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PART ONE—OPERATING INSTRUCTIONS
Section |
INTRODUCTION
Paragraph
RO oo ¥ n b R Bl e B b et bt 1

1. SCOPE.

a. This operator’s manual covering the 3-inch Gun Motor Car-
riage M10 is for the information and guidance of using arm personnel
charged with the operation, maintenance, and repair of this vehicle.

b. It contains descriptions of the major units and their functions
in relation to the other components of the wvehicle. It provides in-
structions for operation, also inspection, repair and replacement of
units. The manual is divided into four parts:

(1) Part One—Operating Instructions (sections I through VIII):
Information and instructions chiefly for the guidance of the operating
personnel,

(2) Part Two—Vehicle Maintenance Instructions (sections IX

through XXIV): Information and instructions for the guidance of
operating and maintenance personnel.

(3) Part Three—Armament (sections XXV through XXX): In-

formation and instructions on armament.

(4) Part Four—Storage and Shipment: Information includes in-
structions on preparation of the wvehicle for limited storage and
domestic shipment.

c¢. Repairs, Modifications, and Adjustments. All repair oper-
ations, field service modifications, and service adjustment, beyond
the scope or facilities of the using arms must be referred to a higher
authority.

LIBRARY U. OF 1. URBANA-CHAMPAIGN

UNIVERSITY OF ILLINOI!

AT IRBANA-CHAMPAIGN
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Section Il
DESCRIPTION AND TABULATED DATA
Paragraph
TOENOETEHIORE . oo v s S 2 B B e B S each 2
Differences between models. ... ........... .. iiriieinns 3
Tabulated data ............... R T T I 4

2. DESCRIPTION.

a. The 3-inch Gun Motor Carriage M10 is an armored, full track-
laying vehicle powered by twin Diesel engines.

b. Distinguishing Features. This vehicle is identified by sloping
hull, turret sides, and an open turret. Counterweights attached to the
rear of the turret balance the weight of the 3-inch gun. Bosses welded
to the hull front, side plates, and turret side plates are for attaching
auxiliary armor plate.

¢. Power Unit (Twin Diesel Engines) (fig. 32). The power unit
consists of two six-cylinder, two-cycle, liquid-cooled, Diesel engines
mounted side by side as a single unit in a compartment at the rear
of the vehicle.

d. Armament. The principal armament of the 3-inch Gun Motor
Carriage M10 is a 3-inch gun M7 carried in the M5 gun mount at
the front of the turret. A cal. .50 M2 HB flexible machine gun may be
used in either the flexible mount in the bracket at the top rear edge
of the turret, or set up on an M3 tripod mount for use outside the
vehicle. Stowed inside the vehicle are a cal. .45 M1928A1 Thompson
submachine gun, one cal. .30 rifle M1903, four cal. .30 M1 carbines,
and one grenade launcher M1 for use with cal. .30 rifle M1903.

e. Radio and Vehicle Intercommunication Systems. The ve-
hicle is equipped with a two-way, high-frequency, voice-type radio
set (fig. 7). In addition, an intercommunication system is provided
for the commander, driver, assistant driver, and gunner.

3. DIFFERENCES BETWEEN MODELS.

a. lIdentification. Each vehicle has an identification plate in the
driver's compartment attached to the left side of hull. This plate
carries the wvehicle serial number, manufacturer’s name, and oper-
ating data (fig. 9). The same serial number is stamped on all four
towing brackets, and on the hull behind identification plate.

b. Changes in Design. Although they do not affect using arms
operation or maintenance, changes have been made in the 3-inch
Gun Motor Carriage M10 since earlier vehicles were manufactured.

7
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RA PD 36120

Figure 3—3-inch Gun Motor Carriage M10 with Cal. .50 Antiaircraft Gun Mounted—Top View
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Figure 6—3-inch Gun Motor Carriage M10—Cutaway View
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RA PD 36265
Figure 8—Filler Openings on Left Side

These changes include the following:

(1) Changes in clutch assembly include a heavier clutch pressure
spring and semimetallic facings. A clutch equalizer was also added
(fig. 81).

(2) Track support rollers attached to the rear instead of above
bogie suspension brackets (fig. 133). '

(3) Grouser racks are now on sides of hull instead of on turret
(fig. 5).

(4) Turret counterweights were added (fig. 5).

(5) Single, instead of double, throttle control is now used (fig.
47). This was covered in Field Service Modification Work Order
G130-W2.

(6) Parking brake has been changed from tranmumnn type to
steering lever type (fig. 13).

(7) Turret locks were changed from handwheel to two lever-
type locks and relocated on left side of turret, one on each side of
loader’s seat (figs. 184 and 185).

(8) Gun firing circuit pedestal was changed from single jack
(fig. 179) to three-pronged plug-and-socket type. This is covered in
Field Service Modification Work Order G130-W10.

14
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3. GUN. MOTOR CARRIAGE M0 @
URD. DEPT,U.S. ARMY GR0SS WEIGHT [ :
MFED.BY FISHER BODY DIV. GENERAL MOTORS CORP. |
MFRS.SERIAL NO. BN ORD.SERIAL NO. ERESE
ENGINE CRUISING SPEED RPM. |
MAX.FOR SHORT PERIODS MEEIEE R.P.M.

VEHICLE CRUISING SPEEDS -
| - I M.P.H. 4 - BEEE M.P.H.
Z-IEE M.PH. o - IEERN M.P.H.
J-INEE M.P.H. REVERSE-EERE M.P.H.
DIESEL FUEL INERNERERTERS
SUMMER OIL S.AE.IEERE WINTER OIL S.AE. RIS

iS4 CREW 5 MEN IR /o

RA PD 36266
Figure 9—Vehicle Serial Number Plate

(9) Hooks have been provided for drivers’ doors to lock them

in open position (fig. 22). This was covered in Field Service Modifica-
tion Work Order G130-W7.

(10) Steps were added to outside at front for ease in entering or
leaving vehicle.

(11) A safety locking arm has been installed on engine compart-
ment splash panel (fig. 140).

(12) Lubrication oil tank dip sticks were provided for manually
checking the oil level in the tanks.

4. TABULATED DATA.

a. Vehicle Specifications.

Length, over-all .. .. ... .. ... .. .. .. ........... 20 ft 2 in.
Widty, owrer=all . .coiviameisrir e s TR 10 ft
Height, over-all ... ... . ... e, B ft 134 in,
Shipping weight (appmxlmate) i ey BS0B 1B

Weight, fully equipped (with cuunterwmghts pi-
oneer equipment, water, oil, fuel, ammunition

and crew) (approximate) ................... 66,000 1b
Teack ..... s s e sy TRUDDEr
Track size, '.mdth and length ................... 169, in, x
39 ft 515 in.

Tread (center to center) ...........oviienvnin. 83 in.
Track shoe width (tread) .................. ... 12154 in.

RO RO - i e B T i S S s 6 in.
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LAnKE, Por tPRCIE  «ouviss ainiiaii s b b sie s i five 79
Ground contact .. ... ... ... .c.ciicnasasrsarans 3,346 sq in.
Ground clearance, vehicle ..............co0venn 18 in.
Pintle height . ... . ... divremisidies i 1 ft 4 in.
RERMORE 0o o S S o W 0 , H 5
BRBEEN - oot i R e R e S 5

b. Performance.
Maximum width of ditch vehicle will cross. ... ... 7 ft 5 in.
Maximum vertical obstacle, such as wall, that ve-
hicle will climb over:

Rubber tracks, without grousers . ............. 18 in.
Rubber tracks, with grousers ................ 36 in.
Maximum fording depth (at slowest speed) .. ... 40 in.
Approach angle .......... ... .cciiiiiiiiianens 30°
Departore sSngle oo e TG 30°
Minimum turning radius . ........... 0000 26 ft in 1st gear
50 ft in 5th gear
Allowable list .............00iiiiiinnnnnn, 25"
Towing facihities (front) ......c..000eiianaiiws 2 towing shackles
Towing facilities (rear) ...........co0nviernnens 2 towing shackles

Maximum grade-ascending ability (with grousers) 1 pintle 30°
Maximum grade-ascending ability (without

EPOURETE) | oo vvoretoiins St W SO D 27°
Maximum grade-descending ability (approximate) 30°
Maximum recommended sustained speed (on

hard road) . ceavs 2h mph
Maximum speed shurt penﬂds (nn har-:l ruad) . 30 mph
Maximum allowable engine speed. ... ........ '. .. 2,100 rpm
Engine governed idling speed . cereeen.. 400-500 rpm
Recommended idling speed dunng; halt _________ 800 rpm
Cruising range (at 18 mph) ................... 140 miles

¢. Capacities: Fuel, Lubricating Oil and Water (U. S. Stand-
ard Measures).
Fuel oil (2 upper tanks, each 69 gal)
(2 lower tanks, each 1414 gal).... total 167 gal

Gradeof fuel ofl . .. .. ... iiinnems s No. 1
Cetone Tating of Tasl ol e o s seuia ey ey 50
Lubricating oil, engine lubricating system (includ-

ing tanks—each engine 32 qt) ............ total 64 gt
Lubricating oil, lubricating oil tanks

(2 tanks, each 24 qt) .................. total 48 qt

Lubricating oil, power train unit (transmission,

one-piece differential and final drives) ... . .... 38 gal
Lubricating oil, secuind type AC air cleaners
- Te o LR o O N, total 21 qt

UNIVERSITY OF ILLINGIS
AT URBANA-CHAMPAIGN
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Lubricating oil, Donaldson air cleaners

(each 214 qt) . OO « v iy 1 & 1
Lubricating oil, transfer gear umt .............. 214 qt
Coolant, cooling system (15 gal each engine, in-

cluding tanks and radiators) ................. 30 gal

d. Communications System.
Radio type SCR-610 (1 every two vehicles) range 3 miles

Telephone, intravehicle, RC99 ... ... ........... 2 way
Flags, signal (1 red, 1 orange, 1 green) ..... .total 3
Flagstaffs ........... ..., 3

* ¢, Armament.

1 gun, 3 in., M7

1 gun, machine, cal. .50, M2 HB

5 carbine, cal. .30

1 gun, submachine, Thompson, cal. .45 M1928A1

17 Pl i el
UNIVERSITY OF ILLINGIS

AT URBANA-CHAMPAIGN



T™ 9-752

5
3-INCH GUN MOTOR CARRIAGE M10
Section Il
DRIVING CONTROLS AND OPERATION
Paragraph
Instrument panel ............c.. 00 it 5
RADBEEOIME . coochom b casan g i, T 0 e A A 6
Starting the engines . .............coiiiimerrrnmnreennns 7
Operation of the vehicle ............. ... .. ... ... iv.n. 8
Stopping the engines ....... T g W R RN 9
TOWHE e el . o oo ionen ot e A m e b AR 10

5. INSTRUMENT PANEL.

a. The instrument panel is mounted on the left sponson forward
of the driver’'s seat. The gages and controls grouped on the left side
of the panel are for the left engine, and those on the right side of
the panel are for the right engine.

(1) OuTLET SockEgETs. These are used for plugging in an inspection
light and other electrical accessories.

(2) STARTER BUTTONS. The starter button on left side of panel
is pressed to start the left engine. The button on right side is used
to start the right engine. There are two auxiliary starter buttons on
the filter panel, in engine compartment, for convenience when working
on the engines.

(3) EMERGENCY StoP BUTTONS. These are used to stop engines,
should they fail to stop when throttle is returned to “NO FUEL"
position, or if engines get out of control due to faulty governor or
throttle linkage. CAUTION: Emergency stop buttons must not be
used except when engines fail to stop when throttle is returned to
“NO FUEL"” position. Should emergency stop fail to stop engine, the
engine can be stalled by shifting transmission into 5th gear and
releasing clutch pedal.

(4) AIR HEATER SwITCHES. These are used to turn the ignition
for the engine air heaters on and off. Switches must be turned to
“OFF"” position unless air heater pumps are being operated (par.
7 ¢ ().

(5) AIR HEATER FUEL VALVE. This valve controls fuel supply to
air heater pumps. They - must be turned off except when an air heater
pump is being operated (par. 7 ¢ (3)).

(6) Brackout LiGHT SwiTcH. This switch is used to turn the
blackout driving light “ON" and “OFF" when it is installed in the
left headlight socket (par. 6 m and fig. 20).

(7) LiGHT SwITCH SAFETY LOCK. It is located on the side of driv-
ing light switch to prevent light switch from being accidentally pulled

3 - 1T . I
1 O T I ”. i
I F 4l &
I-I|. il o LR

TIEEAKNA-THARPAICH
| 1l | | TiwatinEk!
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beyond the blackout position. Safety button must be pushed into
pull switch beyond blackout position (fig. 11).

(8) DRivING LIGHT SwiTcH. This switch controls the service and
blackout lights when they are in position on front of vehicle (par.
6 | and m). The lighting chart (fig. 12) provides complete infor-
mation on switch positions and lights.

(9) PaneL LigHT SwitcH. This switch is used to turn panel
lights on and off, and to control their intensity. Turning knob clock-
wise turns lights on and increases their intensity.

(10) AIrR HEATER INDICATOR Li1GHTS. When air heater switches
are “ON,” indicator lights show red.

(11) AR HEATER FueL Pumps. These pumps are hand-operated
to spray fuel out of engine air heater nozzles (par. 7 e (5)).

(12) CircuiT BrREAKER RESET ButTONns. For resetting circuit
breakers which are used instead of fuses to protect electrical wiring
and units. Circuit breaker button snaps out, when circuit is over-
loaded. To reset circuit breaker, press button in and release immedi-
ately. Holding button down may cause serious damage. If button
snaps out again, do not attempt to reset until trouble has been
corrected. A plate identifying the circuit breaker buttons by function
is located on the panel just below and to the right of the buttons.

(13) TANK GAGE CoNTROL SWITCH (fig. 10). Connects tank gage
on instrument panel with level gages in fuel and oil tanks. Turning
control switch to either L or R under “FUEL” shows level of fuel
in left or right upper fuel tank. Turning switch to either L or R under
“OIL"” shows level of ocil in left or right engine lubricating oil tank.
When operating vehicle, the control switch must be turned to the
proper position to correspond with setting of fuel tank selector valve,
so gage will continually show the quantity in tank supplving the fuel.

(14) TaAcHOMETERS. Hand indicates engine speeds in revolutions
per minute, Figures record total engine revolutions in thousands.

(15) VoLTMETER. Indicates state of charge in the batteries. Read-

ing of 24 to 26 volts, when engines are not running, indicates the
batteries are fully charged.

(16) AMMETER. Indicates the rate of current flow into or out of
the batteries. When batteries are fully charged and all electrical
units turned off, the ammeter will show a very low charging rate with
engines running. Maximum charging rate is 100 amperes, 50 amperes
per generator, when both engines are running.

(17) Crock. Eight-day hand-wound clock with sweep second

~ hand.

(18) CrLock SET AND WIND KNOB. Turn clockwise to wind, pull
out and turn to set.
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A—OUTLET SOCKETS N—-TACHOMETERS

B—STARTER BUTTONS O —VOLTMETER
C—EMERGENCY STOP BUTTONS P—AMMETER
D—AIR HEATER SWITCHES Q—CLOCK

R—CLOCK SET AND WIND KNOB
S—INSTRUMENT PANEL LUIGHTS

T—FUEL AND OIL GAGE

U—ENGINE TEMPERATURE GAGES

V —ENGINE OIL PRESSURE GAGES
W—LOW OIL PRESSURE WARNING UGHTS
X —SPEEDOMETER

E—AIR HEATER FUEL VALVE
F—BLACKOUT LIGHT SWITCH
G—LIGHT SWITCH SAFETY LOCK
H—DRIVING LIGHT SWITCH
I—PANEL LIGHT SWITCH

J—AIR HEATER INDICATOR LIGHTS
K—AIR HEATER FUEL PUMPS
L—CIRCUIT BREAKER RESET BUTTONS Y —SPEEDOMETER TRIP MILEAGE RESET KNOB
M—TANK GAGE CONTROL SWITCH Z—TRANSMISSION OIL TEMPERATURE GAGE

AA—LOW OIL PRESSURE WARNING LIGHT SWITCHES RA PD 362688

r
Legend for Figure 10—Instrument Panel
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SERVICE STOP LIGHT
SERVICE LIGHTS

BLACK-OUT LIGHTS

— OFF

Figure 11—Driving
Light Switch Positions

k% 4

fetl b 1~._

1R

1 ] 1]
purineh 8 $osani ] Qs
Wl g y i

04
\Z DEPRESS LOCK-OUT BUTTON
FOR THESE POSITIONS

RA PD 36352
LIGHTING CHART
Driving Light
Switch Position Lights Operating Location
1. Pull knob to
BLACKOUT POSITION Blackout marker Top of R. and L.
headlight
Blackout taillights Lower Section R.
and L. taillights
Blackout stoplight Upper Section R.
taillight
2. Push button and Service headlights R. and L. headlight
pull knob to SERVICE Service taillight Upper Section L
POSITION taillight
Service stoplight Upper Section L.
taillight
3. Pull knob to Service stoplight Upper Section L.
STOPLIGHT POSITION taillight
4., Push knob to None None
OFF POSITION
3. Pull knob to st Blackout driving Blackout driving
position and pull light
blackout driving Blackout faillights i
= . ghts Lower Section R.
Iﬂlﬂ:i C;:ETT mmﬁ - ond L. taillights
Blackout stoplight Upper Section R.
taillight
RA PD 36271

Figure 12—Lighting Chart

(19) INSTRUMENT PANEL L1GHTS. Four lights behind covers illumi-
nate the instruments on the panel.

(20) FueL AND OiL GAGE. Indicates level in fuel or oil tanks
depending upon position of control switch.

(21) ENGINE TEMPERATURE GAGES. Each gage indicates tem-

22 Oic
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A—STEERING LEVERS E—GEARSHIFT LEVER

B—CLUTCH LOCKOQUTS F—BRAKE LOCKING PEDAL
C—THROTTLE LOCKING LEVER G—ACCELERATOR PEDAL
D—THROTTLE H—CLUTCH PEDAL RA PD 36274

Figure 13—Driver's Controls (Seats Removed)
23 UNIVERSITY OF |LLIND
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perature of liquid in the cooling system of one engine. Gages must
read 50°F before driving the vehicle. Maximum safe operating tem-
perature is 225°F.

(22) ENGINE OiL PrREsSURE GAGES. Each gage indicates the oil
pressure in the lubrication system of one engine. Gages should read
4 to 5 pounds within 30 seconds after starting engines and 35 to 50
pounds from 1,500 to 2,100 revolutions per minute.

(23) Low OiL PresSURE WARNING LIGHTS. Red indicator lights
warn driver of low engine oil pressure. Lights turn on when throttles

i & -\l _r

=T

RA PD 36275
Figure 14—Locking Steering Lever Parking Brake

are moved out of “NO FUEL" position and go out when oil pressure
reaches 12 to 14 pounds. If a light flashes on at engine speeds above
1,000 revolutions per minute, stop engine immediately and investi-
gate cause of low oil pressure.

(24) SPEEDOMETER. Indicates the vehicle speed in miles per hour.
Upper odometer registers total mileage. Lower odometer registers
trip mileage.

z‘ Lif JI-.'EF-Z','.i'i". I;Z-F. I LLIr-'-J-Z:II'_.
AT URBANA-CHAMPAIGN
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(25) SPeepOMETER TRIP MILEAGE RESET KNoOB. Push in and
turn to reset trip odometer, then release.

(26) TransmissioN OiL TEMPERATURE GAGE. Indicates tempera-
ture of the oil which lubricates the transmission, differential and
final drives. Reading should not exceed 300°F.

(27) Low OiL PreEssurRe WARNING LIGHT SWITCHES. These
switches control low oil pressure warning lights. The switches close
the circuits when the oil pressure is less than 11 pounds per square
inch, and turn on the red warning lights which remain lighted until
the pressure increases to more than 11 pounds per square inch. At
idling speed, with engine warm, minimum oil pressure is 4 pounds
at 400 revolutions per minute, Normal operating pressure is 30 to 40

RA PD 36276

Figure 15—Releasing Steering Lever Parking Brake

pounds although in some engines it may exceed 40 pounds which is
permissible. Minimum operating oil pressure is 35 pounds at 2,100
revolutions per minute. To prevent warning lights from remaining
lighted when the engines are not running, a microswitch in the
throttle lever bracket (par. 217) is open when throttle lever is in
“NO FUEL" position.

25
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6. CONTROLS.

a. Steering Levers. The two steering levers are mounted side by
side, directly in front of driver’s seat (fig. 13). The vehicle is steered
by pulling on the right lever to turn to the right or the left lever to
turn to the left. Pulling back on either lever slows down the track
on that side and speeds up the track on opposite side, causing the
vehicle to turn.

b. Service Brakes. The same brakes used for steering the vehicle
are used to stop it. Pulling back evenly on both steering levers at the

3 ;}-i
g

RA PD 36277

Figure 16—Transmission Parking Brake

same time- applies the brakes, and slows down the vehicle in pro-
portion to the effort applied.

e. Parking Brakes.

(1) STEERING LEVER TYPE. The steering brakes on late model
vehicles also serve as parking brakes which are applied to hold the
vehicle when it is not in motion. To apply parking brakes, press with
right heel on rear pad of lock pedal on floor at right of steering levers
(fig. 14), and pull back on both steering levers. To release parking

I_IHI'-.'EF-:.'.'-” Y OF I.L.I;IIN-fll'_;
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brakes, pull back on both levers and press down on front pad pedal
(fig. 15). This moves the quadrants out of engagement with the pawls.
CAUTION: Parking brakes must be released before driving vehicle.

(2) TRANSMISSION PARKING BRAKE. On earlier model vehicles the
parking brake (fig. 16) is mounted on rear of transmission, and
operated by a lever to right of gearshift lever. To apply parking

LOCKOUT RELEASE BUTTON

EMERGENCY
CLUTCH LOCKOUTS

CAUTION: USE ONLY WHEN NECES-
SARY TO RUN ONE ENGINE INDE-
PENDENT OF OTHER

FULLY DEPRESS CLUTCH PEDAL
BEFORE OPERATING LOCKOUTS

TO LOCKOUT TO RELEASE

1—-FULLY DEPRESS | 1—FULLY DEPRESS
CLUTCH PEDAL CLUTCH PEDAL

2-SLOWLY PULL| 2-SLOWLY PUSH
OUT BUTTON IN BUTTON

J—RELEASE PEDAL 3—-RELEASE PEDAL

DO NOT RUN LOCKED-OUT EN-
GINE LONGER THAN NECESSARY

CLUTCH LOCKOUT
BUTTON

THROTTLE
LOCK LEVER

THROTTLE

RA PD 36278
Figure 17—Clutch Lockouts

brake, pull back on lever. To release parking brake, push lever
forward, CAUTION: Transmission parking brake must never be
applied when vehicle is in motion.

d. Clutch Pedal. Located to left of steering levers (fig. 13).
Depressing or pushing the clutch pedal down disengages both
clutches, and disconnects the two engines from the driving mechanism
and from each other. Releasing the pedal and letting it come up
engages the clutches.

:r |.|H|"-'EFI'.-Ii'.1 ;:'F ILI.IIH-:Ilf'
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e. Clutch Lockouts. The two clutch lockout buttons are mounted
in the throttle bracket (fig. 17) and are used to lock the two clutches
out of engagement. This permits starting one engine at a time without
holding clutch pedal down or, in an emergency, using one engine
to operate the vehicle. To lock out the clutches, hold clutch pedal
down, pull out clutch lockout and release clutch pedal. To release the
clutch lockouts, hold clutch pedal down, push in on latch button in
center of clutch lockout, and push clutch lockout all the way in.

Figure 18—Fuel Tank Selector Valve

CAUTION: Transmission must be in neutral while operating clutch
lockouts. Do not run engines with clutches locked out any longer |
than necessary.

f. Accelerator. The accelerator is located on floor to right and
forward of steering lever (fig. 13).

g- Throttle. The throttle is mounted on a bracket attached to
front slope of vehicle (fig. 13). Pushing the throttle forward increases
speed of engines, pulling it all the way back puts it in the “NO

Original from
28 IJNI'-.‘EP.SIH OF :LLINUIE-
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FUEL” position. Throttle must be placed in “IDLING” position to
start engines and maintain proper idling speed. To set throttle in
idling speed, push it half-way forward, then slowly pull it back until
idling position notch is felt. The Diesel engines are stopped by moving
the throttle into “NO FUEL” position, which shuts off the fuel supply
to the injectors, and not by turning off an ignition switch, which is
the way a gasoline engine is stopped. Earlier model vehicles were
equipped with two throttles and dual throttle controls. When these
vehicles were modified to use a single throttle control, the dual
throttles were connected so as to operate as a single throttle,

BATTERY
MASTER SWITCH
(24 VOLTS) ’

BATTERY
RADIO SWITCH
(12 VOLTS)

RA PD 36316
Figure 19—Battery Switches

h. Throttle Lock. The upper lever on the throttle bracket (fig.
13) is used to operate a friction lock which holds the throttle in
desired position. Pulling down on the locking lever locks the throttle,
pulling up unlocks it.

i. Gearshift Lever. Located on the left rear of the transmission
case and used to shift gears (fig. 13). For gearshift lever positions,
refer to diagram on rear of transmission.

j- Fuel Tank Selector Valve. This valve is located at the right
on fighting compartment side of the bulkhead (fig. 18) and is oper-
ated to select the set of tanks from which fuel is to be used. During
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operation, when fuel gage indicates that one upper fuel tank is
empty, the fuel tank selector valve must be turned to the other set
of fuel tanks. The tank gage control switch must be set to correspond
with setting of fuel tank selector valve. Always turn fuel tank selector
valve to “OFF" position when vehicle is not to be operated.

k. Battery Switches. On late model vehicles, the battery and
radio master switches are in the master switch box at front edge of
fighting compartment floor. This box also has a receptacle for use
when recharging the batteries. The battery master switch is the one
nearest the left side of the hull. On earlier models the two battery
switches are located on the top of the battery box (fig. 19) with the

Figure 20—Blackout Driving Light

battery master switch nearest the driver. They are reached through
doors on left of the fighting compartment floor. The battery master
switch is the 24-volt switch, which controls current to all vehicle
units except the radio and inter-communication systems. The radio
master switch is the 12-volt switch, which controls the current to the
radio and inter-communication system only. The engine air heaters
and emergency stop circuits are directly connected to the rear 12-volt
battery. To turn switches on: pull switch handle up and turn right

. Original from
3O {1VERSITY OF ILLINOIS
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or left, whichever way it will turn, approximately 4 turn and let
it drop into extreme low position or “ON" position. To turn switches
off: pull switch handle up and turn to right or left as far as possible
and let it drop into one of the “OFF"” position locking notches.
CAUTION: Never turn battery master switch “OFF"” when engines
are running as this will burn out the generators, Always turn battery
master switch “OFF” when working on engines or electrical units
or when vehicle is not to be operated.

l. Service Headlights. The vehicle is equipped with two service
headlights stowed in brackets behind driver's seat. Each headlight
consists of a combination sealed beam driving light, and a blackout
marker light. Sockets for lights are located on front hull plate above
each fender. Protective plugs (fig. 20) are provided to weather-seal
sockets, and should be installed in sockets when lights are not in use.
Plugs are chained to their stowage receptacles. To install service
headlights, pull out knobs under sockets, from inside driver's com-
partment, and lock in released position by turning each knob while
pulled out. Remove socket plugs and place them in their stowage
receptacles alongside of sockets. Remove the service headlights from
brackets inside the vehicle and insert them in sockets, being sure they
are firmly seated. Release knobs inside the vehicle. For operation of
lights see figure 12, item 2. To remove service headlights, reverse
installation procedure and stow lights in vehicle.

m. Blackout Driving Light. Blackout light is stowed in a
bracket back of the assistant driver's seat. To use blackout light,
first remove service driving lights from their sockets and stow in
brackets back of driver's and assistant driver’s seats. Remove service
lights by pulling out knob at base of each socket inside driver’s com-
partment, and lock in released position by turning knob. Insert the
single blackout driving light in left front light socket, and plug in
right socket. Lock the lamp and plug in position (fig. 20) by releasing
the knobs. Operation of blackout driving light is shown in figure 12,
item 5.

n. Siren Button. The siren button is mounted on a bracket above
the clutch pedal, and operated by the driver's left foot. The siren
1s mounted outside on front slope of vehicle, at the left.

o. Driver’s and Assistant Driver’s Seats. Seats are mounted on
adjustable arms pivoted on lower hull side plates (fig. 21), so they
can be raised or lowered. Seats also are adjustable forward and back-
ward. To raise seat, hold up on latch lever under front corner of seat
nearest hull side, and seat will raise when body weight is removed.
To lower seat, partially remove body weight, hold up on latch lever
and force seat down by body weight. To adjust forward or back-
ward, hold up on latch lever under inner front corner of seat while
seat 1s moved into desired position.

31
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Figure 21—Driver's Seat
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p. Escape Hatch. This auxiliary exit in the drivers’ compartment
floor is directly behind assistant driver’s seat. To open hatch, press
down on pawl and move locking lever to the left (fig. 141). This
action withdraws four locking bolts on hatch plate and allows it to
drop to the ground. Hatch plate is reinstalled by lifting it into place
with the handles, and resetting the locking lever and pawl. NOTE:
On later models, pawl is inserted through locking lever and is released
by pulling up on release ring.

DRIVER'S DOOR
LOCKING HANDLE

DRIVER'S
LDOOR LATCH

RA PD 36284
Figure 22—Driver's Door Locked Open

q. Driver’s and Assistant Driver’s Doors. Driver and assistant
driver are protected by heavy doors which cover the openings
directly above their seats. When driving wvehicle with doors closed,
they always must be locked by swinging the latch into the hasp and
turning the screw handle up tightly. Always fasten hook to hold
doors in open position to prevent accidental closing and possible
personal injury (fig. 22). Do not traverse turret when the doors are
open. Remove periscopes from doors before driving wvehicle with
doors open.

7. STARTING THE ENGINES.

a. The driver must be thoroughly familiar with all instruments,
gages and controls and must perform before-operation inspection
(par. 26) before starting engines or operating the vehicle,
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b. Above Freezing Temperature.

(1) Turn fuel tank selector valve (fig. 18) to right or left.
(2) Turn both battery switches on (fig. 19).

(3) Take position in driver’s seat.

(4) Turn tank gage control switch (fig. 10) to correct position
to indicate level in tank from which fuel is to be used.

(5) Make sure that gearshift lever is in neutral position and that
parking brake is on.

AIR HEATER FUEL PUMP

" AIR HEATER INDICATOR LIGHT RA PD 36285

Figure 23—-Operating Air Heater Fuel Pump, While Pressing
Starter Button

(6) Lock out both clutches (fig. 17).

(7) Release throttle lever lock and push hand throttle (fig. 17)
half-way forward, then return to “IDLING” position. As the throttle
is moved out of “NO FUEL” position, the low oil pressure red warn-
ing lights will light. If they do not light, determine the cause.

(B) Start one engine at a time by pressing starter button.
CAUTIONS: Never attempt to start both engines simultaneously
nor continue cranking engine for longer than 30 seconds at a time,
as this causes excessive drain on the batteries. If engine fails to start,

a‘ ':'Ii_l'!::EI.lell
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refer to Trouble Shooting section (par. 44). When engine starts, oil
pressure must reach four to five pounds within 30 seconds.

(9) Set throttle for 1,000 to 1,200 revolutions per minute and
lock. Speed of engines must not vary more than 200 revolutions per
minute. Low oil pressure warning lights will go out and oil pressure
gages must read 35 to 50 pounds.

(10) Release clutch lockouts so transmission oil pump will circu-
late oil while engines are warming up. Tachometer readings must
not vary more than 100 revolutions per minute.

(11) Operate engines until engine temperature gages reach 50°F.
Return throttle to idling position and lock. The vehicle now is ready
to be driven. :

¢. Below Freezing Temperature. When the temperature is below
freezing, the use of engine air heaters usually is necessary to start
the engines.

(1) Follow steps (1) through (7) in preceding subparagraph 7 b.

(2) Open throttle slightly beyond “IDLING" position so engine
will run at about 1,000 revolutions per minute and will not sta]l when
started.

(3) Open air heater fuel valve fully by turning counterclockwise
(fig. 31).

(4) Turn on air heater switch, for engine to be started. Red air
heater indicator light will light (fig. 23).

(5) Unlock air heater fuel pump plunger, for engine to be started,
by first turning handle to left or by pulling straight out sharply if
plunger is equipped with snap-type lock.

(6) Press engine starter button with one hand and with other
hand operate air fuel pump plunger with full, even strokes (fig. 23).
After engine starts, push plunger in and lock it. For low temperature
starting, a few extra strokes of the plunger after engine starts, with
a pause after each stroke, will help keep engine from stalling. 5

(7) Close air heater fucl valve and turn off air heater ignition
switch (fig. 23).

(8) After engines are started, proceed through steps (9), (10),
and (11) in preceding subparagraph 7 b on starting engines at above
freezing temperature.

d. Using One Engine to Start Other Engine. One engine can
be used to start the other in case its electric starter does not function
or to avoid excessive drain on battery in cold weather. After first
engine is started, hold clutch pedal down, push in clutch lockout
controlling clutch for running engine, and let clutch pedal up. Operate
at 1,000 revolutions per minute long enough to warm up trans-
mission oil (par. 7 b (11)). Hold clutch pedal down, push other
clutch lockout in and accelerate engine while releasing clutch.

35 INIVERSITY OF ILLINOIS
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CAUTION: If second engine does not start within 30 seconds, dis-
continue cranking and determine cause of failure to start. As soon
as engine starts, release accelerator to operate engines at 1,000 revo-

lutions per minute until second engine is warmed up before driving
the wvehicle,

8. OPERATION OF THE VEHICLE.

a. General Driving Instructions. Before any attempt is made
to operate the vehicle, the driver must be familiar with the function
and operation of all controls and instrument panel units. Do not

RA PD 36341

Figure 24—Gearshift Lever

attemmpt to move the vehicle in close quarters without the aid of
personnel outside the wehicle to serve as guides. Under ordinary
conditions, drive the vehicle in the highest gear which will permit
the engines to operate at the maximum governed speed of 2,100
revolutions per minute. When maximum pulling ability in any gear
ratio is required, engine speed must “"’FE-‘-’-.-.‘%F Igjlluwed to drop below
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1,500 revolutions per minute. When pulling up grades, always shift
into lower gear before engines start to labor.

b. Operating the Clutch Pedal. Push clutch pedal all the way
down before shifting gears. When starting the vehicle in motion, let
clutch pedal up slowly so clutches will engage gradually and thus
avoid excessive strain on the driving mechanism. Do not let pedal
up so slowly that clutches slip unnecessarily during engagement, as
this causes excessive wear on the clutch facings. When shifting gears
after vehicle is in motion, let the clutch pedal up more quickly. This
reduces clutch slippage, and also prevents vehicle speed from drop-
ping. Quick engagement of clutches, but without excessive strain on
driving mechanism, is particularly important, especially when shift-
ing down into lower gear ratios when climbing grades. Avoid riding
the clutch—resting foot on clutch pedal.

e. Shifting Gears Up. Read gear shifting instructions on trans-
mission. See that throttle is in idling position and locked, that gear-
shift lever is in neutral, and that clutch lockouts are pushed in. First
speed is a creeper gear which provides a very low gear ratio for
maximum pulling when in deep mud or sand or climbing steep
grades. Hold down safety button on gearshift lever to shift into first
(fig. 24). Maximum speed in first gear is 2 miles per hour. On firm,
level ground start in second gear. Hold clutch pedal down, and shift
into second. Release clutch pedal gradually while pressing down on
accelerator. When vehicle speed reaches approximately 6 miles per
hour, shift into third. Apply a firm, steady pressure on gearshift lever
so that synchronizer can adjust the speed of the shifting parts to
make shifting easier and avoid clashing. When vehicle has been
accelerated to approximately 10 miles per hour, shift into fourth and
at 16 miles per hour, shift into fifth.

d. Shifting Gears Down. When climbing grades, it is necessary
to shift into a lower speed to provide increased pulling ability and
to prevent laboring of engines. Frequently it is necessary to shift into
a lower gear when descending grades, and take full advantage of
engine compression and friction to assist in braking. When climbing
grades always make the down-shift before vehicle speed drops suffi-
ciently to make it difficult for the engines to pick up the load. To
shift down, depress clutch pedal and exert steady pressure on shift
lever. Accelerating the engines while shifting will permit quicker shift.

e. Backing the Vehicle. Always bring vehicle to a complete stop
before shifting into reverse gear. Hold down safety button on gear-
shift lever to shift into reverse (fig. 24). In reverse, do not permit
engine speed to exceed 1,800 revolutions per minute. Avoid backing
vehicle for any great distance as power train pressure lubricating
system is inoperative in reverse,
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f. Steering the Vehicle. The steering brakes also are used to
stop the vehicle. Pulling back on the right lever slows down the right
track, speeds up the left track, and steers the vehicle to the right.
Pulling back on the left lever has the opposite result, and steers the
vehicle to the left. Pull on the steering levers intermittently, when
turning, instead of holding the steering brakes constantly applied.
This reduces wear on the steering brakes and avoids unnecessary
heating of the brakes. However, to make a quick, sharp turn, pull
hard on steering lever being used and accelerate the engines. The
greater the braking force applied and the greater the engine speed,
the sharper the turn. CAUTION: Steering levers always must be all
the way forward in fully released position except when applying the
brakes. When driving straight ahead on level ground, keeping hands
off the steering levers avoids the possibility of dragging the brakes.
Dragging the brakes causes unnecessary wear, and greatly reduces
lining life, It also may cause linings to become glazed, and thus
reduce the effectiveness of the brakes.

g.- Slowing or Stopping the Vehicle. To slow down or stop the
vehicle, release the accelerator and pull back evenly on both steering
levers. Do not depress the clutch pedal until the vehicle is almost
stopped. Better control of the vehicle is thus maintained. After vehicle
is stopped, shift transmission into neutral and set the parking brake.
CAUTION: When using the engines to assist in braking, always
brake sufficiently so speed of vehicle never exceeds the speed for the
gear being used, as shown on the chart on vehicle serial number plate
(fig. 9).

h. Descending Steep Grades. Excessive vehicle and engine
speeds must be avoided when descending steep grades. Brake against
engine compression by shifting into a gear low enough to control
the vehicle speed before the steepest part of the grade is reached.
Use the steering brakes to limit the engine speed to within the range
recommended for the gear being used, as shown on the vehicle serial
number plate (fig. 9). When in low gear, every mile-per-hour increase
in vehicle speed increases the propeller shaft speed 1,000 revolutions
per minute. Therefore the clutch should not be disengaged when
braking against engine compression on down grades, Excessive vehicle
speeds in any gear which drives the engines above 2,100 revolutions
per minute are exceedingly dangerous, and if permitted to continue,
may cause serious damage or personal injury.

9. STOPPING THE ENGINES.

a. If vehicle has been operated or if temperature of engines is
above 180°F, allow engines to idle at 1,000 to 1,200 revolutions per
minute for five minutes to dissipate heat from combustion area.
Always idle the engines momentarily before stopping. Stopping the
engines from high speeds will overload the governor control mecha-
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nism, and possibly cause damage. To stop engines, push throttle only
slightly ahead of the idling position, not over 800 revolutions per
minute, with a quick motion and immediately snap throttle back
into “NO FUEL"” position. Purpose of first pushing throttle ahead
of idling position is to take up any slack in the linkage. If vehicle is
to be left standing for considerable length of time, turn fuel selector
valve to “OFF” and open battery master switches after engines are
stopped. If above procedure does not stop engines, repeat procedure
once more. If engines then do not stop, shift transmission into fifth
speed, and stall engines by releasing the clutch pedal quickly with
the brakes applied. The trouble must be eliminated before the engines
are again started.

10. TOWING THE VEHICLE.

a. Equipment. Two towing shackles are provided on the front
and two on the rear for attaching towing cables or towing bar (fig.
33). Every 3-inch gun motor carriage is equipped with a 20-foot steel
towing cable, The towing pintle at center rear of vehicle is intended
for attaching a reserve fuel and ammunition trailer and must never
be used for heavy towing with a drawbar load in excess of 10,000
pounds or five tons.

b. General Instructions for Towing. A driver must be at the
controls of the towed wvehicle if at all possible; otherwise, a towing
bar must be used instead of towing cables. Start towing vehicle in
motion slowly and take all slack out of towing cables to avoid jerking
the towed vehicle and possibly damaging the towing cables. Use gear
ratios low enough to pull the towed wehicle without lugging the
engines. Driver of towed vehicle must use brakes, as necessary, to keep
towing cables taut at all times. When towing, make changes in direc-
tion by a series of slight turns so that vehicle being towed is as nearly
as possible in line with the towing wvehicle. This will prevent towing
cables from rubbing against track which might damage both the
cables and track blocks. Install grousers on towing vehicle if there
is any possibility of insufficient traction and slipping tracks.

¢. Attaching Towing Cables. Two cables must be used for towing,
except in an emergency where only one cable is available or when
a short hitch is necessary. Attach cable ends to towing shackles so
the two cables are parallel. If only one towing cable is available,
attach it to towing shackle on same side of both vehicles. To make
a short hitch, lay the towing cable on ground close to and parallel
with front of vehicle to be towed. Remove the shackles on the oppo-
site, end of this vehicle, place them on the towing cable, and attach
them to the shackles on the vehicle to be towed. Cross the cable ends
and attach cable eyes to the shackles on the towing vehicle.

d. Towing to Start Engines. Before towing the vehicle, check its
fuel, lubricating oil and cooling system liquid, also make sure engines
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are in condition to be started. Lock out one clutch., Set throttle
slightly ahead of “IDLING” position. Shift transmission into fifth
gear, and hold clutch pedal down. Signal the towing vehicle to start.
When towing speed is approximately 3 miles per hour, release clutch
pedal. If engine does not start after towing for 25 yards, release
throttle lock and return throttle to “INO FUEL" position and con-
tinue towing for another 200 vards before again advancing throttle
to slightly ahead of idling position. As soon as engine starts, dis-
engage the clutch and signal the towing vehicle to stop. Operate the
engine at 1,000 to 1,200 revolutions per minute to warm up (tempera-
ture must be above 50°F) and then use the running engine to start
the other engine (par. 7 d). NOTE: Use air heaters if air tempera-
ture is below 50°F. In extremely cold weather, tow vehicle approxi-
mately 14 mile with throttle in “NO FUEL” position to help warm
the engine before attempting to start it.

e. Towing a Disabled Vehicle. Inspect the condition of the
vehicle to determine whether damage might result from towing.
Check transmission oil level to make sure sufficient lubrication will
be provided for the power train unit. A vehicle must never be towed
backward any more than is absolutely necessary to position it so it
can be towed forward. Transmission must be in neutral when towing
vehicle backward. When vehicle is being towed, both clutches must
be locked out and the transmission must be in fifth gear so trans-
mission oil pump will supply lubricant to the power train unit.
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11. PERISCOPES.

a. Description. The vehicle is equipped with three periscopes,
two for the driver and one for the assistant driver. These periscopes
provide indirect vision when operating with the driver’s doors closed
(fig. 7). One periscope is held in a housing in each door and another
is in a housing to the left of the driver’'s door. A cover with a spring
hinge closes the opening in the housing when the periscope is removed
or in a lowered position. Raising a periscope into position forces the
cover open. The periscope can be rotated in any direction, and locked
in position with a lock screw. Periscopes are installed from inside the
vehicle. Each is held in position in the holder by tightening a knurled
nut. A safety lock on the holder keeps the periscope from dropping
out if the knurled nut loosens (fig. 25). The periscope heads are
quickly detachable and purposely made of relatively fragile material
which will shatter in case of a hit, so that periscope will not become
wedged in the holder. Care must be exercised in handling periscopes
to avoid breaking the heads. Three extra periscopes, and nine extra
heads are stowed in the vehicle.

b. Removal of Periscope. With periscope all the way up in the
holder, swing the safety lock out of the way. Support the periscope
with one hand and, with the other hand, unscrew the knurled lock
nut and withdraw the periscope from the holder.

c. Installation of Periscope. See that knurled locking nut on
periscope is backed off and that safety lock on the holder is swung
out of the way. Insert periscope in holder with locking nut stud in
slot (fig. 25). Push up on periscope until stud strikes end of slot.
Securely tighten knurled locking nut on periscope, and hook the
safety lock into position across the slot.

d. Removing and Installing New Periscope Head. Remove
periscope from holder. To remove head, unlock the head by turning
the half-ring latches, on both sides of periscope nearest head, coun-
terclockwise as far as possible and pull head out. To install head,
press it into the periscope until fully seated, and turn both latches
clockwise as far as possible. '

e. Removing and Installing Periscope Housing. To remove the
housing, first remove nuts and detach guard from top segments.

&l UNIVERSIT
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Figure 25—Installing Periscope
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From under side, remove screws which attach lower segments to top
segments while supporting holder, and remove holder and lower
segments with gaskets. Lift out the upper segments and gaskets. To
install the housing, first see that all surfaces on housing upper and
lower segments and surfaces in mounting hole are wiped clean.
Lubricate the friction surface with general purpose grease. Replace
upper and lower segment gaskets, and assemble housing by reversing
the removal procedure.

12. OPERATION OF PORTABLE FIRE EXTINGUISHERS.

a. General. The vehicle is equipped with two portable fire ex-
tinguishers for fires which may occur in driver's or fighting com-
partment or outside the vehicle. One portable extinguisher is mounted
alongside the instrument panel (fig. 27), the other is mounted above
the loader’s seat on the side of the turret.

KNURLED NUT ROTATION
SET SCREW

SAFETY
LOCK

BACK OF
PERISCOPE

FRONT OF
'PERISCOPE

PRISM
HANDLE

RA PD 36353
Figure 26—Rear and Front of Periscope

b. Operation of Portable Fire Extinguisher. Release lock on
bracket, and remove extinguisher and swing nozzle up into position.
Pull trigger, and direct the gas discharged from nozzle at base of
flame (fig. 28). To extinguish flaming oil or gasoline, first direct the
discharge at base of flame at near edge of fire. Then move ex-
tinguisher slowly from side to side, directing the gas so as to sweep
the flame gradually off the burning liquid. Release trigger when fire
is out. On the portable extinguishers, the wvalve closes when the

43

UMIVERSITY OF ILLINDI!
AT LIRBAMA-CHAMPAIGH



T™ 9-752

12

3-INCH GUN MOTOR CARRIAGE M10

uoyDys S, J9AlIg—LT 24nbl]

16T9€ ad Vi
1v3S S¥3AlE0
SHOILDNYLSNI 13X2vHE 3OVMOLS
OMILHVLS

NI dWVI1OVIH

NOLLNE 3SYI134
dWYI1dVIH

1A QIv 1544

dIHSINONILXS

SNOILONYLS NI 3414 318V.I40d

1NOAD0T HOLNTD

LHONMHSY
FJIONYH DONINDOT
4004 S.43AlHa
INIGYYD
13UNO S1INd ANYH
AHOSS32OV HIHSINOMNILXI
3414 a3xi4

44

UNIVERSITY OF ILLINOIS

AT URBANA-C

MPAIGN

HA



T™ 9-752
12-13

AUXILIARY EQUIPMENT, CONTROLS AND OPERATION

trigger 1s released so an extinguisher can be used to put out several
small fires with one charge of carbon dioxide. After using a portable
fire extinguisher, it must be replaced with one which is fully charged
at the first opportunity. For inspection of portable fire extinguishers,
see paragraph 240 b.

13. OPERATION OF FIXED FIRE EXTINGUISHER SYSTEM.

a. General. A fixed fire extinguisher system is provided for put-
ting out fires in the engine compartment only (fig. 157). Two carbon
dioxide fire extinguisher cylinders in fighting compartment left step

Figure 28—Portable Fire Extinguisher

door are equipped with remote control heads, and connected by
tubing to six discharge nozzles in the engine compartment. One
cylinder can be discharged at a time, so protection against two fires
is provided.

b. Operation of Fixed Fire Extinguisher System. The fixed fire
extinguisher systemn can be operated by two control handles in
driver's compartment above driver's seat (fig. 27) or by two control
handles on outside of hull at rear of turret on left (fig. 198). Pull
out on one of the control handles to discharge one cylinder. If a

s " Cirrcninial tror
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second fire occurs before there is an opportunity to replace the dis-
charged cylinder, pull out the other control handle. If the extinguisher
system is being turned on for the second fire at the other pair of
remote control handles, pull out both handles. The system also can
be operated from inside the fighting compartment. Pull pin, with seal
wire attached, out of lever on remote control head and pull lever
down (fig. 29). If one cylinder was previously discharged, pull out
both pins and pull both levers down. Once a valve has been opened,
it cannot be closed, so the cylinder discharges completely. A dis-

LOCKING PIN

e LOCAL AND

REMOTE
CONTROL
HEADS

D CAP
ore CHECK VALVE

CYLINDERS

o — Y RA PD 36295
Figure 29—Fixed Fire Extinguisher Cylinders

charged cylinder must be replaced at the first opportunity and the
fixed fire extinguisher system must be inspected periodically (par.
29 b (16)).

14. CARE IN HANDLING FIRE EXTINGUISHER CYLINDERS.

a. Carbon dioxide fire extinguisher cylinders require careful
handling because the gas is under high pressure. Cylinders must not
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be dropped, struck or handled roughly. They must be kept away
from excessive heat which expands the gas, and may increase the
pressure in the cylinders sufficiently to open the pressure relief valve
and discharge the cylinder, Maximum safe storage temperature is
140°F.
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15. OPERATION UNDER UNUSUAL CONDITIONS.

a. Special preparation, precautions, and extra care in servicing,
are necessary to insure satisfactory operation of the wvehicle under
conditions of extreme cold and heat, also when operating over sandy
and desert terrain, or in deep mud and snow. Information for oper-
ating under these unusual conditions is contained in the following

paragraphs.

16. DIESEL FUEL FOR COLD WEATHER.

a. Diesel fuel procured under U, S. Army Specification 2-102,
latest revision, must be used at low temperatures. Water in the fuel
will form ice which may stop the flow of the fuel through the fuel
lines or injectors. This possibility can be minimized by observing
the following precautions: Keep fuel tanks as full as possible. Be
sure that all containers are thoroughly cleaned, dry and free from
rust before storing fuel in them. See that all containers have tight
closures which will keep out water or snow, ice, dirt, or any other
foreign substance. If there is any trace of water in the fuel tanks
from which the vehicle is being refueled, do not completely empty
the storage containers when filling the vehicle tanks’ This will avoid
the possibility of water getting into the fuel system.

17. LUBRICANTS FOR COLD WEATHER.

a. Lubrication at temperatures above zero°F is covered in para-
graph 31, Lubrication Guide. The following instructions supplement
this paragraph where temperatures fall below zero°F for long periods.

b. Several methods of keeping engine oil sufficiently fluid for
proper lubrication at temperatures below zero°F are listed below.
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Preference should be given to the methods in the order listed, accord-
ing to the facilities available.

(1) When engines are stopped, drain engine lubricating oil from
tanks and oil pans while it is hot, and store in a warm place until
vehicle is to be operated again, Tag the wvehicle in a conspicuous
place in the driver's compartment to warn personnel that lubrication
system is empty. If warm storage is not available, heat the oil before
refilling lubrication system. (Avoid overheating the oil; heat only
to the point where the bare hand can be inserted without burning.)

(2) If the vehicle is to be kept outdoors and if the oil cannot be
drained, cover the engines with tarpaulin. About three hours before
engines are to be started, place fire pots under the tarpaulin.

(3) Dilute the engine lubricating oil with Diesel fuel. One and
one-half quarts of Diesel fuel should be added for each five quarts
of engine oil. If possible, the diluent should be mixed with the oil
before it is drained into the tanks. Otherwise the diluent should be
added to the lubricating oil in the tanks when the engines are warm,
and the engines should then be operated for a short time to thor-
oughly mix the diluent and the lubricating oil. If the wvehicle is
operated four hours or more, at operating temperature, redilution
will be necessary if it is anticipated that the wvehicle will be left
standing unprotected for five hours or more. CAUTION: Using a
diluent will increase consumption of lubricating oil, and for this
reason the level of the lubricating oil in the tanks should be checked
more frequently during operation.

¢. Transmission and Final Drives. Use grade of engine oil
specified in paragraph 31, Lubrication Guide, for operation below
+32°F. When temperatures below zero°F are immediately antici-
pated and if the transmission and final drives do not already contain
the specified grade of engine oil, drain transmission and final drives
immediately after use, while lubricant is still warm. After standing
overnight at subzero temperatures, warm up transmission after the
engine has been warmed up by engaging clutch and maintaining en-
gine speed for two minutes, or until gears can be engaged. Put trans-
mission in low gear and drive vehicle 100 yards, being careful not to
stall the engine. This will heat gear lubricants to the point where
normal operation can be expected.

d. Other Lubrication Points.

(1) If vehicle has been operated 1,000 miles using general pir-
pose grease No. 0 for lubrication, no special precautions are neces-
sary for the bogie wheels and track roller bearings. If quantities of
general purpose grease No. 1 are in these bearings, it will be neces-
sary to disassemble, wash in dry-cleaning solvent, dry, and then
relubricate with general purpose grease No. 0 for satisfactory

operation.
49
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(2) All other places where general purpose greases are specified
in Lubrication Guide (par. 31), between +32°F and 0°F, shall be
lubricated with the same lubricant below 0°F.,

(3) For oilcan points where engine oil is prescribed above 0°F,
use light preservative lubricating oil.

