vehicle painted with

ordinary glossy paint can be detected more easily and at greater din

taneces.

(3) Stenciling. A blue-drab stencil enamel, which cannot he phot:
graphed from the air, is used. Blue-drab markings are illegible at s

tances exceeding 75 feet. .

b. Preserving camouflage. {

(1) Continued friction or rubbing must be avoided, as it will sm: "
the surface and produce a gloss. The vehicle should not be wushwl

more than once a week. Care should be taken to see that the wnlhllﬂ'
is done entirely with a sponge or a soft rag. The surface should neys
be rubbed or wiped except while wet, or a gloss will develop.

(2) It is not desirable that vehicles painted with lusterless enuml
be kept as clean as vehicles were kept when glossy paint was used, A
small accumulation of dust increases the camouflage value. Cirose
spots should be removed with SOLVENT, dry cleaning. Whatovir
portion of the spot cannot be so removed should be allowed to remuii

(3) Continued friction of wax-treated tarpaulins on the sides of &
vehicle will produce a gloss, which should be removed with SO].JVI.'JNT,
dry cleaning.

(4) Tests indicate that repainting with olive drab paint will hw
necessary once yearly, with blue-drab paint twice yearly.

149. REMOVING PAINT.

After repeated paintings, the paint may become so thick as to cruok
and scale off in places. Before repainting, remove the old paint by
of a lime-and-lye solution (see TM 9-850 for details) or REMOV I,
paint and varnish. It is important that every trace of lye or other paint
remover be completely rinsed off and that the equipment be perfectly
dry before repainting is attempted. It is preferable that the use of lyw
solutions be limited to iron or steel parts. If used on wood, the lys
solution must not be allowed to remain on the surface for more {hun
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a minute before it is thoroughly rinsed off and the surface wiped dry
with rags. Crevices or cracks in wood should be filled with putty, and
the wood sandpapered, before refinishing.

150. PAINTING LUBRICATING DEVICES.

Oil cups, grease fittings, and similar lubricating devices, and a circle
about three-fourths inch in diameter at each oil hole and at each device,
will be painted with ENAMEL, red, water resisting, in order that they
may be readily seen.
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151. SHIPMENT.

a. When shipping Medium Tank M4A2 on flat cars, every pre-
caution must be taken to have the tank properly blocked and fastened.
Material used for blocking must be hardwood, fir, spruce, or long leal
yellow pine, straight grain, and free from strength-impairing knots.

(1) Cars must be inspected to see whether they are in suitable con-
dition to carry the load to its destination. The weight of the tank, 30
tons, makes it most necessary that the cars have sound floors. All loos
nails or other projections not belonging to the car must be removed
but loose nails, bolts, and other parts used in the construction of the
. car should be made tight, not removed.

(2) The load must be so distributed that there will not be more
weight on one side of the car than on the other. If a single tank is placed
on a car it must be so located that each truck of the car carries approxi-
mately one-half of the load.

(3) All doors and other openings of the tank must be closed and
secured as a protection against weather and pilfering of equipment,
Drain valves should be blocked open to drain out seepage and con-
densation,

(4) If the tank is to be used immediately upon reaching its destin-
tion, it may be desirable to keep the fuel tanks filled. If transportation
of the tank is by rail express, in which case civilian passengers may he
carried in coaches of the same train, the fuel tanks must be drained,
The draining of the fuel tanks is not required if only military personnel
is carried in accompanying coaches.

(5) The handbrake of the car must be set securely during the loading
operation. At least six inches clearance must be left around and above
the handbrake wheel or lever.

(6) Equipment moving from manufacturer to arsenal or proving
ground, or from arsenal or proving ground to army post, or individual
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units moving from one army post to another, must be placarded DO
NOT HUMP.

(7) Further details on loading are to be found in “Special Supplement
Containing Rules Governing the Loading of Mechanized and Motoriz-
ing Army Equipment, also Major Caliber Guns for the United States
Army and Navy, on Open Top Equipment,” published by the Asso-
ciation of American Railroads, Operations and Maintenance Depart-
ment, April 1, 1941. F.M. 101-10 also gives information on shipping
instructions,

(8) Before fastening the tank to the car it will be necessary to take
certain measures to prevent corrosion during transit. If the vehicle is to
be put in dead storage after it reaches its destination, corrosion-
preventive treatment should be applied to the engine immediately
before shipment and shortly after it reaches its destination. (The follow-
ing paragraph outlines the methods of applying corrosion-preventive
compounds.)

152. STORAGE.

a. General instructions. The storage of motor vehicles and equip-
ment, and inspection in connection therewith, are covered in AR 850-18.
With a few exceptions, the information given in this manual will apply
directly to storage and the preparation for storage of Medium Tank
MA4A2. Insofar as possible, methods outlined in AR 850-18 must be
followed-in order that engines and other units of the materiel be prop-
erly protected from damage by corrosion.

* b. Storage conditions. Tanks that are not in actual use will be stored
in closed buildings or covered sheds, if available. In lieu of this pre-
ferred storage space, they may be stored in the open and covered with
tarpaulins. In each case, the floor must be solid and free from crushed
rock, deep dust, and oil. It is desirable that the rubber tracks rest on
planks. Every precaution must be taken to afford proper drainage of
water from the floor, and to locate the place of storage so that the
materiel will be properly protected from flood or fire.

¢. Technical inspections. The tanks and equipment will be inspected
at the time they are placed in storage, and at frequent periods as
designated in AR 850-18. A tag or tags tied to the unit or vehicle will
be kept up to date by the inspector, to indicate the condition of the
tank and the work to be done before the unit is again placed in service.
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Minor work of surface preservation and application of corrosion-pre«
ventives will be accomplished at the time of inspection. Work involving
the use of shop facilities will be accomplished at the earliest practicable
date. When a tank is placed in dead storage, the batteries must be
removed, and placed in active stock if practicable.

d. Limited storage. Tanks in limited storage are those that are Lo
be out of service for less than thirty days. They will be kept ready for
immediate service, with fuel tanks and lubricating oil tanks filled and
with cooling systems filled according to seasonal requirements. The
battery will be maintained in a fully charged condition, and should
remain in the tank. The battery switches will be open during storage
periods. The tank must be thoroughly cleaned and lubricated before
being placed in limited storage, and proper precautions should be taken
to protect the rubber elements from extreme light or heat. Brakes will
not be left applied, and the tank will not be left in gear.

e. Dead storage. Tanks in dead storage are those that will not be
required for service for an indefinite period. (Tanks should not be in
limited storage status for over thirty days; however, it will be impos-
sible to adhere to this ruling under certain combat conditions.) When
the Medium Tank M4AZ2 is placed in dead storage, the engine will be
removed, inspected, repaired at once if practicable, and treated with
COMPOUNDS, corrosion-preventive. Cylinder walls should be coated
with SAE 50 or 60 viscosity lubricating oil or an approved corrosion-
preventive compound. In any event, it is most essential that the treat-
ment with corrosion-preventive compound be given immediately after
the engine is placed in dead storage.