18. ANTIFREEZE FOR COOLING SYSTEM.

a. The cooling system will be protected with antifreeze compound
for operation below +32°F. The following table lists the quantity
of antifreeze compound to be added to prevent freezing at the indi-
cated temperatures:

Pints
Antifreeze Compound
Per Gallon of
Freszing Point System Capacity
IO (=109 s s 2
0°F (—18°C) .......ovveunnn. . T 214
= OO =247C) s RS 3
—20°F (—30°C) ..\t 31
=5 o Gt L e R e R B R T R S T 4
—40°F (—41°C) ..ot 41/
—500F (—47%C) .+ttt 5

Cooling systems must be thoroughly flushed and checked for leaks
before filling with antifreeze compound. Replace any hose connec-
tions which have been deteriorated and see that all hose connections
are tight. Make sure that cooling system thermostats are function-
ing. If temperature is below freezing when filling with antifreeze
compound, the water and antifreeze should be thoroughly mixed
before pouring into the cooling system. Even though the engines are
operated after filling the systems, the water may freeze before the
thermostats open to permit the antifreeze compound to circulate
through the radiators and become thoroughly mixed with the water.
After filling, operate engines for a short period and again inspect
for leaks. Whenever temperature is below freezing, the antifreeze
compound in the cooling systems must be checked with antifreeze
compound hydrometer (18-H-940) at After-operation Service.

19. COLD WEATHER CARE FOR THE ELECTRICAL SYSTEM.

a. Batteries. Extreme cold calls for extra battery care. Batteries
must be tested more frequently to make sure they are fully charged
so that starters will have sufficient cranking speed. Batteries with
low charge freeze readily, and are thus ruined. Note following table: ,

Specific Gravity Freezing Temperature
1.200 —17°F
1.220 —31°F
1.260 —75°F
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To be accurate, hydrometer readings always must be corrected for
low temperature according to the thermometer reading and correc-
tion scale on the hydrometer. See that battery terminals are free of
corrosion and tight. Starting the engines places an excessive drain
on the batteries. After starting, the engines must be operated for
a sufficient time to replace the electrical energy consumed in crank-
ing the engine. If batteries are discharged in attempting to start an
engine, they must be recharged immediately. Do not attempt to
start engines when batteries have been exposed to temperatures of
—30°F, or lower. Batteries first must be warmed by charging them
in the vehicle or removed and warmed in a heated space. Do not
add water to a battery when it has been exposed to subzero tem-
peratures unless the battery is to be charged immediately. If water
is added and the battery not put on charge, the layer of water will
stay on the top and freeze before it has a chance to mix with the
acid.

b. Generators and Starters. Check the brushes, commutators,
and bearings. The large surges of current which occur when starting
a cold engine require good contact between brushes and commutators.
Generators must be charging at maximum rate.

¢. Air Heaters. Air heater ignition coils must be kept in oper-
ating condition with high tension wires to the electrodes free of ice.

d. Wiring. Check, clean and tighten all connections, especially
the battery terminals. Care should be taken that no short circuits
are present.

20. STARTING ENGINES IN FREEZING WEATHER.

a. Procedure. See subparagraph b below. When temperature is
much below freezing, start one engine and after it has been warmed
use it to start the other engine (par. 7 d). This procedure avoids
additional drain on the batteries.

b. Starting the Engines at Below Freezing Temperature. When
temperature is below minus 30°F, a tarpaulin, tent or portable shed
and stoves or fire pots should be used to supply heat to the engines
as an aid to starting. Vehicles should be kept in sheltered areas and
shielded from the wind if possible.

¢. Cold Weather Accessories. The use of any of the following
is suggested, and can be used at the discretion of the officer in
charge of materiel: Tarpaulins, tents or collapsible sheds to be used
as protective covering, fire pots, blowtorches, or oil stoves for sup-
plying heat. Extra batteries and facilities for changing batteries
quickly, steel drums and suitable metal stands for heating drained
engine oil before it is poured back .into the lubricating oil tanks,
temporary covers, improvised locally for radiators and engine com-
partment as an aid in maintaining higher operating temperatures.
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21. OPERATING THE VEHICLE IN COLD WEATHER.

a. Engine Warm-up. Allow sufficient time for engines to warm
up before driving the vehicle. After the engines are running smoothly,
and with gearshift lever in neutral, push clutch lockouts in so that
propeller shaft will turn. This will help warm up the transmission
and operate the transmission oil pump.

22. OPERATING THE VEHICLE IN EXTREME HEAT.

a. Engine Cooling Systems. For operations in extremely high
temperatures, the engine cooling systems must be kept clean and
filled. Radiators must be kept clean to permit maximum dissipation
of heat. Watch heat indicators for excessively high temperatures.

b. Lubrication. Correct grade of lubricant for high temperatures
must be used for engines, gear cases and suspensions.

23. SAND AND DUST CONDITIONS.

a. Engine Air Cleaners. Air cleaners must be cleaned (par. 88 ¢)
as frequently as necessary whenever operations permit, to keep sand
and dust out of the engines. .

24. DEEP MUD, SNOW AND ICE.

a. Grousers. Grousers must be installed (par. 162) (fig. 138)
whenever necessary to provide sufficient traction to prevent exces-
sive slipping of tracks.

b. Tracks and Suspension. Accumulations of mud or ice must
be removed from tracks and suspension whenever opportunity
permits.
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25. PURPOSE.

a. To insure mechanical efficiency, it is necessary that the vehicle
be systematically inspected at intervals each day it is operated and
weekly, so that defects may be discovered and corrected before they
result in serious damage or failure. Certain scheduled maintenance
services will be performed at these designated intervals, The services
set forth in this séction are those performed by driver or crew, before-
operation, during-operation, at-halt, after-operation, and weekly.

b. Driver Preventive Maintenance Services are listed on the back
of “Driver's Trip Ticket and Preventive Maintenance Service Rec-
ord,” W.D. Form No. 48, to cover vehicles of all types and models.
Items peculiar to specific vehicles but not listed on W.D. Form
No. 48 are covered in manual procedures under the items to which
they are related. Certain items listed on the form that do not pertain
to the wvehicle involved, are eliminated from the procedures as
written into the manual. Every organization must thoroughly school
each driver in performing the maintenance procedures set forth in

manuals whether they are listed specifically on W.D. Form No. 48
or not.

¢. The items listed on W.D. Form No. 48 that apply to this
vehicle are expanded in this manual to provide specific procedures
for accomplishment of the inspections and services. These services
are arranged to facilitate inspection and conserve the time of the
driver and are not necessarily in the same numerical order as shown

on W.D. Form No. 48. The item numbers, however, are identical
with those shown on that form.

d. The general inspection of each item applies also to any sup-
porting member or connection, and generally includes a check to
see whether the item is in good condition, correctly assembled,
secure, or excessively worn.

e. The inspection for “good condition” is usually an external
visual inspection to determine whether the unit it damaged beyond
safe or serviceable limits. The term “good condition” is explained
further by the following: not bent.or twisted, not chafed or burned,
": UMIVERSITY OF TLLINOI
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not broken or cracked, not bare or frayed, not dented or collapsed,
not torn or cut.

f. The inspection of a unit to see that it is “correctly assembled”
is usually an external visual inspection to see whether it is in its
normal assembled position in the vehicle.

g- The inspection of a unit to determine if it is “secure” is usually
an external visual examination, a hand feel, or a pry-bar check for
looseness. Such an inspection should include any brackets, lock
washers, lock nuts, locking wires, or cotter pins used in assembly.

h. “Excessively worn” will be understood to mean worn, close to
or beyond serviceable limits, and likely to result in a failure if not
replaced before the next scheduled inspection.

i. Any defects or unsatisfactory operating characteristics, beyond
the scope of first echelon to correct, must be reported at the earliest
opportunity to the designated individual in authority.

26. BEFORE-OPERATION SERYVICE.

a. This inspection schedule is designed primarily as a check to
see that the vehicle has not been tampered with or sabotaged since
the After-operation Service was performed. Various combat condi-
tions may have rendered the wvehicle unsafe for operation and it is
the duty of the driver to determine whether or not the wvehicle is in
condition to carry out any mission to which it is assigned. This
operation will not be entirely omitted, even in extreme situations.

b. Procedures. Before-operation Service consists of inspecting
items listed below according to the procedure described, and correct-
ing or reporting any deficiencies. Upon completion of the service,
results should be reported prnniptl]r to the designated individual in
authority.

(1) ItEM 1, TAMPERING AND DAMAGE. Examine hull, armament,
tracks, volute suspensions, engine compartment, and turret, for evi-
dence of tampering or sabotage.

- (2) ITeEm 4, ACCESSORIES AND DRiIvES. Examine all accessories
such as generators, fans and fan shrouds for loose connections and
mountings.

(3) ItEm 3, FueL, OiL, WATER. Inspect tanks, filler caps, lines,
hoses, and connections for evidence of leaks or tampering. Read fuel
and oil gage on instrument panel and inspect water level in auxiliary
water tanks. Add fuel, oil, and water if necessary.

(4) ITEMm 6, LEAKS, GENERAL. Look on ground under vehicle and
around differential housing and final drives for evidence of oil leaks.

(5) ITEMm 7, ENGINE WARM-UP. Close battery master switch.
Ammeter must read zero. Voltmeter must read 24 to 26 volts to
indicate fully charged battery. Open fuel tank selector valve and
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start engines. Do not operate air heaters when temperature of air
or engine is above 50°F. Run engines at 1,000 to 1,200 revolutions
per minute with clutch lockouts released and transmission in neutral,
until water temperature reaches at least 50°F.

(6) ITEM 9, INSTRUMENTS.

(a) Oil Pressure Gages. Oil pressure gages must read 4 to 5
pounds when engine is idling and 35 to 50 pounds at 1,500 to 2,100
revolutions per minute. Stop engine immediately when red indicator

lights come on above 1,000 revolutions per minute.

(b) Ammeter. Ammeter must show a high (+) charging rate for
first few minutes. A high charging rate for extended period, with all
electrical units turned “OFF”, indicates a discharged battery or
faulty regulator.

(c) Voltmeter. Voltmeter must not read more than 30 volts. Ex-
cessive voltage indicates a faulty generator regulator.

(d) Engine Temperature Gages. Engine temperature should rise
slowly during warm-up period until at least 50°F is reached. There
must not be more than 20°F variation between gages at 150°F.
Stop engine if temperature exceeds 225°F.

(e) Transmission Oil Temperature Gage. Transmission must be
operated in neutral during engine warm-up period. Stop engines if
temperature exceeds 300°F during operation.

(f) Tachometers. Tachometers must register accumulated revo-
lutions, and operate without fluctuating or grinding. Engine speeds
with clutches locked out must be balanced within 100 revolutions
per minute from 1,500 to 1,800 revolutions per minute. Correct
engine idling speed is 400 to 450 revolutions per minute,

() Clock. Clock must be wound, running, and should indicate
correct time.

(h) Fuel and Oil Gage. Fuel and oil gages should correctly indi-
cate level of fuel in both upper fuel tanks and level of oil in both
lubricating oil tanks.

(7) ITEM 10, SIREN. Sound siren for proper tone, if tactical situa-
tion permits.

(8) ItEm 12, LigHTs. If tactical situation permits, turn all light
switches to “ON" position, inspect all lights to see that they are

burning, securely mounted, clean and that they go out when switches
are turned “OFF.”

(9) IteEm 13, SPROCKET AND HuB NuTts. Examine sprocket cap
screws and hub nuts to determine that they are present and secure.

(10) ITeEM 14, TRACKS. Inspect tracks for evidence of tampering
or sabotage since the After-operation Service.
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(11) ITEM 15, SPRINGS AND SUSPENSIONS. Inspect bogie suspen-
sions, rollers and idlers for evidence of tampering or sabotage since
the After-operation Service.

(12) ITEm 18, TowinG CoNNECTIONS. Towing shackles, pins and
pintle hook must be in serviceable condition.

(13) ItEm 20, DECONTAMINATOR. Decontaminator must be fully
charged and securely mounted. Shake to determine contents.

(14) ItEm 21, ToorLs AND EQUIPMENT. Inspect all tools and
equipment for condition, proper stowage, and serviceability, using
the On Vehicle Materiel List (par. 32).

(15) ITEM 23, DRIVER PERMIT AND FORM 26 (ACCIDENT REPORT
ForM). These formms must be present, legible and safely stowed.

(16) ITEmM 2, FIRE EXTINGUISHER. Inspect portable fire extin-
guishers to see that they are in place, securely mounted and that
seals are not broken. Inspect fixed fire extinguisher system to see
that pull handles and control head handles have not been operated
and that red sealing caps are intact. Nozzles must be free from
obstructions.

(17) ItEMm 22, ENGINE OPERATION. After proper operating tem-
perature (150°F to 175°F) has been reached, idle the engine and
stop by moving throttle to “NO FUEL”" position. Start and run each
engine separately, accelerating a few times while listening for exces-
sive vibration or unusual noises.

(18) ITEM 25, DURING-OPERATION SERVICE. Immediately after
putting the wvehicle in motion, start the During-operation Service.

27. DURING-OPERATION SERVICE.

- a. While vehicle is in motign, listen for any sounds such as
rattles, knocks, squeals, or hums that may indicate trouble. Look
for indications of trouble in cooling system and smoke from any
part of the vehicle. Be on the alert to detect any odor of overheated
components or units such as generator, brakes, or clutch, fuel vapor
from a leak in fuel system, exhaust gas, or other signs of trouble.
Any time the brakes are used, gears shifted, or vehicle turned, con-
sider this a test and notice any unsatisfactory or unusual perform-
ance. Watch the instruments constantly. Notice promptly any un-
usual instrument indication that may signify possible trouble in
system to which the instrument applies.

b. Procedures. During-operation Services consist of observing
items listed below according to the procedures following each item,
and investigating any indications of serious trouble. Notice minor
deficiencies to be corrected or reported at earliest opportunity,
usually at next scheduled halt.
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(1) ItEm 26, STEERING BRAKES. Apply both steering brakes at
slow speed to test for effectiveness. Free travel must be at least eight
inches and not more than 10 inches. Test each brake for effective
steering with moderate application.

(2) ItEMm 27, HAND BRAKES, Stop vehicle and apply hand parking
brake. Must hold vehicle stationary on a reasonable incline.

(3) ItEm 28, CrLurcHES. Clutch pedal free travel should be 2
inches; minimum allowable free travel is 1 inch. Clutches must fully
release and must not slip or chatter. The two tachometer readings
must not vary more than 200 revolutions per minute during clutch
engagement. After shifting gears, listen for noisy release bearings.

(4) ITEM 29, TRANsSMISSION. Transmission gears must shift
smoothly, operate quietly, and not slip out of mesh. Stop vehicle in
case of grinding or any unusual noise.

(5) ITEMm 31, ENGINE AND CONTROLS. Note power of engine when
accelerating, any excessive smoking, detonation, misfiring, stalling
or overheating. Test governor control. Maximum no load engine
speed is 2,250 revolutions per minute; maximum full load speed is
2,100 revolutions per minute.

(6) ITEM 32, INSTRUMENTS.

(a) Oil Pressure Gages. Qil pressure gages must register 35 to
50 pounds at operating speeds. Stop engine if red indicator light
comes on above 1,000 revolutions per minute,

(b) Ammeter. Ammeter will show a high charging rate for first
few minutes. A high charging rate for extended period with all elec-
trical units turned off, indicates a discharged battery or faulty
regulator,

(c) Engine Temperature Gages. Engine temperature must not
exceed 225°F nor vary more than 20°F between engines.

(d) Transmission Temperature Gage. Transmission temperature
gage reading must not exceed 300°F.

(e) Tachometers. Tachometers must correctly indicate engine
speed and register accumulated crankshaft revolutions. Readings
must not vary more than 100 revolutions per minute with both
clutches engaged.

(f) Speedometer. Speedometer must register correct vehicle speed
and accumulated mileage.

(8) Voltmeter. Voltage reading should not exceed 30 volts.

(h) Fuel and Oil Gage. Fuel and oil gage should correctly indi-
cate level of fuel in upper fuel tanks and level of oil in both lubri-
cating oil tanks.

(7) ITEm 36, GUNS AND MOUNTINGS, ELEVATING, TRAVERSING

AND FIRING CoNTROLS. While the vehicle is in operation, but before
it is used in combat, check both the manual turret-traversing and gun-

37
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elevating mechanisms. Check both manual and electrical gun-firing
controls. Be sure that all mechanism responds properly.

28. AT-HALT SERVICE.

a. At-halt Services may be regarded as minimum maintenance
procedures. They should be performed under all tactical conditions,
even though more extensive maintenance services must be slighted
or omitted altogether.

b. Procedures. At-halt Services consist of investigating any de-
ficiencies noted during operation, inspecting items listed below
according to the procedures following the items, and correcting any
deficiencies found. Deficiencies not corrected should be reported
promptly to the designated individual in authority.

(1) IteEm 39, TEMPERATURE. (HuBs AND FINAL DRiIVES). Hand-
feel the hubs of sprockets, idlers, bogie wheels, and track support
rollers to determine whether they are abnormally hot.

(2) ITEM 38, FUuiEL, OIiL AND WATER. Determine quantity of fuel,
oil, and water to make sure supply is adequate for mission. Add, if
necessary.

(3) ITEM 45, TRACKS. Remove stones and other foreign material
from tracks. Inspect tracks for correct tension, loose, worn, or miss-
ing connectors and wedges; also worn, damaged, or dead links.

(4) ITEM 42, SPRINGS AND SUSPENSIONS. Examine suspensions
for broken or loose parts. Remove any debris lodged in bogie
assemblies.

(5) ITEM 44, SPROCKET AND HuB NuTts. Examine sprocket cap
screws and hub nuts to determine that they are present and secure.

(6) ITEM 46, LEAKS, GENERAL. Examine bottom of hull and
ground under vehicle for evidence of any leaks. Inspect the hull,
fighting compartment and engine compartments for fuel, oil, or
water leaks. Tighten any loose connections.

(7) ItEM 50, TowING CoNNECTIONS. Towing shackles, pins, and
pintle hook must be in usable condition.

(8) ITEM 47, ACCESSORIES. Investigate possible causes of improper
performance noted during operation. Examine generator for security
of mounting.

(9) ITeEm 48, AIR CLEANERS. When operating under extremely
dusty conditions, clean air cleaners as often as required, when
tactical situation permits. Examine filter elements and clean if
necessary.

(10) ITeEmM 52, APPEARANCE AND GLASS. Thoroughly inspect ex-
terior of wvehicle for missing pioneer equipment. Inspect all lights

and vision devices. Clean if necessary. See that all doors, covers, and
hatches can be closed and locked securely.

UNIVERSITY OF |LLINOI®
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29. AFTER-OPERATION AND WEEKLY SERVICE.

a. The After-operation Service is particularly .important because
at this time the driver inspects his vehicle to detect any deficiencies
that may have developed and vorrects those he is permitted to
handle. He should report promptly, to the designated individual in
authority, the results of his inspection. If this schedule is performed
thoroughly, the wehicle should be ready to operate immediately. The
Before-operation Service, with a few exceptions, is then necessary
only to ascertain whether the vehicle is in the same condition in
which it was left upon completion of the After-operation Service.
The After-operation Service should never be entirely omitted, even
in extreme tactical situations, but may be reduced to the bare
fundamental services outlined for the At-halt Service if necessary.

b. Procedures. When performing the After-operation Service
the driver must remember and consider any irregularities noticed
during the day in the Before-operation, During-operation, and At-
halt Services. The After-operation Service consists of inspecting and
servicing the following items. Those items of the after operation that
are marked by an asterisk (*) require additional weekly services,
the procedures for which are indicated in subparagraph (b) of each
applicable item.

(1) Item 55, ENGINE OPERATION. Lock out both clutches and
start one engine at a time. Increase speed slowly and then accelerate
momentarily several times. Listen for uneven firing, detonation, ex-
cessive vibration, and unusual noises. Return to idling speed and
stop engines.

(2) ITEM 56, INSTRUMENTS.

(a) Oil Pressure Gages. Oil pressure gages must read 35 to 50
pounds at 1,500 to 2,100 revolutions per minute.

(b) Ammeter, Ammeter must read zero or show slight (+4)
charge at idling speed.

(c) Voltmeter. Voltage reading of 24 to 26 volts indicates fully
charged batteries.

(d) Engine Temperature Gages. Engine temperature must not
exceed 225°F,

(e) Transmission Temperature Gage. Transmission temperature
must not exceed 300°F.

(f) Tachometer. Tachometer must indicate engine speed and
register accumulated revolutions and operate without fluctuating.
Correct idling speed is 400 to 450 revolutions per minute; normal
operating speed is 1,500 to 2,100 revolutions per minute: no load
maximum governed speed, 2,250 revolutions per minute; full load
maximum governed speed, 2,100 revolutions per minute.
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(3) IteEm 70, STEERING LINKAGE. Pull back steering levers to
check free travel, which must be at least 5 inches. When travel
allows lever to come back to a vertical position before the brake
shoe contacts the drum, brake linkage must be adjusted.

(4) ITEM 67, ENGINE CONTROLS. Look for worn or disconnected

engine control linkage. Investigate any improper action of control
linkage noted during operation,

(5) ITEM 57, SIREN. Sound siren for proper tone, if tactical situa-
tion permits.

(6) ItEm 74, GEAR OiIL LEVEL. With the vehicle on level ground,
read oil level on transmission filler cap dip stick and add SAE 50

engine oil above 32°F, or SAE 30, from 32°F to 0°F, to reach “FULL"
mark.

(7) ITEM 54, *FUEL, OIL AND WATER.

(a) Fill both fuel tanks with Diesel fuel. Add engine oil to both
engine lubricating oil tanks until gage reads “FULL.” Do not over-
fill. Use SAE 30 above 32°F or SAE 10 oil from 32°F to 0°F. Turn
auxihiary water tank filler cap to first position to release pressure
before removing cap. Allow engine to cool if overheated, before
adding water. Have antifreeze tested if considerable water is added.

(b) Weekly. Have antifreeze tested to be sure protection is ade-
quate for prevailing temperature,

(8) ITeM 73, LEAKS, GENERAL. Examine all fuel, oil, and water
lines, pipes, connections, seals, gaskets, and tanks for leaks. Tighten

loose connections and drain hull of any accumulated oil, water, or
fuel.

(9) ITEM 79, ARMOR. Examine hull, turret, and gun mount shield
and trunnion, for fractures or damage that would render wehicle
unsafe for combat duty. All doors, covers, and hatches must oper-
ate freely and lock securely.

(10) ITEM 68, *TRACKS.

(a) Remove all foreign matter such as mud, stones, and sticks
from tracks. Look for loose and worn track connectors and wedges.
Track must not have more than 34-inch sag nor less than 14-inch
sag, measured between second and third track support rollers.

(b) Waeekly. Tighten all track wedges securely. Examine tracks
carefully for worn guides and links, also dead links. Adjust track
tension so as to have not more than 34-inch sag nor less than 14-inch
sag, measured between second and third track support rollers.

(11) ITEM 69, *SPRINGS AND SUSPENSIONS.

(a) Examine the volute springs for permanent set and breakage.
Volute springs are unserviceable when three or more coils of both
springs contact lower spring seat. Look for looseness, wear, or damage
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at bogie levers and arms, track support rollers, and bogie wheels.
Inspect bogie wheels for grease leaks, Remove all stones and trash
lodged in bogie assemblies.

(b) Weekly. Tighten all bogie brackets, sprocket wheels, track
support rollers, bogie wheels, mounting bolts, and nuts or cap screws.

(12) IteEm 77, Towing ConNNECTIONS. Examine towing shackles,
pintle hook, and lifting eyes to see that they are in serviceable condi-
tion. Make sure pintle hook latch operates freely, and that lock pin is
attached to chain. Lubricate, if necessary.

(13) ITEM 64, *ELECTRICAL WIRING,

(a) Examine conduits for damaged condition, and tighten all
loose connections.

(b) Weekly. Clean all accessible wiring and look for loose connec-
tions, and cracked insulation.

(14) ITEM 65, *AIrR CLEANERS.

(a) Remove air cleaners and inspect elements and condition of
oil. If necessary, clean elements and refill with oil to “LEVEL”
mark on body. Examine condition of gaskets before installation.

(b) Weekly. Clean all air cleaners and refill with oil.

(15) ITeEM 66, FUEL FILTERS. Drain approximately 14 pint from
each primary and secondary fuel filter to remove trapped water and
sediment.

(16) ITEMm 60, FIRE EXTINGUISHER. Inspect portable fire extin-
guishers to see that they are in place, securely mounted, and that
seals are not broken. See that red sealing caps on fixed fire extin-
guisher cylinder wvalves are intact. Discharged cylinders must be
replaced. Make sure mountings are tight, and nozzles are free from
obstruction.

(17) ITEM 62, *BATTERY.

(a) Battery connections and mountings must be kept clean and

tight. Electrolyte must be 34 inch above plates in each cell. Add
fresh, clean water as required. Turn battery master switch and radio

switch to “OFF” position after completing services.

(b) Weekly. Clean battery and terminal connections, Tighten
connections and battery straps if necessary.

(18) ITEmM 81, TURRET AND GUN MounTt MECHANISM AND CON-
TROLS., Release turret locks and gun traveling lock. Traverse turret
full 360 degrees in both directions. Elevate and depress gun. All
mechanisms and controls must operate freely and without bind or
excessive play throughout entire limit of travel. Secure gun traveling
lock and turret locks. Tighten all loose wiring connections and
attaching parts. Test operation of both manual and electrical firing
controls, and sighting equipment. Guns must be cleaned, properly
oiled, and covered.

-ﬁ‘ HUMIVERSITY OF TLLIMGOI
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(19) ITeEM 59, LigHTS. If tactical situation permits, turn all light
switches to “ON" position, inspect all lights to see that they are lit,
clean, and securely mounted, and go out when switches are turned
“OFF".

(20) ITeEM 80, VisioN DEvVICES. Clean and install serviceable peri-
scope heads or assemblies as required. Mounts must pivot or rotate
without binding.

(21) ITeEM 61, DECONTAMINATOR. Decontaminator must be fully
charged and securely mounted. Shake to determine contents.

(22) ItEm 84, CLEAN VEHICLE, Remove all expended material,
and clean interior of vehicle thoroughly. Clean exterior as necessary,
making sure identification markings are visible.

(23) ItEM 83, *LUBRICATE As NEEDED.

(a) 0Oil or lubricate all parts as required when performing After-
operation Service, For specific intervals, and lubricants to be used,
refer to War Department Lubrication Guide No. 113 (figs. 30 and 31).

(b) Weekly. Perform regularly scheduled lubrication if this serv-
ice is due.

(24) ITEM 85, *TooLs AND EQUIPMENT.

(a) Inspect all tools and equipment for condition, proper mount-
ing and serviceability using On Vehicle Materiel List, paragraph 32.
Replace missing items and replenish supplies.

(b) Weekly. Clean all tools and equipment. Replace items that
are unserviceable,
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30. INTRODUCTION.

a. Lubrication is an essential part of preventive maintenance,
determining to a great extent the serviceability of the parts and
assemblies.

31. LUBRICATION GUIDE.

a. Lubrication instructions for the 3-inch Gun Motor Carriage
M10 are consolidated in a Lubrication Guide (figs. 30 and 31).
These specify points to be lubricated, the periods of lubrication, and
the lubricants to be used.

b. Supplies. In the field it may not always be possible to supply
a complete assortment of lubricants called for by the Lubrication
Guide to meet the recommendations. It will be necessary to make
the best use of those available, subject to the inspection of the officer
concerned, in consultation with proper ordnance personnel.

¢. Lubrication Notes. The following notes apply to the Lubrica-
tion Guide (figs. 30 and 31). All note references in the guide itself
are to the step below having the corresponding note number. Ref-
erence 1s made to OFSB 6-10 and OFSB 6-4 for additional lubrication
information and to the product guide, OFSB 6-2, for the latest

approved lubricants.

(1) FiTTINGS. Clean before applying lubricant. Lubricate univer-
sal joints, bogie wheels, idler and track support rollers, tachometer
and speedometer adapters until lubricant overflows at relief valve,
Lubricate other points until new lubricant is forced from the bearing,
unless otherwise specified. CAUTION: Lubricate suspension points
after washing vehicle,

(2) INTERVALS indicated are for normal service. For extreme
conditions of speed, heat, water, sand, mud, snow, dust, etc., reduce
interval by 14 or 14, or more if conditions warrant.

(3) AIR CLEANERS. Daily, when operating on dirt roads or cross
country, or every 250 miles, when operating on paved roads or during
wet weather, drain, clean and refill with used crankcase oil or OIL,
erigine, crankcase grade. Every 100 to 500 miles, depending on oper-
ating conditions, remove all 6 air cleaners and wash all metal parts
in Diesel fuel. Refill oil reservoirs until oil reaches “FULL" mark.
CAUTION: Do not overfill air cleaner oil reservoirs. Keep all air
cleaner connections clean and tight. Inspect grommets, seals, and
gaskets, for wear and replace worn parts.

63
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CARRIAGE, MOTOR, GUN, 3-in., M10
ORDMANCE SERIAL NUMBER located on nams plats imide fighting comparimant.
Lubrdcant o Intarval i interval o Lubricant
| CAUTION—Lubricsts Dotted
P R s
|5y Dotted Short-Shalt Arrows. Or Totted  ShorLShaht Arrows.
Diff. and final drive drain ., SERVICED FROM FIGHTING
pleg \, COMPARTMENT
Transmission drain plug
[Remove cover plate to reach) 5, % C6 Steering brake lever
cross shafl
SERYICED FROM FiG .
il = 15 QT
Throttle idier shaft €6 1 | -4 il level gagel
Transfer case (See Table) OF
{Hote T \ - 1 (6 Speedemeler adapler
Clutch shifter shaft brg. €6 - . % 06 Gearshilt lever yoke shall
iute 18 ' _ % OF Parking brake lever shat
Generator [grease cup) WB 1 L link eye [oil hole)
{Refill :ll:l,l.hf:rl'l | fl.l::lhl'nl 1 R (Some medels)
schomeler adapter ML i
cuis vy 51 .0 i e
i 1
b i H (Nete 10)
Engine lub. oil tank OE %\ Fh— 1 €& Slip joint [plug)
{See Table) TR [Nele 101
(Fill cap) (Note 4) n |5y 1 €6 Clutch selector lever
1 - shaft (Note 11
SERVICED FROM EWGINE = ! e
COMPARTMENT \ H 1 €6 Universal Joint [fitfing)
: : (Nete 101
Clutch pilet bearing B8~ 5 ' Trons., diff. and final drive
{Nate B) TP : oil cooler drain pluge
Fael filter fumnt:r_ﬂ - i- i w (Nate 7}
Note AR ]
Starter (SAE 30) OB {1 SERVICED FROM ENGINE
13 wilers) (Note 18] A » i COMPARTMENT
Engine lub. oil fank g i T
i Al Lubricating oil filters
(To reach, remove cover ; (Nete 51
under halll | Yo Lubricating oil sfrainer
Air cleaners 08 7 = lLate medels) (Hote i)
(Nete 3] .--"r ™ Cronkcoss drain plugs
Fuel filter (primary) * (Te reach, remave cover
[Nate 9 ender hall)
NOTE—See page 4 for lubrication of SUSPENSION SYSTEM and GUN TURRET.
KEY
INTERVALS
LUBRICANTS %0 MiLES
ﬂl-l:llL, sngine WE—GREASE, genaral purposa I,= :::E
Ne. 2 31,000 MILES
. "::::_“‘""" upeciied) BA—GREASE. ball and CHECK DALY
Ne. | hpu-l-ﬂ:lni ey Hhﬂ-‘ﬂlhlh
He. 0 {below +32° F.) Hﬂﬂ Ihnm
JARLL OF CAPACITIES AND LUSRICANTS TO B4 Vstd
UNIT CAPACITY LOWEST EXPECTED AIR TEMPERATURE
(Approe) +32"F.andabove | +32°F. 100" F. | Below 0" F.
Engine Lub. O Systems fsach] 11 qt. l.:l' s i:: S
ot ot
Toasmtlor Case ot SAS 20 SAE 30 e
: oF of
Trans., D, and Final Driven 152 qt. SAE 50 SAE 10 CFE 8  ()
RA PD 36296

Figure 30—Lubrication Guide
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CARRIAGE, MOTOR, GUN, 3-in., M1D
ORDNANCE SERIAL NUMBER located on name plate inside fighting compartment.

CAUTION —Lubricate SUSPENSION SYSTEM
POINTS on BOTH SIDES of MOTOR CARRIAGE

Interval o Lubricant
Y C6 Track suppor! rollers

o L
. o gl O
"*iﬁ:@rﬁwu s

i

Lubricant o i-tmli_"::}“':,__:. ______ el h
Bogie wheels 06 Y-~
SUSPENSION SYSTEM

Interval & Lubricant
D OF Gun bore (Note 14)

Ya C& Turret race ring bearings

“=====% 06 Suspension system idler

Lubrcant & Intarval
Gun lube [finished surface] OF B
(Nate 13)

Trunnion bearing 06 M

Elevating gear case 06 M
[Sparingly) (Note 20

Traversing worm and pinion C& %

M 06 Trunnion bearing
¥ 06 Cradie liner
M 06 Elevating worm shaft

shaft bearings housing
s i RH Recoil chambers
Trarony oA e € 8 (Fill plugs} (Note 12}

GUN TURRET

D OF Breech equalizer chain
(Clean and oil)

W OF Breech operating handle
(oil hale)

D OE Breech and firing
mechanism (Mete 15)

Ya €6 Turre! race ring bearings

NOTE—See page 2 for lubrication of ENGINE COMPARTMENT, FINAL DRIVE, and
FIGHTING COMPARTMENT points.

KEY
LUBRICANTS INTERYALS

CEG—GREASE, ganaral RH—0IL, recoll, heavy

Ma. | lllru'l"l +12 _F OG—GREASE, O.D. Li—250 MILES
“...:':'.TLD +I11 ikl No. 00 [balow +32° H D—DAILY

. mRgine . ow 8
SAE 30 (above +32° F.) W—WEEKLY
SAE 10 [balow +32° F.) M=MOMNTHLY
RA PD 36297

Figure 31—Lubrication Guide
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(4) ENGINE LUBRICATING OiL TANKS. Daily, with engine run-
ning, check oil level with testing gage on instrument panel in driver’'s
compartment; add oil if necessary. Drain only when engine is hot.
Every 500 miles or 50 hours, drain and refill. To completely drain
each lubricating system, remove both crankcase drain plugs and oil
tank drain plug. Refill oil tank to “FULL" mark on gage.

(5) LuBRICATING OIL FILTERS. At each o1l change, remove filter
cover, drain plug, and filter element. Wash out filter base. Install
new filter element, replace drain plug and filter cover, using new
cover gasket. Start engine, and check for oil leaks. Refill oil tank to
“FULL"™ mark on gage while engine is running.

(6) LUBRICATING OIL STRAINERS. Every 500 miles or 50 hours,
drain strainer through drain plug; remove, clean and reinstall strainer
element.

(7) GEAR Cases (TrANsSMISSION, DIFFERENTIAL AND FINAL
DRri1vEs). The transmission, differential and final drives are combined
in one unit. Fill through transmission filler to mark on bayonet gage
with filler cap resting on top of filler pipe. Drain through transmis-
sion and final drive drain plug holes. Weekly, check level with
vehicle on level ground; if necessary, add lubricant to correct level.
Drain and refill as indicated at points on guide. When draining, drain
immediately after operation. To completely drain system, also re-
move oil cooler drain plugs. Every 3,000 miles, clean transmission
filler strainer. CAUTION: Do not remove strainer when filling.
For correct lubrication of transfer case, check level every 500 miles
or 50 hours, Add OIL, engine, SAE 30, until full. Every 6 months or
at time of clutch overhaul, drain and refill with 2145 qt OIL, engine,
SAE 30.

(8) CLurcH PiLor BEARINGS. At time of disassembly of clutch
for inspection, replacement or overhaul, clean and repack with
ball and roller bearing grease.

(9) FuEL FILTERS. Daily, open primary and secondary fuel filter
drain cocks to remove sediment and water.

(a) The primary fuel filters are mounted at ends of filter panel.
Service every 100 hours or 1,000 miles, using following procedure:

I. Turn fuel tank selector valve to “OFF” position.

2. Back out retainer bolt at top and remove bowl and element.

3. Thoroughly wash disks in Diesel fuel. Do not scrape 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 and
check for leaks.

(b) The secondary fuel filters are mounted on side of engine.
Service every 5,000 miles or 500 hours, using following procedure:

UMWIVERSITY GF ILLINOIS
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Turn fuel tank seleqtﬂr valve to “OFF" position.
Unscrew nut at bottom of bowl and drop bowl.
Inspect filter element, and clean inside of bowl,

4. Install new filter element. Reassemble, using new gaskets at
top of collector tube and top and bottom of filter element.

5. Loosen filter outlet connection (turn fuel tank selector valve
to “ON" position), lock out clutch and run other engine to fill filter
bowl until fuel is forced out connection.

(10) UNIVERSAL JOINTS AND SLIP JOINT. To reach universal
joints and slip joint, remove floor plate at rear and inspection plate
at front of propeller shaft housing. To lubricate slip joint, remove
plug and insert fitting. Apply GREASE, general purpose, seasonal
grade, to universal joints until it overflows at relief valve, and to
slip joint until lubricant is forced from end of spline, CAUTION:
After lubricating slip joint, remove fitting and replace plug.

(11) CrLutcH SELECTOR LEVER SHAFT. Fittings reached through
hole in left side of propeller shaft housing.

(12) REecoiL FLUID. Use OIL, recoil, heavy. Capacity of approxi-
mately 1834 pints, each cylinder. For instructions on handling of
recoil fluid, refer to OFSB 6-6.

(13) GuN TuBk. Daily and before firing, clean and oil exposed
finished metal surface. Keep surface covered with thin film of OIL,
engine, seasonal grade.

(14) TRAVERSING RACK AND PINION. Daily, clean and apply
OIL, engine, seasonal grade.

(15) BREECH AND FIRING MECHANISM, Daily and before and
after firing, clean and oil all moving parts and exposed metal surfaces
with OIL, engine, seasonal grade. CAUTION: To insure easy breech
operation and to avoid misfiring in cold weather, clean with dry-
cleaning solvent, dry and lubricate with OIL, lubricating, preserva-
tive, light. To clean firing mechanism, remove and operate pin in
dry-cleaning solvent.

(16) Gun Bore. Daily and after firing, clean and coat with OIL,
engine, seasonal grade,

(17) OiLcaN POINTS.

(a) Motor Carriage. Every 250 miles, lubricate door hinges, door
latches, lever bushings, control rod pins, clevises, clutch and throttle
pedals and control shaft bearings; gearshift lever links and pins;
steering brake levers, shaft and links, seat slides, supports, control
levers and pins; periscope holder pivots, hull drain valves and con-
trols, etc., with OIL, engine, SAE 30.

(b) Gun Mount. Weekly, lubricate handwheel handles, firing
button, firing lever link, firing and ejector mechanism, etc., with
OIL, engine, seasonal grade.

e Sl
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(18) PoiNTs TO BE LUBRICATED WHEN ENGINE Is REMOVED FOR
INSPECTION OR OVERHAUL.

(a) Starters. Apply OIL, engine, seasonal grade, through 3 oilers.
Outboard oiler is reached through hole in flywheel housing.

(b) Clutch Shifter Shaft Bearings. Wash in Diesel fuel, dry and
repack with GREASE, general purpose, No. 1. Install bearings and
shaft and pack grease channels full before installing grease channel
pipe plug to force additional grease into bearings.

(19) Points REQUIRING No LuBricaTION SERVICE. Water pumps,
fan drives, bogie wheel suspension linkage and slides, final drive
sprocket bearings, elevating worm shaft upper bearing, elevating gear
case shaft bearings, elevating gear case handwheel shaft bearings.

(20) PoinTs TO BE SERVICED AND/OR LUBRICATED BY ORDNANCE
MAINTENANCE PERSONNEL. Every 6 months, disassemble, clean and

recoat elevating gear case and breech operating shaft bearings with
GREASE, 0.D., seasonal grade.
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32. TOOLS AND EQUIPMENT STOWAGE ON THE VEHICLE.

a. Each 3-inch gun motor carriage carries a set of pioneer tools,
vehicle and gun tools, vehicle and gun equipment and vehicle and
gun spare parts for use by the crew and for which the crew is
responsible. Expended items must be replaced at the After-operation
Service (par, 25).

b. The following lists show the federal stock number, manufac-
turer’s number, and location of the wvarious items. These lists are

prepared from data available at the time of publication. For current
list, see On Vehicle Materiel List furnished with each vehicle.

33. VEHICLE TOOLS.

Number Where
Taol Carried Carried
AX, chopping, single bit, 5-1b........ ... 1 Bracket on rear
plate
CHISEL, cold, 3-in. . .ocaviviainsiviia 1 Tool bag
CROSSBAR, 8-in. (for flexible handle) . . . 1 Tool bag
CROWBAR, 5-ft long, pinch point. ... ... 1 Bracket on rear
plate
CUTTER, wire M1938 w/carrier (per 2
WEIMCIERY s i R R R R e 1 Tool box under
subfloor
EXTENSION, 14-in. sq drive, 10-in.. .. .. 1 Tool bag
EXTENSION, handy grip, ¥4-in. sq drive, '
NI AORE i e e R 1 Tool bag
FILE, hand, smooth, 8-in. .............. 1 Tool bag
FILE, 3 sq, smooth, 6-in. . .............. 1 Tool bag
FIXTURE, set, track connecting. ....... 1 Tool bag
GUN, lubrication, pressure (hand oper-
ated)

R S S PR e S 1 Tool bag
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Numbaer Where
Tool Carried Carried
HAMMER, machinist’s, ball peen, 32-oz 1 Tool bag
HANDLE, combination tee, 14-in. sq

ety o T o N 7 s C S 1 Tool bag
HANDLE, combination tee, 34-in. sq

(s Y 1 | A . 1 Tool bag
HANDLE, flexible, I4-in. sq drive, 12-in.. 1 Tool bag
HANDLE, mattock .................... 1 Bracket on rear

plate
HANDLE, speeder, 14-in. sq drive, 17-in.. 1 Tool bag
JOINT, universal, }4-in, sq drive. ....... 1 Tool bag
MATTOCK, pick M1, without handle... 1 Bracket on rear

plate
PLIERS, combination, slip joint, 8-in.. . .. 1 Tool bag
PLIERS, side-cutting, 8-in. ............. 1 Tool bag
RATCHET, reversible, 15-in. sq drive,

L T T SR TS AR | | 1 Tool bag
SCREWDRIVER, machinist’s, 5-in. blade 1 Tool bag
SCREWDRIVER, special purpose, 13/4-

in.blade ........cciiiiiiieenencnineas 1 Tool bag
SCREWDRIVER, special purpose, 1l;-

G DIRAR o s o s s R T S 1 Tool bag
SHOVEL, short-handled ............... 1 Bracket on rear

plate
SLEDGE, blacksmith, dble-face, 10-1b. .. 1 Bracket on rear

plate
WRENCH, adjustable, single-end, 8-in.. . Tool bag
WRENCH, adjustable, single-end, 12-in.. Tool bag
WRENCH, engineer, double head, open-

Nl Moa- X IR o pvnn wpmams v 1 Tool bag
WRENCH, engineer, double head, open-

e, PR Wi, o A T T 1 Tool bag
WRENCH, engineer, double head, open-

e R AR b A S 1 Tool bag
WRENCH, engineer, double head, open-

el B B BLM s e s s 0 1 Tool bag
WRENCH, engineer, double head, open-

end, e X 0ein i sii s e 1 Tool bag
WRENCH, engineer, double head, open-

end, 18 x 1. . ..., 1 Tool bag
WRENCH, plug, 94-in. hexagon, for

transmission and oil drain plugs. ...... 1 Tool bag
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33
TOOLS AND EQUIPMENT STOWAGE ON THE VEHICLE
Number Where
Tool Carried Carried
WRENCH, plug, 34-in. hexagon, for
differential filler and drain plugs. .. .. = Tool bag
WRENCH, socket, 14-in. sq drive, 34-in.
e C S R e o R el Tool bag
WRENCH, socket, I4-in. sq drive, 7{g-in
T s T R e — Tool bag
WRENCH, socket, 14-in. sq drive, 14-in
DERRRORL : .oy i o e R R S SRR Tool bag
WRENCH, socket, 14-in. sq drive, % 4-in.
(T L T N . Tool bag
WRENCH, socket, 14-in. sq drive, 54-in
BREERPON: s e S e o Tool bag
WRENCH, socket, 14-in, sq drive, 34-in
T L T R Tool bag
WRENCH, socket, 14-in. sq drive, 74-in
BERRRON. . . a5 S R Tool bag
WRENCH, socket, 4-in. sq drive, 15{4-in
BB o T R S Tool bag
WRENCH, socket, 14-in. sq drive, 1-in
e T S U O H Tool bag
WRENCH, socket, 14-in. sq drive, 11 4-in
BEXRFOR ..o i b e Tool bag
WRENCH, socket, 14-in. sq drive, 114-in
BEEREOIE s i e i e vt s b e wee Tool bag
WRENCH, socket, 34-in. sq drive, 114-in
hexagon ........... T —— Tool bag
WRENCH, socket head set screw, 34,-in
BEERBONY oo s s S e S Tool bag
WRENCH, socket head set screw, 14-in
L e T Tool bag
WRENCH, socket head set screw, % 4-in
NEXBBOM . ..ooivivniesennnensnssansss Tool bag
WRENCH, socket head set screw, 1j4-in
DEEEON o ot s B i e Tool bag
WRENCH, socket head set screw, 54-in
BNCRREON s SR bbb e mnnn e eprate Tool bag
WRENCH, socket head set screw, 34-in
BERREOR o s it e SR, Tool bag
WRENCH, socket head set screw, $4-in
T A S A — Tool bag
WRENCH, track-adjusting ............ On rear deflector

i T -I": 'I .
| UKL .a.!..

plate
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3-INCH GUN MOTOR CARRIAGE M10

34, VEHICLE EQUIPMENT.

Item

ANTENNA, complete,
w/cover (spare) ..........

APPARATUS, decontaminat-
ing, 135-qt, M2, spec. 197-
5 B § [ AR D PR O

BAG, canvas, field O.D.
MI1936 ............. w

BAG, instruction book. ......
BAG, tool, w/0 contents. .. ..

BELT, safety ..............

BINOCULAR, M3, complete,
composed of:
1 binocular, M3;
1 case, carrying, M17

BOOK, motor, 0.0. Form
v 5 1L R Ao

BUCKET, canvas, folding,
1 5L | AR G Rl gl
CABLE, towing, 1I4-in. x
(1 (RPN e B e

CANTEEN, M1910, w/cup
and cover ................

CONTAINER, water, 5 gal
QMC Standard A353......

EXTINGUISHER, fire, CO,,
o | v T OO

FLAG SET, M238..........
composed of:
1 case, C5-90;
1 flag, MC-273 (red);
1 flag, MC-274 (orange);
1 flag, MC-275 (green);
3 flagstaffs, MC-270

Where Carried

Bracket on engine compart-
ment bulkhead

One at right front turret, one
under R.R. compartment floor

Strapped on outside of turret
In bracket with books

In tool box under right center
fighting compartment floor
door

On driver's and assistant
driver's seats

Bracket—left side of turret or
in sponson to right of assist-
ant driver

Instruction bag

On 3-in. rear ammunition rack
On upper hull

2 on front plate, 3 in turret
On brackets under subfloor

One in bracket at left of
driver's seat. One in bracket
at left of loader’s seat

Bracket on left side of turret

rz'l[‘l! JERSITY OF ILLINGI®

AT URBAMA-CHAMPAIGN



™ 9-752
34

TOOLS AND EQUIPMENT STOWAGE ON THE VEHICLE

tem
FLASHLIGHT, w/batteries . ,

GROUSER (for track being
used)

lllllllllllllllllll

HEAD (for periscope M6)
(spare)

------------------

HOOD, hatch, driver's......

INTERPHONE-SYSTEM,
RC-99
KIT, first aid (24 unit) (spec.
1553)
LAMP, elec., 24-28 V., 15 cp.
(for inspection light)
LIGHT, inspection
LUBRICATION GUIDE,
War Department No. 113..
MANUAL, technical, TM
9-752 (Operator’s Manual) .
MANUAL, spare parts, illus-
trated (for vehicle) .......

MANUAL, technical, GMC.
T™™ 9-1750G .............

MITTENS, asbestos, prs., 1
heavy, 1l medium. .........

NET, camouflage, cotton
shrimp, 45 x 45 ft (spec.
T-1669)

OILER, trigger type, 1 pt....

-------------------
--------------------

aaaaaa

PAULIN, 12 x 12 ft.........
PERISCOPE, M6 ..........
PERISCOPE, M6 (spare)...

PISTOL, pyrotechnic M2. . ..

RADIO SET SCR 610 (per 2
vehicles)

llllllllllllllll

Mumber
Carried

5

26

73

Where Carried

In brackets: 2—left of driver,
1—turret front, 1—right spon-
son, 1—left sponson

Upper hull side plates or
bracket on rear of turret

In boxes by assistant driver’s
seat

At each crew member’s station
Bracket to left of driver

Behind instrument panel
On bracket at left of driver

In frame at left of driver’s seat
Instruction bag

Instruction bag

Instruction bag -

In gun tool box

Strapped on outside of turret

On bracket under right front
fighting = compartment floor

door
Strapped to outside of turret
In housings

In boxes by assistant driver’s
seat

In oddment tray
Right front sponson by assist-
ant driver's seat

UMIVERSITY OF ILLINOIS

AT LIREAMA-CHAMPAIGH
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3-INCH GUN MOTOR CARRIAGE M10

34-35
Number
Item Carried
RATIONS, 2 days, type “K,”
RO 5 WL Lokt sl 30

RATIONS, 1 day's, type “D,”

JOE 5 I oo inieswaana 2
ROLL, blanket ............. 5
SIGNALS, pyrotechnic ..... 18

composed of:

6 red M11

6 green M15

6 white M16
STOVE, cooking, gasoline,

M1941 (1 burner)......... 1

consisting of:

1 Coleman military burner
No. 520 with accessory
cups

STRAPS, canvas, 114-in. wide

X - long .. 4
TAPE, adhesive, 4-in. wide,

15-yd roll . 1
TAPE, fnctmn. %-m wu:lr:.

30-ft roll . 1
TOP, canvas, assembl}r ...... 1
TUBE, flexible nozzle. . ... .. 2
WIRE, soft iron, 14-gage,

MR voll i g rs i 1

35. VEHICLE SPARE PARTS.
BUSHING, rubber, for elevat-

ing mechanism ........... 4
CONNECTOR, track, shoe

T R R R 12
LAMP, 3 cp.,, 24-28V....... 4
LINK, track shoe......... ey 10
NUT, safety, 54-18NF-3. .. .. 16
PIN, cotter, split, S., (type B)

L4 x 214-in. (for tow shackle

o7+ R S 2

Where Carried

Ration box under right center
fighting compartment floor
door

Ration box under right center
fighting compartment floor
door

Strapped to outside of turret

16 in 2 cal. .30 M1 ammunition
boxes on sponson right of
assistant driver, 2 in oddment
tray

Under subfloor

On outside of turret
Tool box

Tool box
In place on turret
Tool box

Tool box

Tool box

Tool box

Behind instrument panel
On rear of turret

Tool box
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TOOLS AND EQUIPMENT STOWAGE ON THE VEHICLE
Mumber

ltam Carried Where Carried
PIN, locking (for tow shackle
o) | S o W 2 Tool box
SOLENOID, firing .......... 1 Tool box
SWITCH, firing ........0000 1 Tool box
WEDGE, track shoe end con-
T ey o o A S 12 Tool box
36. GUN TOOLS.
a. 3-inch Gun M7 Tools.
Number
Teeol Carried Where Carried
EYEBOLT, breechblock
TEMOVIOE . ............0... 1 Tool box
CLAMP ................... 1 Tool box
GUN, lubricating oil........ 1 Tool box
HOSE, assembly ........... 1 Tool box
MALLET, rawhide, 23 0z.... 1 Tool box

TOOL, breechblock removing 1 Tool box

b. Cal. .50 M2 HB Machine Gun Tools.

WRENCH, combination, cal.
B0 BT e e e 1 Tool box

37. GUN EQUIPMENT.
a. J-inch Gun Equipment.

Numbaer
Itam Carried Whaere Carried

BOOK, arty. gun, 0.0. Form

- I ST . 1 Instruction bag
BRUSH, bore, M15 w/staff. . 1 Bracket on engine bulkhead

consisting of:

1 brush, bore, M15; .