(1) Engine.

(a) After the final shut-down, the engine should be allowed to cool
off. (A thicker film of corrosion-preventive compound will cling to cold
cylinder walls than to hot walls.)

(b) Rocker arm assemblies. With rocker arm cover removed, spray
the valve mechanism with Diesel engine corrosion-preventive com-
- pound. Special spraying outfits are available for applying this com-
pound. The engine crankshaft will be rotated while the corrosion-
preventive is applied so as to cover thoroughly the entire surface of
protruding ends of valve stems.
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(¢) Cylinders.

1 Remove the inspection covers and air heaters from the air box to
gain access to the eylinder air ports. Move the piston in each cylinder
in turn to the bottom of its stroke so that the cylinder air ports are
uncovered. Force the viscous protective oil through any convenient tube
that can be inserted in the ports. Forcing the oil through several small
holes in the end of the tube will help to spray the cylinder walls with a
protective film. Heating the viscous oil beforehand facilitates pumping
or forcing it through the tube. Rotate the crankshaft two or more
revolutions by hand (see par. 71 d (4) and (5)) to distribute the pro-
tective oil uniformly on the cylinder walls. (Turning the crankshaft
by hand is preferred to power cranking because it avoids damage which
might result if an excess of oil were trapped between the piston and the
cylinder head.) Remove any excess oil puddled in the combustion
chambers in the piston crown. Reinstall hand-hole cover plates and
air heaters.

2 NOTE: The quantity of compound to be sprayed into each cylinder

will be metered, if possible; if meters are not available, measurement
will be accomplished by accurately determining the time required to
spray the specific quantities and timing subsequent spraying of the
individual cylinders to obtain the proper quantity in each. Personnel
first performing the spraying operation shall determine by experiment
the proper technique for completely coating cylinder wall, piston head
and valves with corrosion-preventive. Two ounces (14 pint) of com-
pound will be sprayed into each cylinder, after which the engine crank-
shaft will be turned at least two complete revolutions. The eylinder

~ space above each piston will then be resprayed with 14 pint of com-

pound, without revolving the crankshaft farther, since this space is
particularly susceptible to corrosion. This procedure permits treatment
of the maximum surface of the cylinder wall and the piston head. After
thus treating the interior of all ¢ylinders, a small quantity of the cor-
rosion-preventive compound will be sprayed into each exhaust port,
with each exhaust valve opened so that it will be coated.

(d) Openings. All fuel and lubricating oil lines or open connections,
cylinder ports, and other openings, shall be closed with suitable plugs,
covers, etc. Threaded openings shall be closed with threaded plugs
whenever practical. If wooden or similar tapered plugs are used, they
shall be so constructed that they cannot be accidentally pushed or
driven completely into the openings.
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(e) Exterior of engine. The exterior of the engine will be thoroughly
cleaned with SOLVENT, dry-cleaning. A coating of COMPOUND,
rust-preventive, will be applied on all unpainted steel parts. Rust
appearing on any part before storage will be removed with sandpaper
or a wire brush and the metal coated with corrosion-preventive com-
pound, unless the surface was originally painted. Painted surfaces will
be repainted. If possible, the entire engine should be enclosed in a
suitable weatherproof fabric.

(2) Fuel oil. Drain fuel oil and return it to proper storage.

(3) Battery. Remove the battery. After plugging the vents in the
cells, clean the case with a solution of soda ash and water (8 ounces to
the gallon) to neutralize the acid. Care should be taken to prevent
shorting out while the vents are plugged. After this treatment, flush
the case with cold water; do not use hot water or steam. Remove plugs
from the vents after cleaning. Terminals and cable ends should be
thoroughly cleaned with soda ash solution, seraped clean with suitable
tool or wire brush, and then greased with petrolatum or light grease.
Hydrometer readings of cells should be taken, and the battery charged
if readings are 1.275 or less. Add distilled water to cover the plates,
but not in excess of !4 inch above the plates. Place the battery in
active stock. Never allow batteries in stock to become discharged
below a hydrometer reading of 1.275, as a precaution against freezing.

(4) Tank, general. Rust appearing on any part before storage will
be removed with sand paper. Painted surfaces will be repainted, and
unpainted surfaces will be lightly coated with rust-preventive compound.

(5) Imspection tag. Attach a tag to the dash board. The dates of
inspections will be entered on this tag and each initialed by the inspector.

f. Periodic treatment in dead storage.

(1) At the expiration of each three-month period, corrosion-pre-
ventive treatment will be repeated, with particular attention to the
cylinders, valve compartments, and other internal parts. Under un-
favorable climatic conditions, such as might exist in tropical climates
or near salt water, it will be necessary to perform more frequent
inspections and corrosion-preventive treatments in order to prevent
damage to the equipment.

(2) Tanks will be inspected frequently to see that equipment or
parts are not removed without proper authority.
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g. Removing tanks from dead storage.

(1) Cylinders. When taking the engine assembly out of storage, care
must be taken to flush out the eylinder and combustion chamber thor-
oughly. Fuel oil or kerosene may be used. It may be sprayed into a
cylinder, then the dome of the piston blown out with compressed air.
Always check air box drains after flushing.

(2) Valves. Rotate the erankshaft through three or four revolutions
by hand and observe for proper operation of valve mechanism. Any
valve found to be sticking should have the stem generously lubricated
with penetrating oil or with a 50-50 mixture of kerosene and light
lubricating oil. Continue to turn the engine over by hand until all
evidence of sticking valves has been eliminated. If this treatment does
not free the valves, mechanical repairs to free them must be made
before the engine is placed in service.

(3) Fuel oil tank. Tank shall be filled.
(4) Battery. Install a fully charged battery.

(5) Cooling system. Fill with coolant as required by seasonal con-
ditions.