1 staff, end;

1 staff, middle;

1 staff, end

CAN, Y4 gal. (stencil “OIL,
RECOIL"” in black letters
14-in. high on can)..... ... 1 Bracket on tool box under right
center door — fighting com-
partment floor

CASE, carrying, gunner'’s
quadrant, M1 ............ 1 Bracket in turret
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3-INCH GUN MOTOR CARRIAGE M10

Item
CASE, tube, sight, assembly
MEYG- ooy mnaa g

COVER, bore brush, M516. ..

COVER, muzzle ............

COVER, telescope (spare). ..

MANUAL, technical, 3-in.
gun M7 .................

QUADRANT, gunner, MI,
W/ CRBE ... iiiiereasane

RAMMER, cleaning and un-
loading, M3 .............

SETTER, fuse, M14.........

SIGHT, bore, complete......
consisting of:
1 sight bore, breech;
1 sight bore, muzzle

TABLE, firing ..............
TARGET, testing (set of 4). .
TELESCOPE, M51 ........

TUBE, sight, assembly......

Where Carried

On tube sight
On bore brush
On breech

On gun muzzle

Instruction bag
Bracket in turret

Bracket on engine bulkhead
Tool box under subfloor
Tool box

Instruction bag
Tool box

One on gun, spare under gun
front of turret

In bracket under gun

b. Cal. .50 M2 HB Machine Gun Equipment.

BAG, metallic belt link......
BOX, ammunition, M2. . ....

BRUSH, cleaning, cal. .50, M4
CASE, cleaning rod, M15. ...

CHUTE, metallic belt link,
BEY e e R

COVER, gun and cradle, cal.
L T I

COVER, spare barrel, M13
(for 45-in. barrel) . . . .. i

COVER, tripod mount M1. ..

ENVELOPE, spare parts, M1
w/0 contents ............

EXTRACTOR, ruptured car-
tridge cal. .50.............

Tool box under subfloor

Bracket under fighting com-
partment floor

Tool box under subfloor
Tool box under subfloor

Tool box under subfloor

On gun

On spare barrel in tool box
On tripod mount

Tool box under subfloor

Tool box under subfloor



MANUAL, field, for cal. .
M.G. M2, FM 23-65

ltem

MOUNT, tripod, cal. .50, M3.

OILER, filling, oil buffer

ROD, cleaning, jointed, M7,
cal. .50

38. GUN SPARE PARTS.
3-inch Gun Spare Parts.

FORK, firing pin cocking. ...

GASKET, recoil cylinder plug

MECHANISM, percussion

assembly
consisting of:

1 guide
1 pin, firing
1 pin, straight, for firing

pin guide

1 spring, firing pin

retracting

1 stop, firing spring
PIN, cotter, 4 x 74-in.......

PIN, firing

rrrrrrrrrrr

PLUG, recoil cylinder . ......
PLUNGER, cocking lever. . ..

RETAINER, sear

||||||||||

SPRING, cocking fork

plunger

SPRING, firing

SPRING, firing pin retracting
SPRING, sear

b. Cal. .50 M2 HB Machine Gun Spare Parts.

rrrrrrrrrrrrrrrrrr

llllllllllllll

ARM, belt feed pawl........

BARREL, assembly
DISK, buffer

---------------

EXTENSION, firing pin,

assembly

llllllllllllllll

EXTRACTOR, assembly ...
LEVER, cocking

lllllllllll

.......

Instruction bag

™ 9-752
37-38

TOOLS AND EQUIPMENT STOWAGE ON THE VEHICLE

Whers Carried

Bracket on left hull side plate

Tool box under subfloor

Tool box under subfloor

HNumber
Carried

1

1

1

1

1 Tool box
2 Tool box
1 Tool box
2 Tool box
1 Tool box
2 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
1 Tool box
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em

PAWL, feed belt, assembly. ..
PIN, belt feed pawl, assembly
PIN, cotter, split, S., 39 x 34-

in. (belt feed lever pivot
stod) ......... onar e e R

PIN, cotter, split, S., g x 34-

in. (switch pivot).........
PIN, cotter, split, S., 1§ x 34-

in. (cover pin)
PIN, firing
PLUNGER, belt feed lever . ..
ROD, driving spring w/spring,

assembly
SLIDE, feed belt assembly. ..
SLIDE, sear
SPRING, belt feed lever

plunger
SPRING, belt feed pawl. .. ..
SPRING, belt holding pawl. .
SPRING, cover extractor....
SPRING, locking, barrel .. ..
SPRING, sear
STUD, bolt

IIIIIIIIIII

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

----------------

lllllllllllllll

lllllllllllll

llllllllllllllll

Humber
Carried Where Carried

1
1

=

[ . - R T

Tool box
Tool box

Tool box

Tool box

Tool box
Tool box
Tool box

Tool box
Tool box
Tool box

Tool box
Tool box
Tool box
Tool box
Tool box
Tool box
Tool box
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39-40
Section IX
MAINTENANCE ALLOCATION
Paragraph
CROMIME - o 3 W00 O 0 AV 0 0 i, T 39
Allocation of maintenance ... .... ... e nnrroernnnsas 40

39. SCOPE.

a. The scope of maintenance and repair by the crew and other
units of the using arms is determined by the availability of suitable
tools, availability of necessary parts, capabilities of the mechanics,
time available, and the tactical situation. All of these are variable
and no exact system of procedure can be prescribed.

40. ALLOCATION OF MAINTENANCE.

a. Indicated below are the maintenance duties for which tools
and parts have been provided for the using arm and ordnance main-
tenance personnel, Replacements and repairs which are the respon-
sibility of ordnance maintenance personnel may be performed by
using arm personnel when circumstances permit, within the discre-
tion of the commander concerned. Echelons and words as used in

this list of maintenance allocations are defined as follows:

FIRST AND
SECOND ECHELON:
TABLE III
AR B850-15

THIRD ECHELON:
TABLE 111
AR 850-15

FourRTH ECHELON:
TABLE 111
AR 850-15

FirTH ECHELON:
TABLE III
AR 850-15

SERVICE:
(Including pre-
ventive mainte-
nance) par. 24 a
(2) and (3) in
part. AR 850-15

Operating organization driver, operator or crew,
companies and detachments, battalions, squad-
rons, regiments, and separate companies and
detachments (first and second echelons, respec-
tively).

Technical light and medium maintenance units,
including Post and Port Shops.

Technical heavy maintenance and field depot
units including designated post and service
command shops.

Technical base units.

Checking and replenishing fuel, oil, grease,
water and antifreeze, air, and battery liquid;
checking and tightening nuts and bolts; cleaning.

79
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3-INCH GUN MOTOR CARRIAGE M10
REPLACE: To remove an unserviceable part, assembly, or
Par. 24 a (5) subassembly from a vehicle and replace it with
AR 850-15 a serviceable one.
REPAIR: To restore to a serviceable condition, such parts,
Par. 24 a (6) assemblies or subassemblies as can be accom-
in part plished without completely disassembling the
AR B50-15 assembly or subassembly, and where heavy
riveting, or precision machining, fitting, balanc-
ing, or alining is not required.
REBUILD: Consists of stripping and completely recondi-
Par 24 a (6) tioning and replacing in servicedble condition
AR 8%0-15 any vehicle or unserviceable part, subassembly,
or assembly of the vehicle, including welding,
riveting, machining, fitting, alining, balancing,
assemnbling, and testing.
RECLAMATION: Salvage of serviceable or economically repair-
AR 850-15 able units and parts removed from vehicles, and
Par. 4 (c) in their return to stock. This includes the process
part CIR. 75, which recovers and/or reclaims unusable

dated 16 March '43 articles or component parts thereof and places

NOTES: (1)

(2)

(3)
(4)

(s)

them in a serviceable condition.

Operations allocated will normally be performed in the echelon
indicated by “X.”

*The second echelon is authorized to remove and reinstall items
marked by an asterisk. However, when it is necessary to replace
an item marked by an asterisk with a new or rebuilt part, sub-
assembly or unit assembly, the assembly marked by an asterisk
may be removed from the wehicle by the second echelon only
after authority has been obtained from a higher echelon of
maintenance.

Operations allocated to the third echelon as indicated by “E" may
be performed by these units in emergencies only.

Operations allocated to the fourth echelon by “E" are normal
fifth echelon operations. They will not be performed by the fourth
echelon, unless the unit is expressly authorized to do so by the
chief of the service concerned.

Technical Bulletins of the 2850-series should be consulted for
detailed information relative to reclamation procedure.

ECHELONS

BOXES AND RACKS, AMMUNITION 2nd 3rd  4th  Sth

Boxes, ammunition—replace ................. At 4
Boxes, ammunition—repair ................... X
Racks, ammunition—replace .................. X
Racks, ammunition—repair ................... X
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40

MAINTENANCE ALLOCATION

CLUTCHES

Clutch assemblies—replace and/or repair. . ...
Clutch assemblies—rebuild . ................
Controls and linkage—service and/or replace.
Controls and linkage—repair................

COOLING GROUP

Connections—replace . .....................
Radiator assemblies—replace ...............
Radiator assemblies—repair ................
Radiator assemblies—rebuild ...............
System, cooling—service ...................
Tanks, surge—replace ............ccovuvunn
Tanks, surge—repair ...............cco0eun.

ELECTRICAL GROUP

Batteries—service (recharge) and,/or replace. .
BRtteries~Tepairt ovouvvis sincammesim B
Batteries—rebuild . ............ ... ... . ... ..
Box, battery—replace . .........cciiinivivins
Box, battery—repair .................... ...
Boxes, terminal—replace ...................
Boxes, terminal—repair .............c000uu..
Breakers, circuit—replace ..................
Breakers—circuit—repair ...................
Breakers, circuit—rebuild ..................
Cables, battery—replace ...................
Cables, battery—repair ....................
Conduit—replace ..............¢ccivvvinean
Conduit—repair ...... . ooivemiviviioeins
FIEEra—TepIaCe .. civirvivsinranmainsannnns

Filters—repair

Lamp assemblies—service and/or replace. ..
Lamp assemblies—repair .................,.
Regulator, current and voltage—replace. . . ...

Regulator, current and voltage—service
and/or repair
Regulator, current and voltage—rebuild
Siren—replace
Siren—repair
Siren—rebuild
Solenoids—replace
Solenoids—repair
Switches—replace
Switches—repair

||||||

----------------------------

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

----------------------------

------------------------

-------------------------

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

--------------------------

ECHELONS
2nd  3rd  4th

L. X

4

T T T B

P4

B o® B

B omom

Sth
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ECHELONS
ELECTRICAL GROUP (Cont'd) 2nd 3rd  4th  5th

Switches—rebuild ........c.i00vcimeveviiinaas X
Wiring-oepluce: o is i il i e s nasnia S X

VLRI TCDRIL o i oo o e B AT 8 X

ENGINE
(GMC TwiN DiesSEL MoDEL 6046)

Bearings, connecting rod (inserts)—replace......
Bearings, crankshaft (inserts)—replace .........
Block, cylinder—reclamation ..................
Block and cylinder sleeve assemblies—rebuild
(retOnIBIoNY) . cooin e e R SR
Blower assemblies—replace and/or repair. ... ... X
Blower assemblies—rebuild ...................
Control assemblies, injector—replace. .. ......... X
Control assemblies, injector—repair. ............ X

Cooler, oil—replace . ..........ccvvviiinnnennns X
Cooler, OIl—TEPRIT . cvvvos s crosme smis 6 oesn s X

Cogler, ofl—rebaild . .cii iy
Crankshafts—rebuild (recondition) ............
Dampers, vibration—replace .................. X
Drive assembly, tachometer—replace. . .......... X
*Engine assembly (twin)—replace. .............. *
Engine assembly (twin)—repair................
Engine assembly (twin)—rebuild............... E X
Fan assemblies—replace ...................... X

Fan assemblies—repair .............c0viueunn. X

Fan assemblies—rebuild ...................... X
Filters, oil—service and/or replace. .. ........... X
Filters, oil—repair ... .......... .0 iiiunrrerns
Flywheels—replace and/or repair..............
Flywheels—rebuild ...........................
Flywheels—reclamation ......................
Gaskets, cylinder head and manifold—replace. .. X
Gear trains, timing—replace. .................. X
Generator assemblies—replace
Generator assemblies—repair .................. X
Generator assemblies—rebuild . ................ X
Governor assemblies—adjust and/or replace. . . . . X

Governor assemblies—rebuild ................. ; E X

= =

Hm =5 HEE
HoM M HA

= =
» P

el

Pq P4
=
]

*The second echelon is authorized to remove and reinstall items marked by an
asterisk. However, when it is necessary to replace an itern marked by an asterisk
with a new or rebuilt part, subassembly or unit assembly, the assembly marked
by an asterisk may be removed from the vehicle by the second echelon only after
authority has been obtained from a higher echelon of maintenance.
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ENGINE (Cont'd)

Head assemblies, cylinder—rebuild.............
Heaters, air—service and/or replace. ...........
Heaters, air—repair .........coecivivnessccess
Injector assemblies—replace ... ...............
Injector assemblies—repair ...................
Injector assemblies—rebuild .... ... .... i
Lines and connections, oil (ext:rnal)~replnc=
Lines and connections, oil (external)—repair. . . ..
Lines and connections, oil (internal)—replace
EDA/0F TEDRIT o vaso i it in i iiies e
Manifold assemblies, fuel—replace .............
Manifold assemblies, fuel—repair ..............
Manifolds, exhaust—replace ...................
Manifolds, exhaust—rebuild ...................
Motor assemblies, starting—replace. .. ..........
Motor assemblies, starting—repair..............
Motor assemblies, starting—rebuild. ............
Pan assemblies, oil—replace and/or repair. . ... ..
Pistons and rings—replace ........ :
Pump assemblies, fuel—service nnd;"nr replnc:
Pump assemblies, fuel—repair ... ...... Ly
Pump assemblies, fuel—rebuild ................
Pump assemblies, oil—replace and/or repair. . . ..
Pump assemblies, oil—rebuild .................
Pump assemblies, water—service and/or replace
Pump assemblies, water—repair . ...............
Pump assemblies, water—rebuild ... -..........
Rods, connecting—replace . ....................
Rods, connecting—reclamation ................
Reservoirs, oil—replace .......................
Reservoirs, oil—repair ........................
Sleeves, cylinder—replace .....................
Valve assemblies, oil cooler and strainer—
service and /or replace . . .. o A
Valve assemblies, oil cooler and strmnn'—rchrmld
Valve assemblies, pressure oil pump—service
B OR YRR i T e e e S
Valve assemblies, pressure oil pump—rebuild . . . .
Valve assemblies, pressure regulator—replace
RSO TR i o5 i s s RS A
Valve assemblies, pressure regulator—rebuild. . ..

33

T™M 9-752
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ECHELONS
2nd 3rd  4th  Sth
Head assemblies, cylinder—replace and/or repair X

E

Sl

X

’s
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ECHELONS
EXHAUST GROUP 2nd 3rd 4th  5th

Brackets—renlace .. ...uisiis iy s i X
Mufflers and connections—replace ............. X

EXTINGUISHER SYSTEM, FIRE

Controls and linkage—service and/or replace. ... X

Controls and linkage—repair .................. X
Cylinders (carbon dioxide CO,)—replace....... X
Cylinders (carbon dioxide CO,)—service

(recharge) and/or repair . .................. X
Extinguishers, fire (carbon dioxide CO;)—replace X
Extinguishers, fire (carbon dioxide COs)—

service (recharge) and/or repair. ............ X
Extinguishers, fire (carbon dioxide CO,)—

FEDUIIA. ... . 0ivoninsnin oimsionins wiee s s e e s E X
Lines and nozzles—replace .................... X
Lines and nozzles—repair .....................

e

FUEL GROUP

Cleaners, air—service and/or replace ........... X
Cleanery, Mr—PepPaIr ... .o aaiiesdirss v
Filters, fuel—service and/or replace. ........... .4
Filtery, fORl-Pepait oo sinai s R
Lines and connections—replace and/or repair. ... X
Tanks, fuel—service and/or replace. ...........
Tanks, fuel—repair ............. T R W
VaIves—roplace . .....ociveiismims e ey X
Valmes—rebtild o i T e e e s e E X

HULL

Doors and cover plates—replace ............... X
Doors and cover plates—repair ................ X
Sy DT S e 1S Y X
A IRPOR-TEPRIE (oo i v et om e ks
Hull—repair
Hull—rebuild
Periscopes—replace .......................... X
Periscopes—repair ..........c.oiiiiniinn. X
Periscopes—rebuild
Pintle assembly—replace ..................... X
Pintle assembly—repair .
Pintle assembly—rebuild ................ ... ... X
Seats—replace ................... . X
SEREEEREDIL -.oci v iy e S X

Ll T -

>4

---------------------------------



MAINTENANCE ALLOCATION

INSTRUMENTS AND PANEL

Instruments—replace .......... ... oo seraaan
Instruments—repair ..........ccreeeeoenrrosns
Instruments—rebuild ..............chiiiien
Panel and connections—replace ........... g Nl
Panel and connections—repair ............ ...

POWER TRAIN

(DIFFERENTIAL, FINAL DRIVES AND
TRANSMISSION)

Brake, parking—service and/or replace.........
Brake, parking—repair (reline) ................
Controls and linkage—service and/or replace. ...
Controls and linkage—repair ....... o R S
Cooler, ofl—replate .......coveimsncenosanoens
Cooler; Oll—TePRIL . ....csissvenivistiannsenas
Cooler. oll—reballd . ... .0 oocciimsnmmsans wpnns
*Differential assembly—replace . ................
Differential assembly—repair . .................
Differential assembly—rebuild . ................

*Drive assemblies, final—replace ................
Drive assemblies, final—repair .................
Drive assemblies, final—rebwild .. .............
Drive assemblies, final—reclamation ............
Druom, brake—seplace .........cccvvvivinennns
Drum, brake—rebuild (recondition) ...........
Hubs, sprocket—replace .........coivvvirvsnss
Hubs, sprocket—repair ....... AR R
Hubs, sprocket—rebuild ......................
Lines and connections, oil—replace and/or repair X
*Power train assembly—replace ................
Power train assembly—repair .. ...............
Power train assembly—rebuild .. ..............
Shoe assemblies, steering brake—service and/or
PUDIREE e e e My e T e N e
Shoe assemblies, steering brake—repair (rehne)
Sprockets—replace . ... .. ... . ... ... ...,

Sprockets—rebuild (recondition)
Sprockets—reclamation

--------------

----------------------
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ECHELONS

3rd dth
X

E
> G
X
X
X

E
X
X

E
X
X

E

E
X

E
X

E
X
X

E
X

E

ol

X
X

*The second echelon is authorized to remove and reinstall items marked by an
asterisk. However, when it is necessary to replace an item marked by an asterisk
with a new or rebuilt part, subassembly or unit assembly, the assembly marked
by an asterisk may be removed from the vehicle by the second echelon only after
authority has been obtained from a higher echelon of maintenance.
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POWER TRAIN (Cont'd) 2nd 3rd  4th  5th

*Transmission assembly—replace ............... * X

Transmission assembly—repair ................ X
Transmission assembly—rebuild ...............
Transmission assembly—reclamation ...........

SHAFT, PROPELLER

Shaft assembly, propeller (w/universal
joints)—replace ...........ciciiiinieniiann X
Shaft assembly, propeller (w/universal
jolnte)—repail ... ..:iiiasiasianensivinsreas X
Shaft assembly, propeller (w/universal
jolnta)—rebuild ........cciviiiiiiiisaneee ; E X

TRACK SUSPENSION GROUP

Bogie components—replace .................. . X
Bogie components—repair . ...............0.-. X
Bogie components—rebuild . ..

Bogie components—reclamation ...............

Idler components—replace ............ AT X
Idler components—repair ................ —— X
Idler components—rebuild ....................

Idler components—reclamation ................

Roller assemblies, track supporting—replace ... X
Roller assemblies, track supporting—repair .... X
Roller assemblies, track supporting—rebuild :

Roller assemblies, track supporting—reclamation

Track assembly—replace and/or repair. ........ X
Track amembly—rebuild .......coc00i0000s00s

Track assembly—reclamation .................

TRANSFER GEAR GROUP

Transfer components—replace and/or repair.... X
Transfer components—rebuild ................
Transfer coinponents—reclamation ............

TURRET ASSEMBLY

=
El

= =
N

= =
K M »4 4

HE Em

= =
»

Lock, turret—reclamation ............0.0000.. E X

*The second echelon is authorized to remove and reinstall items marked by an
asterisk. However, when it is necessary to replace an item marked by an asterisk
with a new or rebuilt part, subassembly or unit assembly, the assembly marked
by an asterisk may be removed from the vehicle by the second echelon only after
authority has been obtained from a higher echelon of maintenance.
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ECHELONS
TURRET ASSEMBLY (Cont'd) 2nd 3rd 4th  5th
Mechanism, turret traversing—replace ......... X
Mechanism, turret traversing—repair ........... X
Mechanism, turret traversing—rebuild ......... E X
Mechanism, turret traversing—reclamation ..... E X
Ring, turret—replace ................... S ma X
Turret assembly—replace and/or repair ........ X
Turret assembly—rebuild .................... . E X
VEHICLE ASSEMBLY
Vehicle assembly—service .................... b4
Vehicle assembly—rebuild (with serviceable unit
BCEBIEE) i i e e e e e X E
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Section X
SECOND ECHELON PREVENTIVE MAINTENANCE
SERVICE
Paragraph
Second echelon preventive maintenance service............. 41

41. SECOND ECHELON PREVENTIVE MAINTENANCE
SERVICE.

a. Regular scheduled maintenance inspections and services are a
preventive maintenance function of the using arm, and are the re-
sponsibility of commanders of operating organizations.

(1) FRreEQUENCY. The frequencies of the preventive maintenance
services outlined herein are considered a minimum requirement for
normal operation of wvehicles. Under unusual operating conditions
such as extreme temperatures, dusty or sandy terrain, it may be
necessary to perform certain maintenance services more frequently.

(2) First ECHELON PARTICIPATION. The drivers should gccom-
pany their vehicles and assist the mechanics while periodic second
echelon preventive maintenance services are performed. Ordinarily
the driver should present the wvehicle for a scheduled preventive
maintenance service in a reasonably clean condition; that is, it
should be dry and not caked with mud or grease to such an extent
that inspection and servicing will be seriously hampered. However,
the wvehicle should not be washed or wiped thoroughly clean, since
certain types of defects, such as cracks, leaks, and loose or shifted
parts or assemblies are more evident if the surfaces are slightly
soiled or dusty.

(3) If instructions other than those contained in the general
procedures in step (4) or the specific procedures in step (5) which
follow, are required for the correct performance of a preventive
maintenance service or for correction of a deficiency, other sections
of the wvehicle Operator’'s Manual pertaining to the item involved,
or a designated individual in authority, should be consulted.

(4) GENERAL PROCEDURES. These general procedures are basic
instructions which are to be followed when performing the services
on the items listed in the specific procedures, NOTE: The second
echelon personnel must be thoroughly trained in these procedures so
that they will apply them automatically.

(a) When new or overhauled subassemblies are installed to cor-
rect deficiencies, care should be taken to see that they are clean,
correctly installed, properly lubricated, and adjusted.

(b) When installing new lubricant retainer seals, a coating of
the lubricant should be wiped over the sealing surface of the lip of
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the seal. When the new seal is a leather seal, it should be soaked in
SAE 10 engine oil (warm, if practicable) for at least 30 minutes.
Then, the leather lip should be worked carefully by hand before
installing the seal. The lip must not be scratched or marred.

(c) The general inspection of each item applies also to any sup-
porting member or connection, and usually includes a check to see
whether the item is in good condition, correctly assembled, secure,
or excessively worn. The m 'chanics must be thoroughly trained in
the following explanations of these terms.

1. The inspection for “good condition” is usually an external visual
inspection to determine whether the unit is damaged beyond safe
or serviceable limits. The term “good condition” is explained further
by the following: not bent or twisted, not chafed or burned, not
broken or cracked, not bare or frayed, not dented or collapsed, not

torn or cut.

2. The inspection of a unit to see that it is “correctly assembled”
is usually an external visual inspection to see whether it is in its
“normal assembled” position in the vehicle,

3. The inspection of a unit to determine if it is “secure” is usually
an external visual examination, a hand feel, or a pry-bar check for
looseness. Such an inspection should include any brackets, lock
washers, lock nuts, locking wires, or cotter pins used in assembly,

4. ‘“Excessively worn” will be understood to mean worn, close to
or beyond serviceable limits, and likely to result in a failure if not
replaced before the next scheduled inspection.

(d) Special Services. Special services are indicated by repeating
the item numbers in the columns which show the interval at which
the services are to be performed, and show that the parts or assemblies
are to receive certain mandatory services. For example, an item
number in one or both columns opposite a procedure, means that
the actual tightening of the object must be performed. The special
services include the following:

1. Adjust. Make all necessary adjustments in accordance with
the pertinent section of the wvehicle operator’s manual, special bul-
letins, or other current directives.

2. Clean. Clean units of the wvehicle with dry-cleaning solvent
to remove excess lubricant, dirt, and other foreign material. After
the parts are cleaned, rinse them in clean fluid and dry them thor-
oughly. Take care to keep the parts clean until reassembled, and be
certain to keep cleaning fluid away from rubber or other material
which it will damage. Clean the protective grease coating from new
parts, since this material is not a good lubricant.
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3. Special lubrication. This applies either to lubrication oper-
ations that do not appear on the vehicle lubrication chart or to items
that do appear on such charts but should be performed in connection
with the maintenance operations if parts have to be disassembled
for inspection or service.

4. Serve. This usually consists of performing special operations,
such as replenishing battery water, draining and refilling units with
oil, and changing the oil filter cartridge.

5. Tighten. All tightening operations should be performed with
sufficient wrench-torque (force on the wrench handle) to tighten the
unit according to good mechanical practice. Use torque-indicating
wrench where specified. Do not overtighten, as this may strip threads
or cause distortion. Tightening will always be understood to include
the correct installation of lock washers, lock nuts, and cotter pins
provided to secure the tightening.

(e) When conditions make it difficult to perform the complete
preventive maintenance procedures at one time, they can sometimes
be handled in sections, planning to complete all operations within
the week, if possible. All available time at halts and in bivouac areas
must be utilized if necessary to assure that maintenance operations
are completed. When limited by the tactical situation, items with
Special Services in the columns should be given first consideration.

(f) The numbers of the preventive maintenance procedures that
follow are identical with those outlined on WD AGO Form No. 462,
which is the “Preventive Maintenance Service Work Sheet for Full
Track and Tank-like Wheeled Vehicles."” Certain items on the work
sheet that do not apply to this vehicle are not included in the pro-
cedures in this manual. In general, the numerical sequence of items
on the work sheet is followed in the manual procedures, but in some

instances there i1s deviation for conservation of the mechanic's time
and effort.

(5) SpeciFic PROCEDURES. The procedures for performing each
item in the 50-hour (500 mile) and 100-hour (1,000 mile) maintenance
procedures are described in the following chart. Each page of the
chart has two columns at its left edge corresponding to the 100-hour
and the 50-hour maintenance respectively. Very often it will be found
that a particular procedure does not apply to both scheduled main-
tenances. In order to determine which procedure to follow, look down
the column corresponding to the maintenance due, and wherever an

item number appears, perform the operations indicated opposite the
number,
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MAINTENANCE

108-Hour | 50-Hoar
1 1
2 2
3| 3
5 5

ROAD TEST

NOTE: If the tactical situation does not permit a full
road test, perform items 2, 3, 5, 6, 9, 12, 13 and 15 which
require slight or no movement of the vehicle. When a
road test is possible it should be for preferably three miles
but not over five miles.

Before-operation Inspection. Before vehicle is road
tested, perform those Before-operation Inspections (par.
26 b) necessary to determine whether the wvehicle is in
satisfactory condition to be road tested.

Instruments and Gages.

O1L PRESSURE GAGES. 01l pressure gages for both engines
must read 4 to 5 pounds within 30 seconds after engine is
started and 35 to 50 pounds at 1,500 to 2,100 revolutions
per minute. Stop engine immediately when red indicator
light comes on above 1,000 revolutions per minute.

AMMETER. Ammeter will show a high charging rate for
first few minutes. A high charging rate for extended
period with all electrical units turned off indicates a dis-
charged battery or faulty regulator.

VOLTMETER. Voltmeter must not read more than 30 volts
with properly operating regulator.

SPEEDOMETER AND ODOMETER. Speedometer must regis-
ter correct speed without unusual noise and odometer
must show accumulated mileage.

TacHOMETERS. Tachometers must correctly register
engine speeds and accumulated crankshaft revolutions.
Engine speeds must not vary more than 100 revolutions
per minute with both clutches engaged.

ENGINE TEMPERATURE GAGEs. Engine temperature
gages should not exceed 225°F or fall below 150°F, nor

should they vary more than 20°F.

TraNsMIsSION O1L TEMPERATURE GAGE. Transmission
oil temperature gage should not exceed 300°F.

FueL AND OiL GAGE. Fuel and oil gage must register
approximate amount of fuel and oil in tanks.

Crock. Clock must be wound, running, and indicate cor-
rect time.

Siren. Sound siren for proper tone, if tactical situation
permits, 3

Brakes. Apply both steering brakes at slow speed to test
effectiveness. Free travel must be 8 to 10 inches. Test
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MAINTENANCE |  each brake for effective steering with moderate applica-
100-How | S0-How |  Hon.

PARKING BRAKE. Stop vehicle, and apply parking brake.
When steering levers are used as parking brake, pedal
lock must securely hold levers in applied position and
release freely. When transmission parking brake is used,
lever must move freely and remain locked in fully applied
position.

6 6 Clutches. Clutch pedal free travel should be two inches.
Clutches must fully release and must not slip or chatter,
The two tachometer readings must not vary more than
200 revolutions per minute during clutch engagement
after shifting gears. Listen for noisy release bearings.

7 7 Transmission. Shift lever through entire gear range.
Lever and safety button must operate freely; gears must
shift smoothly, operate quietly, and not slip out of mesh.
Note any unusual noise, clashing, or hard shifting.

9 9 Engines. Stop engines. Start one engine at a time with
clutches locked out. Each engine must run smoothly and
quietly at idle speed of 400 to 450 revolutions per minute.
Gradually increase speed to maximum no-load governed
speed of 2,250 revolutions per minute, noting any mis-
firing, detonation, unusual noises, or excessive smoking.
Engine speeds must be balanced within 200 revolutions
per minute, from 1,200 to 2,100 revolutions per minute.
Drive vehicle a short distance with one engine at a time
to make comparative test of power and acceleration.

10 | 10 Unusual Neise. During road test, listen for any unusual
noise or vibration that would indicate loose, worn, or
defective units, or lack of lubrication.

11 | 11 Temperatures. Stop vehicle; feel bogie wheel and roller,
and idler wheel bearings for overheating.

12 | 12 Gun Elevating and Traversing Mechanism. Release
turret locks and gun traveling lock. Traverse turret full
360 degrees in both directions. Mechanism and turret
must turn freely and operate smoothly without binding
or excessive play. Elevate and depress gun. Mechanism
and mount must operate freely without binding or exces-
sive play throughout entire travel. Test both manual and
electrical firing controls for proper operation. Secure gun
traveling lock and turret locks.

13 | 13 Leaks. Stop vehicle with engines running and thoroughly
examine bottom of hull and ground under vehicle for
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MAINTENANCE
108-Howr | 58-How
15 | 15
17 | 17
3 | 54
18 | 18
19 | 19
20 | 20

20
21 | 21

evidence of any leaks. Inspect hull and engine compart-
ment for fuel, oil, or water leaks.

Track Tension. Track must not bind nor whip. Proper
tension is not more than #4-inch sag and not less than 14-
inch sag measured between second and third support
rollers.

MAINTENANCE OPERATIONS

Crankecase. Stop engines and open battery master
switch. Remove engine compartment floor plates. Inspect
o1l pans, engines, and connections for leaks. Drain oil
pans and oil tanks. Clean oil strainer screens. Refill both
oll tanks. See paragraph 58.

Engine 0il Filters. Inspect engine oil filters and lines
for loose mounting bolts, leaks, and loose connections.
Thoroughly clean housing, install new filter elements, and
cover gaskets.

Side Armor. Examine front, rear, and side armor and
plates for fractures or damage that would render vehicle
unsafe for combat duty. Inspect towing shackles, lifting
eyes, and pintle hook. Make sure pintle hook latch
operates freely, and lock pin is attached to chain. Inspect
fenders, exhaust deflector, and light guards, for bent or
damaged condition. Identification markings must be
visible. Paint and camouflage must meet the require-
ments of the tactical situation. Tighten loose mountings
and straighten bent parts. Lubricate towing shackles,
pintle hook, and latch.

Bottom Armor. Examine bottom of hull to determine
whether it is in serviceable condition. Examine all in-
spection plates, drain valves, covers, and plugs to make
sure they are properly sealed and securely mounted.
Release escape hatch. Must operate freely and lock
securely. Tighten all plates, covers, and plugs securely.
Lubricate escape hatch lock mechanism.

Differential and Final Drives. Examine housings for
fractures, leaks, or loose attaching bolts. Drain differ-
ential and/or final drive housings when transmission oil
is to be changed. See Item 78.

TIGHTEN. Tighten all mounting and attaching bolts
securely.

Tracks. Examine tracks for loose, worn or missing con-
nections and wedges; also worn, damaged, or dead links.
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MAINTENANCE Inspect tracks for proper tension. Tighten all wedge nuts
100-Howr | 50-Hor | securely. Reverse excessively worn rubber track links
when possible. Replace unserviceable links, connectors,
or wedges. Adjust track so that it is not too tight and does
not sag more than %*4i-inch between second and third
support rollers.

21 Remove track on each third hundred-hour maintenance
service (par. 148). Thoroughly inspect all parts covered
in Items 21, 22, 23, 24 and 25.

22 | 22 | Idlers. Examine bracket for fracture or loose or missing
attaching bolts. Spindle clamp and locking collar must
be securely locked. Inspect idler wheel for damage, bear-
ing or bearing seal failure, missing lubrication fittings
or loose bearing cap. Tighten all attaching bolts, spindle
clamp bolts, bearing cap bolts and locking collar.

22 BEARINGS. Bearings must be thoroughly tested for failure,
or excessive wear or looseness, by using pry bar on wheel
when track is removed at every third 100-hour preventive
maintenance Service,

23 | 23 Bogies. Examine bogie bracket for fractures or loose
mounting. Inspect bogie arms, levers, gudgeons, spring
gseats, and rubbing plates for fractures, excessive wear, or
looseness. Volute springs are unserviceable if two or more
coils contact lower spring seat.

23 TicHTEN. Tighten all assembly and mounting bolts
securely.

24 | 24 | Bogie Wheels and Rollers. Inspect bogie wheels for
broken hubs, grease leaks, and missing lubrication
fittings. Inspect rollers for loose mountings, breaks, or
missing lubrication fittings. Inspect track skids for loose
mountings or excessive wear. Examine all bogie wheel
tires for scoring, excessive wear, or blowouts.

24 TEsT. Raise bogie wheels, using bogie lift (par. 159 b).
Rotate wheel to detect worn, broken, or inadequately
lubricated bearings, and test for end play. Track must be
connected when making this test. Raise tracks free of
support rollers. Rotate rollers to detect worn, broken or
inadequately lubricated bearings, and test for end play.
Make this test before track is connected at each third
100-hour preventive maintenance service. Tighten all
assembly and mounting bolts securely.

25 | 25 Sprockets. Examine sprocket for fractures, excessively
worn or broken teeth or loose attaching bolts. Inspect
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MAINTENANCE
108-Hour | 50-Hour
25
27 | 27
28 | 28
30 | 30
43 | 43
46 | 46
31 | 31
33

hub for grease leaks, loose attaching bults, or fractures.
Tighten all attaching bolts securely.

TEsT. Remove track at each third 100-hour preventive
maintenance service (par. 152). Test track drive sprocket
shaft bearings for excessive wear, end play, or failure, by
working hub with pry bar. Reverse or replace worn or
damaged sprockets.

Top Armor. Examine all top hull and turret armor for
fractures or damage that would render vehicle unsafe for
combat duty. All doors, grilles, and hatches must open
freely and lock securely.

Filler Covers and Caps. All filler cap covers must
open and close freely and have lock pin attached to chain.
Examine all filler caps for crossed threaas, leaking
gaskets, or plugged vents.

Engine Removal. When condition indicates engine is
no longer serviceable and specific orders are given by a
higher echelon, the engine may be removed according to
procedure given in paragraph 79 to paragraph 80.

Air Cleaners. Remove air cleaners and disassemble.
Inspect all gaskets and seals for serviceability and bodies
for evidence of leaks. Clean elements and thoroughly dry.
Clean oil reservoir and refill with seasonal grade engine
oil to “FULL" mark on body. Do not overfill.

Cylinder Heads and Gaskets, Examine cylinder heads
for cracks, oil, water, or compression leaks around studs
or gaskets. Check auxiliary water tanks for evidence of
contamination due to exhaust leaks. Cylinder heads will
not be tightened unless there is definite evidence of
looseness or leaks. Tighten cylinder heads or replace
gaskets as needed.

Exhaust Valve Mechanism. Warm up engines to 150°F.
Remove rocker arm cover. Inspect rocker arms and
shafts for excessive wear, and valve springs for breakage.
Observe all rocker arms and push rods to determine
proper flow of o1l to all moving parts. Inspect cover
gasket for serviceability. Adjust valves (par. 83 ¢) using
feeler gage to set clearance to 0.011 inch GO and 0.013
inch “NO GO.”

Engine Compression and Fuel Injectors. Remove one
injector at a time (par. 68 d), and install compression
gage (par. 84 b). Test engine compression in each cylinder.
Readings for all six cylinders must not vary more than
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34
45 | 45
49 | 49
22 | 52
53 | 53
23
3 | 39
57 | 57
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25 pounds. Record readings in space provided on War
Department Form No. 426. Inspect injectors for enlarged
holes. Test injector in vice jaws with popping tool for
spray, leaks, or clogged holes. Install new injectors if
required. Time all injectors, using timing gage (par. 68 c¢),
and balance injector rack setting (par. 68 g). Start en-
gines and make sure all fuel connections are tight
(par. 46 b (2)).

Generators and Starting Motors. Examine gener-
ators and starting motors for loose mounting bolts or
loose electrical connections.

SERVICE. Remove generator cover band and inspect for
worn brushes, brush spring tension, dirty or scored
commutator. Clean commutator if required. Tighten all
mounting bolts and electrical connections.

Manifolds. Examine exhaust manifolds, inlet housing
and blowers for loose mounting bolts or gasket leaks.
Operate emergency stop buttons to make sure solenoids
and engine shut-down valves operate freely. Replace
gaskets and tighten mounting bolts as needed.

Water Pumps, Fans, and Shrouds. Examine water
pumps, shaft seals, gaskets and connections for loose
mounting bolts and leaks. Inspect fans and shrouds for
alinement and loose attaching bolts. Tighten bolts, and
replace gaskets as needed.

Engine 0Oil Tanks and Coolers. Make sure tanks, filler
necks, lines, and connections are tight and securely
mounted. Inspect for leaks (par. 46 b (2)). Examine oil
coolers for loose mounting bolts and leaks. A defective oil
cooler core is indicated by presence of oil in cooling system.,

Fuel Tanks and Pu mps. Make sure fuel tanks, valves,
lines, tubes, and connections are tight and securely
mounted. Inspect for leaks. Examine fuel pumps for loose
mountings or leaking gaskets. Replace gaskets and
tighten as necessary.

DRAIN. Drain upper and lower fuel tanks, to remove any
sediment or water (par. 93 d).

Fuel Filters. Inspect primary and secondary fuel filters
for loose mountings and leaks (par. 46 b (2)). Clean pri-
mary filter element and prime system (par. 95 b). Replace
gaskets, and tighten loose mountings and connections as
required.

Exhaust Pipes and Mufflers. Inspect exhaust pipes
and mufflers to see that all connections are tight, that
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MAINTENANCE
108-Hour | 58-Howr
58 | 58
48 | 48
31 | 51

51

60 | 60
61 | 61
62 | 62
63 | 63

there are no leaks. Also, observe that supports and units
are securely mounted, and muffler ports unobstructed.

Engine Mountings. Inspect all engine mountings for
looseness and tighten if required.

Clutch and Engine Transfer Gear Case. Examine
clutch and transfer gear cases for loose mountings or
leaking gaskets and seals. Add SAE 30 engine oil to
transfer gear cases, filling to level of filler opening.

Engine Compartment. Inspect engine compartment
and all controls and linkage, making sure they are clean
and in serviceable condition.

CLEAN. Clean engine compartment thoroughly and when
engines are removed, repaint if necessary.

Fixed Fire Extinguisher System. Examine all lines,
connections, nozzles, and controls to see that they are
tight and securely mounted. Nozzles must be intact and
free of obstructions. Cylinders must be removed and
weighed (par. 225 b) to make sure they are fully charged.
Operate remote controls, with cylinders removed, to see
that' they have sufficient travel and work freely. Lubri-
cate pulleys, cables, and mechamsm, as needed. Install
fully charged cylinders.

Engine Installation. When engines are removed at
specific order given by a higher echelon they must be
installed according to procedures given in paragraph 79
through paragraph 80. Make certain all fuel, oil, and
water lines and various controls, are securely tightened,
and water and oil tanks are filled before starting engines.

Radiators. Examine all mountings, water tubes, hoses
and connections to see that they are tight and securely
mounted. Examine all tanks, valves, drain plugs, and
radiator cores to make sure there are no leaks. Examine
water for contamination, rust, or scale. Remove all ac-
cumulated dirt from radiator cooling surfaces. Test anti-
freeze to make sure protection is adequate for prevailing
temperatures (par. 18 a) and record in space provided on
War Department A. G. O. Form No. 462.

Batteries. Clean and dry exterior of batteries and in-
spect for cracks and leaks. Clean, tighten, and grease
terminals. Make sure all electrical connections and bat-
tery clamps are tight. Take hydrometer reading (par.
19 a) of each cell. Normal reading is 1.275. Report read-
ing 1.225 or less. Make high rate discharge test on each
cell. Report differences of more than 30 per cent between
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cells. Record hydrometer and discharge readings in space
provided on War Department Form No. 462. Add clean
water to each cell as required to raise level of electrolyte
to three-eighths inch above top of plates. Battery cover
must be securely fastened.

Accelerator. Make sure accelerator pedal and linkag
have all cotter pins in place, are securely mounted a
lubricated, and operate through full range of travel with-
out binding.

Starters and Air Heaters. Operate starters to make
sure they engage and develop adequate cranking speed
without unusual noise or grind. Operate air heaters one
at a time to make sure all ignition coils are buzzing, hand
pumps are delivering fuel, and heaters are operating.

Leaks. Inspect all units serviced in the engine compart-
ment for evidence of any fuel, oil, or water leaks while
engines are running (par. 46 b (2)). Tighten if required.
Replace gaskets and other parts if necessary.

Generator Regulators. Inspect mountings and elec-
trical connections to see that they are tight. Regulators
must be properly grounded.

TEsT. Make voltage and amperage tests, using low volt-
age tester to determine proper functioning of all regula-
tors.

Engine Idle. Run engines separately at idling speed.
Tachometer must read from 400 to 450 revolutions per
minute. Listen to exhaust for indication of misfiring or
uneven operation.

Throttle Synchronization. With clutches locked out,
slowly accelerate engines and observe tachometers. Read-
ings must not vary more than 200 revolutions per minute
in range from 1,200 to 2,100 revolutions per minute. Place
hand throttles in “NO FUEL" position. Make certain
governor control lever pin contacts end of slot. Fully
depress accelerator pedal. Governor lever pin must move
to opposite end of slot. Adjust and tighten linkage as
necessary (par. 72).

Fighting Compartment. Inspect fighting compartment,
making sure it is clean and free of expended material and
that painted surfaces are in good condition and clean. All
fighting compartment stowage boxes, racks, brackets,
and equipment must be in proper place, in serviceable
condition, and securely mounted.
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Transmission (il Cooler. Inspect lines, hoses, connec-
tions, and core for leaks and loose mountings. Cooling
surfaces must be kept clean.

Turret. Platform doors must open freely. All seats must
raise freely and lock in position. Turret locks and gun
traveling lock must operate freely and lock securely.

Electrical Wiring. Inspect all wiring, conduits, termi-
nal boxes, and electrical connections. Wiring must be
tight, securely mounted, and in serviceable condition.
See that all circuit breakers are closed.

ARMAMENT

Guns. Release turret locks and gun traveling lock. Trav-
erse turret full 360 degrees in both directions. Mechanism
and turret must turn freely and operate smoothly without
binding or excessive play. Elevate and depress gun.
Mechanism and mount must operate freely without bind-
ing or excessive play throughout entire travel. Test both
manual and electrical firing controls for proper operation.
Secure turret locks and gun traveling lock.

A. A. Gun Mount. Install flexible gun mount in turret
bracket. Mount must move freely in all directions with-
out binding. Lubricate as required.

Spare Gun Barrels and Parts. Inspect spare gun bar-
rel to see that it is serviceable and properly stowed. Re-
place all expended armament spare parts.

Compass. Inspect compass to see that it is securely
mounted, that it contains sufficient fluid, and is in serv-
iceable condition. See that light operates properly.

Periscopes. All mounts must pivot or rotate freely with-
out binding. All serviceable periscopes must be cleaned,
and expended units or heads replaced.

Clutch Pedal and Lockouts. Clutch pedal height must
be 1014 inches, measured vertically from lower edge of
pedal pad to driver’s seat floor plate. When fully de-
pressed, pedal must be three inches from floor. Free pedal

" travel must be at least one inch. Slowly depress pedal to

see that there 1s no binding in linkage. Pull out both
lockout buttons to see that they operate freely without
binding and that propeller shaft can be turned freely by
hand. If road test disclosed clutches were not engaging in
unison, determine cause and correct (par. 117).
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MAINTENANCE
100-Hour | 50-Hour

75 | 75 Brakes. Steering brake levers must have 5 to 514 inches
free travel and be parallel as shoes contact drums. When
steering levers are used as parking brake, pedal lock must
securely hold levers in applied position and release freely.
When transmission parking brake is used, lever must
move freely and remain locked in fully applied position.
Adjust and tighten linkage as required. Replace brake
shoes when road test or inspection reveals either the steer-
ing or parking brake lining is no longer serviceable (pars.
133 and 134).

| 77 Differential and Breather. Inspect all differential
gaskets in driver’s compartment for evidence of leaking.
Examine all mounting bolts for looseness. Tighten as
necessary. Breather must not be clogged. Remove the
breather, and clean in fuel oil.

78 | 78 Transmission and Breather. Inspect all transmission

seals and gaskets for evidence of leaking. Examine all
attaching bolts for looseness. Tighten as necessary.

Breather must not be clogged. Remove breather and
clean in fuel oil.

80 | B0 Gearshift Controls. Examine for worn or loose link-
age. Safety button must operate freely without binding.
Tighten and lubricate as necessary.

81 | 81 Propeller Shaft. Inspect universal joint flange bolts
for looseness. Inspect universal joints for wear and grease
leaks. Tighten bolts and lubricate as necessary. Housing
bolts must be tight, and covers securely fastened.

85 | 85 Lights and Switches. With all light switches in “ON"
position, inspect all lights including stoplights to see that
they are lighted, clean, securely mounted, and go out
when switches are turned “OFF." Inspect all switches,
malking sure all connections and mountings are tightened
securely.

TOOLS AND EQUIPMENT

130 (130 Tools and Equipment. Inspect all tools and equipment
to make certain they are in serviceable condition and
properly stowed in quantities shown on current On
Vehicle Materiel List.

134 |134 Decontaminator. Shake decontaminator to see that it is
full and inspect date on tag to see that charge is not more
than 90-days old. Recharge if required. Fasten securely
in place.

135 |135 Portable Fire Extinguisher. Remove and weigh ex-
100
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MAINTEMANCE
106-Hour | 50-Hour
136 |136
137 |137
138

139 |139

tinguishers to make sure they are fully charged (par.
224 b). Replace with fully charged units if necessary.
Fasten securely in place.

Publications and Form No. 26. See that On Vehicle
Materiel List and all publications and forms listed there-
in, also Standard Accident Form No. 26, are legible and
properly stowed.

Vehicle Lubrication. Check lubrication of entire
vehicle. On any unit where disassembly was necessary for
inspection purposes, lubrication must be performed unless
the vehicle is to be deadlined for repair of that unit.
Lubricate all points of vehicle in accordance with instruc-
tions in this manual, War Department Lubrication Guide
No. 113, current lubrication bulletins or directives, and
the following instructions: Use only clean lubricant and
keep all lubricant containers covered; before applying
lubricant, clean lubrication fitting or plug; replace miss-
ing or damaged fittings, lines, plugs or vents. On unsealed
bushings or joints, the lubricant should be applied until
it appears at openings. On units provided with lubricant
retainer seals, do not force excess lubricant past seals.
Drain oil, while warm, from engine oil tanks, oil sumps,
transmission, transfer case, differential, and final drives.
Refill units to correct level as soon as draining is com-
pleted so units will not be operated without lubricant.
The “COLD" oil level as marked on the o1l level indicator
in transmission is the level desired and if conditions make
it necessary to check the level when hot with oil foaming,
level may be above level line. Do not apply more than
specified amount of lubricant to generator, or starter. To
do so may cause a failure of the unit. Wipe off excess
lubricant that may soil clothes and equipment, or detract
from the wvehicle’s appearance. Parts or assemblies that
have been lubricated while disassembled for inspection,
gear cases that have been drained and refilled as man-
datory items in the procedures, and those parts that have
been indicated in procedures for Special Lubrication may
be omitted from the general lubrication of the vehicle.

Modifications. Inspect vehicle to make certain that all
Field Service Modificationn Work Orders pertaining to
the vehicle have been completed.

Final Road Test. Repeat Items 2 to 15, inclusive, pay-
ing particular attention to those units on which work has
been performed, to make certain they have been restored
to first-class operating condition. Correct any deficiencies
found during the final road test.
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Section Xi
ORGANIZATION TOOLS AND EQUIPMENT

Paragraph
Organization tools and equipment. .. .. ... ... ... .. ....... 42

42. ORGANIZATION TOOLS AND EQUIPMENT.

a. General. In addition to the vehicular tools and equipment
carried on the vehicle (par. 32) for use by the crew, the various
maintenance organizations are furnished with sets of special tools
and equipment for their use in performing maintenance and repair
operations.

b. List of Organization Tools and Equipment. The following
list of organization tools and equipment gives the name of the tool,
manufacturer’s number, Federal stock number, and quantity fur-
nished to each organization. The items are listed alphabetically
within the following groups according to their use: (1) Engine, (2)
Clutch, (3) Fuel System, (4) Transmission, (5) Differential, (6)
Track and Suspension, (7) Hull and (8) General Vehicular Tools.

] =x

§ 82 i i

: R

33 33 5 55 3% B2

(1) SeeciaL ENGINE TooLs Quantity lssved
GAGE, cylinder compression. . . ... .. . KM-J-1319A 41G-125 I 1 |
HOOKS, engine lifting. ... ... . ... KM-]-1925 41H-2584 4

INDICATOR, piston top dead center. KM-]-1929 411.73-140 | -
REMOVER, broken push rod and cam

[T L R R A N B - KM-]-1244 41R-2372-12 I I
REMOVER, injector and valve spring

compressor, also fan shaft bearing

retainer oil seal. .. ..... ... ...... . KM-]-1227 41R.-2381-600 I |
REMOVER, flywheel pilot bearing. ... KM-]-1914 41R-2381-25 = 4
REMOVER, push rod, setof 3. .. .. . KM.J-1245A 41R-2384-47 ] |
STAND, twin motor assembly. ... . KM-J-1924 415-4987.77 2
WRENCH, -::y]indn:r head stud nut

1346-in. special offset .. ... ...... KM-]-1928 41W-872-300 [
WRENCH, push rod locknut. ... ... KM-]J-1922 41W-1986-200 I I |

{(2) SpeciaL CLutCcH TooOLS
PILOT, clutch alining. ... ........... KM-J-1915 41P-402-200 | I
WRENCH, clutch throw-out bearing

locknuit. . .......viiiiiiiieaiane.. KMJ1932 41'W-865-680 l ] |

(3) SpeciaL FueL SysteEMm TooLs
GAGE, fuel injector timing. .. ... .. KM-]-1853 41G-198-50 | | |
CACGE, fuel pressure. .. ...... ... ... KM-KMO.320 41G-198-75 | | 1
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3 £3

E 2 s Eg

b8 LLda

[ =5 33 er !;
* Quantity lssued
TOOL, flaring, fuel line. . ... . ... .. KM-]-1885A 41T-3140 I | 1
WRENCH, fuel pump..... ... ... . = KM-KMO-326A 41W-495-100 | I |

(4) SpeciaL TransmissioNn TooLs

EYEBOLT, |-4n. 8-NC-2, transmission
R s T R 41B-1586-350 4

(5) SreciaL ELECTRICAL SysTEM TooOLS

CABLE, extension, rubber-covered, 2
conductor stranded, No. | GA, with

plug on each end . . x 17C-568 6
SLING, final drive lnd transmission. . MTM-3-136 415-3832-72 4
WRENCH, drain plug transmission :nd

oil tank, % hex............... .. . MTM-3-131 4| W BT8R | l 1. 1

(6) SreciaAL DIFFERENTIAL TooLs
GAGE, pair, brake linkage adjusting. . MTM-3-158 41G-10-250 R O Y |
WRENCH, drain plug, final drive dif-

ferential ¥4 hex. . cireeees. MTM-3-130 41W-B77 ] l I ]
WRENCH, socket, ]:-rl.ke nd]umng
| Y4-in. hex. . civrnntnan.. MTM-3-129 41W.2573-400 1 ] | |

(7) SreciaL TrAcCk SuspEnsioN TooLs

COMPRESSOR, suspension volute

spring. ....... ... .. e e MTM-3.3 41C-2556 3 2 12
DRIFT, bogie wheel bearing, installing MTM-3-13 41D-1463 N D
DRIFT, idler wheel inner bearing, use

with puller 41 P-2940800 . . . . MTM-3-41 41D-1543-800 1 1 1
DRIFT, idler wheel inner bearing. .... MTM-3.15 41D-1540-500 I | |
DRIFT, idler wheel outer bearing. . . .. MTM-3-14 41D-1540-550 R
FIXTURE, track connecting with sim- :

phe e s R B TK-7278 41F-2997.-85 N B
GUIDE, hugle wher zud[mn installing MTM-3.5 41G-2500 R I
LIFT, bogie wheel medium tank ... . .. MTM-3-813 41L-1375 1 1 [
PULLER, idler wheel .. ... ... ...... MTM-3.8 41P-2940-800 1 1 1
PULLER, bearing, idler wheel (outer). MTM-3-40 I | I
PULLER., screw type without adapter. MTM-3-6 N . |

PULLER, slide-hammer type, bogie

gudgeon. .. . ... ceverr. MTM-3-6A 41P-2957.-33 | |
TOOL, idler wh:cl Jmtallmi .. MTM-39 41T-3216-150 I | |
WRENCH, box socket, m:pimmn

spring compressor, special |%%-in.

hexagon......................... MTM-3-2A 41W-640-200 a3
WRENCH, box, special 3-in. hexagon,

44%4.in. long . . . MTM-3.7 41W-640-400 1 1 1
WRENCH, m:k:t.. bﬂ!,‘.ll': whul gudgem

nut, 2%8-in. hex ... ............... MTM-3-137 41W-2573-150 1 A A

103

UMIVERSITY OF TLLINCHIS

AT LIREAMA-CHAMPAIGN



T™ 9-752
42

3-INCH GUN MOTOR CARRIAGE M10

Manufaciurer's
MNumibser

WR.E.NCH. socket, im:knut. idler wheel -

shaft, 2%%-in.hex. .. ............_.
WRENCH, plug, male, *%-in. hex. .. .
WRENCH, spanner, track support rol-
lerretainer...................... .
WRENCH, spanner, track support rol-
lerbockmng.........coc0iciiiins,

(8) SeeciaL HuLr TooLs
EYEBOLT, lifting engine compartment
tob plate. ....ovvivsiiivs

MTM-3-19

MTM-3-497

(9) SpPECIAL GENERAL VEHICULAR TooLs

BAR, socket, wrench extension l-in.
square drive, 9in. long. . ..........

BAR, socket wrench sliding 22-in.. . ...

HANDLE. tubular, 36-in. long. | ¥5-in.
inside diameter, 1%6-in. outside di-
ameter. ;

HEAD, square, I—m mall:

HEAD, ratchet, socket wrm:h le
square drive. .

WRENCH, set, md'.l:l:. pctu] | in.

square drive, extra heavy duty. .
WRENCH, socket, l-in. square f.irwl:

2M-in.hexagon.. . .. .. ... .. ..
WRENCH, socket, l-in. square drwl:
23%-in.hexagon...................
WRENCH, socket, 1-in. square drive,
| Y4-in. hexagon. .
WRENCH, socket, l-m square drwt
2%6in.hexagon.................. :
WRENCH, socket, 1-in. square drive,
1"$46-in. hexagon. . . .............. .

MTM-3-16B
MTM-3-16L

MTM.3-16C
MTM.-3-16E
MTM.-3-16M
MTM-3-16A
MTM-3-16F
MTM-3-16H
MTM-3-16)

MTM-3-16K

MTM.-3-16N
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LIMIVERS
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41W-2574-300
41W-1960

41W-3161

41W-3260
41B-1586-200

41B-310-100
41B-312-200

41H-1498-50
41H-1779-50
41H-1838
41W-2612
41W-3058-430
41W-3058-450
41W-3058-200
41W-3058-480

41W-3058-300
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TROUBLE SHOOTING
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Electrical system and instruments. . ...............c00iian. 51

43. TROUBLE SHOOTING CHART.

a. General. The following trouble shooting chart is provided to
assist operating and maintenance personnel in determining the causes
and corrections for faulty or inefficient operation of the vehicle. The
chart is arranged in paragraphs, for the major units and systems of
the vehicle as shown in the above table of contents. Under each
symptom is listed possible causes for the trouble, and opposite each
cause is the possible remedy.

b. How to Use the Chart. Refer to the preceding table of con-
tents to find the paragraph covering the major unit or system in
which the trouble exists. Under that paragraph number in the chart,
first locate the symptom. The possible causes are listed in the order
in which they are to be investigated. This provides a logical sequence
for locating the trouble by the process of elimination, with the most
likely causes investigated first. By this procedure the actual cause
can be determined and the trouble corrected more quickly. Opposite
the possible cause is the possible remedy. In those instances where
the possible cause might include one of several, the remedy must be
determined by the diagnosis. The diagnosis references, listed after
most of the causes, refer to information contained in subparagraphs
under b. Diagnosis in each of the following paragraphs. These diag-
nosis notes will be of assistance in determining whether the possible
cause is the actual cause. They also contain references for more com-
plete information included elsewhere in this manual.

44. POWER UNIT.

a. Trouble Shooting Chart.
(1) NEITHER ENGINE WILL CRANK.

Possible Cause Possible Remady
Battery master switch turned off. Turn switch on.
Defective starter system. Par. 51 a (1).

105 UNIVERSITY OF FLLIMNOI®
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(2) ONE ENGINE WILL CRANK, OTHER WILL Nor.

Possible Cause
Defective starter system.
Stripped flywheel ring gear (sub-
par. b (1)).
Fluid block in cylinders, seized
or mechanically locked engine
(subpar. b (2)).

Possible Remedy

Par. 51 a (1).
Notify higher authority.

Determine by diagnosis.

(3) EnGINE CRANKS BUT FAILS TO START AT TEMPERATURES

ABOVE FREEZING.
Tank selector valve off,

Fuel tanks empty.

Cranking speed too low (subpar.
b (3)).

Lack of fuel to injectors.

Exhaust outlet blocked.

Water in fuel system.

Emergency stop valve
(subpar. b (4)).

Blower inoperative (subpar. b
(5)).

closed

Turn tank selector valve to RH
or LH.

Fill fuel tanks.
Determine by diagnosis.

Par. 46 a (1).
Clean outlet.
Par. 46 a (1).
Open valve and correct trouble.

Notify higher authority.

(4) ENGINE CRANKS BUT FAILS TO START AT TEMPERATURES

BeLow FREEZING.
Any of reasons in (3) preceding.
Air heater not being operated.

Air heater inoperative (subpar.
b (6)).

(5)
Engine temperature too low (sub-
par. b (7)).

Incorrect grade of Diesel fuel.

Insufficient fuel supply to injec-
tors, or air or water in fuel
system.

Faulty injector operation (sub-
par. b (8)).

Oil in air intake system (subpar.

b (9)).

10&/VER
AT LURRA

Refer to remedies that apply.
Operate air heater,
Determine by diagnosis,

EnNGINE RuNs UNEVENLY, Mi1SSES OR VIBRATES.

Replace thermostat(s).

Refill with correct grade of Die-
sel fuel.

Par. 46 a (1).

Determine by diagnosis.
Determine by diagnosis.
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Possible Cause

Governor out of adjustment or
faulty operation (subpar. b
(10)).

Low engine compression (subpar.
b (11)).

Loose vibration damper (subpar.
b (12)).

Binding injector control mecha-
nism (subpar. b (13)).

(6)

Engine temperature too low (sub-
par. b (7)).

Insufficient fuel to injectors.

Air in fuel system.

Injector control mechanism bind-
ing (subpar. b (13)).

Idling speed too low (subpar. b
(10)).

(7) SmoKY EXHAUST.

Engine temperature too low (sub-
par. b (7)).

Air intake restricted (subpar. b
(14)).

Incorrect grade of Diesel fuel,

Injector timing late, or faulty in-
jector operation (subpar. b
(16)).

0il in air intake system (subpar.
b (9)).

Low engine compression (subpar.
b (11)).

(8)
0Qil in air intake system (subpar.
b (9)).
Fuel control linkage disconnected.
Fuel control linkage binding
(subpar, b (13)).
Governor out of adjustment or
defective (subpar. b (10)).

ENGINE OVERSPEEDS.

107

Possible Remedy
Determine by diagnosis.
Determine by diagnosis.
Notify higher authority.

Determine by diagnosis.

ENGINE STALLS FREQUENTLY.

Replace thermostat(s).

Par. 46 a (1).
Par. 46 a (1).
Eliminate binding.

Adjust idling speed on governor.

Replace thermostat(s).

Determine by diagnosis.

Refill with correct grade of Diesel
fuel.

Determine by diagnosis.

Determine by diagnosis.

Determine by diagnosis.

Determine by diagnosis.

Connect linkage or repair.
Determine by diagnosis.

Determine by diagnosis.

OF ILLIMOIS
T UREANA-CHAMPAIGH



T™ 9-752
44

3-INCH GUN MOTOR CARRIAGE M10

(9) ENGINE DETONATES.
Possible Cause
Oil in air intake system (subpar.
b (9)).
Diesel fuel in crankcase.
Faulty injector operation (sub-
par. b (16)).

Possible Remedy
Determine by diagnosis.

Par. 87 a (1).
Determine by diagnosis.

(10) Low LUBRICATING OIL PRESSURE.

Refer to paragraph 45.

(11) ENGINE OVERHEATS.
Insufficient coolant (subpar. b

(17)).
Insufficient air circulation (sub-
par. b (18)).
Insufficient water
(subpar. b (19)).

Water temperature gage incor-
rect (subpar. b (15)).

circulation

Par. 45 a (1).

‘Replenish coolant and determine

cause,
Determine by diagnosis.

Determine by diagnosis.

Test and replace,

(12) ENGINE CANNOT BE STOPPED WITH THROTTLE.

Fuel control linkage disconnected.

Incorrect throttle linkage adjust-
ment (subpar. b (20)).

0Qil in air intake system (subpar.
b (9)).

Injector control mechanism bind-
ing (subpar. b (12)).

Faulty injector operation (sub-
par. b (16)).

Incorrect governor adjustment or
faulty operation (subpar. b

(10)).

Connect linkage.
Adjust linkage.

Determine by diagnosis,
Determine by diagnosis,
Determine by diagnosis.

Determine by diagnosis,

(13) ENGINE CanNNoT BE STOPPED WITH EMERGENCY STOP

BuTtTON.

Emergency stop valve incorrectly
adjusted or inoperative (sub-
par. b (21)).

(14) Loss oF POWER.

Exhaust outlet blocked.

Air intake restricted (subpar. b
(14)).

Determine by diagnosis.

Clean outlet.
Determine by diagnosis.
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Possible Cause Possible Remady
Insufficient fuel supply to in- Par.46a (1).
jectors.
Faulty injector operation (sub- Replace injectors.
par. b (16)).
Incorrect injector timing (sub- Time injectors.
par. b (16)).
Injector racks incorrectly posi- Position injector racks.
tioned (subpar. b (16)).
Injector control mechanism bind- Determine by diagnosis.
ing (subpar. b (13)).
Governor incorrectly adjusted or Determine by diagnosis.
faulty operation (subpar. b
(10)).
Low engine compression (sub- Determine by diagnosis.
par. b (11)).

Engine misses. Par. 44 a (5).
Engine out of time (subpar. b Determine by diagnosis.
(22)).

b. Diagnosis.

(1) Carefully read paragraph 51 a (1) and make sure that
starter trouble is not electrical. If the starter turns noisily but engine
does not crank, the flywheel ring gear is probably stripped and the
flywheel must be replaced. Remove starter (par. 190 ¢) and examine
starter drive. Through starter opening, turn flywheel with bar and
examine ring gear.

(2) If the starter system, starter drive or flywheel ring gear are
not at fault and the engine cannot be cranked, engine may be seized,
locked mechanically, or may have a fluid block. A seized engine
could be the result of operating with insufficient cooling or insuffi-
cient lubrication. A mechanical lock is due to failure of engine parts.
A fluid block is caused by water or Diesel fuel leaking into a cylinder
or cylinders in sufficient quantity to block the upward travel of
piston or pistons on compression stroke. To investigate these causes,
first remove all six injectors and arrange in same order as when in
engine. Station personnel to watch injector openings in cylinder
head. Using a bar wedged between nuts on rear universal joint bolts,
try turning the engine in direction of rotation (par. 53 e). If engine
cannot be turned, it is seized or mechanically locked and higher
authority must be notified. If engine can be turned, see if water or
Diesel fuel is ejected from injector openings in cylinder head and
from which ones. NOTE: It is not likely that a leaky injector would
cause a fluid block unless vehicle was not operated for long time
with fuel tank selector valve not turned “OFF.” If Diesel fuel is
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pushed out of a cylinder, replace the injector that was in the cylinder
with a new one, install the other injectors and try starting engine.
If water is pushed out of cylinder, this may be due to a leaky cylinder
head gasket, leaky injector hole tube or to a cracked cylinder head.
Remove cylinder head for further inspection. In event of fluid block,
drain engine lubricating oil system, replace oil filter element, clean
oil strainer and refill system before operating engine, as water or
Diesel fuel may have leaked into the crankcase.

(3) Cranking speed can be determined by sound of engine or
by watching fan. If cranking speed is too low, engine will not develop
sufficient compression to ignite the fuel mixture. Cause may be due
to defective starter system (par. 51 a (1)). If not, the engine oil may
be heavier than recommended for prevailing temperature and should
be replaced with recommended grade.

(4) If emergency stop valve is closed, the lever on valve shaft
will be in approximately horizontal position. See if return spring is
broken or free up valve shaft (par. 89).

(5) If blower does not turn, the engine will not start. If engine
is running and blower stops, the engine will stop. The quickest way
to tell if blower is operating is to remove the three air cleaners and
cover two of the openings., Crank engine with the running engine.
Using a small board or piece of sheet metal, determine if there is
suction at the third air cleaner opening. If there is no suction, the
blower is inoperative and higher authority must be notified.

(6) If air heaters are inoperative, the trouble may be electrical
or in the fuel system. Read complete procedure and, in extremely
cold weather, make all inspections and tests before again cranking
engine to censerve batteries. First make sure that fuel tank selector
valve is set to RH or LH and that air heater fuel valve is open.
Work air heater fuel pump handle again. If handle pushes in with
normal effort, which increases in cold weather, the fuel system is
not at fault and the electrical system must be checked. Listen for
buzzing of air heater ignition coils. If coils do not buzz, refer to
paragraph 51 a (5). If air heater pump can be pushed in with prac-
tically no effort, this may be due to leaky gaskets on left primary
fuel filter, air leaks in supply line to heater fuel pump or defective
pump. Clean filter element, replacing gaskets, and fill filter shell with
Diesel fuel before installing. Fuel flow can be checked by discon-
necting outlet hoses at instrument panel and operating both pumps.
Replace pump if defective (par. 97 f). If fuel pump handle cannot

be pushed in, the air heater fuel nozzles are clogged and must be
cleaned (par. 92 ¢).

(7) If engine temperature is below 50°F, engine may run unevenly,
detonate and exhaust will be smoky. If this condition continues or

develops during operation and engine temperature reads less than
150°F with cold weather accessories installed and operating, the
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thermostats are not operating and must be replaced (par. 109 d).

(8) Faulty injectors, incorrectly timed injectors, or improperly
adjusted rack control levers can cause an engine to run unevenly,
miss and vibrate. Test fuel injectors (par. 68 b) and replace if
necessary (par. 68 f). If the injectors are not the cause of trouble,
check injector timing (par. 68 ¢) and then see that injector rack
control levers are correctly adjusted (par. 68 g).

(9) 0Qil in the air intake system, indicated by excessive exhaust
smoke, will cause uneven running and detonation. Such a condition
can cause overspeeding and also may make it impossible to stop the
engine with the throttle, The reasons for oil entering the combustion
chambers through the air intake system are: Oil level in air cleaneis
too high, causing “oil pull-over.” An accumulation of lubricating oil
or fuel in air box because of clogged air box drains. Oil leaking into
air box or blower housing because of leaky blower rotor shaft seals
or leaky blower housing-to-cylinder block gasket. First, make sure
that oil in air cleaners is not above the level mark. Next, examine
the air box drains (par. 91 b) to see that they are open. If drains
are open and there is evidence of lubricating oil in air box, notify
higher authority.

(10) Incorrect adjustment or faulty operation of the governor
can cause the engine to run unevenly, vibrate, stall, or overspeed
and may make it impossible to stop the engine with the throttle.
An incorrectly adjusted governor also can cause loss of power. Com-
plete the investigation of all other possible causes listed under the
trouble in the Trouble Shooting Chart and if actual cause is not
uncovered and a faulty governor is indicated, notify higher authority.

(11) Reasons for low compression, causing the engine to miss,
run unevenly, vibrate, with smoky exhaust and loss of power, are:
Incorrect valve adjustment, sticking or leaky valves, broken valve
spring, leaky cylinder head gasket, scored piston or liner, or worn
engine. Check all valve adjustments (par. 83) and examine for
broken valve springs and sticking wvalves. If the valve spring is
broken, notify higher authority. To tell whether valves are sticking,
warm up the engine and run it fast and slow while watching ends
of valve stems. If the upward stroke of the stem is not in unison
with the rocker arm, space will appear between the two. Should the
valve appear sticky, due to a gummy, carboned or corroded stem
or possibly a weak valve spring, higher authority must be notified.
To test for leaky valve seats, leaky cylinder head gasket, scored
pistons. or liners, make a compression test (par. 84). If compression
1s low in any cylinder, remove cylinder head for inspection. If gasket
is at fault, replace it (par. 86). If gasket is not the cause, and no
pistons or liners are scored, low compression is due to leaky valve
seats or worn engine and higher authority must be notified.
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(12) Engine vibration or unusual engine noise may be caused by
the vibration damper being loose on the crankshaft or the damper
being defective. Visually inspect damper from above and if either of
the center weight sections is loose, notify higher authority immedi-
ately and do not run engine, If damper appears to be in good con-
dition, remove the engine compartment floor plate and try turning
the damper on the crankshaft by hand. If it can be turned the least
bit, it is loose on the crankshaft and higher authority must be notified

at once. Do not run engine.

(13) Binding injector control mechanism can be the cause of
frequent stalling, overspeeding, failure to stop engine with throttle,
or loss of power. To inspect for binding, first remove rocker arm
cover. With throttle-set in “NO FUEL” position rotate injector
control tube by hand to “FULL FUEL” position and release. If
control tube does not return freely to “NO FUEL” position, the
binding may be in the injector control tube link, the control tube
or injector racks. Disconnect the link at control tube lever to deter-
mine if bent link causes binding. If binding still exists, first see if
any control levers are binding against injector racks and correct (par.
71 e). If there is sufficient clearance between the levers and injector
racks, remove control tube (par. 69 b) and see if any of the injector
racks bind (par. 71 ¢) and if so, replace the injector (par. 68 f). If
injector racks work freely, examine bearings in injector tube brackets
(par. 69 d). Wipe the mounting faces of brackets and cylinder head
clean and install tube and brackets. Rotate injector control tube as
brackets are being tightened to make certain that the tube turns

freely.

(14) Restricted air supply will cause smoky exhaust and is one
reason for loss of power. Remove and thoroughly clean the air
cleaners and elements in accordance with procedure in paragraph
88. If this does not correct the trouble, remove air inlet housing

and clean screen (par. 89 b).

(15) A water temperature gage may be incorrect and falsely
indicate that engine is overheating. With engines operating, compare
readings of both water temperature gages. Difference in gagé read-
ings must not exceed 20°F. Stop engines and remove both gage
tubes from water manifolds and install each tube in water manifold
on opposite engine. Fill cooling systems, operate and warm up the
engines to test gages, If gage reads incorrectly, replace it, this time
installing the right gage in the right engine and the left gage in the
left engine.

(16) Incorrectly positioned injector racks, incorrectly timed in-
jectors, or faulty injectors, are causes for smoky exhaust, detonation
and loss of power. Make sure that injector racks are correctly posi-
tioned (par. 68 g). Check injector timing (par. 68 ¢). Test injectors

(par. 68 b).
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(17) Loss of water may be due to a defective filler cap or leaks
in the cooling system. Inspect the pressure-type cap. Work the
valve to see that it is operating and, if necessary, replace both the
cap gasket and gasket under the strainer flange. Thoroughly inspect
all cooling system connections, auxiliary water tank, radiator, water
pump, cylinder block and cylinder head for evidence of leaks.
Tighten connections or replace defective parts to stop leaks. If an
internal water leak is suspected, due to leaky cylinder head gasket
or leak in cylinder head or cylinder block, partially drain lubricating
oil tank and both oil pan sumps to find out if there is water in the
engine lubricating oil. If water is found, remove cylinder head (par.
86) for further examination. If cause of trouble is not found, remove
oil cooler (par. 59 b) and inspect for water leak.

(18) Insufficient air circulation can cause overheating of only
one or of both engines. The cause may be clogged air passages in
radiators, blocked gratings on engine compartment doors, bent ex-
haust deflector restricting air flow, inoperative fan or fan incorrectly
assembled. See that radiators are clean (par. 102 a) and that openings
in engine compartment doors are not blocked. If exhaust deflector
is bent up, it must be straightened. If either fan does not turn, notify
higher authority. If fans turn, see that the fan blade assemblies are
put on the right way. The hollow sides of blades must face radiator
with the leading edges of blades farther from radiator than trailing
edges. Direction of fan rotation is marked on tops of balance weight
covers and on radiator sides of fans.

(19) Overheating due to insufficient water circulation can be
caused by defective thermostats, clogged radiators or connections
or defective water pump. On engine which is overheating, first remove
and test thermostats (par. 109 b and ¢). If this is not cause of
trouble and only one engine overheats, the water pump probably
is not pumping and must be replaced (par. 106 b and e¢). If both
engines overheat, clean and flush the radiators (par. 103 ¢).

(20) Failure of the engine to stop when hand throttle is moved
into “NO FUEL” position may be due to incorrect throttle linkage
adjustment. First make sure governor control lever is correctly posi-
tioned parallel to ends of housing when cam lever is in idling notch
(par. 72 d). Observe travel of cam lever when throttle is moved into
“NO FUEL” position. If cam lever does not contact end of slot,
then the throttle linkage must be adjusted according to procedure
in paragraph 72, If this does not correct the trouble, adjust the
governor in accordance with procedure in paragraph 71.

(21) If engine does not stop when emergency stop button is
pressed, the solenoid rod may be incorrectly adjusted, the solenoid
inoperative, or the valve not seating or stuck. Remove center air
cleaner, then the cleaner at flywheel end, and watch valve shaft
lever while stop button is being pressed. If valve operates, check the
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solenoid rod adjustment (par. 213 ¢ (2)). If valve lever does not
operate, remove cotter pin and clevis pin to disconnect lever from
solenoid. Wourk lever by hand to find out if shaft binds. If shaft does
not bind and solenoid plunger works freely, the trouble is electrical,
Refer to paragraph 51 a (6). If shaft binds and cannot be made to
operate freely by oiling, replace air inlet housing (par. 89 b). If the
trouble is not due to any of the above causes, remove the air inlet
housing for inspection of valve (par. 89 ¢).

(22) If all other possible causes of loss of power at full load
have been investigated and the trouble still exists, it may be that
the engine is out of time. Follow procedure in paragraph 85 to
check engine timing and if incorrect, notify higher authority.

45. ENGINE LUBRICATING OIL SYSTEMS.
a. Trouble Shooting Chart.

(1) Low LUBRICATING OiL PRESSURE.

Possible Cause
Low oil level (subpar. b (1)).

Oil leaks (subpar. b (1)).
Fuel in lubricating oil system

Possible Remedy
Replenish 01l and inspect
leaks.
Determine by diagnosis.
Correct cause. Drain and refill

for

(subpar. b (2)).

Incorrect grade of oil.

Qil pressure gage incorrect (sub-
par. b (3)).

Air leaks in oil pump suction
line (subpar, b (4)).

Clogged o0il cooler or strainer
(subpar. b (5)).

Inoperative oil pump relief valve
on pressure regulator valve
(subpar. b (6)).

Defective oil pump (subpar. b
(6)).

Excessive bearing clearance (sub-

par. b (7)).
b. Diagnosis.

system.
Use correct seasonal grade.
Replace gage.

Determine by diagnosis.
Determine by diagnosis.

Determine by diagnosis.

Replace oil pump assembly.

Notify higher authority.

(1) If low oil level is cause of low oil pressure, it is important
to determine if level is low because of oil leaks. Make a thorough
inspection with the engine operating. Inspect all oil lines and con-
nections in the engine compartment, the filter, strainer, lubricating
oil tank, oil cooler and oil pan. Examine for oil leaks at rocker arm
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cover gasket. Inspect oil tube to oil pressure switch on instrument
panel, also see if oil is leaking from the switch, oil gage or connec-
tions. Examine auxiliary water tank to see if there is any lubricating
oil in the water. If oil is found, remove oil cooler housing (par. 59 b)
and oil cooler. Examine gasket and test cooler for leaks. Replace

defective cooler (par. 59 e¢).

(2) An excessive amount of Diesel fuel in the lubricating oil
can be smelled at the lubricating oil tank filler pipe. Compare sample
of oil from lubricating oil tank with new engine oil to see whether
it is thinned by Diesel fuel. If thinned oil is found, this may be due
to Diesel fuel having been poured into lubricating oil tank by mis-
take or to leaking fuel pipes or connections under rocker arm cover.
There also is a possibility that Diesel fuel could enter the crankcase
by reason of a leaky injector if fuel tank selector valve was not
turned “OFF” when vehicle was left standing for a long period.
If this happened, the faulty injector must be replaced (par. 68 f).
Remove rocker arm cover and inspect injector pipes and connections
for leaks with engine running. Also examine tops of compression
nuts on injector pipe connections. If nuts are clean and not covered
with darkened deposit of lubricating oil, the connections have been
leaking and must be tightened. After leaks are corrected, drain and
refill engine lubricating oil system.

(3) To determine whether oil pressure gage reads correctly, first
operate both engines and note reading of oil pressure gage for each
engine. Disconnect and interchange hoses on oil pressure indicator
light switches. Start engines again, and compare gage readings with
previous readings. Replace incorrect gage (par. 201), and this time
install oil pressure hoses on proper switches. ‘

(4) Low oil pressure may be caused by an air leak between the
lubricating oil tank and the oil pump. Examine oil pump inlet hose,
fittings, elbows and gaskets for oil leaks which would be evidence
of air leaks when the engine is operating.

(5) Low oil pressure could be caused by a clogged engine oil
cooler or strainer, but this condition is not likely if engine has been
properly serviced. If oil pressure is still low after all possible causes
previously listed for low oil pressure have been investigated, remove
and inspect oil strainer (par. 58 ¢) and oil cooler (par. 59 b).

(6) Cause of low oil pressure or no pressure can be due to faulty
oil pump relief valve in oil pump body, faulty oil pressure regulator
valve, leaky gaskets on oil pressure pump outlet pipe, or defective
oil pump. Report to higher authority.

(7) If excessive bearing clearance, due to worn bearings, is sus-
pected as cause of low oil pressure, this condition will not be indi-
cated by excessive engine noise. Notify higher authority.
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46. FUEL SUPPLY SYSTEM.
a. Trouble Shooting Chart.

(1) LAck oF, OR INSUFFICIENT FUEL SUPPLY.

Possible Cavse Possible Remady

Tank selector valve “OFF"” or Position valve correctly.
turned to empty cank.

Empty fuel tank (subpar. b (1)). Fill tanks.

Leaks in fuel system (subpar. b Determine by diagnosis.
(2)).

Clogged fuel filters or lines (sub- Determine by diagnosis.
par. b (4)).

Water in fuel system (subpar. b Determine by diagnosis.
3)).

Defective fuel pump (subpar. b Replace fuel pump.
(3)).

Clogged vent hole in filler cap. Open vent hole.

(2) DieseL FUEL IN LUBRICATING OIL.

Leaky injector connections or Par. 45 a.
pipes.
Leaky injectors. Par. 45 a.

b. Diagnosis.

(1) An empty fuel tank might not be indicated by fuel gage on
instrument panel if gage were defective. If this is suspected, remove
screen in fuel tank filler opening, remove oil measuring tape from
lubricating oil tank filler pipe, wipe clean and use it to measure level
of Diesel fuel. If vehicle is not equipped with oil measuring tape,
use clean rod or stick.

(2) To inspect fuel system for air or fuel leaks, first fill both sets
of fuel tanks. Position the fuel tank selector valve on RH. With
compressed air supply not exceeding 10 pounds, use air hose to put
pressure in RH tanks for not less than five minutes. While system is
under pressure examine all fuel lines and connections, including those
to and on instrument panel, for leaks. Replace parts, and tighten con-
nections to stop all leaks. Set fuel tank selector valve to LH and
repeat procedure on LH tanks.

(3) To find out if there is water in the fuel system, first drain
the primary fuel filter (par. 95 b) into suitable container and
examine drained fuel for water. Next drain secondary (par. 96 b)
fuel filter. If there is much water in the filters, partially drain the
lower and then the upper fuel tanks and if they contain an
appreciable quantity of water the entire fuel system must be drained
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(par. 93 d) and purged of water (par. 93 d). If only a small amount
of water was drained from fuel tanks, it is only necéssary to purge
water from fuel system (par. 93 d).

(4) Clean primary fuel filters (par. 95 b) and secondary fuel
filter (par. 96 b) to find out if they are clogged. If any quantity of
sediment is found, both fuel tanks must be drained (par. 93 d). To
test fuel lines and hoses to fuel pump, disconnect line at pump. Turn
fuel tank selector valve to RH or LH, making sure that upper fuel
tank is at least half full and see if fuel flows freely from line.

(5) If none of preceding possible causes are cause of trouble,
remove the fuel pump. If pump does not turn freely by hand or if
fuel pump coupling fork is distorted, replace the fuel pump and

coupling fork (par. 97 b).

47. CLUTCHES.
a. Trouble Shooting Chart.

(1) ENGAGEMENT OF CLUTCHES NoT EQUALIZED.

Possible Cause Possible Remedy
Binding clutch control linkage Free up and lubricate linkage.
(subpar. b (1)).
Linkage out of adjustment (sub- Adjust linkage.
par. b (2)).
Variation in clutch spring pres- Notify higher authority.
sure (subpar. b (3)).
Defective clutch facings (subpar. Notify higher authority.
b (3)).
(2) CrLurcH oR CLUTCHES SLIP.

Clutch pedal lacks free travel Adjust pedal linkage.
(subpar. b (4)). |
Clutch pedal linkage binding Free up and lubricate linkage.
(subpar. b (1)).
Grease or oil on clutch facings or Notify higher authority.
facings glazed (subpar. b (3)).
Clutch disk facings worn (sub- Notify higher authority.
par. b (5)). :
Weak or broken clutch spring Notify higher authority.
(subpar. b (6)).

(3) CLutcH OR CLUTCHES DRAG.

Clutch pedal has too much free Adjust pedal linkage.
travel or insufficient total
travel (subpar. b (7)).
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Possible Cause Possible Remedy

Loose or frayed disk facings Notify higher authority.
(subpar. b (7)).

Warped clutch pressure plate Notify higher authority.
(subpar. b (7)).

Broken pressure plate release Notify higher authority.
spring (subpar. b (7)). -

Clutch disk hub sticking on shaft Determine by diagnosis.

splines (subpar. b (7)).

(4) INoPERATIVE CLUTCH LockouTt(s).

Binding lockout mechanism Inspect, free up and lubricate
(subpar. b (8)). mechanism and ‘controls,

Disconnected, broken or incor- Connect, replace control assembly
rectly adjusted control cable or adjust.
or loose conduit (subpar. b

(9)).
(5) Noisy CLuTCH RELEASE BEARING OR PILOT BEARING.

Worn or defective bearing (sub- Netify higher authority.
par. b (10)).

b. Diagnosis.

(1) Friction in the clutch control linkage may be indicated by
slowness of the pedal to come up after it has been pushed down.
Work the pedal slowly and watch the action. If friction is in linkage
between equalizer and clutch release bearings it may not be indicated
by delayed return action of the clutch pedal. Raise door over rear
universal joint, and watch action of linkage as pedal is being worked.
To determine whether binding is in the linkage which is foward of
equalizer, disconnect equalizer (par. 116 d) and work the clutch

pedal.

(2) An examination of the action of the clutch equalizer (par.
115) will disclose whether linkage is out of adjustment. The amount
of clearance between equalizer side links, and hooked ends of rear
equalizer link must be the same on both sides (par. 116 d), when
adjustment is correct.

(3) If engagement of the clutches is not equalized and there is
- no binding in clutch linkage after the linkage has been correctly
adjusted (par. 113 b and e¢), the trouble is due either to variation in
the pressure exerted by the clutch pressure plate springs in the two
clutches or the difference in the friction of the clutch disk facings
in the two clutches caused probably by oil or grease. These condi-
tions can be determined only by removal and inspection of clutches.
Notify higher authority.

(4) Lack of clutch pedal free travel is the most common cause
for slipping clutches. See paragraphs 114 and 115.
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(5) If an examination of the vehicle log book shows that numer-

ous clutch pedal free travel adjustments have been made, this might
indicate clutch disk facings are worn to the extent that they must be

replaced. Notify higher authority.

(6) A weak or broken clutch pressure plate spring in one of the
clutches would reduce the force required to disengage that clutch.
Watch the equalizer while clutch pedal is being operated to see if
the equalizer cocks to omne side (par. 115). Clutch must be removed
and inspected for definite determination. Notify higher authority.

(7) Too much clutch pedal free travel or insufficient total travel
would prevent sufficient clutch pressure plate travel to fully disengage
the clutches (par. 114), This is the only cause for a dragging clutch
which can be determined without removal and inspection of clutches.

(8) Binding clutch lockout mechanism will increase the effort
required to pull clutch lockouts out or push them in.

(9) Inspect operation and adjustment of control cable (par. 113
b and e¢).

(10) An excessively worn or defective clutch release bearing or
pilot bearing usually is indicated by noise. This occurs when engine is
operated with clutch held disengaged and when the bearings turn.
Clutch must be removed for inspection. Notify higher authority.

48. PROPELLER SHAFT AND UNIVERSAL JOINTS.
a. Trouble Shooting Chart.

(1) Noisy UNIVERSAL JOINTS.
Possible Cause Possible Remedy
Loose universal joint flange bolts. Tighten nuts.
Worn universal joints (subpar. Replace propeller shaft with uni-
b). versal joints,

b. Diagnosis. To test front universal joint for wear lock out both
clutches. Shift transmission into gear. Try turning propeller shaft
back and forth by hand and move it up and down to determine
whether universal joint bearings or sleeve yoke (slip joint) are worn
sufficiently to require replacement. Test rear universal joint in
similar manner but see that both clutch lockouts are in and trans-
mission is in neutral.

49. POWER TRAIN.
a. Trouble Shooting Chart.
(1) VEHICLE VEERS TO RIGHT OR LEFT.

Rossible Couse Possible Remedy

One brake dragging (subpar. b Adjust brake.
(1)).
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Possible Cause Possible Remedy

Defective idler or bogie wheel Par. 157 e¢or 159 c.
bearing (subpar. b (1)).
(2) INEFFECTIVE STEERING OR BRAKING.

Excessive brake lever free travel Adjust brakes.
(subpar. b (2)).

Incorrectly adjusted linkage Adjust linkage,
(subpar. b (3)).

Brake linings worn (subpar. b Replace shoes.

(4)).
Brake linings glazed (subpar. b Replace shoes.

(3)).

(3) VEHICLE LACKS PULLING ABILITY.
Track tension too tight. Release track tension.
Steering brakes too tight. Adjust brakes.
Transmission parking brake too Adjust linkage.

tight.

(4) OVERHEATING OF DIFFERENTIAL OR TRANSMISSION.
Steering brakes too tight, Adjust brakes.
Low oil level (subpar. b (6)). Fill to level and examine for

leaks.
Clogged air pasages in transmis- Clean air passages.
sion oil cooler,
Transmission oil pump inopera- Notify higher authority.
tive (subpar. b (7)).
Clogged transmission oil cooler Replace oil cooler.
. (subpar. b (7)).
Defective transmission oil cooler Replace thermostat.
thermostat (subpar. b (7)).
(5) DIFFICULTY IN SHIFTING GEARS (ALL SPEEDS).
Clutch or clutches do not release. Par, 47 a (3).
(6) DIFFICULTY IN SHIFTING GEARS INTO 2ND AND 3RD OR 4TH
AND 5TH SPEEDS.
Gear synchronizers not function- Notify higher authority.
ing.
(7) Noisy TRANSMISSION, DIFFERENTIAL OR FINAL DRIVE.

Low oil level (subpar. b (8)). Fill to level and examine for
leaks.

Transmission oil pump inopera- Notify higher authority.
tive (subpar. b (7)).
Defective or worn parts. Notify higher authority.
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b. Diagnosis.

(1) If vehicle veers to right or left the most probable cause is
steering brake too tight on side toward which vehicle veers. Loosen
the adjusting nut on the suspected brake. If this does not correct
veering it probably is caused by track being too tight or a defective
bearing in idler or bogie wheel. If track tension is correct, examine

idler wheel bearing (par. 148 e) and bogie wheel bearing (par. 148 f).

(2) If steering lever travel is more than eight inches before brake
shoes are against brake drums, the brakes must be adjusted (par.

129 ¢).

(3) If vehicle does not respond properly to steering levers and
free travel of steering levers is not over eight inches, it is possible
the linkage is out of adjustment (par. 131).

(4) Remove steering brake covers (par. 131 ¢) to examine linings.
If linings are less than 3{;-inch thick the brake shoes must be re-

placed (par. 133 b).

(5) Brake shoes must be removed (par. 132) in order to find out
if linings are glazed.

(6) Low oil level may be caused by a leak in the power train or
transmission oil cooler system. Examine drain plugs, housings,
gasketed joints, tubes, fittings, hoses and the transmission oil cooler
for evidence of oil leaks. Tighten connections, replace gaskets or
damaged parts as required to correct cause of leak or if necessary
notify higher authority.

(7) Excessively high transmission oil temperature may be due to
an inoperative transmission oil pump, clogged lines or oil cooler or
defective transmission oil cooler thermostat. To trouble-shoot for
these conditions, first make certain that oil in transmission is up to
the full mark. Next disconnect oil cooler outlet hose, the one closest
to fuel selector valve, at o1l cooler and provide suitable container
under cooler outlet. Start engine, operate with clutch lockouts and
transmission in neutral so transmission oil pump will be driven.
Notice if oil is being forced from cooler outlet. If not, disconnect oil
cooler inlet hose from oil cooler. If oil is not being pumped out of
inlet hose, transmission oil pump is inoperative and higher authority
must be notified. If oil flows, then the oil cooler is clogged and must
be replaced (par. 142),

(8) If transmission oil pump failure is the suspected cause of
overheating, loosen the oil line connection at top of differential carrier.
Make sure oil is up to proper level in transmission. Start engine and
operate transmission in neutral at 1,000 revolutions per minute. If
oil is forced from fitting the pump is operating. Tighten fitting. If no
oil is forced from fitting the oil pump is not operating. Notify higher
authority.
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50. TRACKS, SPROCKETS, IDLERS AND BOGIES.
a. Trouble Shooting Chart.

(1) VEHICLE VEERS TO RIGHT OR LEFT.

Possible Cause Possible Remady
One track too tight. Adjust track.
Weak or broken bogie springs Replace springs.
(subpar. b (1)).
Tight or broken bearing in bogie Determine by diagnosis.
or idler wheel (subpar. b (2)).

Bent idler wheel spindle (sub- Replace spindle,
par. b (3)).

(2) TrAck Runs RouGHLY orR VERY NoisiLy.

Dead track link (subpar. b (4)). Replace track link.
Insufficient track tension (sub- Adjust track tension.
par. b (5)).
Bent idler wheel spindle (sub- Replace idler spindle.
par. b (3)).
Worn connectors (subpar. b (6)). Replace connectors.
Loose or worn sprocket (subpar. Tighten or replace sprocket.

b (7)).
Damaged bogie wheel tire. Replace bogie wheel.

(3) THROWN TRACK.

Insufficient track tension (sub- Adjust track tension.
par. b (5)).

Bent idler wheel spindlé (subpar. Replace idler spindle,
b (3)).

Weak or broken springs in end Replace springs.
suspensions (subpar. b (2)).

b. Diagnosis.
(1) A weak or broken bogie spring can cause vehicle to veer or
pull to one side and if the spring is in a front or rear bogie, it may

cause track to be thrown. Inspect bogie springs (par. 160 ¢), and
replace weak or broken spring (par. 160 d).

(2) If a bogie or idler wheel bearing is too tight or broken so
wheel cannot turn freely, the drag on the track will cause vehicle to
veer. Inspect bogie wheel bearing (par. 159 d) or idler wheel bearings
(par. 157 d), and replace damaged bearings.

(3) A bent idler wheel spindle can cause vehicle to veer, cause
track to run noisily or rough, and may cause a thrown track. An
idler wheel which is scraped on one side by track connectors ordi-
narily indicates a bent spindle. Sight along outer edge of wheel, and
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if it is not parallel with vehicle the spindle is bent and must be
replaced (par. 157 h).

(4) A dead track link may cause the track to run roughly or
noisily. Carefully examine track for dead links (par. 148 ¢), and
replace links (par. 151 b).

(5) Insufficient track tension can cause the track to run roughly
or noisily, or to be thrown. Check track tension (par. 148 ¢) and
adjust (par. 150 b). Also inspect idler wheel spindle (par. 157 d) and
if bent, replace spindle (par. 157 h).

(6) Excessively worn end connectors can cause a snapping noise
whenever power is applied to the tracks. Examine wearing surfaces
on end connectors, and reverse or replace worn connectors (par.
148 ¢).

(7) If track runs roughly or noisily it may be due to loose or worn.
sprockets. If sprocket teeth are worn, reverse the sprockets (par.
156 d) or replace (par. 156 f). Tighten all studs in sprocket drive
shaft, all hub nuts and sprocket bolts. Worn studs, and hubs or
sprockets with worn holes must be replaced.

51. ELECTRICAL SYSTEM AND INSTRUMENTS.
a. Trouble Shooting Chart.
(1) FAULTY STARTER SYSTEM.

Possible Cause Possible Remedy
Battery master switch “OFF.” Turn battery master switch
Il.DN+1!
Battery trouble (subpar. b (1)). Determine by diagnosis.
Faulty battery master switch Replace battery master switch.

(subpar. b (2)).
Circuit breaker “OFF"” (subpar. Press reset button “IN.”
b (3)).
Inoperative solenoid or switch Replace solenoid switch.
(subpar. b (5)).
Defective circuit (subpar. b (4)). Determine by diagnosis.
Inoperative starter drive or Replace starter.
starter (subpar. b (6)).

(2) FauLtyYy GENERATOR SYSTEM.

.Battery master switch “OFF”. Turn battery master switch
“ON.”
Battery trouble (subpar. b (1)). Determine by diagnosis.
Faulty battery master switch Replace battery master switch.
(subpar. b (2)).
Faulty generator. Determine by diagnosis.

Faulty generator regulator (sub- Replace regulator.
par. b (8)).
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Possible Cause
Circuit breaker “OFF"” (subpar.
b (3)).
Defective ammeter or voltmeter
(subpar. b (9)).
Defective circuit (subpar. b (4)).

(3) LicHTS INOPERATIVE.
Battery master switch “OFF.”

Battery trouble (subpar. b (1)).

Faulty battery master switch
(subpar. b (2)).

Circuit breaker “OFF” (subpar.
b (3)).

Lamp or lamp-unit burned out
(subpar. b (10)).

Faulty light switches (subpar. b
(11)).

Defective circuit (subpar. b (4)).

(4) SIREN INOPERATIVE.
Battery master switch “OFF."”

Battery trouble (subpar. b (1)).

Faulty battery master switch
(subpar. b (2)).

Circuit breaker “OFF"” (subpar.
b (3)).

Dirty or faulty siren (subpar. b
(2)).

Defective circuit (subpar. b (4)).

Possible Remedy
Press reset button “IN.”

Replace ammeter or voltmeter.,

Determine by diagnosis.

Turn battery master switch

liﬂN.?l
Determine by diagnosis.
Replace battery master switch.

Press reset button “IN.”
Replace lamp or lamp-unit.

Determine by diagnosis.

Determine by diagnosis.

Turn battery master switch

II.GNII'I
Determine by diagnosis.
Replace battery master switch.

Press reset button “IN."”

Determine by diagnosis.

Determine by diagnosis.

(5) AIrR HEATER IGNITION TROUELE.

Circuit breaker “OFF" (subpar.
b (3)).

Press reset button “IN.”

Faulty ignition coils (subpar. b Replace ignition coils.

(13)).

(6) EMERGENCY StoP VALVE SOLENOID INOPERATIVE.

Circuit breaker “OFF" (subpar.
b (3)).

Defective solenoid (subpar. b
(14)).

Press reset button “IN."”

Replace solenoid.
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(7) Low OiL PRESSURE SIGNAL LIGHT INOPERATIVE.

Possible Cavse
Battery master switch “OFF.”

Battery trouble (subpar. b (1)).

Faulty battery master switch
(subpar. b (2)).

Circuit breaker “OFF" (subpar.
b (3)).

Faulty oil pressure switch or
micro-switch (subpar. b (15)).

Defective circuit (subpar. b (4)).

Possible Remedy
Turn battery master
“ON."
Determine by diagnosis.
Replace battery master switch.

switch

Press reset button “IN."”
Determine by diagnosis.

Determine by diagnosis.

(8) INCORRECT OR INOPERATIVE FUEL AND OiL GAGE.

Battery master switch “OFF.”

Gage control switch “OFF"” or
incorrectly positioned.

Battery trouble (subpar. b (1)).

Faulty battery master switch
(subpar. b (2)).

Circuit breaker “OFF" (subpar.
b (3)).

Faulty fuel and oil gage (subpar.
b (16)).

Turn battery master switch

IIDN‘II‘
Turn switch to proper position.

Determine by diagnosis.
Replace battery master switch.

Press reset button “IN.”

Determine by diagnosis.

(9) No CURRENT AT AcCEssorRY OUTLET.

Battery master switch “OFF."”

Battery trouble (subpar. b (1)).

Faulty battery master switch
(subpar. b (2)).

Circuit breaker “OFF"” (subpar.
b (3)).

Faulty socket.

Defective circuit (subpar. b (4)).

Turn battery master switch

ii[}N-'“
Determine by diagnosis.
Replace battery master switch.

Press reset button “IN."”

Replace socket.
Determine by diagnosis.

(10) INCORRECT OR INOPERATIVE ENGINE TEMPERATURE GAGE.

Faulty engine temperature gage.

Par. 44 b (15).

(11) INCORRECT OR INOPERATIVE OlL PRESSURE GAGE,

Faulty oil pressure gage.

Par. 45 b (3).

(12) IncorrecT OR INOPERATIVE TrRaNsMIssION OiL TEM-

PERATURE GAGE.

Faulty transmission oil tempera-
ture gage (subpar. b (17)).

Replace transmission oil tem-
perature gage.

UNIVERSITY OF ILLINOI®

AT 1 R kLA FALRATIE 17 Kl
Al URBANA-CHAMPAIGN



T™ 9-752

51
3-INCH GUN MOTOR CARRIAGE M10
Possible Cause Possible Remeady
(13) INCORRECT OR INOPERATIVE TACHOMETER.
Tachometer out of calibration Replace tachometer.
(subpar. b (18)).
Defective tachometer drive or Determine by diagnosis.

tachometer (subpar. b (19)).

(14) INCORRECT OR INOPERATIVE SPEEDOMETER.

Defective speedometer drive or Determine by diagnosis.
speedometer (subpar. b (20)).

b. Diagnosis.

(1) If battery master switch is turned on and no voltage, or
insufficient voltage, is being supplied, test for battery trouble, If
voltmeter on instrument panel reads less than 24 volts, check condi-
tion of battery with universal battery tester (17-T-5575) to find out
if any cells are defective. If so, replace battery. If voltmeter reads
approximately 24 volts or more, clean and tighten all battery termi-
nals. Next clean and tighten negative battery ground connection.
Then tighten positive battery cable terminal nut on battery master
switch. Test electrical system by cranking engines with starters. If
starters do not crank engines, take hydrometer reading of each
battery cell (par. 186 b (2)). If corrected hydrometer readings are
less than 1.250, batteries must be recharged or replaced. If batteries
test satisfactorily, refer to trouble shooting chart for other possible
causes of electrical trouble.

(2) If causes of electrical trouble are investigated in the order
given in trouble shooting chart, the batteries will have been tested
and recharged or replaced if necessary, and trouble now may be due
to a faulty battery master switch. With master switch turned on,
see that switch handle has sufficient clearance in hole in battery box.
If lower edge of handle has been touching edge of hole, switch con-
tacts may be burned and switch must be replaced (par. 187 b). If
handle has sufficient operating clearance, disconnect positive battery
cable from battery terminal. Next, disconnect other end of positive
battery cable from battery master switch and attach it to other
terminal on master switch, leaving the wire already on the terminal
in place. Replace washer and tighten nut. Reconnect positive battery
cable to battery terminal. Try starters again, and if they work,
remove and replace battery master switch (par. 187 b). NOTE: If
new master switch 1s not immediately available and it is necessary to
operate vehicle, this can be done by leaving positive battery cable
connected to the other side of switch as outlined in above test pro-
cedure. Replace switch at first opportunity.

(3) If the circuit breaker is “OFF,” the red reset button will be
projecting about I4 inch from face of instrument panel. Reset or
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turn circuit breaker on by pushing reset button in, but do not hold
it in as this will ruin the circuit breaker. If reset button again pops
out after it has been pushed in, there is a short circuit somewhere,
which must be located (par. 51 b (4)) and corrected before pushing
circuit breaker reset button again.

(4) By a defective circuit is meant a short circuit or an open
circuit. A short circuit may be due to a wire with damaged insulation
or disconnected wire making contact with a metal part of vehicle
or to faulty insulation in the electrical unit to which the circuit
supplies current. An open circuit may be due to a broken or dis-
connected wire, corroded or loose connection, damaged circuit
breaker, faulty switch or trouble within the electrical unit. A short
circuit always is indicated by circuit breaker reset button being in
the snapped-out position (subpar. b (3) above). The following pro-
cedure can be used for trouble shooting all circuits controlled by
circuit breakers in the instrument panel. In case of a short circuit,
first examine insulation on wires, also look for a disconnected wire.
If the trouble is not located, test the wiring in that circuit. At the
electrical unit, disconnect the wire supplying current and tape the
end. Push circuit breaker reset button in, If there is a switch in the
circuit, it must be closed, or if a button, held in. If the circuit
breaker reset button snaps out, the short circuit is in the wire which
must be repaired or replaced. If reset button stays in, the short circuit
is in the electrical unit which must be replaced. In case of an open
circuit, first see if current is being supplied to the instrument panel
and to the other electrical units. If there is no current to the instru-
ment panel, examine wiring and connections on both battery switches
and the bus bars in the battery box. If connections are tight, trouble
is in battery box to instrument panel wires or in plug connector at
instrument panel. If there is current at instrument panel and none
to the electrical unit when circuit breaker reset button is in and
switch or button in the circuit is closed, test for current supply at the
unit. Use low voltage circuit tester (17-T-5575) or 24-volt test lamp
with one clip attached to the supply wire disconnected from the elec-
trical unit and one clip to ground contact on vehicle. If current is
coming through the wire, the trouble is in the electrical unit and it
must be replaced. If no current is coming through the wire, the
trouble is in the wiring, the terminal box connections, circuit breaker,
or in the switch or button controlling the circuit. When trouble
shooting the circuits for the siren, auxiliary starter buttons, stop light
or low oil pressure signal light, first test for current supply at switch.
If there is current, the trouble either is in the switch or wire from
switch to the electrical unit. If no current is supplied, use the follow-
ing procedure to test circuit controlled by any circuit breaker. Refer
to vehicle wiring diagram (fig. 142) to locate the terminal box for
the particular circuit. Remove terminal box cover, check the terminals
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and use low voltage tester or test lamp to see if wire is delivering
current to terminal box connection. If it is, then the trouble is in the
wire from terminal box to electrical unit. If there is no current flow-
ing to terminal box, refer to the wiring diagram for the system (figs.
143 through 148) which includes the circuit being checked and find
the symbol for that wire. Next refer to list of wires (par. 185 ¢) and
get the key letter of this wire. Remove the instrument panel connector
which contains the terminal for the wire being checked. Look for this
key letter marked on the bakelite base of connector plug on end of
conduit to locate female terminal of the wire. Connect test clip of
one lead on low voltage tester or test lamp to battery. Hold other
lead in good contact with correct female terminal on connector plug
on conduit. Ground other end of wire being tested. Tester or test
lamp will indicate whether wire is cause of trouble. If the circuit is
open, repair the wire or replace the system (conduit assembly). If
the wire tests satisfactorily, the trouble is in the circuit breaker, the
switch, or in the male plug connector with wiring, on the instrument
panel. Remove instrument panel (par. 192 b), and replace defective
unit. By reference to wiring diagrams and list of wires similar test
procedure can be used for all other circuits not controlled by circuit
breakers. ‘

(5) If neither the starter button on instrument panel or auxiliary
starter button on filter panel will operate starter, remove wire from
solenoid switch. With either starter button held in, touch solenoid
switch wire to starter frame. Spark will indicate whether wire is
carrying current. If it is, the solenoid switch must be replaced (par.