(6) Transmission, differential, final drives. Drain old lubricant from
these units and other enclosed gears, flush thoroughly with lubricating
oil SAE 10, and fill them to proper levels with the correct lubricant
(see par. 26).

(7) Lubricating oil. Install the engine in the tank, fill each oil tank
about half-full. Since the material used as a corrosion-preventive on
the interior surfaces of the engine mixes freely with engine oil, it will
not be necessary to remove it before adding lubricating oil. Run the
engine two or three hours, then drain the oil tank and fill with new oil.

(8) Lubrication. The tank shall be thoroughly lubricated before
being placed in service.

(9) Inspection. A thorough inspection of the tank will be made
upon removal from dead storage. Any repairs that have been ordered
on the inspection tag attached when the vehicle entered storage and
which have not been previously made must be taken care of at this time.

(10) Starting engine. Engine will be started according to the instruc-
tions given in Section II, Operating Instructions. Particular attention
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should be given to watching for overheating of the engine, excessive
vibration, or any unusual noises.

153. STORAGE OF COMPONENTS AND EQUIPMENT.

Components removed from tanks prior to storage must be thoroughly
inspected and overhauled if necessary before being stored for reissue.
These components, including engines, need not be retained in storage
for any particular vehicle, but should be considered as stock when issue
becomes necessary.
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154. STANDARD NOMENCLATURE LISTS.

Current Standard Nomenclature Lists are as tabulated here. An
up-to-date list of SNL’s is maintained in the Ordnance Publications
for Supply Index (OPSI).

a. Armament.
Gun, machine, cal. .30, Browning, M1919A4, fixed

and:flexible oW FHOWRERS o v s smaczmmiess e Sa SNL A-6
Gun, machine, cal. .50, Browning, M2 heavy barrel,
fixed and flexible and ground mounts............ SNL A-39
Gun, submachine, cal. .45, Thompson, M1928A .. ... SNL A-32
Materiel, 75-mm., Tank Gun M2, M3........... .. SNL C-34
b. Cleaning, preserving, and lubricating materials . . . . . SNL K-1
c. Tanks.
Tank, Medium, M4A2 (in preparation)............ SNL G-104
(Vol. VII)

155. EXPLANATORY PUBLICATIONS.

a. Armament.

Browning machine gun, eal. .50, all types.......... TM 9-1225

Gun, Machine, cal. .30, Browning, M1919A4 . .. .. .. FM 23-50

Gun, submachine, cal. .45, Thompson, M1919A5.... FM 23-40

Gun, 37-mm., M6, and cal. .30, M1919A5. ... ... ... FM 23-81

Tosmmi. Tank: Guh MEALEHE] . wsrevams s s o TM 9-307

Stabilizer; AILETHEE: . .« v cessones Son vin s T™M 9-1799
b. Cleaning, preserving, and lubricating materials. . . . . TM 9-850
¢. Engine.

Ordnance Maintenance, General Motors Diesel Mod-
el 6046 Power Plant for Medium Tanks M3AS3,
MIBAS, ‘and NMAAD i o soe v om oo oo sae « TM 9-1759
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d. Maintenance and inspection.
Echelon system of maintenance................... TM 10-525
Fire prevention, safety precautions, accidents. . . ... TM 10-360
Motor transport inspection....... ... ... .......... TM 10-5456
Sheet metal work, body, fender and radiator repairs. TM 10-450
e. Miscellaneous.
Automotive electricity...... ... ... ... ... ... .... TM 10-580
Automotive lubrication. . ......... ... . ......... TM 10-540
Defense against chemical attack.................. FM 21-40
Blectrical fundamentals...c..ov von su vrameses oo o TM 1-4556
Fuels and carburetion': . cowyw sy inn son wess s o TM 10-550
Ordnance Maintenance, Auxiliary Generator for
Medium Tank M3............ ... ... ... ...... TM 9-17562
TaENK UNIES. ... 0 v seie siee sissemioioe o aie srace s o FM 7-10
f. Storage and shipment.
Loading of mechanized and motorized army equip-
ment on open top railroad equipment—Association
of American Railroads Storage of Military Motor
NEhICIES . smsnn vt Juw SREEE 555 50n T e sens & AR 850-10
156. TRAINING FILMS AND FILM STRIPS.
a. Hand, measuring, and power tools................ FS 10-40
b LabriCation ... oo oo oo s simeais i 5 s smmais FS 10-39
¢. Maintenance and inspection.
First echelon of maintenance..................... FS 10-563
Inspection of motor vehicles...................... FS 10-58
Second echelon of maintenanece. . ............ .. ... FS 10-54

The motor vehicle driver, first echelon maintenance. TF 11-558
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0 o L 18 | Air shut-down valve solenoid . . . 350

Accesacrfes— definition . .. .. ... 113 | Ammeter, engine. .. ... .. .. .. .342-343

Ac;essor:es, armament—defini- = Ammunition

B R R PSR Stowage diagram .. .. ... . .. 36

Accessories carried in tank. . . .. 114-116 Stowage pos?tion e 37

Ac};’:‘:ﬁ:gf& carried in tank, sparel i Ammunition box, remove 75 mm. 271
For machine gun eal. .30 . . . .. 113-115 Amr.nunltmn ‘carried A £
For sub-machine gun cal. .45. .115-116 Antffreeze m1xt%1res. v (8880
For machine gun cal. .50 ... 116 | Antifreeze solutions. ... .. ... .. 256
For 75 mm., gun, M3......... . 116-117 APRBENE . oonom s 12, 14-15, 35-49

Accessories carried outside tank, Description. . "...... ... .. .. 35-40
LO0ISTANG 1 o et T 77 Repair taolss o ooy H9580

Accessories, equipment and ... .. 80-82 75 mm. gun and cal. .30 ma-

Accessories, organization spare O VI i 3 E TR 7 e e 44-46
parts and. . ... . evvvov... . 113-117 | Armor thickness... . ..., ... ... 15

i{‘i‘_’esi"ry (;utlet_ e 345 Auxiliary generator
justments VNIE s iann 18 0004 3615365
g"all:? Sh]';’e ;upport screw.... 278 Air duct, description.. .. .. ... 34
S:;E;i';g e i 23&2?{3 Air duct, remove. . . ... ... 223

------------- AIEBIOE, o mesmmm s ums
Steering levers . ... ...... ... . 279 Maintenance. ... ... . ... . . 323
_Steering lever connecting rods. 279 Outlet tubing, remove. ... . ... 292

if" blower....................201-204 Remove and replace. .. ... .. 365-366
ir cleaners Servieing................... 72-73
Desert operation............ 91 Starting. ................ .. 33
_Desert or sand:‘_.r road operation 91 Stopping generator engine . .. . 34

Aercelse;?e?{;:nme Log |  Voltage regulator ... .. 338-339

iption........... .. .. .. o
Ins ta]]li)ng 201 Auxiliary starter button. .. . ... 341
Maintenance.. .. .. .. .. 62-63, 198-201 B
geco:‘?iirlonlng ,,,,,,,,,,,,,, 200—33(1] Batteries, cold weather operation 89
BIONVINE ooivievan ssvmmsamyi
To replace housing gaskets. .. . 196-197 Baéte;ly i d]s """ t """""" g?g-gﬂ

Air cleaners and filters. . ... ... 62-63 S L I S i 2
Auxiliary generator .. . ..... .. 63 Capacity.and tamperatine

A% Tonier Chdat:f ..................... 3;3
Disconnect hoses . .. ......... 214 D arg_mtg_ """""""""" 393 333

Air heaters (engine).......... .. 178-179 oo e g ¢
Deaiintion . 178 Hydrometer correction table . . 335
Matrarios, =D 179 Installation...... ... ...... .. 335
Removal and replacement . . . . 179 gl alnte:la SESEEA T Ern B ggz

Air heater fuel shut-off valve. . . 342 e

Air heater hand pump..... ... .. 342 | Battery switches -

Air intake system Description and location. . ... . 335-336
Air box drains. ... ....... ... 197 Replacement................ 836-337
Deseription . civesiy oo s 196-197 | Blackout driving light. ... ... .., 350
To replace housing gaskets. ... 196-197 | Blackout driving light switch. . .345-346
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Blowers, engine
Breseription o savssmmmansa s 201
Replacing assembly....... ... 201-202
Replacing drive shaft . . .. .... 204
Replacing gasket . ........... 204
Bogie suspension
Deseription ... cumimani v s 301-309
Inspection.................. 299-300
Volute spring, install. ... .. ... 309
Volute spring, remove........ 307-308
Wheel, grease seal and bearings,
replace: ;i v saasis sa 306
Wheel, inspect. . ............ 299
Wheel, install .. ............. 306-307
Wheel, lubrication........... 302
Brake shoes
Connecting assembly. ... .. .. 282-285
Disconnecting. . .............280-282
Tnatallation ... oo convmsssmee. 282
Removal 6f. ..o v nom 280
Withdrawing. ............... 282
Brakes
Parkang . o cusiam vam bt 18, 285-286
BOTVAPR. ., oo esminnamssme: sesmegmmsn 18
Brakes, adjustment of steering . .274-285
BHE DAL 5« v s s 339
G
Cam followers
Inspect: surainnampslanE T 156
BBRAONEL, iyansovoa @i R e 152
Replace. ..........ccovvnnn. 154
Camouflage. . .. ............... 381-382
Capacities ... ................. 16
Air cleaner reservoirs. ..... ... 63
Lubricants and types........ 61
Care after exposure to gas...... 76
Care and preservation.......... 75-T6
Charging battery.............. 33
Chassis lubricants—cold weather 88
Circuit breaker’ ........ovesii 339, 344
Cleaning
Auxiliary generator air filter. . . 63
Engine air cleaners. .. ....... 62-63
Primary fuel filter. .......... 70
Closkany wovvwsimiemina s 343-344

394

Check lockout operation . ....
Clutch adjustment, complete. .
Lockout buttons

Pedal linkage adjustment
Synchronizing adjustment. . ..
Cluteh housing and cluteh

Clutch lockouts, use of
Clutch pilot bearing
Removal.. .. -vssms summsmi
Cleanandpack.............
Clutch selector lever shaft lubri-
Clutch shifter levers, disconnect.
Cold weather operation . . .. .. .32, 86-90
Engine lubrication
Cold weather starting
Combat zone precautions
Communiecations

Controls—operating. . . ........

Controls, operating instructions

Cooling system
Antifreeze solutions
Drain and refill
Inspection and maintenance . .
Pressure filler cap
Protection of