191 b).

(6) If the solenoid operates the starter drive shaft lever and
starter does not crank engine, the trouble is in the starter drive,
starter gear, or flywheel ring gear is stripped (par. 44 b (1)) and
starter must be replaced.

(7) Faulty generator operation may be due to dirty commutator,
worn brushes, or weak brush springs. Remove cover band, examine
commutator and brushes and tension of brush springs. If springs have
sufficient tension and brushes are not worn, clean commutator. Start
engine and watch ammeter. If there is no increase in charging rate,
accurately test generator output with low voltage tester (17-T-5575).
If generator is not charging, it must be replaced (par. 188 d).

(8) If the trouble in the generator system is not in the generator,
the generator regulator must be at fault. Two indications of this are
that the ammeter would not show any charge when engine is running,
or show a high rate of discharge when engine is stopped, and battery
master switch is on but no other electrical units in operation. To
check the regulator, use low wvoltage tester (17-T-5575) and follow
instructions inside lid of tester. If generator regulator is at fault, it
must be replaced (par. 189 b).
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(9) If it is suspected that ammeter or voltmeter reads incorrectly
or shows no reading, connect low voltage tester (17-T-5575). Check
ammeter or voltmeter reading against reading of tester meter which
also will be a test of generator and generator regulator operation.
Replace ammeter (par. 196) or disconnect voltmeter if necessary
(par. 196), but first correct any other trouble existing in the electrical
systemn disclosed by tests.

(10) If one service headlight lights and the other does not, the
simplest way to find out if lamp-unit is burned out is to turn switch
off, interchange headlights and turn switch on. If blackout driving
light does not light, after making sure blackout switch is on and
light switch is pulled to blackout position, replace the light unit. If
blackout driving light still does not light, replace resistor unit behind
the instrument panel. If either the service or blackout stop light does
not burn, first check both stop light switches before replacing lamp-
units (par. 51 b (11)). To determine whether any other lamp-unit
or lamp is burned out, replace it with a new one. If new one does
not light, test it with wires held on battery to see if it lights before
checking for faulty socket or defective wiring.

(11) To test for faulty light switch, first see that circuit breaker
reset button No. 5 is in (fig. 10). Pull light switch to blackout posi-
tion. If none of blackout lights are burning (see lighting chart par.
5 h and fig. 12), either the light switch or circuit breaker is at fault.
Press safety button in, and pull switch into second position. If
neither of the service headlights or the service taillight light, in all
probability the trouble i§ in the circuit breaker. To test stop light
switches, first find out if either the blackout stop light or service
stop light lights when the driving light switch is in proper position
and both steering levers are pulled back. If either stop light lights,
replace the stop light lamp-unit in the other taillight. If neither stop
lights lights, short-circuit both stop light switches by connecting a
short jumper wire across the terminals on each switch. If the stop light
lights with driving light switch in proper positions, one or both stop
light switches are either out of adjustment or defective. Adjust both
stop light switchés (par. 216 b). If neither stop light lights replace
both stop light lamp-units. If stop lights then do not light the trouble
is in either the driving light switch or the wiring. Test circuit (subpar.
b (4) above).

(12) To test siren, remove cover and blow out all dirt with com-
pressed air. If shaft turns freely by hand but does not rotate when
siren switch is pressed, hold switch down and test ground connection
between hull and bracket with screwdriver. If siren does not sound,
use a jumper on switch terminals. If siren blows, replace switch; and
if it does not, replace siren (par. 218 b).

(13) If air heater coils do not buzz when switch is on, touch
a grounded jumper to terminal with green wire to see if there is
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current to the coils. If there is, replace coils (par. 212 b). If there
is no current, see paragraph b (4) and test circuit. If coils buzz and
air heater does not operate, see paragraph 92.

(14) To test solenoid, remove wire supplying current. With
emergency stop button held in, touch wire to blower housing to see
if wire is carrying current, If it is, first check solenoid ground connec-
tion and if connection is tight, replace the solenoid (par. 213 b). If
no current is flowing to solenoid, see subparagraph b (4) above and
test circuit.

(15) To test a low oil pressure signal light, first see that throttle
lever is in IDLING position and ground the terminal on low oil
pressure switch. If the signal light operates, replace the pressure
switch. If signal light does not light, replace the lamp. If light still
does not work, check operation of microswitch (par. 217). If switch
arm makes proper contact with throttle lever, connect the terminals
with a jumper; and if signal light operates, replace microswitch (par.
217 b).

(16) Read this entire subparagraph before doing any trouble
shooting on faulty fuel and oil gage. If the fuel and oil gage shows
“FULL"” when selector switch is positioned for one of the tanks which
is not full, the fuel gage tank unit either is disconnected, not properly
grounded, is burned out, or there is an open circuit in wire from
tank unit to gage. If the suspected tank unit is in a full tank, the
easiest test is to remove terminal box cover on same side of vehicle,
Remove tank unit wire from terminal No. 3 and connect a new tank
unit to this terminal. Ground the body of new tank unit to vehicle
with a wire, and work float to test fuel and oil gage. If gage registers,
the defective fuel tank unit must be replaced (par. 210). If the tank
unit is in a lubricating oil tank, clean and tighten terminal nut on
tank unit. Next tighten screws which attach tank unit to tank for
better ground. If this does not correct the trouble, replace tank unit
(pars. 210 and 211). If gage still does not register, test for open circuit
in wiring from tank unit to gage (subpar. b (4) above). If fuel and
oil gage shows empty when selector switch is positioned for one of
the tanks which is not empty, make test with new tank unit. Attach
gage wire to terminal on new tank unit and ground the body of new
tank unit to vehicle with wire. Work the float and if fuel and oil gage
does not register, either the wiring from tank unit to gage is short
circuited, the fuel and oil gage is inoperative, or the selector switch
1s defective. If wire is suspected, trace circuit on wiring diagram (fig.
170). Remove connector plug which connects the wire from tank
unit and instrument panel and test wire (subpar. b (4) above). If
wire is not shorted, replace fuel and oil gage. If fuel and oil gage
shows “EMPTY" for all positions of selector switch, or pointer hand
does not move when selector switch is positioned, the trouble either
is in the fuel and oil gage or the selector switch.
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(17) To test a transmission oil temperature gage, operate vehicle
to warm transmission oil to 150° to 200°F. Remove transmission
oil filler cap and strainer, and insert the bulb of new transmission
oil temperature gage into filler pipe so that it is immersed in the
oil. When new gage indicates the maximum oil temperature, compare
reading with oil temperature gage on instrument panel. If there is
an appreciable difference in gage readings, replace the defective gage
(par. 209).

(18) To test tachometers, operate both engines with clutches
engaged and compare tachometer readings. If the variation is more
than 100 revolutions per minute, one tachometer or the other is out
of calibration. Since instrument panel must be removed to remove
tachometers, both instruments can be removed for calibration check.

(19) To test tachometer drive, disconnect tachometer shaft at
adapter on flywheel housing. Examine drive pin. Start engine, and
see if adapter gear is being driven. If it is, try pulling cable out of
casing with fingers. If cable cannot be pulled out, it is not broken,
and tachometer must be replaced (par. 207 a).

(20) To test speedometer drive, disconnect speedometer shaft at
adapter on transmission. Operate vehicle, and see if adapter gear
is being driven. If it is, try pulling cable out of casing with fingers.
Cable can be pulled out if broken, and if it cannot, replace speed-
ometer (par, 207 a).
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52. POWER UNIT.

a. General Description. The power unit is a Model 6046 twin
six-cylinder, two-cycle General Motors Diesel unit. The two six-
cylinder engines complete with clutches are mounted side-by-side.
A transfer gear unit, through which the engines are connected, is
bolted to the two clutch housings. The engines are liquid cooled and
have separate cooling systems, starters, generators, fuel pumps and
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lubrication systems. Individual clutches make it possible to start
or operate the engines independently and, in an emergency, the
vehicle can be propelled by one engine.

53. POWER UNIT NOMENCLATURE AND TABULATED
DATA.

a. General. The power unit of the M10 is in the rear of the
vehicle with the fan ends of the engines toward the rear, and flywheel
ends toward the front of the vehicle. To avoid any possibility of
confusion in ordering parts or in instructions for maintenance of
the engines, it is necessary to firmly establish the following designa-
tions and terms (fig. 33).

b. Left Engine and Right Engine. All references to left and
right refer to these positions when sitting in the driver’s seat facing
forward (fig. 33): Therefore, the left engine (designated by letters
LC on engine serial number plate) is on the left side of the vehicle.
The right engine (designated by letters LA on engine serial number
plate) is on the right side of the vehicle. To avoid confusion when
ordering parts for the engines the designations LC or LA as given
on serial number plates will be used and the terms left engine and
right engine will be avoided. This is very important as all the non-
interchangeable parts as listed in Standard Nomenclature Lists and
Service Parts Catalogs are designated LC or LA.

¢. Fan End and Flywheel End of Engines. To avoid any con-
fusion in the use of the terms front and rear in referring to engines
and the location of engine parts the terms “fan end” and “flywheel
end"” will be used exclusively, regardless of whether engines are in
or out of vehicles. -

d. Fuel and 0Oil. To avoid any confusion between fuel oil used
to operate the engines and engine lubricating oil, only the terms
fuel or Diesel fuel will be used to designate the engine fuel. The terms
“oi11" or “lubricating o01l” will refer to the oil used to lubricate the
engines and other components,

e. Direction of Rotation. Tabulated below are the directions of
rotation of various parts of the power unit.

DIRECTION OF ROTATION
WHEN VIEWED FROM FAN END

Part Right Engine Left Engine
Crankshaft Counterclockwise Counterclockwise
Camshaft Clockwise Counterclockwise
Fan Counterclockwise Clockwise
Generator Counterclockwise Clockwise
Blower (drive shaft) Counterclockwise Clockwise
Fuel Pump Clockwise Counterclockwise
Starting Motor Clockwise Clockwise
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DIRECTION OF ROTATION
WHEN VIEWED FROM FLYWHEEL END

Part Right Engine Left Engine
Engine Driven Shaft Counterclockwise

Generator Clockwise Counterclockwise
Tachometer Drive Clockwise Counterclockwise

f. Serial Number Plates. Plates on the power unit and on each
engine show model numbers and serial numbers used to identify the
units for the purpose of keeping records and when ordering parts
or requesting information.

(1) PoweR UNIT SERIAL PLATE. This plate is attached in
horizontal position on the flywheel housing inspection plate. When
the power unit is in the vehicle, a mirror has to be used to read this
serial number plate,

(2) ENGINE SERIAL NUMBER PLATES. On the right engine the
number plate is on the side of the cylinder block at flywheel end,
directly above the handhole cover, in back of the secondary fuel
filter. On the left engine the number plate is on the side of the engine
block at the fan end, directly above the handhole cover, in back of
the governor control housing. The engine serial number is also
stamped into a boss on the cylinder block directly above the serial
number plate.

g. Tabulated Data.

Makeand type .................... General Motors Twin Diesel
two-cycle in line, direct injection
Model and Sertes . ... .oussiiaen v am e sn s Series 71, Model 6046
Over-all length (front of fan to rear of generator) . ....... . 7034 in.
Over-all width (installed, including air cleaners).......... 5934 in.
Over-all height (tip of fan blade to bottom of oil pan
PRI DIARY s m e Ao 5 RSl e e R R R RS 45214, 1n.
Total weight of power PLant ;.o e s immas v v 4,490 1bs
Weight of 2 radiators and auxiliary water tanks. . . .. ... ... . 380 1bs
Weight of 30 gal cooling water .................c0ccvuunns 221 1bs
Total weight of power plant and cooling system.......... 5,050 lbs
Rated horsepower (2 engines combined) ......... 375 at 2,100 rpm
Maximum full-load engine speed ..................... 2,100 rpm
Maximum no-load engine speed ...................... 2,250 rpm
Total displacement—each engine .................c..... 425 cu in.
BOTe RO BIDORE: i s R R g R e 414 x 5 in.
Compression ratio at 1,000 IpM=16/E MY, - cocioovmiasais 500
Compression ratio (nominal) ...........cvoviiviveninnss 16 to 1
Number of cylinders (each engine) ..........covvvviiveinneiin 6
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Fiting onder of CcylINAdRrs ... cvcovvvvmvaives wrsmssis 1-4-2-6-3-5
Location of No. 1 cylinder ............ ... Nearest cylinder to fan
Recommended Diesel fuel .......... U. S. Army Spec. No. 2-102B
Maximym torque at propeller shaft. ... ... .. 800 ft-1b at 1,500 rpm
FAUBE BB ..ooon i i o e a0 T8 e b A 400 to 450 rpm
Diesel fuel oil, total for vehicle ... ... .. ... ............... 148 gal
Upper tank—each 5914 gal
Lower reserve tank—each 1414 gal
Engine lubrication oil capacity (complete system
with tank) . T PRPP TP & =i - |-
Engine luhn:atmn nﬂ capaclty (tank) ................ 24 qt each
Engine transfer gear unitcapacity ........................ 214 qt
Second type AC air cleaner capacity ................. 3% qteach
Donaldson type air cleaner capacity . ................ 2145 qt each
EMGINE OIL-SUPPLY PASSAGES
iu'r-ir-r'n'nll--. CYLINDER BLOCK
i MAIN O, GALLERY —==
R
ENGIME OIL GALLERY il
Oil COOLER
 |UBRICATING OIL FILTER %
ll.gRI'ErATIHE
L TaME
Ol COOLER AMD L- ..nhﬁd:h
STRAINER BY PASS VALVE
PRESSURE OIL PUMP “
RELIEF [SAFETY) VALVE 1;— il STRAIMER
l PRESSLRE
=y HEGULATOR
ISTABILEZER)

OIL PAM—{REAR

—

b i y '

Ol PAN—FROM H * rlﬂ N\
PRESSURE OIL PUMP SCAVENGING, ik
SCAVEMGING _ ; . OlL PumP— IESEE

OIL PLIMP—FEROMT REAR | et i u

RA PD 36470
Figure 34—Schematic Diagram of Engine Lubrication

54. ENGINE LUBRICATING SYSTEM.

a. Description. Each engine has an independent lubricating sys-
tem (fig. 34). The engines are the dry sump type and the oil supply,
instead of being in the crankcase as in the conventional car or truck
engine, is contained in separate tanks. The two tanks are mounted
in the engine compartment, one on each side at the forward end. Two
hose connections, a supply and a return, connect each tank to inlet
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and outlet elbows on the oil pan of the engine to which the tank
supplies oil.

(1) The lubricating system for each engine includes an oil pump
assembly, oil strainer, oil cooler, oil filter, and an oil storage tank,
also connections, passageways and tubes through which the oil is
pressure fed to the points in the engine requiring lubrication.

(2) Oil drawn from the supply tank is forced through an oil
strainer and then an oil cooler, which are mounted on the outside
of the engine. From the cooler, oil is forced into the main oil gallery
in the engine block, through passageways to the seven main bearings
and through drilled holes in the crankshaft to the connecting rod
bearings. The piston pin bushings also are pressure lubricated. Oil
is sprayed out of upper ends of connecting rods onto under sides of
piston heads to help cool the pistons. Oil is forced to the bearings
on each end of the camshaft and balance shaft and to intermediate
camshaft bearings, rocker arm bushings, and clevis pin bearings.
Surplus oil drains down into the camshaft compartment, and 1s
directed to lubricate the gear train, the blower drive gears, and the
governor weight assembly. Surplus oil drains into the oil pan. Ex-
ternal oil lines deliver oil to blower drive gear bearings and to fan
drive gears. Oil draining into the oil pan collects in the sumps at
front and rear and is drawn out by the two scavenger pumps, and
returned to the supply tank for recirculation.

55. DRAINING ENGINE LUBRICATING OIL SYSTEM.,

a. General. Since each engine has a separate lubrication system,
the operations will be repeated when draining both engine lubricating
systems.

b. Draining Engine Lubricating il System. Remove four bolts
and lock washers attaching each of the two engine lubricating oil pan
drain hole cover plates (fig. 140) to the engine compartment floor
plates, and remove cover plates and gaskets. Remove the two bolts
attaching the engine lubricating oil tank drain hole cover plate (fig.
140) to the hull floor and remove cover plate and gasket. Place suit-
able containers under drain plug openings. Remove drain plug from
oil tank and drain plugs and gaskets from each end of engine oil pan.
After oil is drained, wipe drain plugs clean and install, using new
gaskets as required and tighten plugs. Install drain hole cover plates
using new gaskets as required, and tighten bolts.

26. FILLING ENGINE LUBRICATING OIL SYSTEM.

a. General. Refer to table of capacities (fig. 30) for viscosity
of engine lubricating oil to be used. When completely drained, each
engine lubricating oil systemn has a capacity of 32 quarts. Repeat
following operations when filling both engine lubricating oil systems.
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b. Filling Engine Lubricating System. Remove lock pin and
raise filler cover marked “Lubricating Qil"” (fig. 8) at rear of turret
on top of hull. Unscrew filler neck cap. Pour 32 quarts of engine oil
seasonal grade into filler pipe. Operate engine for 3 minutes at 400
to 450 revolutions per minute. Stop engine and check oil level. Gage
on instrument panel must read “"FULL."” Later production wehicles
have a dipstick in filler pipe which can be used to check the accuracy
of the instrument panel gage. Pull out stick, wipe clean and insert
in tube as far as possible. Pull out dipstick which must show that
oil level is up to “FULL" mark. Reinsert dipstick and screw filler
cap on tightly. Lower the filler cover and lock in closed position with
lock pin.

57. ENGINE LUBRICATING OIL TANKS.

a. Description. The two welded steel lubricating oil tanks are
mounted, one on each side, on the floor at forward end of engine
compartment. A long filler pipe on each tank extends to its filler
opening on top of hull. Tanks in late model vehicles are equipped
with a steel measuring tape (dipstick), fitted in a tube inside the
filler pipe and accessible when filler cap is removed. These measuring
tapes are used to check the accuracy or to supplement the electrically
operated oil tank gages. Embossed figures on the tape indicate oil
level in the tank. The tight fitting filler cap is non-vented. Creation
of unequal pressure is prevented by using a breather hose on each
lubricating oil tank. This hose connects the tank with the flywheel
housing on its respective engine.

b. Lubricating il Tank Gage Units. See paragraph 211.

¢. Removal of Lubricating Oil Tank. Remove engine compart-
ment cover plates as a unit (par. 167 e). Raise and lock engine com-
partment splash panel (par. 168 b). Remove engine compartment
floor plate under engine next to tank to be removed (par. 170 b).
From below the wvehicle, remove lubricating oil tank drain plug
cover and remove the drain plug to drain the tank. After tank has
drained, install the drain plug. Remove the four bolts, two at each
end, which attach tank to hull floor (fig. 141). Remove bolts which
attach lower end of tank straps to hull floor. Detach oil supply and
return hoses from tank by removing bolts which attach elbows to
tank. Disconnect lead wire from starter switch solenoid. From above
in engine compartment, remove auxiliary water tank (par. 105 b).
Disconnect lead wires from lubricating oil tank gage unit and emer-
gency stop solenoid and tag wires. Remove bolt which attaches clip
on conduit to sponson cover plate, and pull conduit with discon-
nected wires out of way behind sponson cover plate. Unscrew fitting
on vent hose at top of tank and wire hose up out of way. Loosen
lower hose clamp at tank inlet flange. Loosen filler pipe clamp bolt.
Take out two bolts which attach filler pipe clamp to sponson cover
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plate. Lift out clamp and remove filler pipe. Remove bolts from
upper end of lubricating oil tank straps and lift out straps, Turn fuel
tank selector valve off. When removing right tank, disconnect short
fuel supply tube from fuel tank selector valve to tee connection, and
the two tubes from the tee connection to the right and left primary
fue] filters. Remove the three tubes. When removing left tank, it is
necessary to disconnect and remove only the tube from the tee con-
nection to the left primary fuel filter. Remove air inlet housing from
blower (par. 89 b). Lift tank straight up, and then tilt toward engine
to clear fire extinguisher tube and fuel return tube, as tank is removed
from engine compartment.

STRAINER g i COOLER

Figure 35—Engine Lubricating Oil Strainer

d. Installation of Lubricating Oil Tank. Install oil tank by
reversing the removal procedure. See that spacer in back of tank
at top and spacer underneath the tank are correctly positioned. Use
new gaskets on both oil tank to oil pan hose elbows and position
gaskets with raised edges against oil pan. Fill tank with lubricating
oil (par. 56 b).

58. ENGINE LUBRICATING OIL STRAINERS.

a. Description. The oil strainer mounted on the oil cooler adapter
on each engine (fig. 35) strains carbon particles and dirt out of the
oil drawn from the supply tank before it is pumped through the
engine oiling system (fig. 34). Oil enters around the outside of the
element, is strained through a fine mesh screen and from the inside
of the strainer element the oil flows into the oil cooler (fig. 36).
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b. Removal of il Strainer. Remove engine compartment floor
plates and drain lubricating oil tank (par. 55). Remove bolts which
attach engine oil outlet hose elbow at side of oil pan to provide clear-
ance to lower the oil strainer. Remove oil strainer drain plug in oil
cooler adapter (fig. 36). Unscrew hexagon head retainer at tapered
end of strainer housing and pull housing out of oil cooler adapter
and remove strainer element.

RA PD 36473
Figure 36—Sectional View of Oil Strainer and Oil Cooler Adapter

¢. Cleaning Oil Strainer. Wash strainer element clean in Diesel
fuel. Use bristle brush if necessary but with caution to avoid damag-
ing wire mesh. Remove sludge from oil cooler adapter and inside of
housing. Wash housing and retainer clean in Diesel fuel. Install drain
plug in oil cooler adapter, and tighten.

d. Installation of Oil Strainer. Examine condition of large gasket
in the oil cooler adapter housing, and replace if necessary. Enter the
tubular end of strainer element in hole in the oil cooler adapter, and
push element in as far as possible. Install new gasket on retainer,
and insert in housing. Position the housing in oil cooler adapter, and
screw retainer in until gaskets are firmly compressed. Position new
outlet elbow gasket on engine oil pan with raised edges against oil
pan. Attach outlet elbow, and tighten bolts. Fill lubricating oil tank
(par. 56 b). Start engine, and inspect for oil leaks.
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59. ENGINE LUBRICATING OIL COOLERS.

a. Description. The oil cooler on each engine serves a dual pur-
pose. It cools the hot engine oil when air temperature is high, and
heats the cold oil during engine warm-up period and when the air
temperature is low (fig. 45). The oil is forced through a multiple
plate cooling unit which is surrounded by the cooling liquid circu-
lating through the engine.

b. Removal of Oil Cooler. Drain cooling system (par. 103 b).
Remove oil strainer (par. 58 b). Disconnect water inlet tube from
cooler by removing two bolts in the lower flange on the cooler housing.
Remove two bolts which hold the flange of the water bypass tube
to the cooler. Loosen water pump inlet seal clamp at top of cooler

-
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Figure 37 —Replacing Engine Lubricating OIl Fiiter Element

RA PD 36474
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and slide seal and clamp up on elbow. Disconnect water pump drain
tube at water pump and cooler housing and carefully remove so as
not to bend tube. Remove clip which holds water drain valve rod,
remove cotter pin and rod. Unscrew drain valve with nipple and
remove elbow. On the engine side of the oil cooler adapter, remove
two bolts, one at top and one at bottom, which are screwed into the
cooler housing. Remove six cooler housing bolts, holding the oil
cooler housing in position while the last two bolts are removed. If
cooler housing sticks to the adapter, tap lightly with a mallet. With-
draw cooler housing with care so the oil cooler unit will not drop out.
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c. Installation of il Cooler. Remove old gaskets, and clean all
surfaces. Replace water pump inlet seal, sliding the new seal up
on water pump elbow and flush with lower edge. Cement new gasket
to oil cooler housing, and install the oil cooler assembly in the hous-
ing. Cement new gasket to exposed flange of oil cooler assembly.
Position the oil cooler housing on the adapter, and assemble by
reversing the removal procedure.

60. ENGINE LUBRICATING OIL FILTERS.

a. Description. Two lubricating oil filters, one for each engine,
are mounted at the center of the filter panel (fig. 69). Filter elements
must be replaced whenever engine oil is changed to help keep the
oil clean.

b. Replacing Engine Lubricating il Filter Element. Unscrew
retainer nut, remove gasket and cover. Lift out spring and element.
Place suitable container under filter to catch oil and remove drain
plug. Wipe inside of filter shell clean with cloth soaked in Diesel fuel.
Install and tighten drain plug. Install new element, and position the
spring (fig. 37). Remove old cover gasket, and install new gasket.
Position cover and new retainer nut gasket. Screw retainer nut on,
and tighten it. Start engine, and inspect for leaks.

¢. Removal of Engine Lubricating il Filter. Open engine
compartment doors, raise and lock splash panel. Place suitable con-
tainer under filter to catch oil, and remove drain plug. Disconnect
inlet hose from elbow on side, near top (fig. 37). Remove elbow from
oil filter shell. Install and tighten drain plug. Remove four bolts and
washers attaching flter to filter panel. Lay filter on engine. Disconnect
outlet hose from elbow at bottom of shell, and remove elbow from
filter.

d. Installation of Engine Lubricating Oil Filter. Screw outlet
elbow tightly into filter shell at bottom in correct position. Attach
outlet hose and tighten. Hold filter in position on filter panel, and
install the four attaching bolts with washers and tighten bolts. Install
and tighten inlet elbow in correct position in filter shell on side near
top. Attach inlet hose and tighten, Start engine and examine for
leaks. Stop engines. Lower splash guard, and hook in place. Close
and bolt engine compartment doors.

61. ENGINE LUBRICATING OIL PRESSURE GAGES AND
WARNING LIGHTS.

a. See paragraph 201 for information on engine lubricating oil
pressure gages. Information on low oil pressure warning lights is
given in paragraph 193 and for low oil pressure switches in paragraph
206.
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RA FD 36357

Figure 38—Bottom View of Engine Oil Pan (Dry Sump Engine)
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62. ENGINE OIL PANS.

a. Description. A pressed steel oil pan with deep sumps, front
and rear, is bolted to the crankcase of each engine (fig. 38). Supply
and return connections from the oil supply tanks in the engine com-
partment are attached at sides of the oil pans.

63. ENGINE LUBRICATING OIL PUMP ASSEMBLIES.

a. Description. The oil pump assembly, located in the bottom
of the engine crankcase, consists of three gear-type oil pumps, all
driven by the same pump drive shaft. The pressure pump section
of the assembly draws oil from the supply tank and forces it through
the entire engine oiling system. The other two pumps are scavenging
pumps which pump oil out of the two sumps in the oil pan and return
it to the supply tank. The center pump draws oil out of the sump
beneath the oil pump assembly. The end pump scavenges the sump
at the flywheel end of the oil pan.

64. ENGINE LUBRICATING OIL PRESSURE REGULATOR
VALVE.

a. Description. The oil pressure regulator valve is bolted to the
bottom face of the engine block, inside the oil pan at flywheel end.
If pressure in the main oil gallery exceeds 45 pounds per square
inch, the regulator valve opens permitting oil to flow directly into the
oil pan.

65. CRANKCASE VENTILATION.

a. Description. The engine ventilating system removes water
and other vapors from the crankcase, timing gear case, and valve
compartment. The condensation of water vapor helps form sludge.
In cold weather the sludge freezes and this could block the circu-
lation of the oil. Other vapors condense and form corrosive acids
which are harmful to engine parts. A low pressure is maintained in
the crankcase by slight leakage of air from the air box past the
lower piston rings. From the crankcase the air and wvapors pass
through the gear train housing into and through the valve com-
partment and are removed at the governor control housing which
is vented by a tube extending nearly to engine compartment floor.

66. ENGINE LUBRICATING OIL LINES.

a. Description. Flexible hoses instead of steel tubes are used
where flexing is required in performing maintenance operations or
where rigid tubes would be subject to considerable vibration. Brazed
steel tubing is used for the more rigid installations (fig. 39).

b. Removal and Installation of Oil Lines. When loosening or
tightening the compression fitting on the ends of the tubes or hoses,
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hold the nipple, elbow or bushing from turning. Use tight fitting
end wrenches to prevent rounding the corners on the connections.
Protect the open fittings and ends of the disconnected lines with
tape to prevent dirt from entering lubricating system or lines or get-
ting into the threads on the fittings. Avoid bending the steel lines
to provide access to other units by removing the line where practical.
Before installation make sure the threads and packing glands are
clean and free of dirt particles. Spring the tubes or bend the hoses
to start the threads squarely to avoid cross threading, Use sufficient
pressure when tightening connections to prevent leaks, but avoid
overstressing the threads or connections.

¢. Replacement of Oil Lines. Replace all damaged hoses as
complete prefabricated assemblies. Tape may be used to effect tem-
porary emergency repairs but is short-lived and may soon leak, and
cause loss of oil. When possible, replace steel tubing with preformed
tube assemblies. When necessary to make replacement from bulk
lengths, first measure the developed length of the tube to be replaced.
Cut the new tube of sufficient length to allow for bends. Use extreme
care in bending new tubing to avoid kinking. In many cases bends
can be made with a larger radius than used in forming the original
tube. After the tube is fitted, dress both ends off squarely with a
file. Remove burs on inside and outside of tube. Place the correct
compression fittings or packing glands on each end of the tube.
The ends of the tube are now ready to be double lap flared if this
type of connection was originally used. The fuel line flaring tool
(41-T-3140) is used to duplicate the original double lap flare. Follow
specific instructions in the lid of the tool box.

67. FUEL INJECTION SYSTEM.

a. Description. Diesel fuel is supplied to the cylinders by a
direct injection system with an injector mounted between the two
exhaust valves in each cylinder (fig. 40). The injectors are operated
by rocker arms similar to the exhaust valve rocker arms and actuated
by push rods operated by the same camshaft. For the method of
supplying fuel to the injectors refer to paragraph 87 b. The amount
of fuel supplied to the cylinders is controlled by linking all six
injector racks to levers on a single control tube (fig. 43). The control
tube on each engine is connected, through a governor, to the throttle
linkage and the speed of the engines is controlled by the single
throttle or by the accelerator.

68. FUEL INJECTORS.

a. Description (fig. 41). The fuel injectors force accurately
measured quantities of Diesel fuel into the cylinders under tremen-
dous pressure at precisely the right time for the cylinders to fire.
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The fuel is injected through small holes in the injector tip in finely
atomized spray for instant combustion. The injector plunger has a
helical groove near the lower end and a gear near the upper end
which meshes with the teeth in the injector rack. Moving the rack

FOLLOWER

GUIDE
SHIPPING CAP

FOLLOWER
PLUNGER SPRING

INJECTOR BODY FRIER A

— GASKET

RACK
RACK

SPRAY TIP
RA PD 36477

Figure 41—Fuel Injector

in or out changes the position of the helical groove in relation to
the fuel ports in the injector plunger bushing and thus accurately
controls the amount of fuel injected at each stroke. The maximum
amount of fuel is injected when the control lever end of the rack is
pushed into the injector body as far as possible. When the rack is
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pulled all the way out no fuel is injected. The old type injector, with
spherical check valve, identified by the letter M stamped in the body
1s being reworked, when overhauled, or replaced by the later type
injector, with flat type check valve, identified by a small green
enameled label with “Figure 80" pressed into the body of the injector.
If the injector has a spray tip marked “7-006-155-0" it has the flat
type check valve,

b. Testing Fuel Injectors. With engines stopped, place throttle
in “IDLING"” position and turn the fuel tank selector valve to LH or
RH. Lock out both clutches, Remove rocker arm cover (par. 82 b).
Start the test on the cylinders which have both exhaust valves closed.
With a heavy screwdriver press down on the injector follower until
the injector “pops.” If the injector has a sharp, firm “pop,” and pro-
duces a slight chirping noise it is probably in good condition. The
later type injectors with the small green label will “pop” with much
less effort and without the chirping sound. Crank the engine as re-
quired to close the exhaust valves in the other cylinders and complete
the test. Replace any injectors that are unusually weak or fail to
“pop."” A small accumulation of carbon on the tip is normal, and
does not denote a faulty injector. As a further check, which should be
made on all cylinders, start and run the engine at idling speed. Hold
down on the injector follower with a screwdriver to shut off the in-
jector. If there is .no change in the operation of the engine it is a
further indication that the injector is not firing. Also completely
loosen both adjusting nuts so the injector rack can be moved freely
in and out. Hold the rack all the way in. This cylinder should then
fire with a sharp loud fuel knock. If the injector in the cylinder being
tested was found to be normal by the “popping” test and fails to fire
with the injector rack all the way in, it indicates that the trouble is
probably due to loss of compression caused by faulty valves, piston,
rings or improper valve adjustment. Replace any defective injectors
(par. 68 f). Correct the injector rack setting (par. 71 b) and if this
is not the cause of the trouble refer to Trouble Shooting, Power Unit
(par. 44 b). After injectors have been tested install the rocker arm
cover (par. 82 e),

¢. Timing Fuel Injector. Remove rocker arm cover (par. 82 b).
Make sure throttle is in “NO FUEL” position. Crank engine with
starter until exhaust valves in cylinder whose injector is being timed
are fully open. Place injector timing gage (41-G-198-50) in timing
gage hole in the top of the injector body, with shoulder on gage stem
seated on injector body, and with one of the two milled flats on gage
facing the injector follower guide (fig. 42). Use wrench to hold push
rod from turning and loosen lock nut with push rod lock nut wrench
(41-W-1986-200). Screw the push rod to adjust it so that when
shoulder on gage stem is seated on injector body the bottom face of
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INJECTOR TIMING GAGE
41-G-198-50

INJECTOR
FOLLOWER GUIDE

INJECTOR
ROCKER ARM

RA PD 61457

Figure 42—Timing Fuel Injector—Inset Shows Injector Timing
Gage (41-G-198-50) in the Checking Position
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head on timing gage, when rotated, will just pass over the surface
of the injector follower guide with no perceptible clearance (fig. 42).
Tighten lock nut on push rod, and again check the setting with the
timing gage. Repeat the above operations to time each injector. Install
rocker arm cover (par. 82 ¢).

INJECTOR %
CONTROL TUBE |

INJECTOR
REMOVER
41-R-2381.400

=

INJECTOR
CLAMP S5TUD

. —l;--lflli-h-#-—-—— II||
Y=

INJECTOR il
CONTROL RACK :

3

7
.

INJECTOR
ROCKER SHAFT B0

BRF'-CKET BOLT -{[—-Ir—
. |
FUEL PIPE — T

Figure 43—Removing Fuel Injector
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d. Removal of Fuel Injector. Turn tank selector valve to “OFF”.
Remove rocker arm cover (par. 82 b). Disconnect both fuel lines
from injector. Loosen fittings on fuel connectors and move fuel lines
outward to clear the rocker arm shaft. CAUTION: Cover the fuel
feed openings on the injector with shipping caps if available, or with
tape, to prevent dirt entering injector. Loosen both rocker arm shaft
bracket bolts evenly until they are free of cylinder head. Tip rocker
arms and shaft over toward outside of engine. Remove nut, washer
and injector clamp from hold-down stud. With injector remover
(41-R-2381-600) pry injector up evenly while guiding rack over end
of rack control lever (fig. 44). Remove injector and cover hole in
cylinder head.

152



™ 9-752
68

POWER UNIT

e. Inspection of Fuel Injector. Should a visual inspection reveal
a burned injector tip, clogged holes, excessive wear or any other
defect, replace the injector. If one or more injector tips have been
burned due to a runaway engine, all the other tips will have enlarged
holes or be weakened and the injectors should be replaced. All the
injectors in any single engine should be of the same type unless in
an emergency it i1s necessary to temporarily mix the two types which
will cause a noticeable difference in power and performance at higher
speeds and make it difficult to tune the engine. The injector rack
must move freely in and out without excessive play. Blow-by or leaks
around the injector body must be referred to higher authority as it
may be necessary to replace the cylinder head assembly.

INJECTOR
CONTROL
CONTROL LEVER GOVERNOR TRE-LEYER
| CONTROL
LINK
OUTER
ADJUSTING
GOVERNOR CONTROL oLREW
HOUSING COVER

INNER
ADIJUSTING
SCREW

BUFFER SCREW (‘

INJECTOR

RACK
LOW SPEED CONTROL
ADJUSTING LEVER

SCREW RA PD 36480 M

Figure 44—Positioning Injector Rack

f. Installation of Fuel Injector. Make certain the body nut of
the injector to be installed and the copper injector hole tube are

perfectly clean. Remove covering from injector hole. Insert injector
in tube and position body so dowel pin in bottom of injector body
enters hole in top of cylinder head and lightly tap injector into place
while guiding injector rack over end of control lever. Install injector
clamp, special washer and nut on hold-down stud and tighten nut,
using not more than 25 foot-pounds pull on torque wrench. CAU-
TION: Tightening the injector hold-down clamp more than the
recommended amount can cause faulty injector operation. Position
rocker arm assembly, and tighten bracket bolts evenly so as not to
spring the push rods. Remove caps or covering from injector fuel
153

LINIVERS 'T.II'IlLIIJ I’
AT URBANA APAIGN



TM 9-752
68-69

3-INCH GUN MOTOR CARRIAGE M10

line fittings. Connect both fuel pipes to injector and tighten fittings
at injector and fuel connectors. CAUTION: All fuel connections
must be tight to prevent damage to engine resulting from Diesel fuel
leaking into the crankcase and diluting the lubricating oil. Position
injector rack control lever (par. 68 g). Time the injector that was
installed (par. 68 ¢). Start engine and warm up to 100°F and while
engine is running inspect all fuel connections for leaks. Adjust exhaust
valves on cylinder in which injector was installed (par. 83). Install
rocker arm cover (par. 82 ¢).

g. Positioning Injector Rack. The following procedure covers
the positioning of a single injector rack control lever when only one
injector has been removed and installed in the engine. When more
than one injector has been removed and installed, follow the pro-
cedure given in paragraph 71 b. Remove rocker arm cover (par. 82 b).
Disconnect throttle lever link .from governor control lever. Push
against and hold the governor control lever to position the injector
racks all the way in which is the “FULL FUEL" position. Slightly
loosen both adjusting screws on top of injector rack control lever
which operates the injector that was replaced. Screw down the inner
adjusting screw, the one nearest rocker arms, until the injector rack
moves in and strikes bottom and the other racks just start to move
out (fig. 44). Next, tighten the outer adjusting screw on injector con-
trol tube lever, then lock the inner screw. After positioning the rack
control lever, check to see that no other rack has moved out. This
can be done by prying inward on each of the other injector racks
with the tip of a screwdriver using the control tube as a fulcrum. If
any of the injector racks can be moved in, the end of the lever being
positioned was set too far toward the injector and must be readjusted
by backing off on the inner adjusting screw and tightening the outer
adjusting screw. Shoulders on all injector racks must extend approxi-
mately 7/4-inch away from injector bodies when governor control lever
is held in the “NO FUEL" position and injector control tube lever is
pushed down beyond its “NO FUEL” position (fig. 44). Connect
throttle lever link to governor control lever.

69. INJECTOR CONTROL TUBES.

a. Description. The injector control tube is mounted on ball
bearings in two control tube brackets, one at each end (fig. 45). The
six rack control levers on each control tube which are linked to the
injector racks are individually adjustable so that the rack setting for
each injector can be adjusted independently of the others. A coil
spring placed over the lever end of the control tube maintains a
twisting force on the tube to hold the injector racks in “NO FUEL”
position, unless the throttle is positioned otherwise. The injector
control tube is operated by the control tube lever, at fan end of tube,
which is linked to the governor control lever.
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b. Removal of Injector Control Tube. Remove rocker arm cover
(par. 82 b). Pull out cotter pin, and remove clevis pin and disconnect
injector control tube link at injector control tube lever. Remove two
bolts which attach each control tube bracket to cylinder head and
lift out control tube and bracket assembly (fig. 45).

¢. Disassembly of Injector Control Tube. If the control tube
15 to be replaced, the injector rack control levers must be taken off
the tube removed and installed on the new tube. Slide bracket off

WATER
MANIFOLD

> e N RA PD 36481
CONTROL TUBE BRACKET CONTROL BRACKET BOLT
Figure 45—Removing Injector Control Tube

end of tube opposite control lever end. Unscrew the adjusting screws
on top of each injector rack lever sufficiently to permit levers to slide
but do not remove screws. Slide the levers, return spring and tube
bracket off the tube. Remove bearing from each control tube bracket
by tapping on bearing outer race.

d. Inspection of Injector Control Tube Parts. Clean and care-
fully inspect bearings and test for excessive play. Replace rough or
worn bearings.

e. Assembly of Injector Control Tube. Install bearing in each
control tube bracket by tapping on outer race. Slide bracket with
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bearing over tube and against control tube lever with foot on bracket
facing control tube lever. Position spring over tube and against
bracket with long end of spring away from bracket. Slide levers on
tube, one at a time, so that ends of levers will extend toward the
injectors when assembly is installed on the cylinder head. Center the
levers over the adjusting screw notches in shaft and move back and
forth while turning down adjusting screws to make sure that screws
enter the notches in tube. Do not tighten adjusting screws. Install
other control tube bracket with foot extending toward flywheel end
of engine. ‘

f. Installation of Injector Control Tube. Work each injector
rack in and out to make sure it works freely. Lower control tube and
bracket assembly into position. Beginning at one end of control tube
move each injector rack as required to engage each rack control lever
in notch in rack. Install bolts with lock washers in control tube bracket
bolts. Operate control tube by hand while tightening bracket bolts to
make sure that there is no binding of control tube in the bearings
after bracket bolts are tight. Pull on end of control tube return spring,
and hook it over the adjacent rack control lever. Connect injector
control tube link to injector control tube lever with clevis pin. Insert
and spread cotter pin. After the control tube has been installed, it
may be necessary to loosen the control lever adjusting screws slightly
to permit shifting the levers on the tube. Each lever must be per-
fectly alined with its injector rack so as not to bind the rack. Adjust
the fuel injector rack control levers (par. 71 ¢). Install rocker arm
cover (par. 82 ¢).

70. GOVERNORS.

a. Description. Each engine is equipped with a spring and weight
type mechanical governor (fig. 32). The governor controls the idling
speed of the engine up to approximately 400 revolutions per minute
and limits the maximum speed. The governor shaft is splined to, and
driven by the blower upper rotor shaft.

b. Removal of Governor. The governor usually is removed as
two subassemblies—the governor control housing and the governor
weight housing. If their removal or adjustment is necessary, notify
higher authority. .

71. INJECTOR RACK ADJUSTMENTS.

a. Importance of Accurate Adjustments. The governor and
injector racks must be accurately adjusted to obtain correct engine
performance and maximum power output. Each fuel injector rack
control lever must be accurately adjusted to position all injector racks
uniformly so that equal power will be developed in each cylinder, and
the positioning of the racks will be correct in relationship to the gov-
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ernor. All adjustments must be made in the order given in the follow-
ing procedure,

b. Adjustment of Fuel Injector Rack Control Levers.

(1) Apjust RAcKk ConNTROL LEVER FOR INJECTOR IN No. 1
CyLINDER. Back off several turns on both adjusting screws on top of
each injector rack control lever. CAUTION: Examine the end of each
rack control lever to see that face of boss does not touch the side of
rack and bind the rack. Tap the lever slightly to move it on control
tube to provide sufficient operating clearance, Adjust rack control
lever for injector in No. 1 cylinder, the one closest to the governor,
as follows: Push against and hold the governor control lever to posi-
tion the injector racks all the way in which is the “FULL FUEL"
position. Screw down the inner adjusting screw, the one nearest the
injector, on rack control lever and watch the idle adjusting screw
which will move outward slightly when a definite increase is felt in
the effort required to turn the control lever adjusting screw. Back off
1, turn on the inner adjusting screw. Turn down the outer adjusting
screw to lock, then lock the inner screw.

(2) CHEcCK ADJUSTMENT OF RACK CONTROL LEVER FOR INJECTOR
IN No. 1 CyLINDER. To check the rack control lever adjustment see
that the governor control lever moves smoothly from idle to “FULL
FUEL" position which is where the cam lever pin is at extreme end
of slot farthest from control cam pivot. If suddenly increased effort
is required to move the governor control lever as it nears the end of
its travel, the rack control lever operating the injector in No. 1 cyl-
inder is positioned too far toward the injector. Correct the rack con-
trol lever position, if necessary, by backing off slightly on inner
adjusting screw and tightening the outer adjusting screw to lock.
Recheck by again moving governor control lever from idle to “FULL
FUEL" position. Next hold the governor control lever in “FULL
FUEL" position with one hand and push down firmly on the injector
control tube lever with the other hand. The rack on injector in No. 1
cylinder must move slightly outward (15, to 14, inch) before an in-
crease in force is required and before the idle adjusting screw on the
governor housing begins to move outward. If the rack moves out more
than 14, inch, back off slightly on the rack control lever outer adjust-
ing screw and tiglgten the inner screw to lock.

(3) ApjusT RACK CONTROL LEVERS FOR INJECTORS IN OTHER
CyLINDERS. Pull injector control tube lever up to hold rack for
injector in No. 1 cylinder all the way in “FULL FUEL” position and
adjust rack control lever for injector in No. 2 cylinder by slowly
turning the inner adjusting screw only until the injector rack moves
in and is felt to “strike bottom” but does not cause perceptible out-
ward movement of rack in injector in No. 1 cylinder. This method is
used to insure uniform setting of all racks. Then tighten outer screw,
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LOCK NUT

LOW.SPEED
ADJUSTING SCREW

GOVERNOR
aPRING RETAIMNER

Figure 46—Adjusting Engine Idling Speed
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and lock inner screw, Using the same procedure, adjust each of the
remaining four rack control levers in turn always watching that rack
in injector for No. 1 cylinder does not move outward when each rack
control lever 15 being adjusted.

(4) CHeck “NO FUEL" PositioN oF INJECTOR RACKS. Hold the
governor control lever in “NO FUEL" position. Watch the position of
the injector racks and push down on the injector control tube lever.
The racks must move outward 3|, of an inch and in this position the
distance from the shoulder on the rack to the injector body must be
approximately 74 inch. Attach throttle control link to governor con-
trol lever, and hook rétracting spring in position.

(5) Apbpjust ENGINE IDLING SPEED. Loosen lock nut and back out
the buffer screw on outer side of governor housing (fig. 46) until it
projects 54-inch from governor housing. Start engine and run at 800
to 1,000 revolutions per minute to warm to operating temperature. Set
throttle in “IDLING"” position. See that pin on governor cam lever
is in idling notch in slot in control cam on governor housing. If engine
runs unevenly or “rolls” when thoroughly warm, gradually turn
buffer screw in until engine runs smoothly, or nearly so. Then turn
the idle adjusting screw as required to obtain an average idling speed
of 400 to 450 revolutions per minute and tighten lock nut. Reset
buffer screw, if necessary, to bring the idle roll to a minimum. Do
not turn buffer screw to increase idling speed more than 20 revolu-
tions per minute or it may not be possible to stop the engine with
the throttle. Tighten buffer screw lock nut (fig. 44).

(6) InsTALL ROCKER ARM CoVER. Follow procedure in paragraph
82 ¢ and install rocker arm cover.

72. THROTTLE AND ACCELERATOR LINKAGE
ADJUSTMENT.

a. Deseription of Throttle and Accelerator Linkage Adjust-
ment. The Diesel engines are stopped by moving the throttle into
“NO FUEL"” position. Therefore maximum travel is provided to
move the governor control lever into “NO FUEL"” position. A com-
plete adjustment of the throttle and accelerator linkage must be made
whenever it has been disassembled to make other repairs or when
linkage parts are replaced, or when noticeable slack has developed
in the linkage (fig. 47). In such cases only a major linkage adjust-
ment will insure that all the rods and cables are adjusted to proper
length to correctly position all levers when the throttle lever is in
“NO FUEL"” position. It is important that the adjustments be made
in the order given.

b. Before Adjustment Procedure. Raise driver's and assistant
driver's seats to uppermost position, or if additional working space
is desired, remove driver's seat (par. 173 b). Remove covers from
front and rear ends of propeller shaft housing (par. 123). Remove
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Figure 47—Throttle and Accelerator Linkage
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A—THROTTLE LOCK

B—THROTTLE

C—THROTTLE CONTROL CYLINDER ASSEMBLY
D—THROTTLE CONTROL JUNCTION LEVER BRACKET
E—THROTTLE CONTROL JUNCTION LEVER
F—THROTTLE CONTROL LINKING ROD
G—BOLT

H—CLUTCH IDLER BRACKET CAP

I—CLUTCH IDLER SHAFT BRACKET

J—THROTTLE CONTROL ROD IDLER LEVER AND BRACKET ASSEMBLY

K—RETRACTING SPRING CUP
L—THROTTLE ADJUSTABLE LINK ROD
M—GOVERNOR LEVER RETRACTING SPRING

N—GOVERNOR LEVER RETRACTING SPRING BRACKET

O—BOLTS

P—THROTTLE LINK ROD—FIXED
Q—ENGINE CROSS SHAFT GOVERNOR LEVER
R—ENGINE CROSS SHAFT BRACKET
S—ENGINE CROSS SHAFT ASSEMBLY
T—ENGINE CROSS SHAFT CENTER LEVER
U—THROTTLE CONTROL ROD ASSEMBLY —REAR
V—THROTTLE CONTROL ROD ASSEMBLY —FRONT
W —THROTTLE IDLER SHAFT ASSEMBLY
X—BOLT
Y—CLUTCH IDLER SHAFT
Z—BOLTS
AA —ACCELERATOR PEDAL RETRACTING SPRINGS
AB—THROTTLE CONTROL CABLE
AC—ACCELERATOR PEDAL

AD—ACCELERATOR PEDAL PAD
RA PD 362428

Legend for Figure 47—Throttle and Accelerator Linkage
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driver’s seat floor plate (par. 174 b). Unbolt throttle junction lever
bracket from hull floor. Remove cotter and clevis pins from throttle
cable yoke, accelerator rod clevis and throttle idler shaft connecting
rod clevis at junction lever. Temporarily bolt throttle junction lever
bracket back into position on hull floor, tightening one bolt on each
side. This will permit throttle cables and junction lever to be cor-
rectly positioned.

e. Adjust Throtile Lever Cable at Throttle Bracket.

(1) The following procedure applies to vehicles equipped with
single throttle controls and to vehicles with dual throttle controls
that have been converted to single throttle operation. On dual control
linkage the same adjustments must be made on all dual parts in"the
linkage system.

(2) Pull throttle lever up into “NO FUEL" position and lock.
Remove throttle lever housing from bracket on front slope (fig. 17).
Adjust throttle lever cable clevis so that threaded end of cable ex-
tends 3 full threads inside the clevis. Tighten lock nut. Adjust posi-
tion of throttle lever cable conduit in cable mounting bracket to
provide at least 14-inch clearance on single throttle control, and
1g4-inch clearance on converted dual control, between end of cable
conduit sleeve and cable clevis lock nut.

(3) Release throttle lock and operate throttle to make sure that
low oil pressure indicator light switch operating arm roller is alined
with end of throttle lever., See that electrical connections at switch
are tight. Adjust position of arm, if necessary, so that the red low
oil pressure indicator lights will light when throttle is moved into
“IDLING"” position. Battery master switch must be on. Return
throttle to “NO FUEL" position and lock. Install throttle lever hous-
ing on front slope bracket.

d. Connect Throttle Lever Cable to Junetion Lever. At junction
lever end of cable adjust position of throttle lever cable clevis so
threaded end of cable projects 3 full threads inside the clevis. Tighten
lock nut. Connect clevis to throttle junction lever in lower slot (fig.
55). On converted dual type, adjust position of throttle lever cable
conduit in mounting bracket on hull floor. Cable clevis pin in junction
lever must contact rear end of slot in lever when slot is set I4-inch
in from rear edge of junction lever bracket. On single throttle type
adjust lock nuts which hold cable conduit in mounting bracket so
cable clevis pin contacts rear end of slot in junction lever when slot
projects Ig inch beyond rear edge of junction bracket.

e. Position Governor Control Lever. Open engine compartment
doors, raise and lock engine splash panel. Disconnect governor con-
trol lever adjustable link from left engine governor control lever. Set
right engine governor control lever in idling notch in governor control
cam. Check position of governor control lever. The centerline of lever
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must be parallel with front edge of the governor housing. If neces-
sary to correctly position governor control lever on shaft, remove
governor control lever link, disconnect retracting spring, and loosen
lever clamp bolt (fig. 47). Then position lever correctly, tighten bolt,
and attach spring. Move governor control lever into “NO FUEL”
position and attach governor control lever link. On left engine move
governor control lever into “NO FUEL" position. Check position of
lever and adjust if necessary by following previous procedure for lever
on right engine. Adjust link so hole in end of link lines up with hole
in governor control lever and tighten lock nuts only handtight and
install clevis pin and new cotter pin and spread. Lock nuts will be
tightened after engine speeds have been synchronized (par. 73).

f. Adjust Throttle Idler Shaft Arm Positions.

(1) In the driver’s compartment, disconnect the throttle idler
lever rod from arm on throttle idler shaft (fig. 47). Test throttle idler
shaft to make sure it does not bind on clutch idler shaft. Free up
shaft if necessary and lubricate. Adjust length of single throttle idler

shaft connecting rod to 7% 4 inches—center to center of clevis pin
holes.

(2) On converted dual type control, test both inner and outer
throttle idler shafts. Free up shafts if necessary, and lubricate thor-
oughly. Adjust length of throttle idler shaft connecting rods to meas-
ure exactly 634 inches from center to center of clevis pin holes.

(3) Connect throttle idler shaft connecting rod to lower hole in
throttle junction lever (fig. 47). Be sure rear end of rod is connected
to the top hole in the throttle idler shaft arm.

(4) Gently push the throttle idler connecting rod toward front of
vehicle to take up any slack in the throttle linkage. Then move
throttle idler lever rod (long rod) back to take up any slack in the
governor control linkage. Adjust throttle idler lever rod clevis so
pin will slip freely into bottom hole in outer throttle idler shaft arm
(fig. 55). Tighten all lock nuts, insert all new cotter pins and spread.

g- Adjust Accelerator Pedal and Linkage. Adjust accelerator
pedal stop screw so there is 14 inch clearance between bottom of
accelerator pedal stop screw pad and driver’s sub-floor plate. Tighten
stop screw lock nut. Adjust accelerator connecting rod so clevis pin
has at least 1j4-inch and not more than Y4-inch clearance at front
end of upper slot in throttle junction lever (fig. 47). Tighten clevis
lock nut. On converted dual type throttle controls this adjustment
must be made on both accelerator connecting rods. Remove junction
lever bracket, and install new cotter pins in all clevis pins. Install
throttle junction lever bracket on hull floor and tighten securely.
Engine speeds must now be synchronized according to procedure in

paragraph 73.
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h. After Adjustment Procedure. All points of friction in the
throttle and accelerator linkage should be lubricated with engine oil.
To complete assembly and installation, reverse the procedure given
in subparagraph b above.

73. SYNCHRONIZING ENGINE SPEEDS.

a. Importance of Synchronized Engine Speeds. Both engines
must operate at the same speed and respond equally to throttle move-
ment when the clutches are disengaged in order to develop full power
under load as a unit with the clutches engaged. If the speeds of the
engines when clutches are disengaged differ more than 100 revolutions

EXHAUST EXHAUST MANIFOLDS
ELBOW e
GASKET

_

g EXHAUST PORTS

] / '
‘lr _-f
(9

= EXHAUST ELBOWS
EXHAUST PIPES

., MUFFLER SUPPORT BRACKET

MUFFLER MUFFLER
RA PD 36490

Figure 48—Exhaust System

per minute from 1,500 to 1,800 revolutions per minute, engine speeds
must be synchronized according to the following procedure.

b. Test Accuracy of Tachometers. With the engines operating
and warmed up to 100°F and the clutches engaged, the tachometer
readings must not differ more than 100 revolutions per minute from
1,500 to 1,800 revolutions per minute (fig. 10). If a greater difference
exists one of the tachometers is out of calibration and should be re-
placed or the variation noted and readings taken during tests or
adjustments compensated accordingly,

¢. Adjustment of Governor Control Lever Link. Open engine
compartment door (par. 167 a), and raise and lock engine compart-
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ment splash panel (par. 168 b). With engines warmed up to 100°F
and clutches locked out, set and lock the hand throttles to operate
engines at 1,500 revolutions per minute. Loosen lock nuts at both
ends of adjustable governor control link on the left engine (fig. 47).
Slowly turn the turnbuckle to increase or decrease speed of left engine
as required to balance it within 100 revolutions per minute of the
speed of the right engine. Tighten the lock nuts and recheck tachom-
eter readings. Lower splash panel, and hook into place (par. 168 ¢).
Close and bolt engine compartment doors (par. 167 b).

74. EXHAUST SYSTEM.

a. Description. Each engine has its individual exhaust system
consisting of an exhaust manifold bolted to the cylinder head, an
exhaust pipe connecting the manifold elbow to the muffler support
bracket and a muffler for each engine.

75. REPLACEMENT OF EXHAUST MANIFOLD GASKETS.

a. General. The exhaust manifold gaskets can be replaced with-
out completely removing the exhaust manifold as explained in the
following procedure.

b. Removal of Exhaust Manifold Gaskets. Open engine com-
partment doors (par. 167 a). Raise and lock engine compartment
splash panel (par. 168 b). Remove engine compartment floor plates
(par. 170 b). Drain cooling systems of both engines (par. 103 b).
Disconnect water bypass tube on each engine by unscrewing the
union nuts on water bypass tube upper elbow. Remove attaching
bolts from both upper elbows, and remove elbows and gaskets. Re-
move bolts on each engine attaching lower elbow to o1l cooler
housing, and remove gaskets, Loosen clips attaching each bypass
tube to fan end of cylinder block. Push upper ends of both tubes
down between the engines until they rest on the air heater covers.
Unscrew four bolts which attach exhaust elbow to manifold on
which the gaskets are to be replaced. From below, loosen nut on
first stud at fan end of manifold with ratchet handle, 10-inch exten-
sion and 3g-inch socket and back off nut flush with end of stud.
From above, use ratchet handle with 54-inch socket to loosen six
remaining manifold stud nuts and back off nuts until flush with
ends of studs. Separate manifold from cylinder head., Use screw-
driver to remove the exhaust manifold gaskets.

¢. Installation of Exhaust Manifold Gaskets. Thoroughly clean
all faces on exhaust manifold and cylinder head exhaust parts. Slot
the stud holes in the new exhaust manifold gaskets at the bottom
of the stud holes so gaskets can be dropped down over the studs
(fig. 49). Carefully position all three gaskets on the studs. Push
manifold into place against cylinder head, and tighten stud nuts
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evenly to compress gaskets uniformly. Reverse procedure in para-
graph 75 b to reassemble remaining parts. Install new exhaust
manifold elbow gasket, and tighten elbow bolts evenly. Fill engine
cooling systems (par. 103 d). Install engine compartment floor plates
(par. 170 e).

| EXHAUST MANIFOLD
GASKET FRONT
END SECTION

Figure 49-5liding Exhaust Manifold Gasket Down on Studs

RIGHT ENGINE
EXHAUST MANIFOLD

76. EXHAUST MANIFOLDS.

a. Description. The exhaust manifolds are made with slotted
bolt holes to facilitate their removal.

b. Removal of Exhaust Manifold. Perform operations outlined
in paragraph 75 b. Lift exhaust manifold off (fig. 50). Remove
washers and nuts from all studs except No. 3 and No. 5 (counting
from either end). Remove gaskets.

166

UMNIVERSTY UF FLLING

AT URBANA-CHAMPAIGN



T™ 9-752
76

POWER UNIT

MANIFOLD
GASKET =3

f-'- g
| EXHAUST

MANIFOLD
GASKET

EXHAUST MANIFOLD| [
STUD WITH FRONT o |
GASKET SECTION e gl i
REMOVED I 11

PASS TUBE

L-"""-._ |
| w

TN N " | »
(P~ WATER TEMPERATURER—- 1
’1- GAGE TUBE

— s ' 1 | R L
L. i ﬂ f RA PD 61357

Figure 50—Exhaust Manifold Removed

¢. Installation of Exhaust Manifold. Thoroughly clean gasket
surfaces on cylinder head parts and the exhaust manifold. Install
new manifold gaskets on studs, Do not slot bolt holes in the gaskets.
.Install manifold washers and nuts which were removed, and screw
nuts on until flush with ends of studs. Position all washers against
nuts. Carefully position manifold over studs making sure gaskets
are not damaged. Tighten nuts evenly to compress gaskets uniformly.
Carefully slide new gasket into position between elbow and end of
exhaust manifold. Install four bolts with lock washers, and tighten
bolts evenly. Complete the installation by reversing procedure in
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paragraph 75 b to reassemble remaining parts. Make sure all nuts,
bolts, and unions are tight. Fill engine cooling systems (par. 103 d).
Install engine compartment floor plates.

77. EXHAUST PIPES.

a. Description. The two vertical exhaust pipes carry the exhaust
gases from the manifolds,-through openings in the muffler support
bracket, to the mufflers (fig. 48). The upper ends of the pipes fit
into the exhaust elbows. The lower ends fit into openings in the
muffler support bracket. Because of the close fit of the pipes, no
packing is required in either the exhaust elbows or muffler support
bracket.

b. Removal of Exhaust Pipe. Remove radiator (par. 104 b).
Remove fan shroud (par. 104 b). Remove the one long and three
short bolts which attach elbow to end of exhaust manifold. Remove
elbow gasket. Work elbow up and off end of exhaust pipe. Next
remove exhaust pipe by working it toward engine and out of muffler
support bracket.

¢. Installation of Exhaust Pipe. Clean gasket surfaces on elbow
and end of exhaust manifold. Install lower end of exhaust pipe in
muffler support bracket. Work elbow down into position over end
of exhaust pipe. Spring elbow slightly away from manifold and
carefully insert new gasket. Install the four attaching bolts with
lock washers and tighten bolts to compress gasket uniformly. Install
fan shroud (par. 107 e¢). Install radiator (par. 104 e¢). Make sure
all connections are tight, and engine cooling system is filled.

78. MUFFLERS.

a. Description. Two mufflers, one for each engine, are used to
silence the exhaust noise. The two mufflers are bolted to a dual
muffler support bracket (fig. 48).

b. Removal of Muffler or Muffler Support. Remove radiators
(par. 104 b). Remove the muffler guard and deflector plate as a
unit by first removing the two long brackets which attach the
deflector plate to the hull. Next remove the four short brackets
supporting the muffler guard and remove the bolts holding the
muffler guard to the hull. Lift off the muffler guard and deflector
plate. Either muffler can be disassembled from the muffler support
by removing the four nuts and lock washers which attach muffler,
If the muffler support is to be removed, it is not necessary to
remove the exhaust pipes. Remove the six bolts and safety nuts
which attach muffler support to lower rear hull plate and work
muffler support off exhaust pipes.
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c. Installation of Muffler or Muffler Support. The mufflers or
muffler support are installed by reversing the removal procedure.
When installing muffler support, make sure exhaust pipes enter
support evenly and are firmly seated.

79. REMOVAL OF POWER UNIT.

a. General Instructions. Facilities for removing and installing
a power unit should include: Adequate heavy-duty hoisting equip-
ment—an A-frame equipped with two suitable differential chain
falls or a wrecking truck capable of lifting the power unit so as
to completely clear the wvehicle, two heavy cable or chain slings,
clean containers to hold drained cooling liquid and engine oil, twin
motor assembly stand (41-S-4987-77), and clean receptacles for
small subassemblies and attaching parts. The parts which are
removed should be kept segregated and placed in related positions
to make it easier to locate these parts readily for installation, Correct
assembly is often made easier if bolts with washers or lock washers
are temporarily screwed into their positions during disassembly or
temporarily attached to parts removed with the necessary washers,
lock washers and nuts. Tagging of wires, hoses, tubes and interchange-
able parts frequently aids in correct positioning of parts during
assembly and saves time. CAUTION: All openings and ends of fuel
and oil lines must be taped to prevent entrance of dirt. All parts
removed should be protected against dust, sand and weather.

b. Suggested Distribution of Procedure. Sequence of the fol-
lowing removal procedure i1s: Disassembly in fighting compartment.
Disassembly in engine compartment from above, Disassembly in
engine compartment from below. This makes it possible to divide
personnel into groups so that disassembly operations can be carried
on at the same time at all three locations.

¢. Hemoval Procedure in Fighting Compartment.
(1) Turn tank selector valve to "OFF".

(2) DiscoNNECT CABLES AND WIRES IN FIGHTING COMPART-
MENT. Remove battery box cover (par. 186 b). Test battery voltage
(par. 5 a (15)) and if batteries are not fully charged, remove bat-
teries and recharge. If batteries are fully charged disconnect ground
cable from rear battery. Slide baffle plate up out of battery box.
Remove both starter cables from bus bar and put washers and nuts
back on terminals. Disconnect conduits from battery box fittings
and pull starter cables out of battery box to be later placed on
engine in out-of-way position. Raise left generator compartment door
and remove hose clamp from conduits.
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(3) ReEMoOVE LEFT AND RIGHT STEP AND DOOR ASSEMBLIES.
Remove circuit breaker box for 3-inch gun from left step (par.
220 b) and lay it back against forward fixed fire extinguisher cyl-
inder. Remove radio filter box, alongside transfer gear case filler
opening, from its bracket and lay box on vehicle floor (fig. 88). Take
out bolts which attach left step, and remove step and door assembly
as one unit. Take out bolts and remove right step and door assembly.

A—AUXILIARY WATER TANK H—AIR CLEANERS

B—FLYWHEEL HOUSING BREATHER HOSE I—FIRE EXTINGUISHER NOZZLE

C—AIR HEATER PUMP INTAKE TUBE J—FAN SHROUD

D—AIR HEATER COIL BOX K-—RADIATOR

E—PRIMARY FUEL FILTER L—SUPPORT PLATE

F—LUBRICATING OIL FILTER M—RADIATOR INLET TUBES

G—SECONDARY FUEL FILTER IN—UPPER JUNCTION PLATES
RA PD 613598

Figure 52—Engine Compartment with Cover Plates Removed

(49) REmovE UrPER BULKHEAD OPENING COVER. Disconnect the
transmission oil cooler hoses from o0il tubes. Remove bolts which
attach the upper bulkhead opening cover and remove the cover with
transmission oil cooler and guard attached.

(5) DetacH PARTS AT FLYWHEEL END oF ENGINE. Working
through the bulkhead opening, disconnect two conduits and wires
from each generator (fig. 51). Remove bolt which attaches engine
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ground strap to right engine mounting bracket. Unscrew hexagon
coupling nut, and disconnect tachometer adapter on the tachometer
casing from tachometer drive on each engine. See that short drive
pin is placed in the tachometer adapter which is attached to the
casing. Cover end of casing with tape to prevent losing the drive
key. Disconnect the lubricating oil tank vent hose at each engine
flywheel housing and place end of hose between filler pipe and hull
side plate. Disconnect one fuel and two lubricating oil hose con-
nections at the upper junction plate on each engine (fig. 51). Dis-
connect fuel return hose at each end of tee on tube to fuel selector
valve. Pull hose out of engine lifting eyes and place on top of engine.
Disconnect clutch control linkage (par. 112 b). Remove six nuts
and bolts which attach rear universal joint flange yoke to engine
driven shaft flange to disconnect propeller shaft. Remove four hori-
zontally positioned bolts which attach engine to front mounting
brackets at each side of engine (fig. 51).

d. Removal Procedure in Engine Compartment from Above.

(1) ReEMoOVE ENGINE COMPARTMENT COVER PLATES. Remove
engine compartment doors and cover plates (par. 167 e). Remove
engine compartment splash panel (par. 168 d).

(2) REMovE AUXILIARY WATER TAaANKS, RADIATORS AND EX-
HAUST PIPES. Remove air cleaners (par. 88 b). Remove auxiliary
water tanks (par. 105 b). Remove radiators (par. 104 b). Remove
fan shrouds (par. 104 b). Remove bolts which attach radiator sup-
port bracket to upper rear hull plate (fig. 52). Remove exhaust pipes
(par. 77 b).

(3) ReEMovE FILTER PANEL (par. 94 b). Place free ends of air
heater high tension wires alongside manifolds.

(4) DiscoNNECT WIRES, TUBES AND LINES IN ENGINE COMPART-
MENT. In terminal boxes in engine compartment disconnect wires
leading from lubricating oil tank gages, emergency stop solenoids
and both starter solenoid switches. On each side of engine compart-
ment, disconnect the horizontal fire extinguisher tube from tee on
upper rear nozzle (fig. 52). Remove the bolts, with lock washers,
which attach lower rear and upper rear nozzle to hull and sponson
cover plate. Lift out nozzles, brackets and wvertical tube as an
assembly.

e. Removal Procedure in Engine Compartment from Below.
(1) REMOVE ENGINE COMPARTMENT FLOOR PLATES (par. 170 b).

(2) DiscoNNECT TUBES AND LINES. Drain both engine lubricating
oil systems (par. 55). Disconnect air heater fuel supply hose and
oil pressure gage hose at lower junction plates on each engine. Re-
move cotter pin and clevis pin from throttle control rod, and remove
rod from idler lever at bottom of clutch housing. Disconnect the
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inlet and outlet hoses from each engine oil pan, and lay hoses on
floor of engine compartment, alongside oil tanks.

(3) REMOVE ENGINE REAR SUPPORT BRACKET BOLTS. Remove
four bolts which attach the two engine support brackets to engine
support welded to hull floor.

f. Removing Power Unit from Vehicle.

(1) INspEcT PowgR UNIT TO MAKE SURE IT Is READY FOR
ReEMovAL., Make inspection in fighting compartment and from above
and below in engine compartment to see that all parts which would
interfere with removal are disconnected.

RA PD 61360

Figure 53—Removing Power Unit from Vehicle—(Engine
Lifting Hooks, 41-H-2584)

(2) ATttAcH LIFTING HooKs AND TACKLE. Attach engine lifting
hooks (41-H-2584) to front and rear engine lifter brackets on each
engine. Attach lifting tackle to lifting hooks.

(3) Lirr Power UNIT FROM ENGINE COMPARTMENT. Station
personnel in fighting compartment and on top of vehicle to guide
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power unit as it is being hoisted out. See that fan end of power unit
clears the upper rear hull plate. Hoist fan end of power unit to
approximately 30-degree angle (fig. 53). Gradually move power unit
rearward with crowbar as it is being lifted so generators and transfer
gear case will clear the bulkhead. When transfer gear case is clear
of bulkhead, place free ends of starting cables in space between
engines so they will be out of the way. After power unit is hoisted
clear of vehicle, move vehicle forward and out of the way, or if hoist
is mobile type move it rearward from vehicle. Remove engine sup-
port brackets and mounting pads from the two engine supports
welded to the hull floor at front engine compartment, and install
brackets on each engine flywheel housing. Lower power unit into a
twin motor assembly stand (41-S-4987-77), if available or on suit-
able blocking to prevent damage to engine oil pans. Secure power
unit to stand with bolts. Remove hoisting tackle and lifting hooks.

g. After Removal Inspections and Operations. If power unit
is not to be reinstalled but replaced with another unit, make careful
inspection to see that all parts not supplied with replacing unit are
taken off the removed power unit. Inspect all such parts to deter-
mine whether they are still serviceable or must be replaced. Regard-
less of whether the power unit is to be reinstalled or replaced, inspect
all hoses, tubes, conduits and wires which were disconnected and
remain in the vehicle to determine whether they are defective and
must be replaced. Thoroughly clean interior of engine compartment
and hull. With the power unit removed it is easy to inspect hull,
engine compartment and many units which are difficult to inspect
with power unit in place. Carefully inspect the hull and all fuel and
oil tanks, tubing, conduits, hull drain valves and control, clutch
controls, rear universal joint, and other parts to determine necessary
repairs or replacements to be made before power unit is installed.
Paint the interior of engine compartment.

80. INSTALLATION OF POWER UNIT.

a. Preparation of Power Unit for Installation. Power unit must
be clean and in good operating condition. Make sure that starters
and clutch release shaft bearings are lubricated (par. 27 ¢). Clean
engine oil strainer (par. 58 ¢). Examine power unit and all component
units such as fans, oil pans, emergency stop solenoids, air inlet hous-
ings, crankshaft dampers, rocker arm covers, transfer gear case drain
elbow and generators to make sure no parts are damaged. See that
all parts which were taken off the removed power unit after it was
removed from the vehicle have been installed on the power unit
which is to be placed in the vehicle. When another power unit is to
be installed, make sure that all parts which must be taken off a
power unit before it is removed from a vehicle (par. 79) are taken off
the power unit to be installed. Remove engine support brackets from
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each engine flywheel housing. Assemble engine support brackets to
the two engine supports welded to hull floor at front of engine com-
partment. Place one engine mounting pad with projections down, on
engine support on hull floor., Position support bracket on top of pad
and insert four bolts. Place a second pad with projections up, over
the four bolts into place against lower side of engine support. Install
safety nuts and tighten. Place free ends of starter cables in space
between the engines so they will be out of the way. Place the free
ends of the air heater high tension wires alongside the manifolds.
Position engine mounting pad with projections down on center engine
support welded to hull floor at rear of engine compartment.

b. Preparation of Vehicle for Installation of Power Unit. See
that engine compartment is in readiness for installation of power
unit. Lubricating or tank vent hoses must be out of the way and
positioned between filler pipe and hull side plates. Inlet and outlet
hoses attached to lubricating oil tanks must be on hull floor, and
stretched to the rear. Oil pressure gage hose and air heater fuel supply
hoses for each engine must be in position where they will not be
damaged.

¢. Placing Power Unit in Engine Compartment.

(1) ATttacH LirTING HOOKS AND TACKLE. Attach engine lifting

hooks (41-H-2584) to front and rear engine lifter brackets on each
engine. Attach lifting tackle to lifting hooks.

(2) LowerR PowgrR UNIT INTO ENGINE COMPARTMENT. Raise
power unit high enough to clear upper rear hull plate on vehicle.
Move wvehicle under power unit, or if mobile hoist is used, move
power unit until it is over engine compartment., Station personnel
on top of vehicle and in fighting compartment to guide the power
unit while it is being lowered into place. Power unit must be tilted
at an angle of approximately 30 degrees with fan ends of engines up.
Move power unit forward in vehicle as it is being lowered with fan
ends of engines still tilted upward and center the power unit, using
crowbars on each side so engine support pads on flywheel housings
will fit inside the two engine support brackets bolted to the engine
supports which are welded to the hull floor. Also center the engine
support brackets on fan ends of engines over the single engine sup-
port at rear of engine compartment. Lower the power unit onto
brackets and shift as necessary to line up bolt holes in brackets and
flywheel housings. Install four bolts with lock washers in each bracket
but do not tighten. Remove lifting hook on flywheel ends of engines.
Using one lifting hook on fan ends of engines, hoist power unit only
enough so that engine support plate can be slipped into place between
engine center support brackets and engine mounting pad which was
previously positioned on center engine support welded to hull floor.
Slip the engine support plate into position with upturned ends in
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top. Shift fan end of power unit as required to line up bolt holes and
insert four bolts in center engine support brackets from above.
Install the lower engine mounting pad with projections up, and
start the safety nuts on the bolts. Lower hoist, and remove lifting
hook. Tighten safety nuts on all engine support bracket bolts.

d. Installation Procedure. To complete the installation reverse
the removal procedure in paragraph 79 e, ¢ and d. If batteries were
removed for recharging they must be tested and then installed. At
this stage of the installation procedure the generator wires will have
been connected. Therefore, immediately after batteries are connected,
both generators must be polarized (par. 188 ¢). This is necessary to
avoid damage to generators by starting engines without generators
being correctly polarized. Omit installation of engine compartment
cover plates and floor plates and rear universal joint cover.

e. After Installation Procedure. Adjust clutch pedal free travel
and equalizer (pars. 114, 115, and 116). Install rear universal joint
cover. Fill engine lubricating oil systems (par. 56). Fill engine cooling
systems (par. 103 d). Close battery master switch, Turn fuel tank
selector valve to LH or RH. Fill primary and secondary fuel filters
and start one engine and bleed fuel system (par. 100 ¢). CAUTION:
Immediately after engines are started, see that oil pressure gages,
ammeter and voltmeter show correct readings. With both engines
running, examine from above and below, all fuel, lubricating oil and
water connections and all gaskets for leaks. Check engine speeds and
synchronize if necessary (par. 73). Test for equalization of clutch
engagement (par. 117). Install engine compartment cover plates
(par. 167 f) and floor plates (par. 170 ¢). Road test the vehicle and
make during-operation inspection (par. 27).
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81. CYLINDER HEADS AND VALVE MECHANISM.

a. Cylinder Head Assemblies. Each cylinder head assembly
(fig. 73), which is removed and installed as a unit, consists of the

cylinder head, exhaust valves and injectors with operating mecha-
nism, exhaust manifold, water manifold and fuel supply and return
manifolds.

b. Valve and Injector Operating Mechanism. A single camshaft
in each engine operates the wvalves and injectors by means of cam
followers, push rods, and rocker arms. The three rocker arms for
each cylinder are mounted as an assembly on a short rocker arm
shaft supported by two brackets bolted to the cylinder head (fig. 43).
The rocker arm that operates the injector is mounted between the
two rocker arms which operate the exhaust valves.

82. ROCKER ARM COVERS.

a. Description. A pressed steel rocker arm cover bolted to each
cylinder head covers the mechanism which operates the valves and
injectors.

b. Removal of Rocker Arm Cover. Open engine compartment
doors (par. 167 a). Raise and lock engine compartment splash panel
(par. 168 b). On rocker arm cover, unscrew four rocker arm cover
bolts by turning knobs by hand until free. The knobs are attached
to cover by retainers and are used to lift cover off.

¢. Installation of Rocker Arm Cover. Examine the cork rocker
arm cover gasket. If it is not serviceable remove gasket from cover,
clean the surface and cement new gasket in place. Thoroughly clean
the surface on cylinder head against which the gasket will bear.
Lower rocker arm cover into position, turn the knobs to screw down
the cover bolts and tighten by hand. Lower engine compartment
splash panel and hook in place (par. 168 ¢). Close and bolt engine
compartment doors (par. 167 b).
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ADJUSTING
WRENCH

g

PUSH ROD PUSH ROD LOCKNUT  FEELER GAGE RA PD 61362
Figure 54—Adjusting Exhaust Valve

83. ADJUSTMENT OF VALVES.

a. General. Valves always must be adjusted or lashed when
engine is hot except when parts of the valve operating mechanism
have been replaced. In this case valve clearance always must be
adjusted to 0.015 inch temporarily before engine is started and must
be readjusted after engine is warmed up.

b. Check Valve Clearances. Warm up engines to 140°F. Stop
engines and lock out both clutches. Remove rocker arm cover (par.
82 b). Press auxiliary starter button on filter panel to crank the engine
until the rocker arm starts to move the injector follower in No. 1
cylinder down. This is necessary to make certain that exhaust valves
in No. 1 cylinder will be fully closed. On end valve in No. 1 cylinder,
measure the clearance between end of valve stem and the rocker
arm (fig. 54). If clearance is correct at 0.012 inch an 0.011-inch feeler
gage will pass freely through the opening and a 0.013-inch feeler gage
will not. If clearance is not correct it must be adjusted according to
procedure in following subparagraph. Check clearance of other
valve in No. 1 cylinder and adjust if necessary. When wvalve clear-
ances are correct for both valves in No. 1 cylinder, crank the engine
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until injector follower in No. 2 cylinder has started down and check
clearances of valves in No. 2 cylinder. Repeat the above operations
until all valve clearances have been checked and, if necessary, have
been adjusted correctly. Install rocker arm cover (par. 82 ¢).

¢. Adjust Valve Clearances. Valve clearances must be checked
by procedure in previous subparagraph before they are adjusted. If
clearance is not correct it must be adjusted as follows: Use push rod
lock nut wrench (41-W-1986-200) and loosen lock nut on push rod.
Use a wrench which fits the hexagon on the push rod and turn it to
ddjust the clearance so that an 0.011-inch feeler will pass freely

Eﬁ:uﬁm \ﬁ ") g EXHAUST VALVE ROCKER ARM
. Ill” ROCKER ARM SHAFT
INJECTOR ROCKER ARM .; SO AW T At
Bl | L |y e
INJECTOR i ' %
CLAMP g, O IS G 9 2 FUEL
NUT 5:'*' | '*i ML PIPE
~ EXHAUST
VALVE
ROCKER
INJECTOR — ARM
CLAMP

ROCKER

FUEL A N N
e i ~ ARM
INJECTOR l ) g4
INJECTOR & . BRACKET
RACK ey 1 =
A S | -
RA PD 61363

Figure 55—Rocker Arms Swung Hﬂ:ﬁ‘ to Remove Injector

through the opening and a 0.013-inch feeler gage will not (fig. 54). Use
wrench to hold push rod from turning, and tighten the lock nut. The
valve clearance may change slightly when lock nut is tightened and
must be again checked with feeler gages, and readjusted if necessary.

84. TESTING ENGINE COMPRESSION.

a. Test Engine Compression. First start and run engine to be
tested until it reaches 150°F. Remove rocker arm cover (par. 82 b).
Remove injector from No. 1 cylinder (par. 68 d). Remove fuel pipe
from fuel outlet manifold connector (fig. 55). Connect the fuel pipe
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COMPRESSION GAGE 41-G-125 FUEL JUMPER

I-,.u-l

L, .
~ A

INJECTOR ROCKER ARM
RA PD 61459

BLEED VALVE COMPRESSION ADAPTER FITTING

Figure 56—Testing Engine Compression

from the fuel inlet manifold connector to the fuel outlet manifold
connector to serve as a fuel jumper (fig. 56). Install the compression
adapter fitting on end of hose of compression pressure gage (41-G-
125) in the injector opening in the cylinder head. Tighten injector
clamp securely and make sure that bleeder valve on gage is closed.
Place rocker arm shaft assembly in position and tighten bracket bolts.
CAUTION: Starter must be used only to start the engine and not
to continuously crank engine while making compression test. Turn
tank selector valve to LH or RH. Lock out both clutches and start
engine to be tested. Run engine at 400 to 450 revolutions per minute
until maximum compression pressure of cylinder is indicated on gage.
Stop engine. Record the reading on gage to compute the average com-
pression reading. Open bleeder valve on gage to release the pressure
(fig. 56). Loosen rocker arm shaft bracket bolts until free and swing
rocker arms and shaft over toward outer side of engine. Remove nut
from injector clamp bolt and remove pressure gage. Examine injector
for burned tip and see that rack moves freely. Install injector or re-
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place if required (par. 68 ¢). Connect both fuel pipes to injector mak-
ing sure all connections are tight. Proceed to next cylinder in turn and
repeat operations to test engine compression with engine running at
exactly the same speed. Record cylinder numbers and gage read-
ings. If compression pressure in any one cylinder is 25 pounds less
than the average of the other five cylinders, the cause must be deter-
mined and corrected (see Trouble Shooting, Power Unit, paragraph
44 b (11), or report to higher authority).

85. ENGINE TIMING.

a. Engine timing is determined by the proper mating of the gear
on the crankshaft and the gears in the timing gear train which drive
the camshaft, If this relationship has been disturbed or incorrectly
established in reassembly the engine may suffer a loss of power at
full load. Engine timing can be checked without removing the timing
gear cover by the following procedure,

b. To Check Engine Timing. Remove injector (par. 68 d) in
No. 1 cylinder (fig. 33). Insert piston top dead center indicator
(41-1-73-140) in the opening and clamp in place with injector clamp.
Push the timing rod down into contact with head of piston. Lock out
clutch on other engine. Use bar in rear universal joint to turn engine
slowly in direction of rotation (par. 53 e) until the timing rod no
longer moves upward. Then turn engine at least 14 revolution beyond
top dead center. Without moving the timing rod, adjust the com-
pensating screw so it is flush with the shoulder on the rod. Again
crank the engine until stop nut on upper end of rod can be pushed
down into contact with compensating screw. Continue cranking to
raise the rod until the upper shoulder is just flush with the compen-
sating screw. Insert the fuel injector timing gage (41-G-198-50) in the
hole in No. 5 injector. Try the “GO"” and “NO GO” gage between
the timing gage and injector follower. If only the “GO" end of the
gage will pass the engine is correctly timed. If neither end will pass
the engine is timed slow (late). If both ends of the gage will pass
the engine is timed fast (early). Notify higher authority if engine is
not correctly timed. Remove the indicator and install the injector
(par, 68 f),

86. REPLACEMENT OF CYLINDER HEAD GASKETS.

a. Removal of Cylinder Head. Remove engine compartment
cover plates as a unit (par. 167 e). Remove engine compartment
splash panel (par. 168 d). Turn fuel tank selector valve to “OFF".
Remove air cleaners on engine from which cylinder head is to be
removed (par. 99 b). Drain cooling system for that engine (par.
103 a). Remove filter panel assembly (par. 94 b). Unscrew water
bypass union nuts from elbows on thermostat housings on both
engines. Remove two bolts attaching each bypass tube elbow to
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thermostat housing and remove each elbow. At upper end of each
water bypass tube, remove the seal and union nut. Loosen two hose
clamps at each end of radiator to engine tube for engine from which
cylinder head is to be removed. Slide hoses onto tube and remove
tube. Take out four bolts and remove thermostat housing and two
thermostats. Remove four bolts attaching elbow to exhaust manifold.
Spring exhaust elbow away from manifold and remove gasket. Take
out four bolts and remove engine lifter bracket on each end of engine.
Remove four bolts attaching cylinder head vent to flywheel” housing
and cylinder head and remove vent. At end of water manifold, hold
bushing with wrench and unscrew nut and remove water temperature
gage tube. Drain secondary fuel filter, Disconnect hose from fuel
return manifold. Disconnect oil tank vent hose at flywheel housing.
Remove bolt which attaches fuel tube clip to flywheel housing. Dis-
connect fuel tube at fuel pump and secondary fuel filter and remove
tube. Disconnect governor control lever link from lever. Disconnect
spring from governor control lever. Remove governor cover (par. 70 b
(1)). Remove rocker arm cover (par. 82 b). Disconnect both ends of
governor control tube link and remove link (par. 69 b). Loosen two bolts
which attach governor breather tube clips to oil cooler housing. Re-
move two screws attaching tube elbow to governor control housing
and remove breather tube. Remove four beolts which attach governor
control housing to governor weight housing and remove cover from
housing. Remove two bolts which attach governor control housing
to cylinder head and remove governor control housing. Use cylinder
head stud nut wrench (41-W-872-300) and remove the 14 stud nuts.
Attach hooks of lifting hook (41-H-2584) in vent holes at ends of
cylinder head. Lift cylinder head off engine, keeping it level so it does
not bind on studs. Carefully lower cylinder head onto blocks placed
so as not to damage injector tips which project below lower face of
cylinder head. Remove cylinder head gasket and four cylinder head
oil gaskets.

b. Inspection Before Cylinder Head Installation. With the cyl-
inder head removed a thorough inspection of pistons, cylinder liners,
and top of cylinder block must be made. If additional repairs are
necessary, report to higher authority. Press auxiliary starter button
to crank engine as required to examine cylinder liners for scuffing or
scoring and to position pistons at tops of cylinders when cleaning
carbon off pistons. CAUTION: Do not allow cylinder liners to work
up while head is off. Thoroughly clean carbon from heads of pistons.
Examine cylinder block for cracks or leaks around cylinder liners.
Inspect cylinder head and parts (fig. 70). Carefully examine injector
tips and if they are burned, replace injectors (par. 68 d). Examine
cam follower rollers and if they are worn or damaged replace fol-
lowers by removing cam follower guides and sliding cam followers
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Figure 59—Tightening Cylinder Head Nuts

out of cylinder head from lower side. Crank engine with starter and
examine cams on camshaft and if damaged notify higher authority.
Thoroughly clean carbon out of cylinder head combustion chambers
and off heads of valves, Examine cylinder head for cracks. Examine
the water manifold and exhaust manifold for cracks or evidence of
leaking gaskets. Replace parts as required.

¢. Installation of Cylinder Head. Make sure that gasket surfaces
on the exhaust manifold and elbow, cylinder block and head are
perfectly clean. Position new cylinder head gasket, with side marked
“TOP” facing up, over the studs. Attach new cylinder head oil gas-
kets in position on cylinder block using non-hardening gasket cement.
Attach hooks on lifting hook (41-H-2584) in vent holes at ends of
cylinder head. Guide cylinder head while it is being lowered on studs,
and keep it level so it does not bind on the studs and make sure
exhaust manifold clears the exhaust elbow and water bypass tube.
Remove lifting hook. Install the 14 cylinder head stud nuts with
machined faces down. Screw all nuts down with light pressure (fig.
59). Then, starting at the center and progressing alternately toward
each end, tighten the nuts using wrench (41-W-872-300) in combina-
tion with torque wrench with 160-170 foot-pounds pull. Cylinder
PG INE] ThodIm
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head nuts must be tightened again after the engine has been thor-
oughly warmed up. Use two new gaskets and attach lifter brackets to
flywheel housing and cylinder head with four bolts and lock washers
and tighten bolts. Use two new gaskets and attach cylinder head vent
to flywheel housing and cylinder head with four bolts and lock
washers and tighten bolts. Install water temperature gage tube in
end of water manifold and tighten nut in bushing. Connect lubricating
oil tank vent hose to flywheel housing. Connect fuel hose to fuel
return manifold. Connect fuel tube to outlet connection on fuel pump
and inlet connection on secondary fuel filter and tighten. Install fuel
tube clip on flywheel housing and tighten bolt. Install filter panel
assembly (par. 94 ¢) and make sure all connections are tight. Spring
the exhaust elbow away sufficiently from manifold, and insert new
gasket. Attach elbow to exhaust manifold with four bolts and lock
washers, and tighten bolts evenly to compress gasket uniformly. Put
two union nuts over end of water bypass tubes and place new seal
on each tube. Install thermostats. Install thermostat housing with
new gasket, insert four bolts with lock washers and tighten. Place
each water bypass tube elbow on tube and start union nut. Use new
gaskets and attach each elbow to thermostat housings with two bolts
and lock washers and tighten bolts. Tighten both union nuts. Install
radiator to engine tube, properly positioned, and tighten the four hose
clamps. Use two new gaskets, attach engine lifter bracket to cylinder
head and balance weight cover with four bolts and lock washers, and
tighten bolts. If governor control housing to weight housing gasket
has been damaged, remove gasket, clean face of housing and shellac
new gasket to housing. Position governor control housing. Look
through opening in governor weight housing to make sure that bear-
ing and thrust washer are against end of riser and governor operating
shaft fork has the machined surface of the fork in contact with the
governor weight shaft thrust bearing washer and is not entered be-
tween thrust washer and bearing. Pull control housing into position
over dowels in weight housing. Install governor weight housing cover
with new gasket and four bolts and lock washers and tighten bolts.
Insert new gasket between flange on governor control housing and
cylinder head, install two bolts with lock washers and tighten bolts.

Tighten governor weight housing to blower end plate cover bolts with
fuel pump wrench (41-W-495-100). Using new gasket, attach
breather tube elbow to governor control housing with two bolts and
lock washers and tighten bolts. Install two clamp bolts, with lock
washers, which attach breather tube to oil cooler housing and tighten
bolts. Pour 14 pint of engine oil over the parts in the top of governor
control housing to provide initial lubrication. Position control tube
link and connect it to control tube lever and governor differential
lever. Install governor cover using new gasket and tighten screws.
Install governor breather tube using new gasket and tighten screws
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on governor control housing and the clamp bolts on oil cooler hous-
ing. Connect governor control lever link to governor control lever
using new cotter pin. Connect governor control lever retracting spring.
Install air cleaners (par. 99 f). Fill engine cooling system (par.
103 ¢). Loosen outlet fitting on secondary fuel filter. Turn fuel tank
selector valve to RH or LH. Lock out both clutches. Start and run
other engine to bleed fuel system (par. 95 d). Stop engine and start
and run engine on which cylinder head was installed until engine is
warmed up to 140°F. Examine all fuel, oil and water connections and
gaskets for leaks and tighten as required. Stop engine. Tighten all
cylinder head stud nuts again using a pull of 180 foot-pounds on the
torque wrench. To insure balanced operation of the engine and peak
performance, time all injectors (par. 68 ¢) and adjust all valves (par.
83). Install rocker arm cover (par. 82 ¢). Start both engines and
test for properly synchronized engine speed (par. 73) and adjust if
required. Install engine compartment splash panel (par. 168 e).
Install engine compartment cover plates as a unit (par. 167 f).
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87. AIR INTAKE AND FUEL SUPPLY SYSTEMS.

a. Description of Air Intake System. The air intake system for
each engine consists of three air cleaners, an air inlet housing with
emergency stop valve, blower and air box (fig. 32). Air drawn through
the air cleaners and inlet housing by the blower is forced under pres-
sure into the air box which surrounds the lower portion of the cyl-
inders, and then into the cylinders whenever the air ports are uncov-
ered by the pistons (fig. 60). Two air heaters (fig. 39), installed in
handhole openings on inner side of each engine, are used to preheat
the air in the air box for quick starting in cold weather.

b. Description of Fuel Supply System. The fuel supply system
comprises two sets of fuel tanks, a fuel tank selector valve; also sepa-
rate primary and secondary fuel filters and a fuel pump for each
engine (fig. 58). Fuel from either set of tanks, depending upon the
position of the fuel tank selector valve, flows through the primary
filters to the fuel pumps. Each fuel pump forces the fuel through a
secondary filter and into a fuel inlet manifold which supplies the
injectors. Surplus fuel flowing through the injectors into the fuel
outlet manifold is pumped back into the fuel tank. Continuous cir-
culation of the fuel helps cool the injectors and keeps the fuel feed
system purged of air.

88. AIR CLEANERS.
a. Deseription. Three heavy-duty oil-bath air cleaners, mounted
on each air intake housing, filter incoming air to the engines. Air
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Figure 60—Sectional View Showing How Blower Forces Air
Into Cylinders

drawn into a cleaner passes down over the oil in the reservoir where
the larger particles of dust are trapped. The air then passes up
through the oil-wetted metallic filtering element and down the center
duct to the blower. Two types of air cleaners (fig. 63) differing
slightly in construction are used. The A.C. type is identified by
horizontal louvers in the upper section and the Donaldson type by

vertical openings. All six air cleaners on any one power unit must
be of the same type.

b. Removal of Air Cleaners. Open engine compartment doors
(par. 167 a). Raise and lock engine splash panel (par. 168 b). Thor-
oughly wipe off outside of air cleaners, particularly the bottom, to
prevent dirt dropping into air inlet housing when air cleaners are
removed. Beginning with center air cleaner on each side, unscrew
wing bolt at top and lift off air cleaners (fig. 62). Immediately cover

air intake housing ports with clean board, plugs or tape. Do not use
rags or paper.
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Figure 62—Removing Air Cleaners

¢.  Servicing Air Cleaners. The oil level must be maintained at,
but not above, the bead level mark (fig. 63). If the reservoirs are
filled to a point above the level mark, the excess lubricating oil will
be drawn over into the blower and forced into the cylinders in vapor
form. This may cause serious damage. The reservoirs must be cleaned
before the quantity of trapped dirt exceeds I4-inch in depth or at
every 50- and 100-hour Preventive Maintenance Service (par. 33,
item 43). The elements must be cleaned whenever inspection shows
that any appreciable quantity of dirt has accumulated to restrict the
flow of air.

d. Refilling Air Cleaner Reservoirs. Remove all six air cleaners
(par. 88 b). Inspect body and reservoir for leaks. Lift off upper sec-
tion. NOTE: On Donaldson type, remove snap ring and baffle in base.
Empty reservoir and scrape out trapped sediment (fig. 63). Wipe
reservoir clean with cloth soaked in Diesel fuel. Examine seals at
under side of reservoir and between upper and lower sections and, if
necessary, replace seals to insure airtight connections. On Donaldson
type, install baffle and snap ring. Pour engine oil or used crankcase
oil, seasonal grade, into reservoir to lever of mark (fig. 63). Do not
fill reservoir above level mark. Place upper section on lower section.
Install air cleaners (par. 88 f).
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AC TYPE DONALDSON TYPE
RA PD 61395

Figure 63—Air Cleaners, Disassembled

e. Cleaning Air Cleaner Elements. With all six air cleaners
removed lift off top sections. Partially fill suitable container with
Diesel fuel. CAUTION: Do not use gasoline or other solvents to
clean air cleaners on Diesel engines. Submerge the upper section in
the Diesel fuel and move it up and down to thoroughly wash the
element. Remove upper section from cleaning bath, shake to remove
as much Diesel fuel as possible and stand upright to permit element
to drain dry. Elements must be dry and must not be coated with
engine lubricating oil before installation of air cleaners on the Diesel
engines. When elements are dry, fill reservoir (par. 88 d), and place
upper section on lower section.

f. Installation of Air Cleaners. Remove protective covering from
air intake housing. Position front air cleaner being careful not to
spill any oil from reservoir or get dirt into air intake housing. Screw
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RA PD 61375
A — AIR INLET HOUSING D — SCREEN
B — STRIKER PLATE GASKET E — AIR SHUTDOWNM VALVE SOLENOID
€ — STRIKER PLATE F — AIR SHUTDOWN VALVE

Figure 64—Air Inlet Housing

wing bolt down tight to make positive seal with housing. Next install
rear cleaner, then center cleaner. Lower splash panel and hook into
place and close and bolt engine compartment doors.

89. EMERGENCY STOP VALVES.

a. Description. Solenoid operated flapper valves, one in the air
inlet housing on each engine (fig. 64) are used only in emergency
to stop the engines in case they do not stop when the throttle is
- moved to “INO FUEL” position or if the governors fail to control
engine speed. When the emergency stop button is pressed, the sole-
noid (fig. 64) raises the valve into position against the metal striker
plate in the air inlet housing shutting off the incoming air and starv-
ing the engine. A metal screen between the air inlet housing and
blower prevents foreign material from entering the blower.

b. Removal of Air Inlet Housing. The air inlet housing and
emergency stop valve with solenoid are removed and installed as an
assembly. Remove engine compartment door and side plate (par.
167 ¢). Raise and lock engine splash panel (par. 168 b). Remove air
cleaners (par. 88 b). Disconnect lead and ground wires on solenoid.
Thoroughly wipe off exterior of air inlet housing and blower housing.
Remove six bolts and lock washers attaching air inlet housing to
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blower housing and lift out air inlet housing, gasket, striker plate
and screen. Cover blower with clean cloth.

¢. Inspection of Air Inlet Housing. Inspect air inlet housing
for cracks or leaks. Operate emergency stop valve by hand to make
sure it is not binding. Use striker plate as a straightedge against
housing with valves in approximately closed position and test valves
to see that they are not warped and that they close evenly. If either
condition exists replace air inlet housing assembly. Test tension of
return spring on operating lever, Examine valves in closed position
to make sure that edges extend from 14, to 144 inch past inlet hous-
ing mounting face. If not, adjust solenoid clevis on threaded rod as

required (fig. 64).

d. Installation of Air Inlet Housing. Screen must be clean and
face of striker plate straight. Procure new inlet housing gasket. With
air intake housing in approximate assembled position, insert two of
the long bolts (174 inches) with lock washers in top corner holes of
housing. Position gasket on bolts. Then place striker plate on bolts
with wide edge at bottom and next position the screen. Partially
screw bolts into blower housing. Install long bolt (174 inches) with
lock washer in center hole in top and three short bolts (114 inches)
with lock washers in bottom holes. Tighten all bolts uniformly. Con-
nect lead and ground wires to solenoid, and complete assembly by
reversing removal procedure.,

90. BLOWER.

a. Description. In the two-cycle Diesel engine the blower forces
air into the cylinders to sweep out burned gases and supply fresh air
for combustion. Air enters the blower from the air cleaners through
the air inlet housing. Two hollow, spiral-shaped, three-bladed rotors
in the blower housing force the air under pressure into the air box
which surrounds the cylinders. The air enters the cylinder through
ports and holes in the cylinder liners (fig. 60). The blower drive shaft
is driven by the blower drive gear in the engine gear train.

91. AIR BOX.

a. Description. The air box is the large chamber within the
cylinder block extending over its entire length on both sides of the
cylinders. The air box serves as an intake manifold to distribute the
incoming air to the cylinders, under pressure from the blower, through
ports in the cylinder walls and holes in the cylinder liners. The in-
terior of the air box is inspected and cleaned through the handholes
which are provided with removable covers, two on the outer side
and four on the inner side of each engine (fig. 65). Cleaning of the
air box must be referred to higher authority.
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Figure 65—Inner Side of Right Engine

b. Clean Air Box Drains. Air box drains must be kept open at
all times. If Diesel fuel or lubricating oil is permitted to accumulate
in the air box, it may be drawn into the cylinders causing the engine
to run away or burn the injector tips.

(1) InspecT AIR Box DRAINS. Remove engine compartment floor
plates (par. 170 b). Start engines and run at 1,000 revolutions per
_ minute. If a forceful stream of air can be felt at each end of the four
air box drain tubes, the drains are open (fig. 65). If only a slight
amount or no air at all is felt, the drain is clogged and must be
cleaned.

(2) CLEAN AIR Box DraIN TuBES (fig. 62). Remove drain tubes
from elbow and remaqve elbow from block. Use \:Fe’ﬂnd compressed
air if necessary to remove obstruction from drain tube and elbow.
Install elbows and drain tubes in block and start engine to test for
flow of air from both air box drains. If drains are still clogged, air box
must be cleaned, Report to higher authority.

92, AIR HEATERS.

a. Description. Two air heaters are installed in the second and
fifth handholes on the inner side of each engine (fig. 65). The air
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heaters are small Diesel fuel burners which preheat the incoming air
to provide quicker starting in cold weather (fig. 66). Atomized fuel 1s
forced out of the air heater nozzles by the action of the fuel pumps
on the instrument panel (fig. 66), and ignited by an electric spark.
The resulting flame heats the air in the air box before it enters the
cylinders.

b. Removal of Air Heaters. Remove engine compartment floor
plates (par. 170 b). Disconnect air heater fuel line at tee (fig. 65).
Remove clamp which holds ignition wire in place under air heater.
Loosen two bolts with lock washers which attach cover to air heater
body. Slide cover down on air heater fuel line and ignition wire, until
cover may be removed. Disconnect fuel line at elbow. Remove screw
and lock washer attaching clip on fuel line at air heater body. Remove
knurled nut from insulator and remove lead wire from electrode plug.
Remove bolt, copper gasket, and flat washer attaching air heater body
to cylinder block and remove air heater. Remove cork gasket and
felt seal from cylinder block.

e. Maintenance of Air Heater. Air heater maintenance includes
removing carbon, cleaning the nozzle and adjusting spark gap.

(1) RemoveE CARBON FROM AIR CLEANER. Remove insulator nut
and copper gasket from insulator and remove insulator from air
cleaner body. Remove electrode and lock washer from side of burner
opening. Unscrew nozzle (54 thin-wall socket) from inside burner
opening and remove nozzle, washer, filter and spring (fig. 66). Thor-
oughly scrape carbon from inner surface of air cleaner body and from
within burner opening. Wash all parts in Diesel fuel, wipe dry and
blow out threaded holes and passages with compressed air. Parts will
be installed as described in following paragraphs.

(2) CLEAN AIR HEATER NozzLE. Unscrew vortex plug from
nozzle and remove plug. Carefully wash plug and nozzle in Diesel
fuel. CAUTION: Do nof use steel wire or drill to clean orifices in
nozzle or plug. Use only soft brass or copper wire. Damage to grooves
in swirl pin or slightest change in size of nozzle hole will prevent
proper functioning of burner. Wipe parts clean and blow out with
compressed air. Assemble vortex plug in nozzle with moderate force.
Blow out filter with compressed air or replace if necessary. Insert
spring and filter in air heater body. Install nozzle with washer and
tighten (fig. 66).

(3) AbpjustT AIR HEATER SPARK GAP (fig. 66). Thoroughly clean
insulator and electrode, and inspect for cracks in porcelain or burned
electrode. Place new copper gasket over electrode end of insulator and
insert insulator in air heater body. Install nut over insulator and
screw into body to compress copper gasket. Clean electrode or replace
if burned. Place lock washer on electrode and screw into side of
burner openings until tight. Adjust spark gap by bending screw
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electrode, not the one in the insulator, so Ig-inch drill or rod will

pass freely through gap.

d. Test Air Heater Before Installation. Connect high tension
lead to insulator. Hold air heater in contact with engine to provide
a good ground connection. Turn on air heater switch (fig. 66) and
observe spark. If spark is weak or intermittent, replace air heater
coil for heater being tested (par. 212 b). Turn off air heater switch
and disconnect high tension lead. Hold air heater up between the
engines and connect fuel line to air heater. Turn fuel tank selector
valve to LH or RH position. Open air heater fuel valve on instrument
panel, but be sure air heater switch is OFF, (fig. 10) and while pump
is being operated, observe spray from nozzle which should be cone
shaped. A weak spray is an indication of faulty pump action or
plugged line, Close fuel valve and disconnect fuel line. CAUTION:
Do not ignite the atomized Diesel fuel as a serious fire may result.

e. [Installation of Air Heater. Replace felt seal if required and
coat one side of the seal with general purpose grease to hold it in
position around air heater opening. Inspect cork gasket and replace
if necessary. Coat one side of gasket with general purpose grease
and place it in position on inner side of air heater body. Carefully
position air heater in cylinder block so as not to dislodge seal or
gasket, Place flat washer and new copper gasket on bolt, insert in
air heater and screw it tightly into cylinder block. Screw bolt into
cylinder block until tight. Connect fuel line to elbow (fig. 66). Place
lead wire on insulator, install and tighten knurled nut. Position fuel
line clip and install screw with lock washer in hole in air heater body
and tighten. Insert two bolts with lock washers in cover. Slide up
ignition wire and fuel line and into position, making sure fuel line and
lead wire are entered in rubber grommet and that felt seal is inside
lip of cover (fig. 66). Tighten down cover bolts. Connect fuel line at

tee and install ignition wire clamp. Install engine compartment floor
plates (par. 170 ¢).