Water hose and fittings
Crankease ventilation
Crew compartment

Crew stations
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INDEX
C—Cont'd Page Ne. E Page No.
Cylinder head assembly . ... ... 136-142 | Echelon usage of organizational
To replace gasket. . ........ .. 136 tools and equipment. ... .. . 107-112
To remove assembly .. .......186-141 | Electrical installations, turret. . 352-358
To install assembly ... .. . .. . . 141-142 | Emergency starting. .. .. .. s 28
5 Emergeney stop buttons. ... . ... 341
Diti Engine lubriecating oil tank .. . 195-196
Ammunitibnrearsied) = 15 Engine lubrication—cold weather
Armament.................. 14-15 OPOIBLON. . . 1o e veieinnnn 86-87
Armor thickness. . ... ... . . 15 | Engine lubrication system...... 185-187
Capacitie.s. R EERER R e 16 | Engine oil pressure gage. .. .. ... 343
Communications. . ..... .. .. 15 | Engine shrouds, remove . .. .. ... 226
General.................... 12 Engine shut-down valve
Performance. . ... ........ 16-17 f:l'ustin solanoid 204
Power unit. .. ... 14 De;criptili)n s e 1 204
Tracka. . s 15-16 Replasin ]d =
Pouseh 15 gsolenoid...... ..... 204-205
Weights. . . ... iy 14 | Engine tools—organizational. .. 107-109
Decontamination. . .. .......... 92.95 | Enginetune-up................ 173-176
Demolition, methods of . .. ... .. 96-99 Engine water temperature gage. . 345
Descriptions Engines (detailed references are
General, turret and hull . .. 311 listed in alphabetical indexing
Power unit (engines). ... ...  118-124 Of_ units) ... ... e 118287
Destruction of materiel .. ... .. 96-99 A1r.cleaner3_ crrermenes s (62263
Differential...................272274 | CYinderhead............... kG-
Lubrication. . . ... ... 67-69 Dfsscrlptlon """"""""" =
] y S Differences between LA and
Differential lubrication— cold [ L Rart T ot 104, 106
weather.................. 88 Direction of rotation... . ..... 124
Diesel fuel specifications. . . . . .. 86 Draining lubricating oil . . . . . 57
Diesel principles and operation. . 121-122 Enginetest............coiues 29
Distinguishing features. .. ... 13 Fuel and oil—definitions. . . .. . 124
Driining Hand hole cover gasket re-
Airbos...... ... 1e7ags| Bleement. ...l 12
Cooling system............ 216 | ngtallation oo, 127
Engine lubricating oil system .. 214 Left and right—front and rear.122-124
Fuel oil filters........... . 70 Lubricating oil hoses, dis-
Fuel oil tanks...............243-244 connect. .. .......co0uninnn 216
Lubricating oil tanks and Lubricating oil tanks......... 63-66"
engines................... 57 RBemioval, . ....oovmmesmes o 213
Power train unit. . ... ... 276-277, 288 BLOPPINE:: sisedawnnonlsabions 32
Drive mechanism. ... .. .. . . 127 Synchronizing‘speeds_ S 258
Diive:protkote, . . ..o s v oo 300-301 Trouble ?.ho?tlng (detailed in-
e, | ¢ kW e formation md_exed under
P trouble shf)o‘tlng). e 127-135
BPIBCE v ve o sy e i 301 Valve and injector operating
Driver’s compartment. ... ... . 19 mechanism. ..o vninionn 142-156
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Equipment Fuel and oil—definitions. ... .. .. 124
Sighting and vision’. . . . . i 81 | Fuel oil manifolds
Fire control....... .. ..... .. 81 Description. . ... ......... .. 182-184
Equipment and accessories...... 80-82 Maintenance................ 184
Equipment, organizational tools Replacement.. ... .. .........184-185
and. . R L .107-112 | Fuel oil filters
Equ:pment tools and ... T7-85 Maintenance................ T70-71
Tools and accessories carried Fuel pump
ontsidetank: ooasraannuin: 7 Checking for leaks. .. ... ... .. 182
Special repair tools. . . . ... .. 77-80 Checking pump pressure. ... . 182
Equipment, use of special. ... ... - B2-85 Description. .. ........... ... 182
Eseape hateh ... . coosoassmmms 372 Replacing pump. .- .. ...... .. 182
Exhaust pipe, remove. ........216, 219 | Fuel supply system
Exhaust valve spring, replace. . . 147-149 Deseription: vaauiawms a6 238
Exhaust valves, replace. . ... ... 151-152 Filters, fueloil, ...... ... .. 240-243
Explanatory publications. . . 391-392 Description. .. ........... 240-24]
Maintenance..............241-243
F Fuel lines, external . . . . ... ... 245-247
Fan lubrication. :=:ansvmaasie. 250 Fuel oil specifications. . .. .. .. 245
Fans Fuel oil tanks
Description. ..... L AN A 207 Draining . . ............... 243
Installing... e 100d Removal.................248-245
Removing . . cees . 208 QELERNKE, | ovvsn wnmsm e mas 243-245
Films and film SU‘IPS tram mg 392 Tank selector valve. ... .. .. 238-240
Filter panel, removal.... .. .... .,219-222
Filters G
Maintenance, fuel oil. ... .. .. 70-71 | Gas, care after exposure to. ... .. 76
Filters, air cleaners and . . . ... .. 62-63 | Gas, decontamination...... . ... 92-95
Filters and strainers (engine oil) 190-192 | Gear shifting. ... .. ... .. ... .. 19
Filters (engine oil) Generator, auxiliary
Changing filter element... .. .. 191 Deseripblon « s s s vnssnsiem 12,32
Deseription. . <o e oo | B 191 Lubrication and fuel. .. ... ... 32-33
Maintenance. ... .. .......... 191 Maintenance. ... ... ....361, 364-365
Filters, lubricating oil . . .. ... ... 66 Replacement. ... ............ 365-366
Final drives, lubrication. ... .. .. 67-69 Starting:-iiisus siverianae 33
Final drive units. . .. ........ .. 295-296 SEOPDING: s susimnxmeviy 34
IsEalIEtON:, o e s et 297 | Generator, engine
Bemioval. . 4o o ssiiede 297 Description. . ...........180, 337-338
Fire control equipment......... 81 Labrieation . ...« viressmnmmons 180
Fire extinguisher, fixed system.. 82-84 Polarizing. oouvws s sz 181-182
Fire extinguisher, portable. . . ... 84-85 Removal and installation. . ... 181
Firing controls. ... ............ 44-46 | Generator regulators. ...... ... .337-339
Firing mechanisms and controls.374-379 | Governor... .................. 165-173
Firing of other guns............ 46-47 Adjustments. . ........... .. .169-171
Fittings, lubrication. ... ... .. .. 62 Control housing replacement. . 165-168
Fuel Weight and housing removal
Auxiliary generator unit. ... .. 32 and inspection. .. ...... ... 171-174
Fuel and lubricating oil gage. ... 848 | GYOUSEYS x cariniss R e .321-322
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G—Cont'd

Gyro-stabilizer system—servic-

ing. ..

Gyro-stabilizer unit. .. .

H
Hand hole cover gaskets replace-
MENE. o s
Hand throttle. .
Use of ..

Hatch—access a.nd escape . . . .
Hatch and port covers. . .
Hatch, escape. ..
Hatch ring, turret . .
Hatch, turret. . . .
Hull
Description .
General mformat]on
Inspection after combat .
Wiring diagrams. .. . ;
Hydraulic traversing mecha-
RIS i AR = e

Identification plate. . .. .. .. .. .
TAler: traek vn vns susmn s
Idling engine_ .. ... .. ... ..
Illustrations, list of . ... .. .. ..
Injectors .

Positioning lan(t()I‘ ra(‘k

Injectors, fuel
Installation: . (wosaeyssnaseys
Maintenance. .. .. ...........
Purpose....................
Removal of. .. .. .. sari
Testing ... ... .. .. .. ... .
Timing. .

Injector operatmg mechamsm,
valve and. .
Description . .
Exhaust valve sprmg, replace
Lash adjustment . . .. . .. .
Maintenance. .. ............

Inspection
After combat—turret and hull .
After operation. .. ... oo
At halt. . :

Bogie whee]s and aqsembly
Clubehl e anmmitinsl s

™ 9-731B
INDEX
Page No. I—Cont'd
Inspection—Continued Page No.
- 374-378 Clutceh, after removal . .. . .. . 266
42-44 During operation. .. .. .. 50
Fire extinguishers e 85
Periodic. . A T 52
142 After 50 hour's or 500 mi]eq 52-53
18 After 1.00 hours or 1000 mlles 53-54
31 Prestarting..............000 19425
12 Solenoid, firing. .. .......... . 356
379 Sprockets oo o 299
379 Suspension and track .. 298-300
369 Tracl_( tension and cnndltmn o 298
49 Inspection plates, remove engine. 214
Installing power unit. ... .. . .. .228-235
367 Instructions and controls....... 18-34
3-11 Instructions, starting . . . . ... .. 25-29
373 Instrument panel . ... ... . . 339-346
'394.398 Ilustrations..............22-23, 348
Maintenance. .. ... .......... 346
. 367-369 Replacement. .. ............. 347
L
13 Light switeh ... . ... ... .. .. .. 344-345
320 Lights
B 31 Blackout driving . . .......... 350
393.398 He.adlamps_..... N ORI ro 350
Tail and stop . i S D0=0b1
.. 156-164
162164 Log book . . . 75
Low oil pressure warning Ilght. : 343
Lubricating oil cooler (engine). .. 192-195
160 | 1 ubricating oil filt 66
s | Dot e
156-158 Lubricating oil gage, fuel and . ., 343
 158-160 | Lubricating oil lines, exterior. ... 57-58
160 | Lubricating oil strainers. .. ... .. - 66-67
.161-162 | Lubricating oil tank, engine. . .. 63-66
Lubricating oil system, drain. . . 214
142-156 | Lubricating system, engine . . . .185-187
.142-145 | Lubrication
147-149 Auxiliary generator.. ... ... .. 72-13
.-146-147 Auxiliary generator unit.. .. .. 32
.145-146 Checking hydraulic oil tank
lovel:a e v 72
373 Cluteh pilot bearings. ..... ... 69-70
51-52 Clutch release bearing. ... .. .. 257
o 51 Clutch selector lever shaft. . .. 72
..299-300 Engine transfer gear case .. ... 69
258 Final drives: oviasmssvimms 296
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INDEX
L—Cont'd M—Cont'd Page No.
Lubrication—Continued Page No. | Materiel list on vehicle. . .. . . ™
D S e 62 | Methods of demolition. ... ..... 96-99
Generator:;: St il 180 | Mufflers
QOIS v e s s 58-60 Begeription oGtz sibies 207
Instruetions................. B58-T4 REPIACIIFL o on oo et 207
INbErN RIS FOT: s s 62 i
Oil can points. . ............. 73 N
Points requiring no servicing. . 74 | Nomenclature lists, standard . . . . 391
Power train. . . oo oo 286-288 o
Powerunit.................. 55-57 . B
Propeller shaft . .. ........... 269 Ofl - pomts_‘ """""""" 73
Refarencanote indegs.. . .. 61 il coolgr, .engme .............. 192-195
Reports and records . . ... ... 74 Description. ................ 192
Starting motor.............. 178 Removal of by-pass valve.. ... 194-195
Starting motor—when engine Replacing . . . 193-194
e 74 0il cooler lmes. connectmg ...... 295
Table of capacities and types. . 61 Ofl cooler— power_trfnn utiit.... o 288
Transmission, differential and Oil cooler, transmission............ 57-68
ARl ARES . . o s 67-69 | Oil cooler, transmission—remov-
Universal joints and slip joint. T ing. B 223
When engine is removed for in- oil ﬁlters lubr;catmg 23 66
spection and overhaul...... 73-T4 031 114751 T R 240-24‘1
Lubrication, bogie wheels. ... .. 302 0!1 gage, fuel and lubricating. _ .. 343
Liibcation —eold Wwesther, .. . ‘86.88 03[ lines, external lubricating. ... 57-58
Chassis—cold weather. .. .. ... gs-g9 | Ollpan............. s 187
Lubrication, fan............... 250 | Oil pressure gage, engine. .. .. .. 343
Lubrication, water pump ....... 250 | Oil pressure gage hoses, discon-
0 (v o O O, 214
M Oil pumps, engine
Machine gun, turret. ... ... ... .378-379 Cleaning scavenger pump
Maintenance, organization. ... . . 100-105 SCTEBTL. .. . oo i 189-190
General information on duties IR0 hein [5) s lyrsey LETRe ey - 189
of using arms. . ...........100-101 Inspect oil pressure regulator
Auxiliary generator unit.... . . 104 valve. .. .. . s s 190
Cooling system............ 102 Replacement................ 189
CIUW?} Sl eieeie e Saalv e oL o 103 | Oil strainers, lubricating. ....... 66-67
Electrical system.......... 103-104 | Oj] tank, engine lubricating. . . ..195-196
Fuel and air intake system Removal and installation ... ..195-196
an(:l -~ heater_ """""" 102 0il tank, hydraulic, for traversing
Gun firing mechanism... ... .. 104 aehATiEm . o . 7
gzzlz:a;l;xts?s.t('ﬂ.r?: }g} Oil tanks and llnes. lubrlcatmg 57-68
Power tramiunit. ... 103 Qil temperature gage, transmis-
Propeller shaft............ 103 L A C N S L SR 345
Suspension and tracks. ... .. 103 | On vehicle materiel list....... .. i
Turret and hull . . . ........ 104 | Operating instructions and con-
Manifold, water............... 210-212 10 {:3 | AR S 18-34
Manifolds, fuel oil ............. 182-185 | Operating the tank . ... ........ 29-82
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INDEX
0O—Cont'd Page No. P—Cont'd
Operation Power unit—Continued Page No.
In warm temperatures, high al- Crankcase ventilation. ... ... . 185-187
titude, sand, slippery terrain 91 Cylinder head. . . . . R 136-142
Turret traversing mechanism  40-42 Description (engines). ... ... . 118-124
Operation under unusual condi- Diesel principles and opera-
BONE T s s e 86-93 Ty T 121-122
Organizational maintenance (See Direction of rotation..... . ... 124
maintenance) .. ............. 100-103 Engine lubrication system. . ..185-187
Organizational spare parts and Engine shut-down valve. .. .. 204-205
HCCERROTIeE Mus . T . LA e 113-117 Engine tune-up. ............ 178-176
Organizational spare parts, arma- Fans. . - s ..207-209
ment—definitions. ........... 113 Filters and stramers (engme
Organizational tools and equip- oil) . B L 190-192
2317 7 A R S e S T 107-112 Fuel and oll—deﬁnl‘t]ong ...... 124
P Fuel oil manifolds. . ......... 182-185
FUsl PR v oemasornmmsm 182
120§ 1 11 o OOy 380-383 Generator. . ......ou 180-182
Panel, light switeh. ... .. .. ... .. 342 BTy 5 o] ) o TP S, Y 165-173
Parking brake................. 285-286 Hand hole cover gasket re-
Parts and accessories, organiza- placement.............. s 142
COM:SPATe i suskive: rim e 113-117 Injectors. . ... ............. 156-164
PETTOTINANCR o e b arstoves 16-17 Installabion . . o cem oo b 127
Periodic inspection Left and right—front and rear 122-124
After 50 hours or 500 miles. .. 52-53 Lubricating oil tanks......... 195-196
After 100 hours or 1,000 miles. 53-54 Tabrication o . s en vesnns | JDDOT
Periscopes and telescopic sights. . 47-48 Mufflers. . ..o 207
) T3 ol B 470y 45, 48 Qil cooler (engine). .. .. ... ... 192-195
Port covers, hatch and .. ... .... 372 (3] 1T U O S 187
Power train unit............... 272-297 Oil pumps. vo e e s 189-190
Components. ............... 272 RemDV‘mg' power umt
Checking oil level............ 287 assembly. ... ............. 213-228
Differential .. o vuvan vy ouls 272-274 Starting motors, . ........... 176-178
Draining .. ............. 276-277, 288 Thermostats. .. ............. 212
PR ot s s 288 Trouble shooting—engine (de-
Inshallinge. oo s 293-295 tailed information indexed
Lubrieationyo cowes e 286-288 under trouble shooting)....127-135
LB 11T E N LN (PN 288 Water manifold. . ...........210-212
Removal i s o, M, b 8 288-293 Water pumps. . .............209-210
Transmission................ 272 | power unit—installing........ .. 127