93. FUEL TANKS.

a. Description. The Diesel fuel is stored in two sets of fuel tanks,
one set on each side, in the engine compartment (fig. 67). Each upper
tank has a capacity of 68 gallons. Each lower fuel tank, on the floor
of the engine compartment, has a capacity of 1414 gallons and is
connected to the upper tank. Only the upper tanks are equipped
with fuel gages so that after the fuel in both upper tanks has been
consumed the lower tanks provide a reserve fuel supply. Each lower
tank is filled through the upper tank which has a filler opening
equipped with a strainer. The strainer must always be in place when
tanks are being filled. Fuel is fed to both engines from the lower tank
on either side depending upon the way the fuel tank selector valve
is set. The overflow from the fuel injectors is returned to the upper
tank of the set in use.
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Figure 68—Location of U;—:per Fuel Tank Drain Plug

b. Precautions When Filling Fuel Tanks. Every possible pre-
caution must be taken to prevent dirt or water from entering the
fuel tanks. Hose nozzles or funnels used in filling the tanks must be
wiped clean before they are inserted in the filler opening. Strainer
in filler opening must always be in place when filling the tanks.

¢. Filling Fuel Tanks. Remove lock pin from cover marked
“Diesel Fuel” at rear of turret (fig. 8). Wipe off filler cap. Remove
filler cap using lock pin as bar to turn cap if necessary. Turn tank
gage control switch on instrument panel (fig. 10) to L or R under
FUEL to correspond with set of tanks being filled. Fill tanks until
fuel and oil gage (fig. 10) reads FULL which is when fuel will be level
with bottom of strainer in filler neck. This allows space in the tank for
expansion of the fuel. Make sure filler cap gasket is not damaged and
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Figure 69—Filter Panel Assembly

filler cap vent is not clogged. Screw filler cap on and tighten with
lock pin. Close filler cover and lock by inserting lock pin. Repeat
procedure for set of fuel tanks on other side.

d. Draining Fuel Tanks. If the Diesel fuel has been contami-
nated with dirt, water or lubricating oil, both the upper and lower
fuel tanks in the set of tanks affected must be drained.

(1) DraiN UppPER FUEL TANK. Working outside the vehicle and
under the sponson, remove three bolts which attach the drain plug
cover to the sponson floor at rear and remove cover (fig. 68). Provide
a small trough, preferably sheet metal, to deflect the fuel out over
the track into a container. Use plug wrench (41-W-1960) and remove
the drain plug. After fuel tank has been drained dry, install drain
plug and tighten securely. Install cover plate with three bolts and
tighten securely.

(2) Drain Lower FueL TANK. From beneath vehicle, take out
two bolts and lock washers which attach drain plug cover to engine
compartment floor (fig. 140). Remove cover and gasket. Position
suitable container under drain plug. Use plug wrench (41-W-1960)
and remove drain plug. After fuel tank has drained, install and tighten

drain plug (fig. 140). Using new gasket, install cover plate with two
bolts and lock washers and tighten bolts.

UNIVERSITY OF |LLINOIS
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94, FILTER PANEL ASSEMBLY.

a. Description. The filter panel assembly (fig. 69) is bolted to
the rear side of the engine compartment bulkhead. It consists of a
panel on which are mounted the engine lubricating oil filter, the
primary fuel filter, the air heater ignition coils, and auxiliary starter
button for each of the two engines.

b. Removal of Filter Panel Assembly. Turn battery master
switch off. Raise battery box cover and disconnect ground cable
from rear battery. Turn fuel tank selector valve to “OFF.” Open
engine compartment doors (par. 167 a). Raise and lock engine com-
partment splash panel (par. 168 b). Drain engine lubricating oil
filters and fuel filters. At right end of panel disconnect fuel supply
tube at tee connection. Disconnect the small air heater fuel supply
tube from primary fuel filter. Disconnect two fuel supply hoses and
four lubricating oil hoses at the upper junction plates on the engines.
Remove two bolts and take off air heater coil covers on each end of
panel. Disconnect high tension wire from each of the ignition coils.
Push grommets through holes in panels and pull out the high tension
wires and place on engine manifolds. Remove No. 3 air cleaners (fig.
33) for access to terminal box on each side of engine compartment.
Remove screws and terminal box covers. In right terminal box, dis-
connect the three wires in conduit leading to filter panel. Unscrew
conduit coupling nut and remove conduit. In left terminal box, dis-
connect the two wires in conduit leading to filter panel. Unscrew
conduit coupling nut and remove conduit. Remove all filter panel
bolts except those on ends of panel, Support panel and remove end
bolts. Lift panel out of engine compartment.

¢. Installation of Filter Panel. Place panel on valve rocker covers
and insert the four high tension wires from rear of panel and push
grommets into holes. Attach filter panel to engine compartment bulk-
head using lock washers on bolts and tighten bolts. Fill both primary
fuel filters with Diesel fuel. Complete the installation by reversing
the removal procedure. Connect battery ground cable, lower battery
box cover and fasten. Turn battery master switch on. Turn fuel tank
selector valve to LH or RH. Test air heater coils (par. 51 b (13)).
Press each auxiliary starter button to make sure starters operate.
Start one engine and bleed fuel system (par. 96 b). Start other engine
and examine all connections for leaks. Check oil level (par. 56 b).
Lower engine compartment splash panel and hook in place. Close
and bolt engine compartment doors.

95. PRIMARY FUEL FILTER.

a. Description. Two primary fuel filters, one for each engine,
are mounted at opposite ends of the filter panel in the engine com-
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Figure 70—Draining Primary Fuel Filter

partment. Fuel is drawn from the tank through the primary filter
before it reaches the fuel pump. The filter element is of the stacked
disk type consisting of a large number of metal disks (0.002 inch
thick) squeezed together by the spring on the filter bowl stud.

b. Service Primary Fuel Filter. Drain off water and sediment
every day (fig. 70). Replace element every 500 hours or 5,000 miles
or more often as required. Clean only one primary fuel filter at a
time. Turn fuel tank selector valve to “OFF"” position. Drain filter
bowl through drain cock and take off bowl and element by removing
bolt at top of filter. Wash the element carefully in fuel oil, using care
not to bend the disks (fig. 71). CAUTION: Do not scrape or use stiff
brush. Wipe out filter bowl and reassemble, using new gaskets. Loosen
the fuel line that is marked “OUT”, turn fuel tank selector valve to
LH or RH, lock out clutch on engine being serviced and run other
engine until fuel is forced out of loosened fuel line. Then tighten the
connection. This fills the filter bowl and avoids air-locks in the fuel
system. The same cleaning operation is performed for the other
engine.

¢. Removal of Primary Fuel Filter. Turn fuel tank selector
valve to “OFF" position. Open drain cock and drain filter. Disconnect

both inlet and outlet fuel lines. Remove attaching bolts and lock
washers. Remove filter from filter panel.
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Figure 72—Fvel Pump, Secondary Fuel Filter and Fuel Lines

d. Installation of Primary Fuel Filter. Install attaching bolts
and lock washers. Connect both inlet and outlet fuel lines but do
not tighten outlet line. Turn tank selector valve to either LH or
RH position. Lock out clutch and run other engine until fuel is
forced from outlet connection. Tighten connection and stop engine.

96. SECONDARY FUEL FILTER.

a. Deseription. A secondary fuel filter is mounted on each engine
on the outside corner of the cylinder head, at the flywheel end (fig.
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72). As the fuel leaves the pump it is forced into the secondary
filter bowl, through the cleaning element and then into the fuel
manifold. The element, which is of the replaceable type, collects dirt
and water that may have been passed by the primary filter.

b. Service Secondary Fuel Filter. Drain off water and sediment
every day (par. 29, item 66). Replace element every 500 hours or
5,000 miles or more often as required. Clean only one secondary
fuel filter at a time or when primary filter is being cleaned. Turn
tank selector valve to “OFF” position. Open drain cock and drain
bowl. Remove bowl by screwing out hexagon head stud at bottom
and remove stud, bowl, gasket and element. Wipe out bowl clean
with cloth soaked in Diesel fuel and close drain cock. Place new
gasket over stud and insert stud through bottom of bowl. Place
lock washer, new lower gasket, new element, new upper gasket and
spring over stud and into bowl. Install new cover gasket and place
bowl up against cover. Screw stud onto cover center bolt and tighten.
Loosen filter outlet connection. Turn tank selector valve to LH or
RH position. Lock out clutch and run other engine until fuel is
forced from outlet connection. Tighten connection. Check for leaks
and stop engine. Repeat servicing operations for secondary fuel
filter on other engine.

¢. Removal of Secondary Fuel Filter. Turn tank selector valve
to “OFF"” position. Open drain cock and drain filter bowl. Disconnect
both inlet and outlet fuel lines. Remove bowl (par. 96 b) and remove
two bolts attaching cover to cylinder head and remove filter cover.

d. Installation of Secondary Fuel Filter. Place cover on cyl-
inder head and install attaching bolts but do not tighten. Connect
both inlet and outlet fuel lines and tighten cover bolts. Install
element and bowl (par. 96 b).

97. FUEL PUMP.

a. Description. Each engine has a positive displacement vane
type fuel pump (fig. 72) mounted on the flywheel end of the blower
housing and driven by the lower rotor shaft. The pump has a
capacity of approximately 40 gallons per hour at 2,000 engine revo-
lutions per minute., A spring loaded relief valve in the pump body
prevents line pressure rising above 55 pounds per square inch. The
pump for the left or LC engine is marked “RH IN”. The pump for
the right or LA engine is marked “LH IN”. The relief valve within
the pumps is assembled facing in opposite directions and therefore
these markings must be followed when installing a pump.

b. Test Fuel Pump Pressure. Disconnect fuel pump outlet line
at fuel inlet manifold. Connect fuel lines on fuel pressure gage
(41-G-198-75) to outlet line and inlet manifold. Run engine at 600
to 800 revolutions per minute. Fuel pressure gage must read at least
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10 pounds per square inch. Stop engine and disconnect fuel pressure
gage lines and connect fuel pump outlet line to inlet manifold.

¢. Test Fuel Pump Capacity. Disconnect fuel return hose, for
engine to be tested, from tee connection in fuel return line to tank
selector valve. Run engine at 1,200 revolutions per minute with end
of hose in suitable container. Fuel pump must deliver at least
15 gallon of fuel per minute. Stop engine and connect fuel return
hose to tee connection.

d. Removal of Fuel Pump. Turn fuel tank selector valve to
“OFF"” position. Remove air cleaners and cover inlet housing (par.
88 b). Remove bolt attaching support to drip shield (fig. 72). Dis-
connect both the inlet and outlet fuel lines at the fuel pump. Remove
three bolts attaching fuel pump to blower end cover, with fuel pump
wrench (41-W-495-100). Remove drip shield, fuel pump and gasket.
Remove drive fork from inner end of pump shaft.

e. Inspection of Fuel Pump. Check body gaskets for leaks. With
engine stopped, excessive amount of fuel dripping from bleeder hole
in flange indicates leaking pump seals, Rotate the pump shaft to
make sure it turns freely without bind or excessive end play. The
fuel pump will not be disassembled, but will be replaced as a unit.

f. Installation of Fuel Pump. Make sure pump marked “RH IN"
1s installed on LC engine on left side of vehicle and one marked
“LH IN” on LA engine on right side of vehicle. Both pumps will be
installed with the inlet connection toward the cylinder block. Place
drip shield on pump and insert two upper short bolts with lock
washers. Place drive fork on square end of rotor shaft with ends of
fork away from pump. Position new gasket on flange over bolts.
Place pump in position on blower end cover making sure driving
fork engages with lower rotor shaft. Tighten bolts fingertight. Install
lower long bolt, with lock washer, and tighten all bolts with fuel
pump wrench (41-W-495-100). Attach drip shield support to drip
shield. Connect fuel lines to pump. Install air cleaners (par. 88 f).

Turn fuel tank selector valve to LH or RH position. Run engine
and check for leaks and tighten as required.

98. FUEL MANIFOLDS.

a. Description. The fuel manifolds are mounted on the outer
side of the cylinder heads (fig. 73). Each manifold has six tees
which project into the cylinder head and mate with the fuel con-
nectors screwed into the head from the top. Fuel ig distributed to
each injector through the lower or inlet fuel manifold which is
connected to the fuel pump. The excess fuel is carried away from
the injectors by the upper or return fuel manifold connected through
a hose and line to the tank selector valve and returned to the tank
from which the fuel is being drawn.
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Figure 74—Fuel Pipes and Fuel Manifold Connectors
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b. Removal of Fuel Manifolds. Remove air cleaners and cover
inlet housing (par. 88 b). Remove rocker arm cover (par. 82 b).
Disconnect fuel pump outlet line from lower or inlet manifold and
fuel return hose from fuel return manifold. Disconnect injector fuel
lines from fuel connectors (fig. 74). Loosen lock nuts on connectors
and screw connectors out of cylinder head and discard copper
washers. Carefully pull manifolds out of cylinder head.

e. Inspection of Fuel Manifolds. The tapered seats in the tees
must be inspected for scored or scratched surfaces or dirt on the
seat, All passages must be free of sediment. All connections must
be leakproof.

d. Installation of Fuel Manifolds. Make sure seats in manifold
tee connections are perfectly clean. Install the inlet manifold in the
lower openings of the cylinder head with the tee connections on the
top side. With lock nuts in place on connectors, install new copper
washers and carefully screw connectors into cylinder head while
moving manifold to seat connectors in tapered slots in tee connec-
tions. Tighten connectors evenly and then turn down lock nuts
against copper washers to compress washers (fig. 74). Connect in-
jector fuel pipes to top of manifold connectors. Install upper or
return manifold with tee connections on bottom side. Use new copper
washers and repeat operations to install connectors. Connect fuel
pump outlet line to inlet manifold and fuel return hose to return
manifold. Install air cleaners (par. 88 f). Turn fuel tank selector
valve to LH or RH position. Start engine and check all connections
for leaks and tighten as required. CAUTION: All fuel connections
on the cylinder head must be leakproof so as to prevent Diesel fuel
from diluting the lubricating oil and thus damaging the engine.
Stop engine and install rocker arm cover (par. 82 ¢).

99. FUEL TANK SELECTOR VALVE.

a. Description. The fuel tank selector valve controls the fuel
supply from either set of tanks (fig. 61). With valve in. RH position,
fuel is supplied to both engines from the set of tanks on right side
of vehicle. In LH position, fuel supply is from the tanks on left
side of wehicle. Return fuel from the injectors is pumped into the
upper tank of the set in use,.

b. Removal of Fuel Tank Selector Valve. Remove engine com-
partment side cover plate and door (par. 167 ¢). Remove engine
compartment splash panel (par. 168 d): Remove two air cleaners
toward flywheel end of right engine. Drain fuel from both right and
left fuel tanks, if necessary, so that fuel level in both sets of ‘tanks
is less than 34 full. Disconnect all fuel lines on fuel tank selector
valve. In fighting compartment, unscrew nut and remove valve
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handle. Unscrew two bolts at bottom of valve plate while valve is
being supported in engine compartment.

c¢. Installation of Fuel Tank Selector Valve. While valve is
held in position in engine compartment, install two bolts from fighting
compartment side and tighten. Install valve handle and tighten nut.
In engine compartment attach fuel lines to valve and tighten all
connections. Install the two air cleaners. Turn fuel selector valve to
RH or LH. Start engines and examine fuel connections for leaks,
then shift fuel tank selector valve to other set of tanks and again
examine connections for leaks. Install engine splash panel (par.
168 e). Install engine compartment side cover plate and door (par.
167 d).

100. FUEL LINES.

a. Description. Flexible hoses instead of steel tubes are used
where flexing is required in performing maintenance operations or
where rigid tubes would be subjected to considerable vibration.
Brazed steel tubing is used for the more rigid installations (hg. 39).

b. Removal and Installation of Fuel Lines. When loosening or
tightening the compression fitting on the ends of the tubes or hoses,
hold the nipple, elbow or bushing from tursning. Use tight-fitting
end wrenches to prevent rounding the corners on the connections.
Protect the open fittings and ends of the disconnected lines with tape
to prevent dirt entering the fuel system or lines or getting into the
threads on the fittings. Avoid bending the steel lines to provide access
to other units by removing the line where practical. Before instal-
lation make sure the threads and packing glands are clean and free
of dirt particles. Spring the tubes or bend the hoses to start the
threads squarely to avoid cross-threading. Use sufficient pressure
when tightening connections to prevent leaks, but avoid overstressing
the threads or connections.

¢. Replacement of Fuel Lines. Replace all damaged hoses as
complete prefabricated assemblies. Tape may be used to effect
temporary emergency repairs but is short-lived and may soon leak
and cause loss of fuel. When possible replace steel tubing with pre-
formed tube assemblies. When necessary to make replacement from
bulk lengths, first measure the developed length of the tube to be
replaced. Cut the new tube of sufficient length to allow for bends.
Use extreme care in bending new tubing to avoid kinking. In many
cases bends can be made with a larger radius than used in forming
the original tube. After the tube is fitted, dress both ends off squarely
with a file Remove burs on inside and outside of tube. Place the
correct compression fittings or packing glands on each end of the
tube. The ends of the tube are now ready to be double-lap flared
if this type of connection was originally used. The fuel line flaring
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tool (41-T-3140) is used to duplicate the original double-lap flare,
Follow specific instructions in the lid of the tool box.

d. To Bleed Fuel System. If fuel filters and lines have been
disconnected or removed and emptied, it may be necessary to bleed
the fuel system of each engine to purge the system of air. Make
sure fuel tank is full to bottom of strainer and fuel tank selector
valve is turned to tank in system to be bled. Loosen fuel return hose
on tee connection at fuel tank selector valve, Apply not more than
10-pounds air pressure (par. 46 b (2)) to upper fuel tank and bleed
fuel from loosened connection until system is purged of air. Tighten
that connection and repeat procedure for fuel system for other engine.
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101. COOLING SYSTEMS.

a. Description. The twin Diesel engines are liquid cooled. Each
engine is equipped with a water pump and fan and provided with
a separate radiator and auxiliary water tank so that the cooling
systems are completely independent (fig. 75). Engine operating tem-
perature is controlled by thermostats which regulate the flow of
water through the radiator (fig. 76). When engine temperature is low,
the thermostats cut off the flow of water through the radiator and,
by means of a bypass tube, the pump circulates the water through
only the oil cooler, cylinder water jackets and cylinder head. Be-
cause the radiators are mounted at the rear of the wvehicle, the two
engine fans draw air in through the grating in engine compartment
doors and from the fighting compartment and force it out through
the radiators (fig. 76). The fans are provided with shrouds, attached
to the radiators, which direct the air stream and increase cooling
efficiency (fig. 76). The auxiliary water tanks in the engine com-
partment, one connected to each cooling system, provide additional
water capacity and extra space for the water when it becomes heated
and expands. Each cooling system is filled through the auxiliary
water tank (fig. 75). Filler openings are equipped with pressure type
filler caps. The cap has a spring operated valve designed to hold
pressure up to approximately 12 pounds per square inch.

102. FILLING OF COOLING SYSTEMS.

a. Adding Water. On each cooling system, remove pin and raise
hinged cover marked “WATER", one at each side on top deck at
rear of turret (fig. 8). If engines are hot, always unscrew filler cap
only 14 turn to allow any steam in the system to escape gradually.
This will prevent being scalded by steam and hot water. After pres-
sure is released, unscrew cap further and remove. Do not take out
the strainer. If water level is low and not visible in the auxiliary
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Figure 75—Showing How Auxiliary Water Tank Is Connected
te Cooling System

water tank, first open air bleeder valve (fig. 76). Then fill with water,
or antifreeze compound if necessary, to top of filler opening. The
filler pipe extends down into the tank to provide the necessary air
space for expansion. Close the air bleeder valve if it has been opened
and screw filler cap on tightly, lower the cover and insert the lock

pin.

103. FLUSHING COOLING SYSTEMS.

a. Drain Cooling System. Unscrew drain opening plug in engine
compartment floor under each engine drain valve (fig. 140). If there
is antifreeze in the cooling system, provide suitable containers.
Open both filler cap covers and remove auxiliary water tank filler
caps. Raise engine compartment doors (par. 167 a) and raise and
lock splash panel. Open water drain valve on each engine and air
bleeder valve on each thermostat housing (fig. 76).

b. Flush Cooling System. Drain cooling system (preceding sub-
paragraph b). Next, at rear of vehicle and above exhaust deflector,
remove drain plug in each lower corner of each radiator. Flush system
with water until water running out of drain openings is clear. Install
and tighten the four radiator drain plugs.

¢. Fill Cooling System. Tightly close the water drain valve on
each engine. If systems are to be filled with water, put 14 ounces
of rust inhibitor in each auxiliary water tank and fill each water
tank to the top with approximately 15 gallons of water, Do not
remove the strainer. If antifreeze is to be used, read paragraph 18.
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Close air bleeder valve on each thermostat housing (fig. 76). Inspect
cooling system for leaks. Lower engine compartment splash panel
and hook in place. Close and bolt engine compartment doors. See
that filler cap gaskets are serviceable, Put caps on and tighten.
Inspect radiator drain plugs for leaks. Inspect engine drain valves
for leaks, and if they are tight, screw the drain opening plugs in
tightly.

104. RADIATORS AND FAN SHROUDS.

a. Description. The two radiators, mounted at the rear of engine
compartment, are the cross-flow type. Water from the engine enters
the top connection on the side tank closest to the other radiator,
flows crosswise through the radiator and out the bottom connection
in the outer side tank, entering the engine through the oil cooler
(fig. 75). The top connection on radiator side tank is an air vent
tube to the auxiliary water tank. A fan shroud attached to each
radiator directs all the air from the fan through the radiator to
increase cooling efficiency (fig. 76).

b. Removal of Radiator. Remove rear engine compartment cover
plate. Remove engine compartment floor plates (par. 170 b). Remove
exhaust deflector (par. 78 b). Drain cooling system (par. 100 a).
Loosen all upper hose connection clamps on radiator, thermostat
housing and auxiliary water tank (fig. 76). Remove engine to radiator
tube and auxiliary water tank to radiator tube. From beneath, loosen
all hose connections and remove radiator outlet tube and tube to
auxiliary water tank. Attach hoisting tackle or rope sling to upper
connections on radiator and support radiator so brackets can be
removed. Remove two bolts on each of the four brackets which
attach brackets to radiator. On outside of hull remove upper and
lower radiator bracket bolts and remove the two outer brackets
with insulators. Remove bolt which attaches upper radiator inner
bracket to radiator center support and remove bracket. Remove bolt
which attaches radiator lower inner bracket to radiator center sup-
port and remove bracket. Pull radiator slightly rearward to provide
necessary clearance for bottom outlet and hoist radiator out of
engine compartment, CAUTION: Do not pry on radiator. If it is
necessary to remove fan shrouds, remove bolts on outer side and
bottom of shroud. Next remove bolts which attach inner side of
shroud to radiator center support. Pull shroud rearward to clear
the fan and lift shroud out.

¢. Installation of Radiator. If fan shroud was removed, install
it by reversing the removal procedure. Inspect all radiator bracket
insulators, and replace any which are not serviceable, Make sure
radiator cooling surfaces are clean. Install radiator by reversing the
removal procedure. Inspect all tubes, hoses and clamps, and replace
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if necessary. All tubes must be wiped clean. Slide hoses with clamps
onto tubes until flush with end of tube. Install tubes and hose con-
nections, Center each hose connection and turn hose clamps so that
screws will be accessible. Tighten all hose clamps securely. Before
installing rear cover plate, fill cooling system (par. 103 d) and examine
all connections for leaks, Complete the assembly by reversing the
remainder of the removal procedure.

105. AUXILIARY WATER TANKS.

a. Description. An auxiliary water tank in the cooling system
of each engine provides additional water capacity and expansion
space for the water when heated (fig. 75). The filler opening for
each cooling system is on the top of the expansion tank. Any air
in the radiator is vented through the large tube leading to the
auxiliary water tank. Water poured into the auxiliary water tank
flows out the smaller tube to the radiator outlet tube to fill the
cooling system (fig. 75). The water pump does not circulate water
through the auxiliary water tank.

b. Removal of Auxiliary Water Tank. Remove engine com-
partment cover plate and door above the tank to be removed and
open the other door (par. 167 ¢). Remove engine compartment splash
panel (par. 168 d). Drain cooling system (par. 103 b). Loosen two
clamps on each connection at rear end of auxiliary water tank (fig.
75). Remove two bolts which attach rear of tank to sponson cover
plate. Remove two similar bolts at front end of tank, supporting
front end when removing last bolt, and pull tank forward off the
hose connections and lift tank out.

¢. Installation of Auxiliary Water Tank. Inspect hose connec-
tions and clamps, and replace if necessary. Install auxiliary water
tank by reversing the removal procedure. Position hose clamps so
that screws are accessible for future tightening with cover plates
installed. Tighten hose connections. Close engine drain valve. Open
air bleeder valve, and fill cooling system. Close air bleeder valve
and inspect for leaks before installing engine compartment splash

panel.

106. WATER PUMPS.

a. Description. Each engine is equipped with a centrifugal water
pump which circulates water through the cylinder block, cylinder
head, and radiator and oil cooler. The pump is mounted on the fan
end of the blower housing directly under the governor weight hous-
ing. It is driven by a coupling on the end of blower lower rotor shaft.
The pump shaft turns on a prelubricated double row ball bearing
which does not require additional lubrication.

b. Removal of Water Pump. Open engine compartment doors
(par. 167 a). Raise and lock engine compartment splash panel (par.
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Figure 77—Removing Water Pump

168 b). Drain engine cooling system (par. 103 a). Remove the two
air cleaners nearest the fan, and cover the openings in the air inlet
housing;: Loosen hose clamp around seal between water pump cover
elbow and oil cooler and slide seal up on elbow (fig. 77). Disconnect
the water pump drain tube by loosening the 744-in. ferruled nut at
elbow on water pump. Remove two bolts which attach water pump
inlet packing flange to cylinder block. Using fuel pump wrench
(41-W-495-100), remove three bolts which attach water pump to
blower end plate cover (fig. 77). Turn the pump one-quarter turn
toward the outside of the tank, then slide the pump assembly down
and toward the rear, and lift it out of the wvehicle. Cover the oil
cooler water outlet to prevent dirt from dropping into the cooler
housing. CAUTION: When replacing new pump be sure the water
bypass elbow lines up before starting the 7, 4-in. ferruled nut.

c. Installation of Water Pump. Position flange on water pump
outlet, and install new packing ring. Slide hose clamp and new
inlet seal onto pump cover elbow. Lower the pump into place, and
install by reversing the removal procedure. Tighten packing flange
evenly. Position the hose clamp on water pump inlet seal so it will
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Figure 78—Side of Engine with Water Pump Removed and
Oil Cooler Water Outlet Protected

be accessible for future tightening from above and tighten clamp.
Fill engine cooling system (par. 103 ¢). Start engine, and inspect all
cooling system connections for leaks. Lower and hook engine com-
partment splash panel (par. 168 ¢) and close and bolt engine com-
partment doors,

107. FANS.

a. Description. Each engine is equipped with a 5-blade gear
driven fan to force air out through the radiator (fig. 76). The fan
shaft is mounted on ball bearings with lubrication provided by the
engine oiling system. The two fans turn in opposite directions indi-
cated by an arrow on top of each balance weight cover, and are not
interchangeable,

b. Removal of Fan. Open engine compartment doors (par.
167 a). Raise and lock engine compartment splash panel (par.
168 b). Remove six nuts and lock washers from fan bolts which
attach fan blade assembly to drive hub. Do not remove fan bolts
but withdraw just enough to clear fan and allow it to turn freely.
Remove cap screw, lock washer and thick washer on end of fan
shaft. Move fan assembly toward radiator and off hub, and withdraw
it from fan shroud.
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Figure 79—Top View of Engines Showing Water Manifolds
and Connections

¢. Installation of Fan. Wipe mounting face of fan drive hub plate
clean. Hold fan above balance weight cover with hollow sides of blades
facing radiator. See that the two arrows on fan blade assembly in-
dicate the same direction of rotation as arrow on balance weight
cover. When fan is assembled, it turns in the direction indicated by
this arrow and the leading edges of blades must be farther from
radiator than the trailing edges (fig. 76). After making sure fan is
turned the right way, lower it through opening in shroud and as-
semble by reversing the removal procedure.

108 WATER MANIFOLDS.

a. Description. The water manifold on each engine is attached
to the cylinder head, and located between the rocker arm cover and
the exhaust manifold (fig. 79). Water flows into the manifold
through six water openings in the cylinder head and through the
manifold to the thermostat housing and then to the radiator. The
water temperature gage bulb is installed in the manifold at the fly-
wheel end.

b. Removal of Water Manifold. Open engine compartment
doors (par. 167 a). Raise and lock engine compartment splash panel
(par. 168 a). Remove engine compartment floor plates (par. 170 h).
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Drain both engine cooling systems (par. 103 b). Remove thermostat
housing and thermostats from water manifold (par. 109 b). Remove
exhaust manifold (par. 76 b). Use wrench to hold water temperature
gage bulb bushing from turning and unscrew bulb retainer nut. Care-
fully remove gage bulb to avoid damage to gage tube or bulb. Re-
move 12 nuts and lock washers which attach manifold to cylinder
head, and lift manifold off. Remove the water manifold gaskets. If
the manifold is to be replaced, unscrew the temperature gage bulb
bushing.

¢. Installation of Water Manifold. Clean the gasket surfaces on
the cylinder head and water manifold flanges. Position six new
gaskets on studs. If reducer bushing is to be installed, use non-hard-
ening gasket cement on threads and screw bushing into water manifold
without excessive pressure to avoid cracking the manifold. Insert
water temperature gage bulb and tighten fitting. Position water mani-
fold on studs and install the 12 lock washers and nuts. First draw
all nuts down lightly and then, working from the center toward ends
of manifolds, tighten all nuts with uniform pressure. Install exhaust
manifold (par. 76 ¢). Install thermostats and housing (par. 109 d).
Fill both engine cooling systems and inspect all connections and
leaks. Complete the installation by reversing the remainder of the
removal procedure.

109 THERMOSTATS.

a. Description. Two thermostats are located in the outlet end
of the water manifold on each engine. The thermostat housing or
cover also serves as the cylinder water outlet (fig. 79). The thermo-
stats regulate engine temperature by controlling the circulation of
water through the radiator. When engine water temperature is less
than 158°F the thermostats completely block any circulation through
the radiator. The water then is circulated by means of a bypass tube
only through the engine and oil cooler. Thus only a small quantity
of water has to be heated and the engine reaches efficient operating
temperature much more quickly. After engine water temperature ex-
ceeds 158°F, the thermostats start opening and permit some water
to circulate through the radiator. When water temperature reaches
approximately 185°F, the thermostats are opened fully and close
off circulation through the bypass tube so that all water is circulated
through the radiator, In cold weather when thermostats are closed
and heated water is being circulated through the oil cooler, it really
acts as an oil warmer. By thus heating the oil, more positive engine
lubrication is assured in cold weather. One of the reasons for using
two thermostats, which are identical in each engine, is to minimize
resistance to the flow of water when thermostats are fully opened.

b. Removal of Thermostats. Open engine compartment doors
(par. 167 a). Raise and lock engine compartment splash panel (par.
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Figure 80—Showing How Thermostats Are Installed

168 b). Partially drain cooling system to bring water level below the
thermostats. Loosen four hose clamps on engine to radiator tube. Slide
engine water outlet hose up on tube, and swing lower end of tube to
one side to clear the thermostat housing. Remove two bolts which
attach water bypass tube elbow to thermostat housing. If elbow
gasket is loose, spring elbow away from housing slightly and remove
gasket. Remove four bolts and lift thermostat housing off. Lift ther-
mostats out (fig. 80).

¢. Inspection of Thermostats. After the thermostats are re-
moved, examine the condition of the sylphons (bellows) and the
valves. Unless valve is tightly closed, the thermostat must be re-
placed.

d. Installation of Thermostats. Clean gasket surfaces on mani-
fold and thermostat housing. Wipe the thermostat seats in manifold
clean. Place the thermostats in the manifold with the valves up
(fig. 80). Use new gasket, if necessary, and install thermostat housing.
Tighten bolts on opposite corners to draw housing down evenly and
then tighten all bolts. Install the bypass tube elbow using a new
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gasket if necessary and tighten bolts evenly. Install engine to radia-
tor tube and tighten all hose clamps. See that air bleeder valve is
open, fill the cooling system, then close air bleeder valve. Inspect
water connections for leaks, Lower engine compartment splash panel
and hook in place. Close and bolt engine compartment doors.

110. AIR BLEEDER VALVES.

a. Description. An air bleeder valve is installed in each ther-
mostat housing for the purpose of wventing air out of the engine
water jacketing when cooling system is beir_;g filled (fig. 79).

b. Removal of Air Bleeder Valve. Open engine compartment
doors (par. 167 a). Raise and lock engine splash panel (par. 168 b).
Partially drain cooling system until water level is below thermostat
housing. Place wrench on hexagon of valve body, below the packing

nut, and screw air bleeder valve assembly out of thermostat housing
(fig. 80).

¢. Installation of Air Bleeder Valve. First hold the valve body
with a wrench and open the wvalve all the way by turning hand-
wheel counterclockwise until it stops. Screw air bleeder valve into
thermostat housing and tighten. Fill cooling system (par. 103 d).
Close valve and inspect for leaks, Complete the installation by re-
versing the remainder of the removal procedure.
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111 CLUTCHES.

a. Description. Each engine is equipped with a separate clutch
which is operated to disconnect or connect the engine to the driving
mechanism. The clutch pedal operates both clutches at the same
time. With the clutch pedal held down, either or both clutches can

be locked out of engagement individually by pulling out the cor-
responding clutch lockout button on the throttle bracket. Thus each

engine can be disconnected from the other and from the driving
mechanism, The clutches are single plate, dry disk type with
diaphragm presssure spring.

112 CLUTCH PEDAL AND LINKAGE.

a. Description. The clutch pedal is connected by a rod to the
clutch idler lever shaft (cross-shaft) under the driver’s seat. The
clutch control rod attaches to a lever near the other end of the clutch
equalizer, which i1s assembled on the two clutch control idler levers
(fig. 81). These levers are mounted in a clutch control bracket bolted
to the hull floor, forward of the rear universal joint, The two idler
levers are connected to the clutch release levers at the bottom of the
two clutch housings by two turnbuckles.

b. Disconnection of Clutech Control Linkage. Back off jam nuts
(left-hand thread) at front ends of turnbuckles (fig. 85). Remove cot-
ter pins and clevis pins which attach turnbuckle vokes to lower ends
of clutch idler shaft levers. Remove locknut from idler lever shaft
bolt and take out the bolt (fig. 85). Raise idler levers and equalizer
assembly enough to permit lower ends of idler levers to swing forward,
and unscrew turnbuckles from yokes on clutch release levers (fig. 83).

113. CLUTCH LOCKOUTS.

a. Description. The two clutch lockout buttons (fig. 17) on the
throttle bracket, used to lock the two clutches out of engagement,
are connected by cables to the lockout shaft levers mounted in the
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Figure 81 —Clutch Pedal and Linkage

clutch control bracket. When lockout buttons are pushed in, the flats
on the lockout shafts (fig. 82) are in horizontal position so there is
no interference with the travel of the clutch idler levers. When the
clutch pedal is pushed down, the lower ends of idler levers move
rearward. Pulling out the lockout buttons rotates the lockout shafts
into position so they block the return of the idler levers and hold
clutches in the disengaged position (fig. 82). CAUTION: Hold clutch
pedal all the way down when operating clutch lockouts.

b. Adjustment of Wire Type Control Cable. Raise hinged door
over rear universal joint. Remove four bolts and lock washers which
attach rear universal joint cover and lift cover out. See that cable
housing is clamped tightly to side of clutch control bracket (fig. 82).
With swivel block clamping screw loose and lockout button pushed
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all the way in, set lockout lever so that flat on lockout shaft is in
horizontal position (fig. 82) and tighten the clamping screw while
holding swivel block with pliers. NOTE: When clutch pedal is held
down, the flats on lockout shafts are visible through openings in sides
of bracket casting. Bolt rear universal joint cover in position and
lower hinged door,

¢. Adjustment of Rod-end Type Control Cable. For access to
clutch control bracket, see preceding subparagraph b. Lockout cable
rod-end nuts on both sides of lockout lever swivel block must be
tight and lockout button pushed in all the way. Adjust cable housing
end-fitting jam nuts on each side of cable housing bracket (fig. 83)
to position each lockout shaft lever so that flat on shaft is in hori-
zontal position (fig. 82). Tighten jam nuts. Limited additional adjust-
ment, if necessary, can be made by adjusting lockout cable rod-end
nuts at swivel block (fig. 85). When clutch pedal is held down, the
flats on lockout shafts are visible through openings in sides of bracket
casting. Bolt rear universal joint cover in position and lower hinged
door.

d. Removal of Wire Type Control Cable. Raise door above rear
universal joint. Take out four bolts, and remove rear universal joint
cover. Loosen swivel block clamping screw and remove screw holding
cable housing to clutch control bracket (fig. 82). Remove front uni-
versal joint cover, propeller shaft housing center cover, and rear
cover (par. 123 a). Loosen cable clips on throttle rod guide plate
bracket. Remove screws holding clips to left steering brake cover plate
on differential housing. Remove cable clip on back of throttle bracket.
Unscrew nut on cable housing at rear of throttle bracket and with-
draw control cable assembly from throttle bracket.

e. Installation of Wire Type Control Cable. Remove nut and
lock washer on lockout button end. After inserting control cable
through hole in throttle bracket, thread cable through lock washer
and nut which attaches it to throttle bracket. Tighten nut. Place cable
in position on hull floor. Thread operating wire through hole in
lockout shaft lever swivel block (fig. 82). Attach cable housing clamp
to side of control bracket. Install and tighten all other cable clamps
and clips and from this point reverse the removal procedure in pre-
ceding subparagraph d. Adjust control cable (see preceding sub-
paragraph b). Install propeller shaft housing center cover, rear cover,
and the front and rear universal joint covers. Lower the hinged door.

f. Removal of Rod-end Type Control Cable. For access to
clutch control bracket refer to preceding subparagraph d. Remove
nut and lock washer on lockout rod end at rear of swivel block. Un-
screw and remove lockout cable housing end fitting nut and lock
washer on rear side of cable housing support bracket (fig. 85). Pull
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cable housing and rod end out of swivel block and the support
bracket. From this point the removal procedure is the same as out-
lined in preceding subparagraph d.

g. Installation of Rod-end Type Control Cable. Remove three
large nuts and lock washers from cable. After inserting control cable
through hole in throttle bracket, thread cable through lock washer
and nut which attaches it to throttle bracket. Tighten nut. Place
cable in position on hull floor. With one large nut and lock washer
on cable housing end fitting, insert cable housing through hole in cable
housing support bracket on clutch control bracket (fig. 85). Place
second large lock washer and nut on rear side of cable housing end
fitting. Screw one small nut with lock washer on cable rod end and
insert rod end in swivel block. Screw other small nut with lock
washer on rod end and tighten both nuts. Adjust control cable. (See
preceding subparagraph e¢). Install propeller short housing center
cover and rear cover, also the front and rear universal joint covers.
Lower the hinged door.

114. CLUTCH PEDAL FREE TRAVEL.

a. Description. Clutch pedal free travel is the distance the clutch
pedal can be pushed down before any resistance of the clutch pres-
sure plate springs is felt (fig. 82). The amount of travel gradually
decreases as the clutch disk facings wear. Whenever free travel,
measured at top of pedal pad and along the path of its travel, is
reduced to one inch, the two turnbuckles in the clutch linkage must
be readjusted.

b. Adjustment of Clutch Pedal Free Travel. Both the pedal

free travel adjustment and equalizer adjustment are made by adjust-
ing the clutch linkage turnbuckles. Procedure for making both
adjustments is combined in paragraph 116.

115. CLUTCH EQUALIZER.

a. Descripiion. The clutch equalizer is a mechanical device
which links the long clutch control rod to the two clutch control
idler levers (fig. 83). Its purpose is to compensate for variation in
the amount of wear on the friction facings in the two clutches so that
both clutches will continue to engage at the same time.

b. Adjustment. Both the equalizer adjustment and the clutch
pedal free travel adjustment are made by adjusting the clutch linkage
turnbuckles (fig. 85). Procedure for making these adjustments is
contained in the following paragraph.

116. ADJUSTMENT OF CLUTCH PEDAL FREE TRAVEL AND
EQUALIZER.

a. Check Pedal Height in Released Position. With the pedal in
released or fully up position, the correct vertical dimension from
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driver’'s seat floor plate to lower edge of pedal pad is 10%4 inches (fig.
82). If necessary, adjust the released position of clutch pedal by the
stop screw on lower end of pedal (fig. 82). Loosen jam nut, turn
screw as required, then tighten jam nut.

b. Check Pedal Height in Depressed Position. With the pedal
in depressed or fully down position, the correct vertical dimension

from driver’s seat floor plate to lower edge of pedal pad i1s 3 inches
(fig. 82)., CAUTION: If pedal cannot be depressed to this 3-inch

CLUTCH IDLER LEVERS TURNBUCKLES

>

- EQUALIZER

CLUTCH I.GEIIGUT
CDNTRGL CABLE

-, E

RA PD 61399

Figure 83—Checking Equalizer Adjustment
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Figure 84—Removing Equalizer from Idler Levers

dimension because it strikes the protruding end of a volute suspen-
sion bracket bolt directly under the pedal, replace this bolt with a
shorter one.

¢. Adjust Equalizer. Raise hinged door over rear universal joint.
Remove four bolts and lock washers which attach rear universal
joint cover, and lift cover out. Loosen jam nuts on both ends of both
turnbuckles (fig. 85). NOTE: Jam nuts on front ends of turnbuckles
have left-hand threads. Turn left turnbuckle to shorten it only
enough so that left clutch lockout button can be pulled out easily
without holding clutch pedal down. To obtain two inches free travel,
lengthen the turnbuckle, by turning in opposite direction, exactly 18
flats (six flats on hexagon turnbuckle is one full turn, 18 flats is three
full turns). Hold turnbuckle with wrench to prevent it from turning,
and tighten jam nuts on both ends. Hold clutch pedal all the way
down, push left clutch lockout button in and let clutch pedal up.
Next, while the clutch pedal is being held down 3 to 4 inches to take
slack out of clutch linkage, adjust right turnbuckle so that clearance
between hooked ends of equalizer rear link and side link is the same
on both sides of equalizer. Clearance can be measured by a feeler
gage or a six-inch scale (fig. 83). Hold turnbuckle with wrench to
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Figure 85—Equalizer Removed from Idler Levers

prevent it from turning and tighten jam nuts on both ends (fig. 85).
Hold clutch pedal all the way down, pull out both lockout buttons
and let clutch pedal up. See that gearshift lever is in neutral. Turn
propeller shaft by hand and if it does not turn freely, loosen jam nuts
on each turnbuckle, lengthen each turnbuckle exactly two flats and
tighten jam nuts. Propeller shaft must turn freely by hand.

d. Adjustment of Cluich Control Rod. Unless the factory ad-
justment of the clutch rod attached to the equalizer was changed,
or the rod replaced, no adjustment is required except after long
service to correct for any wear. When this rod is correctly adjusted,
there will be 54-inch clearance between the equalizer side link pins
and the rear of the slots in the idler levers with clutch pedal in
released position and clutch lockouts in. If the clutch control rod is
correctly adjusted, proceed with the test for equalization of clutch
engagement (par. 117). If adjustment is necessary, the procedure
1s as follows: Remove propeller shaft housing rear cover. Loosen
control rod yoke jam nut (fig. 84). Remove cotter pin and clevis pin
which attach left end of equalizer rear link to left side link (fig. 84).
Spread equalizer side links so equalizer can be disconnected from
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idler levers. Hold front end of equalizer down, to provide clearance
to remove yoke pin which attaches control rod yoke to equalizer
front link, and remove pin. Assemble equalizer temporarily on idler
levers and replace clevis pin previously removed but do not insert
cotter pin (fig. 84). Pull equalizer rearward until pins on equalizer
side links are at rear of slots in idler levers. With equalizer held in
normal position, adjust control rod yoke so that rear of pin hole
in yoke is even with front of pin hole in equalizer front link. Remove
equalizer assembly so that control rod yoke pin can be installed.
Install yoke pin so head of pin is at top, insert and spread cotter pin.
Reassemble equalizer on idler levers, install clevis pin in equalizer
side and end links with head of pin at top, insert and spread cotter
pin. Tighten control rod yoke jam nut (fig. 83). Install propeller
shaft rear cover.

e. Test Operation of Clutch Lockouts. Hold clutch pedal all the
way down, pull out both lockout buttons and let clutch pedal up.
Push clutch pedal down until resistance of clutch pressure plate
springs is felt. See that clutch pedal has at least one inch of additional
downward travel beyond this point. This is necessary to insure suffi-
cient clearance between lockout shafts and idler levers so that- lock-
out control cables will not be subjected to excessive strain when
lockout buttons are being pulled out. If clutch pedal does not have
this additional downward travel of one inch, the clutch control rod
must be adjusted. See preceding subparagraph 116 d. Next make test
for equalization of clutch engagement outlined in the following para-
graph.

117. TEST FOR EQUALIZATION OF CLUTCH ENGAGEMENT.

a. General. Before making this test, it is necessary to check the
tachometers for accuracy and to see that engine speeds are synchro-
nized,

b. Test Tachometers. Start engines and operate at 1,000 to 1,200
revolutions per minute, until engine temperature gages read 150°F.
See that clutch lockout buttons are in, and propeller shaft is turning.
Compare the two tachometer readings. If they vary more than 100
revolutions per minute, one tachometer or the other is out of calibra-
tion and must be replaced.

c¢. Test Throttle Synchronization. With both clutch lockout
buttons pulled out, run engines at 1,500 to 1,800 revolutions per
minute. Compare tachometer readings and if they vary more than
100 revolutions per minute, synchronize the throttles (par. 73) before
proceeding to test clutches.

d. Test for Equalized Engagement of Clutches. Start the vehicle
on level ground in third gear several times, engaging the clutches
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Figure 86—Removing Clutch Release Bearing Lubrication Fitting

in the regular manner, and watch both tachometers while the clutches
are engaging. If clutch linkage is adjusted correctly, both tachometer
hands will drop together. If one tachometer hand consistently drops
more quickly than the other, inspect the entire clutch linkage, includ-
ing- the equalizer, to make sure it moves freely and that there is no
binding in any of the clevises. If the linkage is free, recheck the
equalizer adjustment (fig. 83). After rechecking the adjustment, if
appreciable wvariation in the engaging action of the clutches still
exists, refer to Clutch Trouble Shooting (par. 47). When clutch link-
age has been correctly adjusted, install the rear universal joint cover
and lower the hinged door.
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118. DESCRIPTION.

a. The two engines are connected by three helical gears in the
transfer gear unit where power from both engines is transferred to
a single shaft which is directly connected to the propeller shaft (fig.
51).. Two drive gears, one mounted on each engine drive shaft (clutch
shaft), drive the center or driven gear which is mounted on the engine
driven shaft (fig. 87).There are 85 teeth on each drive gear, and 62
teeth on the driven gear. With this step-up ratio the propeller shaft
rotates at 1.37 times engine speed.

119. LUBRICATION,

a. Description. The transfer gear case, when filled to the top of
the filler elbow on left side of case holds 214 quarts of oil. The gears
run in a bath of oil and the bearings are lubricated by splash.

b. To Check 0il Level in Transfer Gear Unit. Raise hinged
door over rear universal joint. Examine transfer gear case for oil
leaks. Remove plug in filler elbow (fig. 88). Add oil as necessary to

ENGINE ENGINE
DRIVE GEAR DRIVEN GEAR ENGINE

DRIVE GEAR

RA PD 61413

Figure 87—Drive and Driven Gears in Transfer Gear Unit
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Figure 88—Transfer Gear Unit Filler Plug

bring level up to top of elbow. Install and tighten plug and lower the
hinged door,

¢. To Drain Transfer Gear Unit. Raise hinged door over rear
universal joint. Remove filler plug. Place suitable container on floor
under drain elbow at bottom of case and remove drain plug, After
0il i1s drained install drain plug and tighten.

d. To Flush Transfer Gear Unit. Pour 2 quarts of SAE 10
engine o1l into transfer gear case. Temporarily install filler plug.
Operate engines at 1,000 revolutions per minute, with clutches en-
gaged and transmission in neutral, for five minutes. Drain out flush-
ing oil, install and tighten drain plug.

e. To Refill Transfer Gear Unit. Remove filler plug and pour
2145 quarts of SAE 30 engine oil into filler elbow. Oil level must be
visible in elbow (fig. 88). Install and tighten plug. Lower the hinged
door,
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120. PROPELLER SHAFT AND UNIVERSAL JOINTS.

a. Description. The propeller shaft and universal joints (fig. 89)
transmit the driving force from the transfer gear unit to the trans-
mission. The front universal joint sleeve yoke (slip hub) is splined
and fits onto the splines on the front end of the propeller shaft. This
simplifies installation of the propeller shaft and also takes care of
slight variation in distance between the transfer gear unit and trans-

mission. The universal joints are equipped with needle roller bearings
which must be lubricated (par. 122) when universal joints are in-

stalled, and at regular lubrication intervals (par. 31).

121. INSPECTION OF PROPELLER SHAFT AND UNIVERSAL
JOINTS.

a. Inspect Rear Universal Joint. See that clutch lockouts are in
and transmission is in neutral. Raise door in fighting compartment
floor over rear universal joint. Take out four bolts and remove rear
universal joint cover. Examine inside of cover for grease thrown out
of universal joint. If a large quantity of grease has been thrown onto
cover, the universal joint oil seals leak, and the propeller shaft must
be replaced. If oil seals are satisfactory, try turning propeller shaft
back and forth by hand and move it up and down. If there is an
appreciable movement, the bearings are worn and the propeller shaft
must be replaced. If bearings are not worn, tighten the universal
joint flange bolts to see if they are loose. Pull clutch lockout out.
Rotate propeller shaft by hand and inspect weld around propeller
shaft tube. Lubricate rear universal joint (par. 122 b). Install rear
universal joint cover and lower the door in fighting compartment
floor.

b. Inspect Front Universal Joint and Propeller Shaft. Lockout
both clutches and shift transmission into gear. Take out bolts and
remove front universal joint cover with inspection plate in place.
Examine inside of cover, and if there is any quantity of grease, it
indicates that universal joint bearing oil seals leak, and the propeller
shaft assembly must be replaced. If seals do not leak, try turning
propeller shaft by hand and work it up and down. Watch for move-
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Figure 90—Lubricating the Front Universal Joint

ment between trunnion and yokes (fig. 89) which indicates bearings
are worn and the propeller shaft must be replaced. Also check for
worn splines in sleeve yoke (slip hub). If there is no appreciable
wear, tighten the universal joint flange bolts to make sure they are
not loose. Shift transmission into neutral. Rotate propeller shaft by
hand and inspect weld on propeller shaft tube. Lubricate universal
joint and slip hub (par. 122 a). Install front universal joint cover.

122. LUBRICATION OF UNIVERSAL JOINTS.

a. Lubricate Front Universal Joint. Take out two bolts and
remove front universal joint inspection plate. Attach grease gun hose
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Figure 91—Lubricating the Sleeve Yoke on Front Universal Joint

lubrication fitting at side of trunnion (fig. 90). Pump lubricant into
joint until it starts coming out the pressure relief valve fitting in
center at rear of trunnion. Unscrew oil plug on sleeve yoke (slip
hub), and screw in a spare lubrication fitting. Attach grease gun, and
pump lubricant in until it starts coming out the rear of the dust
cap (fig. 91). Remove lubrication fitting, and screw oil plug in
tightly. Install inspection plate, and tighten bolts.

b. Lubricate Rear Universal Joint. Raise fighting compartment
.door over the rear universal joint. Take out four bolts, and remove
239 Original from
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Figure 92—Removing Front Universal Joint from Propeller Shaft

rear universal joint cover. Attach grease gun hose to lubrication
fitting at side of trunnion (fig. 89). Pump lubricant into joint until
it starts coming out of the pressure relief valve in center at front of
trunnion (fig. 89). Install rear universal joint cover and lower the
door.