Power transfer unit (See transfer Order of procedure. ... .......229-233
unit) X : :
Power unit (detailed references Powler R 213-?28
are listed in alphabetical index- Aly F?ater fuel hosea.. """" :3‘14
ing of units)........ " 11, 14, 118-237 Auxiliary generator air duet. . . 223-224
Air cleaners, engine .. . .62-63, 196-201 | Auxiliary generator muffler
Air heater (engine). .. .. ... .. 178-179 tubing. .. ...l zz2
Air intake system............ 196-197 Battery cables. ............. 213-214
Blowers oy amsrrnns s voi 201-204 Clutch shifter levers. .. ...... 223
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INDEX
P—Cont’d S Page No
Power unit—Continued Page No. | Seat, remove assistant driver's . . 271
Deck plates and splash guard .215-216 | Secondary fuel oil filters
Engine shrouds. . ............ 226 107 H T R 70
Exhaust pipes............... 216217 | Replacing element. ... .. .. ... 70
Filter panel _________________ 219 Service brakes. ... ............ 18
Generatorg _______________ 181 Service, deﬁnition e e 100
Inspection plates. . .......... 214 | Shifting, gear................. 19
Lifting engines.......... ... 226-228 | Shipment, preparation for. . ....384-385
Lubﬁcating oil sygt,em ______ 214 Shrouds, engi.ne ............... 226
Mounting bolts. . ........... 215, 226 | Sighting and vision equipment 81
Oil pressure gage hoses. . .. ... 214 | Sights, periscopes and telescopic, 47-48
Tachometer drive cable.. . .. .. 224 11y | TN 3561 _
Transmission oil cooler. . . . ... 223 | Solenoids
Throttlereds. ........... s 216 Air shut-down valve. . . . . 204-207, 350
Universal joint, rear. . ... . ... 222 Inspecting firing............. 356
Water temperature gages. . . .. 222 | Spare parts and accessories, or-
Precautions—combat zone. . . . .. 75 ganization .................. 113-117
Preparation for shipment and Spare parts and accessories car-
SCONBRE v s s s o 384-390 redintank oo minmnaas 113-117
Prestarting inspection. .. ... . ... 19-25 For machine gun cal. .30.. ... 118-115
Primary fuel oil filters—cleaning For sub-machine gun cal. .45..115-116
and draining ... coue v 70 For machine gun ecal. .50.. . .. 116
Propeller shaft. ... ... ..., 269, 294 For 75 mm. gun M3 . ... ....116-117
Inspeetion. ..u e sy 269-270 | Sparepartslist................ 7, 82
Replacement......... .. .. ... 270-271 | Special engine tools............ 107-109
Protection of coo}ing system. ... 88-89 Special repair ) 21| A T7-79
Publications, explanatory....... 391-392 | Special tank tools.............. 109-112
Pump, air heater hand . .. .. ... 342 | Specifications, fuel oil ... .. .. ... 245
Pumps, engine oil............ .. 189-190 | Speedometer.................. 342
Push rod, replace........... . 155-156 | Springs, volute (See volute
Pump, water .. ........ .. ... .209-210 springs)
. Sprockets, drive
R Deseription. . ............... 300
Radiators, to replace........ ... 252 INBDRCE v cinsannmas tarsin 2 299
Radio Replace. ................... 301
Description and use of . . . .. .. 358-360 | Standard nomenclature list . . ... 391
Interference elimination. . . . .. 351-352 | Starting motor lubrication—when
Rebuild, definition.......... ... 100 engine is removed . . . ........ 178
Rty tite 75 Starter, solenoid switch......... 346
""""""""" Starting instructions........... 2529
References.................... 391-392 Cold weather starting. .. ..... 26-27
Removing power unit. ........ 213-228 104 (1T5) {4401 Ly OOt S 28
Repair, definition.. . ... ... .... 100 Starting by towing........... 28-29
Repair tools, special .. ......... 77-80 |  Warm weather starting. ... 2728
Replace, definition............. 100 Stig:tfi n;io:zr """""""" i,;g
Reports and records—lubrication 74 | Lubrication. ... .. 178
Rocker arm or shaft, replace. . .. 152 Replacement. ... ............ 176-177
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INDEX
S—Cont'd T—Cont’d Page No.
Starting motor—Continued Page No. | Testing fuel injectors........... 160
Solenoid and switch assemblies, Thermostats. ................. 212
replacement............... 177-178 | Throttle. ... nvuiin 18
Steering brakes, adjustment of . .274-285 | Throttle linkage
(Major) . ..o e, 276 AQIUREINES oot i o 260
(Minor) ...... ............. 274-275 FFeQIUP: smninssitinsrimmies 258
Steering levers...........c...u. 18,277 | Throttle rods, engine compart-
Adjust . ..o 279 ment—disconnecting. .. .... .. 216
Adjust connecting rods. . .. ... 279 | Throttle, use of hand....... .... 31
Disconnecting linkage. ....... 277 | Timing fuel injectors........... 161-162
Test for equal travel . ........ 279-280 | Tools, engine..................107-109
Stopping the engine............ 32 | Tools and equipment
Storage, preparation for........ 3856-390 For using arms.............. T7-85
Strainers, engine lubricating oil. .190-192 Special repair tools. . ........ 77-80
Cleaning . .. ................ 192 ‘Tools and accessories carried
Description. . ............... 191 autaide tank. ...ovie siaen T7-79
SEEVACIN P iotsassiiostan, 66-67 | Tools and equipment, organiza-
Supply tanks.................. 13 tional: - v mremmnran s sy 107-112
Suspensions and tracks Tools, tank, set................109-112
Deseription................. 298 | Towing, tostart............... 28
Inspection __________________ 298-300 b Y L R 15-16
Switches Adjusting tension............311-312
Air heater ignition........... 341 Care and maintenance. . .....318-319
Battery::o::cnmsss s 323-337 DESCHPEION ... s opiviwcsnrm s e 310
Blackout driving light. . ... ... 345-346 Grousers:. .o imanig 321-322
Tghbisirasys: sonpems s 344-345 JAlers s v wusirce simammmnny 320
Panel light. ., v wmiins 342 Installing new block....... .. 314
Solenoid starter. . ........... 346 Installing new track......... 317
RO R B ey oo e e s 341 Replacing dead block......... 313-314
Synchronizing clutches......... 262 Replacing thrown track. . .... 316-317
Synchronizing engine speeds . . .. 258 Reversing direction.......... 317-318
Allowable variation. ......... 258 Turning blocks. ............. 314-316
Importa‘ﬂt engine synchroniz- Types .................... 310-3-11
T D R CA 258 | Tracks and suspensions......... 298-322
When fault is throttle........ 258 | Track tension and condi-
P 1 298, 311-312
T Training films and film strips. . . . 392
Tachometer: ... anaai 342 | Transfer gear case lubrication. .. 69
Tachometer drive cables, discon- Transfer unit
Neebing - oprmmy st pmmmiiEas 224 Deseription. . ............... 236
Tanks, engine lubricating oil.... 63-66 Installation................. 237
Tanks and lines, lubricating oil. . 57-58 RBemoval. o ieesiiamiieg 235-236
Tanks, fuel oil .. ccivvwev v 243-245 | Transmission. .. .............. 272
Tanks, supply................. 13 Oilcooler. ... ............... 57
Tanlk tool set.: ..o sonnnass 109-112 Transmission lubrication. .. . .. 67-69
Telescopic sights, periscopes and. 47-48 | Transmission lubrication—cold
Terminal boxes; o uwnaasess 347-350 weRther: v s 88
Teat, enNgNe... . cvvovvwanawans 29 | Transmission oil cooler, removing 223
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INDEX
T—Cont’d Page No. Y—Cont’d
Transmission, oil temperature Valve and injector operating
(17|t xR WY | F 5 345 mechanism—Continued Page No.
Traversing mechanism, turret. .. 367-369 Maintenance. ... ............ 145-146
Trouble shooting Valve lash adjustment. . . ... ... 146-147

Electrical...................3566-358
1Y a1 - e L e reee i 1 =3 {1
Checking compression........ 130-132
Detonation. . co. . owua iy 134
Failufe to: SEart. . .. v v 127-128
Lack of pressure. .. ....... .. 135
Lioss of power. ........ ... .. 132-133
Smoky exhaust.............. 133-134
Stalling: i ssmsamma amaaes 132
Uneven running—excessive vi-
bration.........000.000.2.128-180
Tune-up—engine. ... .......... 173-176
TARTEE AW LI, St B, e 15
Electrical installations. . ... .. 352-3568
Tarket hateh: s uama s Tt 48-49
Turret-and hall.: o s 3-11
DeSCrIDUION .5 o v v wwni s b 367
Hatchring. ... .............369-371
Inspection after combat. ... .. 373
Traversing mechanism. . .....367-369
Turret machine gun. . .. . ... ..378-379
Turret traversing mechanism... . 40, 42
Checking oil level. . ... ...... 72
Filling hydraulic system...... 72
Turret wiring diagrams. .. ... .. 330, 332
U
U_niversal joint lubrication. .. ... 71
Universal joint, rear—disconnect-
Mg casman e . el {298
Unusual conditions, operation
11T [ IR S Smiion ) e 86-91
Use of special equipment. . . . ... 82-85
v
Valve and injector operating
mechanism.................142-156
1D 127 Tot ul | il ) (et 142-145
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Valve spring, exhaust (replace)..147-149
Valves

Air heater fuel shut-off. . ... .. 342
Engine shut-down. .. ..... ... 204
Fuel tank selector. . ...... ... 238-240
Valves and valve seats, recondi-
tion........................149-151
Valves, exhaust—replace. . . .. .. 151-152
Ventilation system (engine crank-

CRBE wiaan o m W i A L 185-187
NABIOMRL i somsisioia o msaeaf s tate 12
Voltage and current regulators. .337-339
Nolbmeter . s ia i natia 342
Volute springs

Inatallation. . oo 309

REMOVAL. . oo s wammn st 307-308

W
‘Warm weather starting......... 2728
Water expansion tank......... 250, 254

Pressure filler cap............ 254
Water manifold. .. ............ 210-212

Description. . ............... 210-212

Replacing: . civq animsaaas 212
Water pumps. ................ 209-210

Deseription: .o sonen s 209

Replacing ... . oo wnonmmme s 209-210
Water pump lubrication. .. .... 250

Water temperature gages, engine 345
Water temperature gages, remov-

IO i e s e s SR 222
WRIEhEE .o st e e 14
Wheels, bogie. .. .......... 299, 302-307

Replacing seals and bearings. . 306
‘Windshield, hatch hood and. . .. 13
Wiring diagrams

Engine compartment....... .. 326

] R Re T ML . T ]

Turret..................... 330, 332
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