123. REMOVAL OF PROPELLER SHAFT AND UNIVERSAL
JOINTS.

a. Remove Propeller Shaft Housing. To provide additional
working space, first remove headlight from storage bracket on hull
right side plate. Also remove assistant driver’'s seat (par. 173 b) and
place in out-of-way position. Take out bolts which attach front uni-
versal joint cover to hull floor and to propeller shaft housing, and lift
cover off, Raise fighting compartment rear door and remove bolts
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Figure Fﬂ—FuﬂHnnlng Frnpaﬂar ihuﬂ to Lower it into
Escape Hatch

which attach rear universal joint cover, and lift cover out. Raise doors
in fighting compartment floor and clear stowage spaces to provide
access to propeller shaft housing center cover. Release and lower the
escape hatch (par. 172 b). Take out bolts which attach propeller
shaft housing rear cover, and remove cover. Remove bolts which
attach propeller shaft housing center cover to right and left side
plates. Raise cover clear of housing side plates and pull cover forward
into assistant driver's compartment and out through escape hatch.

b. Disconneect Front Universal Joint. Lockout both clutches.
Unscrew sleeve yoke dust cap (fig. 89). Unscrew nuts on front uni-
versal joint flange and remove bolts. Pull universal joint back on
splines and lower the shaft onto the propeller shaft housing strap.

¢. Disconnect Rear Universal Joint. Unscrew nuts on rear uni-
241
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Figure 94—Lifting Propeller Shaft Out Through
Assistant Driver's Door

versal joint flange, and remove bolts, Pull universal joint forward
from flange on engine driven shaft, and lower the propeller shaft,

d. Remove Propeller Shaft from Vehicle. With one man at
front and another at rear of propeller shaft, raise shaft up and over
the right side plate of propeller shaft housing, and place it on hull
floor. Pull front universal joint off splines on end of shaft (fig. 92).
Remove periscope from assistant driver’s door, and open and latch
door. Move front end of propeller shaft toward right front corner
of hull, raising it as shaft is being pulled forward (fig. 93). This will
permit rear universal joint to clear the inner rear corner of escape
hatch so shaft can be lowered through escape hatch onto ground.
Lift shaft up through assistant driver’s door and remove it from the
vehicle (fig. 94). Slide front universal joint onto splines on propeller
shaft, and screw dust cap onto sleeve yoke,
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124. INSTALLATION OF PROPELLER SHAFT AND
UNIVERSAL JOINTS.

a. Place Propeller Shaft into Vehicle. Unscrew dust cap and
pull front universal joint off the propeller shaft. Lower rear universal
joint end of propeller shaft through assistant driver’s door and down
through escape hatch until it rests on the ground. Swing front end
of propeller shaft into right front corner of hull, Raise shaft until
rear universal joint clears rear inner corner of escape hatch so rear
of shaft can be moved onto the hull floor (fig. 93). Move shaft back
on floor on right side of propeller shaft so that front universal joint
can be positioned on shaft (fig. 92). Rotate the shaft so that alining
arrow on front end of propeller shaft tube is up. Make sure that dust
cap, retainer washer, gasket and another retainer washer are placed
on the propeller shaft in this exact order and that the cork gasket
is serviceable (fig. 89). Position the front universal joint on the pro-
peller shaft splines so that the arrow on rear of the sleeve yoke (slip
hub) is in line with arrow on shaft, and slide joint back onto splines
(fig. 92). Slide gasket and retainers against sleeve yoke, and screw
dust cap onto sleeve yoke and tighten. With one man at front and
another at rear of propeller shaft, lift it up and over the right plate
on propeller shaft housing.

b. Connect Rear Universal Joint. Wipe rear universal joint
flange and flange on engine driven shaft clean. Position the universal
joint flange, and install bolts from rear with the nuts on universal
joint flange side, Tighten nuts. Lubricate rear universal joint (par.
122 b).

c¢. Connect Front Universal Joint. Wipe universal joint flange
and flange on transmission shaft clean. Position the universal joint
flange, and install bolts from the front with nuts on universal joint
flange side. Tighten nuts. Lubricate front universal joint and sleeve

yoke (par. 122 a).

d. Install Propeller Shaft Housing. Complete the assembly by
reversing the remainder of the removal procedure (par. 123).
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125. POWER TRAIN.

a. General Description. The power train is an assembly which
includes the transmission, controlled differential with steering brakes,
and the final drives with the sprockets which drive the tracks (fig.
95). The units are bolted to, or assembled in, a large one-piece casting,
called the differential housing, which is bolted to the hull and forms
the front part of the wehicle (fig. 1). The final drive units can be
removed as separate assemblies with the power train in the vehicle.
The brakes are adjusted, and brake shoe assemblies can be replaced
with the power train in the wvehicle. But the transmission, and the
differential housing assembly are always removed or installed after
the power train is removed from the vehicle.

126. TRANSMISSION.

a. Description. The transmission is an extra heavy duty type
with five forward speeds and one reverse (fig. 95). The transmission
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case is bolted to the differential carrier. The pinion which drives the
differential bevel drive gear (ring gear) is mounted on the forward
end of transmission output shaft. On earlier vehicles the parking
brake is mounted on the rear of the transmission case (par. 134 a).

127. DIFFERENTIAL.

a. Description. The differential permits the outer track to travel
faster than the inner track on turns or one track to travel faster than
the other on uneven ground. Because the differential is the con-
trolled type, it also provides a means for steering and stopping the
vehicle. When the brake on either brake drum is applied, it puts
a planetary gear train on that side of the differential into motion.
As a result, the track on the same side of the vehicle as the brake
which is being applied is slowed down, the other track speeded up,
and the vehicle steers to the side of the slower moving track. Because
of the arrangement of the gears, the inner track can never be com-
pletely stopped when making a turn, as long as the outer track is
moving, regardless of the force applied on the steering brake. This
provides the vehicle with greater stability and makes it safer to steer
under all conditions.

128. LUBRICATION OF POWER TRAIN.

a. General Description. The transmission, differential, and final
drives are lubricated by a single lubrication system. An oil pump in
the transmission, driven by the transmission input shaft, draws oil
from a sump in the differential housing and forces it through lines
to the oil cooler on the engine compartment bulkhead and back into
the transmission (fig. 96). The cooled oil lubricates the transmission
gears and bearings and flows into the sump in the differential housing.
A tube leading from a tee connection in the return line from the oil
cooler delivers oil to the ring gear and pinion and the oil also lubri-
cates the differential gears and bearings. The steering brake drums
turn in a bath of oil which absorbs much of the heat generated by
braking. The oil level maintained in the final drive housing provides
splash lubrication for the final drive gears and bearings., The power
train lubricating system has a capacity of 38 U. S. gallons with single
anchor brakes and 43 gallons with double anchor brakes.

b. To Check Power Train Oil Level. Before checking the oil
level in the power train, the vehicle must be driven sufficiently to
warm up the oil, and afterwards must stand on level ground for at
least five minutes to permit oil to drain back so that the level can
be checked accurately. To check the oil level, unscrew and remove oil
level indicator (filler cap) on right side. of transmission case, and
with a clean cloth, wipe off measuring rod attached to the cap (fig.
97). Insert measuring rod in filler opening so that cap rests on edge
of opening. Do not screw cap on. Lift measuring rod out, check oil
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b. Removal of Track Idler Wheel.

(1) DiscoNNECT THE TRACK. Release the track tension (par. 150).
Disconnect the track below the idler wheel to be removed (par.
152 b) and move upper section of track forward on track support
rollers.

(2) PuLL IDLER WHEEL. Take out six bolts and remove cap and
gasket. Remove the cotter pin from spindle nut. Unscrew nut with
idler wheel shaft locknut socket wrench (41-W-2574-300) and remove
the flat washer. Attach the idler wheel puller (41-P-2940-800) to
hub using all six bolts. Hold puller from turning, with wrench on
body of puller, and turn the puller screw clockwise, When wheel is
free lift it straight off spindle to avoid damaging oil retainers (grease
seals). Remove idler wheel puller.

c. Disassembly of Track Idler Wheel.

(1) RemoveE IDLER WHEEL OUTER BEARING. Place idler wheel,
outer side up, on two blocks spaced to clear the hub. Remove the nut
and cone-shaped washer from end of screw in idler wheel outer bear-
ing puller (41-P-2900-27). Position the puller legs on top of idler
wheel hub. Place washer, with tapered side up, on lower end of puller
screw and install nut. Use wrench to hold screw from turning and
turn the screw nut on top of puller legs to pull bearing out of hub.
Take off nut and washer and remove bearing from puller screw. Lift
bearing spacer out of idler wheel hub (fig. 171).

(2) REeEmoVE IDLER WHEEL INNER BEARING AND OIL RETAINERS.
Place the idler wheel inner bearing drift (41-D-1543-800) down inside
hub and center the drift in the inner race of the wheel bearing. Attach
idler wheel puller (41-P-2940-800) to hub with six bolts. See that
the blocks under wheel are spaced to clear the hub. Turn puller screw
in to push the oil retainers and inner wheel bearing out of hub (fig.
130). Remove the puller.

d. Inspection of Track Idler Wheel After Disassembly. Thor-
oughly clean the wheel and wash out hub. Inspect wheel for cracks.
Inspect bearing bores for wear. Wash the bearings in clean Diesel
fuel and carefully inspect for cracked or chipped balls and worn
races (fig. 130). See that ends of spacer are not galled. Replace worn
bearings. If oil retainers (grease seals) show wear, they must be re-
placed. Make sure the lubrication fitting and pressure relief fittings
are not damaged. Clean spindle and carefully inspect for cracks and

wear. Make sure it is not bent. Replace spindle if damaged (par.
157 g).

e. Assembly of Track Idler Wheel.

(1) INsTALL IDLER WHEEL OUTER BEARING. Place track idler
whee!, outer side up, on blocks. Pack bearing with general purpose
grease. Start the bearing squarely into the hub by tapping lightly
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with hammer on outer race. Place idler wheel outer bearing drift
(41-D-1540-550) on bearing and center the drift in the bearing inner
race. Use arbor press or push-and-pull hydraulic jack and press bear-
ing into hub until it is firmly seated. Remove the drift.

(2) InstaLL IDLER WHEEL INNER BEARING AND SPACER. Turn
wheel over on blocks. Place bearing spacer, smaller end first, into
hub and against outer bearing (fig. 130). Pack inner bearing with
general purpose grease, Start bearing squarely into hub by tapping
lightly on outer race with hammer. Center the idler wheel inner bear-
ing drift (41-D-1540-500) on bearing. Use arbor press or push-and-
pull hydraulic jack and press bearing into hub until it is firmly seated.
Remove drift.

f. Installation of Track Idler Wheel.

(1) INsTALL O1L RETAINERS ON SPINDLE. Soak the retainers to
be installed for at least 15 minutes in SAE 10 engine oil to soften the
leather seals. Make a two-piece spacer not over 14g-inch thick to be
used to firmly seat both oil retainers in the hub to provide clearance
between the outside retainer and the flange on spindle. A suitable
spacer easily can be made by removing the thick ring from a worn
idler wheel oil retainer (grease seal) and sawing it in half. Lightly
coat the spindle with general purpose grease. Place one oil retainer
on the spindle with the leather lip facing the spindle flange and care-
fully work it onto the shoulder next to the flange. Next position the
second oil retainer (grease seal) the same way with leather lip facing
the spindle flange. Insert the halves of the spacer, previously made,
between the first oil retainer and flange on spindle so the outer edges
are even with the oil retainer and push both retainers tightly against
spacer to hold it in position.

(2) InstaLL IDLER WHEEL oN SPINDLE. Push the idler wheel
onto spindle as far as it will go by hand. Screw the idler wheel install-
ing tool (41-T-3216-150) tightly onto end of spindle. Turn nut on in-
stalling tool screw and push idler wheel into place on spindle, watching
to see that the oil retainers enter the bore in the hub evenly as wheel is
being pushed on. Stop turning the nut when bearings are felt to seat
firmly against shoulders on spindle and back off on nut at least three
full turns. Using a wood block to protect idler wheel inner flange, drive
the wheel outward sufficiently so the halves of the split spacer used
to seat the oil retainers (grease seals) can be removed with a screw-
driver. Again screw down the installing tool nut to seat the bearings
on the spindle. Unscrew tool from end of spindle. Install flat washer
and slotted nut on spindle. Tighten the nut, using idler wheel shaft
lock nut socket wrench (41-W-2574-300). Insert and spread new
cotter pin. Using new gasket, install the idler wheel cap with six
bolts and lock washers and tighten bolts. Fill hub with general pur-
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pose grease until it flows out of relief fitting (fig. 129). Connect track
(par. 152 ¢) and adjust track tension (par. 150).

g. Removal of Track Idler Wheel Spindles. Release track ten-
sion (par. 150). Disconnect track below idler wheel (par. 152 b) and
remove idler wheel (par. 157 b). Unscrew both clamping bolts (fig.
125) and take out the bolt nearest locking collar. Screw spreader
bolt (left-hand threads) in, to spread clamp. Remove cotter pin and
locking collar from inner end of spindle. Work spindle out of bracket
(fig. 130).

h. Installation of Track Idler Wheel Spindle. Coat spindle
lightly with general purpose grease, and work it into bracket. Install
clamping bolt which was removed. Place locking collar on shaft and
install and spread new cotter pin (fig. 118). Install idler wheel (par.
157 f). Connect track (par. 152 ¢) and adjust track tension (par.
150).

158. BOGIES.

a. Description. The six bogies provide the spring suspension for
the vehicle (fig. 118). Practically the total vehicle weight, excluding
the section of the track on the ground, the bogie wheels and some
- other bogie parts, is supported by twelve large volute springs. A pair
of springs are mounted in each bogie. The single lower spring seat
also serves as a movable trunnion on which two double arm levers
pivot. The ends of these levers bear directly on the bogie arms near
the ends attached to the bogie wheels. Thus the weight supported
by each pair of volute springs is transferred to two bogie wheels
which bear against the track in contact with the ground. This design
provides independent vertical movement of the wheels when the
track passes over uneven surfaces. The lower section of the track
traveling on the ground is guided by the bogie wheels. The upper
section of the track, between the drive sprockets and idler wheels, is
supported and guided by track support rollers. The support rollers
are mounted on brackets bolted to the rear sides of the bogie brackets,

159. BOGIE WHEELS.

a. Description. The bogie wheels turn on either ball or tapered
roller bearings which are mounted on a gudgeon which supports and
positions the wheel ends of the bogie arms. Bogie wheels are equipped
with solid rubber tires which run on the inside of the track (fig. 118).

b. Removal of Bogie Wheel.

(1) RAISE BoGIE WHEEL. Place the bogie wheel lift (41-L-1375)
on the track under the arms of the bogie wheel to be lifted and with
the foot of the lift pointing away from the bogie wheel (fig. 131).
Slowly move the vehicle either forward or backward, depending upon
which bogie wheel is to be removed, to push the lift into a vertical
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Figure 131—Raising Bogie Wheel with Lift
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position and raise the wheel (fig. 131). NOTE: It will be necessary
to disconnect the track below the sprocket when using lift to raise
front bogie wheel, Sét the parking brake. Inspect bogie wheel (par.
148 f (3)).

(2) RewmovE BoGiE WHEEL GUDGEON. Use bogie wheel nut socket
wrench (41-W-2573-150), and remove nut on inner end of gudgeon.
If casteHated nut is used, first remove cotter pin. On outer end of
gudgeon remove the screw and washer used to protect the threads
on the end of gudgeon. Screw threaded end of slide-hammer type
gudgeon puller (41-P-2957-33) into end of bogie wheel gudgeon.
Bump the hammer (weight) out hard against stop on end of puller
as required to pull the gudgeon. Remove the puller from the gudgeon.
Roll wheel away from bogie and lift out.

¢. Disassembly of Bogie Wheel. Place bogie wheel, outer side
up, on blocks spaced to clear the hub, with cloth under hub to pro-
tect bearings from dirt. Lift out the bearing outer spacer. Insert brass
drift through outer bearing and move center spacer to one side so
drift is against inner race of inner bearing. Hammer on drift, moving
it around each time, to drive bearing out squarely. The bearing outer
spacer, the two oil retainers and the bearing center spacer will drop
out when the bearing is removed. Turn the wheel over, and drive out
the outer bearing in the same manner,

d. Inspection of Bogie Wheel After Disassembly. Clean wheel
and inside of hub. Inspect tire and rim. Examine wheel for cracks
and broken welds. Carefully inspect bearing bores in hub and if worn
due to bearing turning, replace the wheel. Wash bearings, spacers,
and oil retainers (grease seals) in clean Diesel fuel. Inspect bearings
for wear and damage. Inspect bearing center spacer, oil retainers and
bearing outer spacers for wear or damaged oil seals. Inspect gudgeon.
Replace wheel or any other unserviceable parts. Install new pressure
lubrication and oil relief fittings if necessary. If bogie wheel bearings
are tapered roller type and bearing clearance was excessive (par.
148 e), replace with double row ball bearings CABX3AL.

e. Assembly of Bogie Wheel. Bogie wheel bearings may be
either ball or tapered roller type. Following are the procedures for
correct assembly with either type. Oil retainers may be either leather
or neoprene type and each requires that different outer spacers be
used. With leather oil retainers (B132704-AB), bearing outer spacers
B153965 must be used. With neoprene type oil retainers (A244809),
bearing outer spacers B197500 must be used.

(1) InsTALL BALL BeEARINGS. Place bogie wheel on blocks. Wipe
bearing seat clean. Pack bearing with general purpose grease to
supply initial lubrication. Start bearing squarely in bore by tapping
lightly around outer race. Place bogie wheel bearing installing drift
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Figure 132—Bogie Wheel Parts

(41-D-1463) on bearing and center it. Use arbor press or push-and-
pull hydraulic jack, and press bearing in until it is seated. Turn
wheel over, and wipe bearing seat clean. Place the center spacer
down on the bearing and move it over to edge of bearing seat (fig.
132). End of spacer must not extend above bearing seat. Install the
other bearing in similar manner, centering the spacer before bearing
is seated. Make sure that the outer bearing spacers are the correct
ones to use with the type of oil retainers being installed. Leather type
retainers must be soaked in SAE 10 engine oil for 15 minutes before
installing to soften the leather. Work two oil retainers onto each
bearing outer spacer with lips of both retainers facing the flange on
the spacer. Install the retainer with spacers in the hub.

(2) InstALL TAPERED RoOLLER BEArRINGS. When installing tapered
roller bearings in bogie wheels, never install one new bearing and
one used bearing. If one bearing has to be replaced, always install two
new bearings and a new center spacer. Place wheel on blocks and
wipe the bearing seat clean. Start bearing outer cup squarely in bore,
with thick edge down, by tapping with hammer. Using a brass drift,
drive bearing cup down against seat. Turn wheel over, wipe out seat
and install other outer bearing cup in similar manner. Pack rollers
with general purpose grease, and place cone and rollers in cup. Install
two oil retainers on bearing outer spacer with lips facing flange on
retainer, and install retainer in hub. Turn wheel over, position the
bearing center spacer, and install cone and rollers and other retainer
in similar manner.
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f. Installation of Bogie Wheel. Apply general purpose grease
to each side of bogie wheel hub and position gudgeon pin oil seals,
one on each side, with felt side in and rubber side out. Screw bogie
wheel installing guide (41-G-2500) onto inner end of gudgeon. Lower
the bogie wheel into position between the arms with lubrication
fitting to the outside. Raise wheel to line up holes and drive gudgeon
in part way. See that Woodruff key is seated in gudgeon and lined

SPRING SKID PLUG ROLLER LEVER

RA PD 36415

Figure 133—Bogie (Late Type)

up with keyway in arm. Screw bolt with lockwasher into threads in
head of gudgeon, first coating bolt threads with general purpose
grease, and tighten bolt. Remove gudgeon installing guide and, de-
pending upon type of gudgeon nut removed, install castellated nut
or new safety nut. Tighten nut and check bearings by turning wheel
to make sure bearings are not tight and that there is no play. If
wheel does not turn freely and bearings are tapered roller bearings,
wheel must be removed because length of bearing center spacer is
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not correct and higher authority must be notified. If bearings are
all right, install cotter pin and spread if castellated gudgeon nut is
used. Fill bogie wheel hub with general purpose grease until it flows
from pressure relief fitting. Move vehicle to lower the wheel off lift,
and remove the lift.

160. YOLUTE SPRINGS.

a. Description. The suspension springs are called volute springs
because they are coiled into a spiral shaft (fig. 133). When the

GUDGEON GUDGEON PULLER 41-P-2957-33

HYDRAULIC JACK

RA PD 61468

Figure 134—Removing Gudgeon (Early Type Bogie)

springs are in position on the vehicle, the greater portion of each coil
is nested inside the adjacent coil..To insure uniform spring action, the
springs in each bogie always must be replaced in pairs.

b. Removal of Volute Springs.

(1) REMOVE TRACK. Disconnect track (par. 152) and move ve-
hicle to pull track off top of bogie from which volute spring is to be
removed.

(2) InstaLL VoLUTE SPRING CoOMPRESsORS. The procedure for
disassembling both early and late type bogies is practically identical
except for removal of bogie arms from the bogie bracket. On earlier
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LUBRICATION LOWER LEVER UPPER
FITTING RUBBING PLATE RUBBING PLATE

GREASE RELIEF VALVE SPACER ARM RA PD 41440

Figure 135—Rubbing Plates on Rocking Lever and Bogie Arm

models, clamping bolts in sides of brackets must be removed to pull
gudgeons (fig. 134). Bracket caps on the lower ends of brackets on
later type bogie simplify the assembly. Remove locking wire on bolts
which attach track skid. Take out bolts and remove skid (fig. 133).
On earlier type bogie, remove locking wire and four bolts which attach
track support roller shaft and remove roller. Remegve two cover plugs
(fig. 133) in top of bogie bracket with plug wrench (41-W-1960). Put
the two volute spring compressors (41-C-2556) down through the
holes in the top of bogie bracket, and screw all the way into the
threaded holes in the spring seat, backing off nuts on compressors as
necessary. Use spring compressor box socket wrench (41-W-640-200)
and turn the compressor nuts to pull the compressors up until there

1s slight clearance between the rubbing plates on the rocking levers
and the rubbing plates on the bogie arms.

(3) DiscoNNEcT BOGIE ARMS. Straighten lugs on bogie bracket
cap nut locks. Remove the six nuts and the two caps which will re-
lease the gudgeons that attach inner ends of bogie arms to bracket.
Support two arms on each side with crowbars when removing bolts.
Drive out gudgeon pin, removing thrust plates and spacers.
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(4) Remove VoLuTE SPRINGS. Position a 12-ton jack under outer
edge of hull in back of bogie and lift side of vehicle until the other
four bogie wheels are several inches above track. Place a 5-ton jack
under spring seat and raise seat until nuts on spring compressors
start to raise. Screw the compressor nuts up to the top of the thread.
Lower the jack until the volute springs are fully extended and remove
seat, rocking levers and volute springs.

¢. Inspection of Bogie Parts. Inspect spring seat rocking lever
trunnions and if worn replace spring seat (fig. 136). If bushings in
rocking levers are worn, replace the levers. If levers are to be re-
installed, examine rubbing plates. Replace plates if broken or badly
worn. Inspect spring seat rings on spring pins on lower spring seat
and replace if worn. Clean and inspect bogie arms for cracks and
worn bushings. If unserviceable, replace arms. If arms are to be
reinstalled, inspect rubbing plates, replacing plates if broken or
badly worn. If bolts cannot be held from turning, chisel the nuts off.
Inspect gudgeons and thrust plates for wear and replace if necessary.
Carefully inspect bogie bracket inside and out, and if damaged,
notify higher authority. If inspection of volute spring when installed
(par. 148 f (2)) indicated that volute springs were weak, replace the
pair. Otherwise inspect springs to see if they are broken or cracked.
Also place springs side by side on level surface to compare lengths.
Variation in length shows the shorter spring has taken a permanent
set and both springs must be replaced. Inspect support roller and
bearings and bracket. If bearings are worn, replace the track support
roller assembly. If bracket is damaged, replace it (par. 161 b).

d. Installation of Volute Springs.

(1) AsSEMBLE ROCKING LEVERS AND SPRING SEAT. Place one
spring seat ring on each of the two pins on spring seat (fig. 136).
Position one rocking lever so that it rests on the lowered inner bogie
arms. Assemble spring seat and other rocking lever. Do not use grease
on trunnions. Position the two wvolute springs on the seat. Lift
assembly from both sides and position 5-ton jack under spring seat.
While the assembly is being steadied and guided, put the two spring
compressors (41-C-2556) down through the holes in top of bogie
bracket and screw them all the way into the threaded holes in the
spring seat.

(2) Cowmpress VoOLUTE SPRINGS. Raise jack to compress springs.
As springs are being compressed, turn nuts on compressors with
wrench (41-W-640-200) until they are at lower ends of threads and
hold springs in fully compressed position. Lower and remove jack.

(3) AssSeMBLE BoOGIE ARMS. Start one gudgeon through hole in
outer arms, place spacer on gudgeon and push it into hole in inner
arm (fig. 136). In like manner, assemble the other gudgeon pin and
spacer. Place a thrust plate on each end of the two bogie arm
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RA PD 36232

Figure 136—Bogie Paris
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gudgeons. Raise the arms into position and place a 5-ton jack under
spacers for support. Rotate gudgeons so the notches in the gudgeons
engage the studs. Raise the assembly until gudgeons seat in the ends
of the bogie bracket and install caps, using new cap locks (fig. 136).
Tighten nuts and bend lugs on locks against flats on nuts to hold
them from turning.

(4) COMPLETE THE AsSSEMBLY, Lower and remove the 12-ton jack
supporting the vehicle. Unscrew nuts while holding compressors with
wrench to release springs evenly. Remove the two compressors. Install
and tighten the two plugs in holes in top of bogie bracket. Install
the track support roller (par. 161 d) if removed. Install the track
skid, and tighten bolts. Safety wire all bolts with heads drilled for
locking wire. Install track (par. 155). Adjust track tension (par. 150).

161. TRACK SUPPORT ROLLERS.

a. Description. The center section of each track is supported and
guided by three track support rollers. One support roller is mounted
on each bogie. On earlier models, the rollers were mounted on top
of bogie brackets (fig. 137). On later vehicles the support rollers are
mounted in a bracket bolted to rear side of the bogie (fig. 133).

b. Removal of Track Support Roller or Bracket. On later type
bogies, if track support roller bracket is to be removed, remove bracket
and roller assembly. Remove locking wire and bracket bolts, and
remove bracket. To remove roller on earlier type bogies, remove
locking wires and bolts. On later type bogies, remove safety nuts and
roller shaft bolts. Hold track up to provide clearance for roller, Use
crowbar and block or blocking and jacks, loosening track tension
(par. 150) if necessary and remove roller.

A—LOCK WASHER T—NUT

B—BOLT U—BOGIE BRACKET CAP
C—LOCKING WIRE V—BOGIE BRACKET CAP STUD LOCK
D—TRACK SUPPORT ROLLER W—BOGIE ARM

E—BOLT X—STUDS

F—LOCK WASHER ¥Y—MNUTS

G—BOLT Z—LOWER RUBBING PLATE

H—PIPE PLUG AA—BOGIE ARM

I—TRACK SKID AB—BOGIE WHEEL

J—BOGIE BRACKET AC—WOODRUFF KEY

K—VOLUTE SPRING AD—BOGIE WHEEL GUDGEON
L—BOGIE LEVER BUSHING AE—THRUST PLATE
M—BOGIE LEVER AF—ARM GUDGEON BUSHINGS
N—BOLT AG—SPACERS
0 —LOCK WASHER AH—SPRING SEAT TRUNNION
P—UPPER RUBBING PLATE Al—VOLUTE SPRING SEAT
Q—BOGIE ARM GUDGEON AJ—VOLUTE SPRING SEAT RING
R—SCREW AK—TRACK SUPPORT ROLLER BRACKET
$—COTTER PIN RA PD 8362328

Legend for Figure 136—Bogie Paris
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Figure 137—Bogie Assembly (Early Type)

¢. Inspection of Track Support Roller. If bearings or roller are
damaged, replace the track support roller as an assembly complete
with shaft and bearings (fig. 136). If roller is serviceable and only
the bracket is to be replaced, inspect lubrication fitting and relief
fitting and install new ones if necessary.

d. Installation of Track Support Roller. Install track support
roller and bracket assembly or support roller by reversing the re-
moval procedure. Use lock washers on bracket nuts. Tighten and
safety wire the bolts. Use new safety nuts on support roller shaft
bolts. See that roller turns freely and lubricate bearings with general
purpose grease until grease starts coming out relief fitting. Adjust
track tension if necessary (par. 150 b).

162. GROUSERS.

a. Description. A set of 26 grousers or demountable metal cleats
are provided with vehicles equipped with rubber tracks. The grousers
are carried on racks (fig. 5) on the upper hull side plate. The
grousers are used to provide additional traction on mud, sand, snow
or on ice. Ten grousers are usually installed, one between every
seventh and eighth link on each track. When necessary to climb over
an obstacle or out of a mud hole, the grousers can be grouped closer
together on either track. The other six grousers are used for emer-
gencies or replacements.

b. Installation of Grousers. Remove safety nuts on end plate,
and lift grouser off rack. Clean out the holes in both ends of the link
pins. Place grouser across track between links (fig. 138) at front of
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Figure 138—Installing Grouser

vehicle and insert pins on end of grouser into holes in inner end of
track link pins. Install grouser end plate so pins are entered into holes
in outer end of track link pins, and install safety nuts and tighten
securely. ‘

¢. Removal of Grousers. Take off the two safety nuts. Tap off
end plate, and remove grouser. Inspect grousers for wear or damage
and replace as required. Examine safety nuts and if they are no
longer serviceable, replace them. Hang grousers on stowage rack by
inserting end pins in holes in rack. Install the end plates on lower
ends of grousers, and tighten nuts.
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163. HULL.

a. Description. The hull is constructed entirely of armor plate.
Plates of warious thicknesses to form the floor, sides and deck are
arc-welded into a rigid one-piece structure. The hull serves both as
the frame and body of the wvehicle. The brackets for the bogies, or
suspension units, are bolted to the hull sides and floor (fig. 124).
The differential or power train housing, bolted into the opening in
the front, forms the lower front portion of the hull (fig. 1).

164. DRIVER’S DOOR.

a. Removal and Installation of Driver’s Door. If driver’s door
1s to be removed for repairs and hinge is not damaged, remove cotter
pin and drive out hinge pin (fig. 22). Otherwise, take out bolts and
remove hinge and door as an assembly. Lubricate hinge pin before
installing, and insert with head of pin toward the turret.

312

UMIVERSITY OF ILLINOI!

AT UREAMA-CHAMPAIGN



TM 9-752
165-167

HULL AND TURRET
165. FENDERS.

a. Description. The sheet metal fenders over the drive sprockets
on each side of the vehicle keep mud or dirt from being thrown up
onto the vehicle by the tracks (fig. 1). The front section of the fender
is hinged so it can be raised out of the way when removing the track.

b. To Raise or Lower Front Section of Fender. From under-
neath, at the inner side of fender, loosen the bolt at the lower rear
corner of the front section. Loosen the two bolts at center of the
outer side of the fender, and raise front section. To lower the front
section, first make sure the lock washers are against heads of bolts,
then lower front section into position. Tighten the three bolts pre-
viously loosened.

¢. Removal of Fender. Raise front section of fender (par. 165
b). From beneath and inside the fender remove the two long bolts
which attach rear section of fender to the differential housing. Also
remove two short bolts from rear upper corner which attach fender
to hull side plate. Next remove the three bolts from the hull deflector
plate. Support fender and, from below, hold screws and remove
safety nuts on top of fender at rear edge. Lift off fender.

d. Installation of Fender. Place fender in position with front
section raised, and insert the two outer screws at rear edge from
below. Install but do not tighten safety nuts, Install the two long
bolts, with lock washers, in the differential housing. Install the
two short bolts, with lock washers, at upper rear inner corner and
tighten bolts. Install the two remaining bolts and safety nuts in
upper rear edge and the three bolts, flat washers, and nuts which
attach fender to deflector plate. Shift fender to aline it with hull, and
tighten all bolts. Complete the installation by reversing the remainder
of the removal procedure (par. 165 b).

166. TOWING SHACKLES.

a. A towing shackle must be removed in order to attach a towing
cable. When removing a front towing shackle with cotter pins in both
ends of shackle pin, remove outer cotter pin and drive the shackle
pin toward center (fig. 1). On later vehicles, a quickly removable
spring retainer pin is used on one end of shackle pin.

167. ENGINE COMPARTMENT DOORS AND COVER PLATES.

a. To Open Engine Compartment Doors. Traverse turret to
clear doors (fig. 3). See that all filler opening covers are closed.
Remove the bolts in the front and rear inner corners of each door.
Lift door with handle. Doors always must be lowered slowly to
avoid injury to personnel,
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h. To Close and Bolt Engine Compartment Doors. Raise doors
to vertical position, and lower slowly into closed position. Install
bolt in each front and rear corner of each door and tighten bolts,

¢. Remove Engine Compartment Doors and Side Cover Plates.
Traverse the turret to clear doors and side cover plates. Remove the
bolts in the front and rear inner corners of each door. Remove all
the bolts along the front, side, and rear edges of the side cover plates.
Raise either door and install engine compartment top plate lifting eye
bolts (41-B-1586-200), one in each hole in door, and screw nut on
each eyebolt. Hoist door and side cover plate off. Remove other door
and side plate in similar manner.

= e ——— mumhu.:
Hjure 139—Splash Panel Raised and Locked

d. Install Engine Compartment Doors and Side Cover Plates.
Attach one engine compartment top plate lifting eye bolt (41-B-
1586-200) in hole in each inner corner of door. Hoist door and
side cover plate and lower into position on vehicle. Install side cover
plate bolts and tighten. Remove eyebolts, and install other door and
cover plate in similar manner. Remove eyebolts, and install a bolt in
each front and rear inner corner of each door and tighten bolts.

e. Removal of Engine Compartment Cover Plates as a Unit.
Traverse the turret to clear the engine compartment doors. Open
engine compartment doors (par. 167 a). Unhook engine compart-
ment splash panel. Close the engine compartment doors, and install
only the two bolts in the rear inner corners of the doors. Remove
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bolts along front edge of each side cover plate. Remove bolts along
outer edges of side and rear cover plates. Remove the row of bolts
near upper edge of rear hull plate. Remove bolts on top of rear
cover plate directly in front of the gun traveling rest. Remove locking
pin in each fuel tank filler cover. Attach lifting hook to door handles
and hoist covers and doors, as a unit, several inches and block.
Install four lifting eyebolts (41-B-1586-200), with nuts, one in each
outer front corner of the side cover plates and one in each rear corner
of the rear cover plate. Lower hoist and attach hfting hooks
(41-H-2584) to the four eyebolts and to hoist, and lift the assembly
off the vehicle,

f. Installation of Engine Compartment Cover Plates as a Unit.
To install the engine compartment doors and rear cover plate, reverse
the removal procedure. After cover plates are bolted in place, remove
two bolts from inner rear corners of engine compartment doors.
Raise doors and raise and hook the splash panel in position. Close
doors and install bolts in the front and rear inner corners and tighten
bolts. Make sure all filler cap covers are securely fastened.

168. ENGINE COMPARTMENT SPLASH PANEL.

a. Description. The splash panel is a thick metal shield directly
under the engine compartment doors primarily to protect against

bullet splash (fig. 164).

b. Raise and Lock Engine Compartment Splash Panel. Unbolt
and open engine compartment doors (par. 167 a). Unfasten the two
hooks at rear of splash panel and raise it into a vertical position.
Full support rod out of retainer clip. Position support rod in hole
in bracket on engine compartment door, and insert chained pin into
hole in support rod to secure it in bracket (fig. 139).

¢. To Lower and Hook Engine Compartment Splash Panel,
Remove pin from end of support rod. Pull rod out of bracket, and
swing it up into retainer clip (fig. 139). Slowly lower panel into
position, and fasten both hooks in brackets at front of rear cover
plate. Close and bolt engine compartment doors (par. 167 b).

d. Removal of Engine Compartment Splash Panel. Unbolt and
raise engine compartment doors (par. 167 a). In the splash panel
right hinge, remove the bolt closest to front edge of panel and
loosen the other bolt (fig. 139). Unfasten hooks, and lower the panel
onto rocker arm covers. Using a bar, pry the right hinge pin out
of the hull bracket. Slide the panel to the left to release the left
hinge, and lift the panel out.

e. Installation of Engine Compartment Splash Panel. Lower
the panel onto engine valve rocker covers. Insert left hinge pin into
bracket. Hold the panel to line up the right hinge pin with hole in
bracket, and pry the bracket into position. Line up hinge bolt hole,
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install the removed bolt and tighten both hinge bolts. Raise panel,
and fasten hooks into brackets at rear. Close and bolt engine com-
partment doors (par. 167 b).

169. SPONSON COVER PLATES.

a. Description. The sponsons on each side in the engine com-
partment are covered by sponson cover plates. The sponson cover
plates are removed for access to the upper fuel tanks and to the
wires for the fuel gage tank units and those for the taillights and
stop lights.

b. Removal of Sponson Cover Plate. Remove engine compart-
ment doors and rear cover plate (par. 167 e). Remove auxiliary
water tank (par. 105 b). Remove three air cleaners (par. 88 b).
Drain lower fuel tank to bring level in upper tank below fuel return
line elbow (par. 93 d). If the upper fuel tank is to be removed,
disconnect fire extinguisher tube at the tee connection on bulkhead
and at lower rear nozzle. Remove bolt which attaches clip on fire
extinguisher tube to sponson cover plate. Take out the two bolts
which attach upper rear fire extinguisher nozzle bracket to sponson
cover plate and remove tubes, bracket, and nozzle, as an assembly.
If the upper fuel tank is not to be removed, disconnect tube to lower
rear nozzle at the upper nozzle. Then remove the bracket, nozzle
and tube to tee connection on bulkhead as an assembly. Disconnect
fuel return line at elbow on upper fuel tank, and remove elbow with
nipple. When removing right sponson cover plate, disconnect fuel
return line at fuel selector valve and remove the line. When remov-
ing the left sponson cover plate, bend the fuel return line slightly
inward to clear the cover plate. Loosen upper clamp on lubricating
oil tank filler pipe. Loosen filler pipe clamping bolt, remove clamp
from sponson cover plate and lift filler pipe out., Cover the filler
opening in tank. Remove cover on engine compartment terminal
box, and disconnect wires in the conduit which goes through sponson
cover plate. Unscrew conduit connector nut, and pull conduit
through hole in sponson cover plate. Tag the wires for identification.
Remove all bolts which attach sponson cover plate, including the
three bolts which attach the fan shroud bracket. Pry the cover plate
up, slide it rearward slightly, and lift it out.

¢. Installation of Sponson Cover Plate. Install cover plate by
reversing the removal procedure. Before installing engine compart-
ment doors and cover plates (par. 167 f), run engine and inspect
fuel and water connections for leaks.

170. ENGINE COMPARTMENT FLOOR PLATES.

a. Description. The engine compartment floor plates are the
two large plates bolted to the underside of the hull to cover the
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A—ENGINE COMPARTMENT
FLOOR PLATES

B—CRANKCASE DRAIN COVER PLATES
C—WATER DRAIN PLUGS

D—LOWER FUEL TANK DRAIN
COVER PLATES

E—LUBRICATING OIL TANK DRAIN
COVER PLATES

F—HULL DRAIN VALVES
G—ESCAPE HATCH
H—TRANSMISSION DRAIN PLUG

|—DIFFERENTIAL DRAIN PLUGS

RA PD 61444

Figure 140—-Underside of Vehicle
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access openings in the engine compartment (fig. 140). A gasket is
used on each plate to make it watertight.

b. Remove Engine Compartment Floor Plate. Position a roll-
away jack under the exact center of the floor plate. Raise the jack
to support the plate, and remove the bolts. Operate the jack slowly
to lower the plate.

c. Installation of Engine Compartment Floor Plate. If the
gasket is damaged, clean surface on plate and bottom of hull, and
cement new gasket to plate with non-hardening gasket cement. Oil
the floor plate bolts with engine oil. Center the plate on roll-away
jack. Roll jack into position, and raise plate into place. Line up
bolt holes, and install and tighten bolts.

171. FIGHTING COMPARTMENT FLOOR.

a. Description. The fighting compartment floor is a raised plat-
form behind the driver's and assistant driver's seats. Seven hinged
doors in the floor (fig. 33) provide access to the battery box, stowage
space and to the clutch idler levers and rear universal joint.

b. Removal and Installation of Doors or Fighting Compart-
ment Floor. To remove the individual doors, take out screws which
attach hinges to cross members. To remove cross members, first take
out bolts which attach them to the side members. Two cross members
are welded to a lengthwise center member, and are removed as an
assembly. Before removing the assembly, wires and conduits must
be disconnected inside the electrical outlet box and interphone switch
box, Cross members and doors are installed by reversing the removal
procedure,

172. ESCAPE HATCH.

a. Description. The escape hatch, covering the opening in the
hull floor back of the assistant driver’'s seat, is held in place by four
locking bolts (fig. 141). The bolts are operated by the single release
handle (par. 172 a).

b. Removal of Escape Hatch. To open the escape hatch for
such maintenance operations as removing the propeller shaft, posi-
tion a jack under the exact center of the hatch, pull locking handle
into released position and operate jack slowly to lower the hatch.

c. Installation of Escape Hatch. Inspect condition of hatch
gasket and replace if unserviceable. Lubricate with engine oil and
work the release handle, pawl and bolts to make sure they work
freely. Raise hatch into position with jack, or pull into position from
inside by the two handles, and turn the locking handle to bolt the
hatch securely into position.
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LOCKING BOLTS

_'_'__,..-F

RELEASE AND LOCKING HANDLE HAMNDLE
RA PD 363356

Figure 141—Escape Hatch

173. DRIVERS’ SEATS.

a. Description. The driver’s and assistant driver’s seats are each
mounted on two parallel arms which swing up and down on brackets
bolted to the sides of the hull (fig. 21). Two extension springs are
used on each bracket as a counterbalance. The seats are adjustable
up and down, and back and forth (par. 60).

b. Removal and Installation of Drivers’ Seats. Remove bolts
which attach seat support arm bracket to side of hull. To install
seat assembly, bolt the bracket into place. Lubricate working parts
with engine oil, also see that latch release levers operate freely.

174. DRIVER’S SEAT FLOOR PLATE.

a. Description. The driver's seat floor plate covers and protects
the accelerator and clutch pedal linkage. The steering lever parking
brake mechanism is mounted on the top of the plate (fig. 15).
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b. Removal of Driver’s Seat Floor Plate. On earlier vehicles
having transmission parking brake, take out five screws and remove
plate. On vehicles with steering lever parking brakes, release the
brake levers. Pull the cotter pins and remove spacer and pin which
attaches quadrants to front bracket. Remove four bolts that hold
front bracket to plate. Remove bolt which attaches oil cooler tube
clip. Remove five flat-head floor plate screws. Pull floor plate rear-
ward, and lift off.

¢. Install Driver’s Seat Floor Plate. Slide floor plate into posi-
tion. Install and tighten the five flat-head screws and the bolt in
transmission oil cooler tube clip. Install the brake quadrant front
bracket. Raise quadrants, and line up holes with front bracket.
Position spacer between quadrants, and install pin. Insert cotter pins
in each end of pin, and spread cotter pin. Raise quadrant rear bracket
into position, and install and tighten bolts.

175. DRIVER’S SEAT SUB-FLOOR.

a. Description. The driver's seat sub-floor is bolted to the hull
floor beneath the driver’'s seat floor plate. The accelerator, clutch
pedal and steering lever brackets are welded to this sub-floor (fig.
81).

b. Removal of Driver’s Seat Sub-floor. Remove driver’s seat
(par. 173 b). Remove the driver's seat floor plate (par. 174 b).
Remove cotter pins and clevis pins which connect steering lever
control rods to actuating lever and cross shaft lever. Disconnect
clutch pedal return spring and cylinder rod from clutch pedal (fig.
21). Disconnect accelerator control rod and return springs from
accelerator. Take out the bolts which attach the sub-floor, and lift
floor out.

¢, Installation of Driver’s Seat Sub-floor. The sub-floor is
installed by reversing the removal procedure. Before the floor plate
is installed, lubricate the accelerator, clutch and brake lever linkage.
Test operation of clutch and adjust linkage if necessary (par. 116).
Install driver’s seat floor plate (par. 174 ¢). Install driver’s seat
(par. 173 b).

176. PROTECTIVE PADDING.

a. Protective padding is attached to lower edges of driver’s and
assistant driver’s doors and under the front edge of turret opening
(fig. 27). The padding is held in place by bolts.

177. HULL DRAIN VALVES.

a. Description. All six hull drain valves (fig. 140) are poppet
type with a compression spring to hold them in closed position. (See
paragraph 177 a.) The two valves in the drivers’ compartment, and
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the two beneath the fighting compartment floor, can be locked in
the open position by turning the knob after valve is pressed down.
The valves in the engine compartment floor are operated by remote
control handles in generator compartments and cannot be locked

open.

b. Removal and Installation of Hull Drain Valve. Hold spring
down with screwdriver placed directly below knob. Hold valve up,
and drive out tapered pin which attaches knob to valve stem. On
the four valves with hold-open feature, next remove latch pin while
valve is being held up. To install drain valve, first lubricatée valve
stem with engine oil, and install and hold valve against seat from
beneath vehicle. From above, install latch pin, if used, and position
the spring. Place knob on valve stem with the tapered hole in each
corresponding. Hold top coil of spring down with screwdriver, and
install tapered pin. |

178. TURRET.

a. Description (figs. 3 and 6). The turret is built by welding
heavy sections of armor plate together. It is mounted on the top of
the hull, and traverses on a ball race which minimizes friction. The
turret is rotated by means of a hand traversing mechanism. The gun
mount is attached to two large vertical members welded into the
front of the turret.

179. TURRET COUNTERWEIGHTS.

a. Description. Two large cast counterweights are bolted to the
outside of the turret at the rear (fig. 5). Their purpose is to reduce
the effort required to traverse the turret by counterbalancing the
weight of the gun and gun mount when the vehicle is not on level
ground.

b. Tightening Counterweights. When the vehicle is in oper-

ation all counterweight bolts must be tightened daily to make sure
they are not loose,

180. TURRET TRAVERSING MECHANISM.

a. Description. The turret handwheel is mounted on one end
of a shaft with an integral worm on the other end. The worm en-
gages the teeth in a vertically mounted pinion which is meshed with
the turret ring gear (fig. 184).

b. Removal of Turret Traversing Mechanism. Engage both
turret locks. Straighten lugs on handwheel nut locking washer and
remove nut (fig. 184). Pull handwheel off shaft, and remove key in
shaft. Remove four bolts which attach the traversing mechanism to
turret rim, and remove turret traversing mechanism.
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¢. Installation of Turret Traversing Mechanism. Install the
traversing mechanism by reversing the removal procedure, using
lock washers on the bolts. Install the handwheel with knob on side
opposite traversing mechanism. Use a new lock washer under the
handwheel nut. Tighten the nut, and bend lugs on lock washer
against flats on nuts.

181. TURRET LOCKS.

a. Description. The two turret locks are used to lock the turret
when it is not being traversed, and relieve strain on the traversing
mechanism (figs. 184 and 185), Turning the handle on a lock turns
an eccentric pin which fits into a hole in the sliding pawl, and
engages four teeth on the pawl with the turret ring gear. A spring
clip holds the handle in locked position and a spring-loaded, ball-
type detent holds the handle in unlocked position.

b. Removal of Turret Lock. Remove four bolts, and pry the
lock off the dowel pin.

c. [Installation of Turret Lock. Before installing a turret lock,
engage the other lock and work the traversing handwheel to equalize

the lash or clearance between the pawl teeth of the engaged lock and
the turret ring gear. Traverse the turret to the right to take up all
lash, and insert a reference line on top of ring gear at left side of
bracket with a scriber or knife blade. Traverse turret to left to take
up all lash, and scribe a mark on top of ring gear at right side of
bracket. Then traverse the turret to space each mark the same dis-
tance from side of bracket. Install the other turret lock. Install four
bolts with lock washers, fully engage the lock, and tighten two
diagonally opposite bolts lightly (fig. 185). Use the same marking
procedure for this lock as used on the other but instead of traversing
the turret in both directions to mark the lash, move lock by tapping
lightly with a hammer. Tap lock all the way to the left and place
mark on right side. Tap lock to right, and mark left side. Then
center the lock and tighten all bolts and mark ring gear at each
side of bracket with scriber to indicate its centered location. Release
both turret locks, and completely traverse the turret to test for
high spots on turret ring gear. If the gear rubs the bracket at any
point, remove the lock and shim as required between bracket and
rim on turret. Reinstall lock, using the locating marks previously
made. This procedure must be followed to insure the easy engage-
ment of both locking pawls.

182. TURRET SEATS.

a. Description. Three hinged seats are attached to the turret
rim (fig. 184), for the gunner, commander and loader.
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b. Removal and Installation of Turret Seat. To remove the
turret seat, take out the two bolts which attach the seat to the turret
rim and lift off seat. To install the seat, place it in position and
install the two bolts, with lock washers, and tighten bolts. Lubricate
hinge and lock plunger with engine oil (fig. 185).

183. TURRET CANOPY AND SUPPORTS.

a. Six hinged supports at the top of the turret (fig. 3) are used
to attach a canopy over the turret to protect the crew from sun or
rain. If the supports become bent or damaged, they can be replaced
by removing the hinge pins from the brackets welded to the turret.
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ELECTRICAL SYSTEM AND INSTRUMENTS
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184. ELECTRICAL SYSTEM.

a. Description. The electrical system is a 24-volt single wire
type. This current is supplied by two 12-volt, series connected storage
batteries. The generating system consists of two 24-volt, 50-ampere
generators, one on each engine, and two generator regulators to con-
trol the output of the generators. The lighting system, starters, and
siren operate on 24 volts. The air-heater ignition systems, the emer-
gency stop valve solonoids, the firing mechanism for the 3-inch gun,
and the radio and interphone system all operate on 12 volts, Current
for the 6-volt blackout driving light 1s supplied through a resistance
unit off the 24-volt system. Wiring is shielded by metal conduit to
eliminate radio interference. Electrical outlets for firing mechanism
on the 3-inch gun, for radio and interphone system, and for inspection
light are also shielded. All electric units and lights are 24-volt
type except the 12-volt engine air heaters and emergency stop sole-
noids to which current is supplied by only one 12-volt battery. The
radio and interphone system also operate on 12 volts. Current for
the 6-volt blackout driving light is supplied through a 24- to 6-volt
resistance unit.

185. WIRING DIAGRAMS.

a. Description. The various electrical units and the wires which
comprise the various systems and circuits can be easily identified by
reference to the eight wiring diagrams contained in this section. The
schematic diagram (fig. 142) shows the approximate location of all
the electrical units with the wiring systems or conduits which connect
them. The wvehicle electrical system is divided into seven major cir-
cuits for convenience in locating and identifying the wires and units
of each major circuit as follows: Starting and Generating Circuits
(fig. 143); Lighting Circuits (fig. 144); Siren, Qil Pressure Switches,
Tank Gages and Air Heater Circuits (fig. 145); Gun Firing and Radio
Circuits (fig. 146) ; Battery Box Circuits (fig. 147), and Master Switch
Box Circuits (fig. 148).

b. Identification Symbols. Each wiring system or conduit is
identified by a key symbol which indicates its location as follows:
Battery Box—BB; Engine Compartment—E; Filter Panel-FP; Gun
Firing—G; Hull-H; Master Switch Box—MS; Instrument Panel—P;
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Figure 146—Gun Firing and Radio Circuits Diagram

Radio—R. The individual wires in each system are identified by the
key symbol of the system followed by a numeral. The same numeral
is used to identify all wires which are a part of the same circuit as
they pass through the various conduits, terminal boxes and electrical
units. In some few instances, where a lead wire or auxiliary wire 1s
part of the circuit, the lead wire is identified by the same symbol as
the wire supplying the current, with a letter added. For example, refer
to figure 146. Current flows from the battery to the circuit breaker
through wire GAl and from the circuit breaker to the relay switch
through wire GB1. A lead GBI1A is connected to the solenoid side
of the switch. When the relay closes, current flows to the solenoid
through wire GC1 which is connected to wire GD1 at the plug in the
interphone bracket,

¢. List of Wiring Systems and Wires. The wiring systems, with
the wires in that system and individual wires, are listed by their
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333313
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Figure 147—Battery Box Circuits Diagram

symbols in alphabetical order. The size, color, and length of each
wire are given to make it easy to identify the wire when trouble shoot-
ing a circuit or replacing a wire.

LIST OF WIRING SYSTEMS AND WIRES

Kay Description

BB1 WEIRE BB oo e ey No. 00, black, 15%g-in.
BB2 WIRE BB ..covvomessmpmivn No. 00, black, 48%4-in.
BB3 WIRE BB . ....oooenmmserss No. 6, black, 481/4-in.
BB4 WIRE BBYE......ci0:045% e No. 00, black, 65g-in.
BB5 WIRE BBS......voivvvmmeam s No. 00, black, 19%g-in.
EA SYSTEM EA, wiring, LC engine terminal box to left

taillight.

EA1l WIRE ERL. . .oancunnsasyngm No. 14, black, 903/4-in.
EA2 WIRE EAZ.......ovicivivens No. 14, orange, 9134-in.
EA3 WIRE EA3. .. No. 14, yellow w/black tracer, 65%4-in.
EA7 WIRE EA7... No. 14, orange w/black tracer, 623/4-in.
EATA WIRE EA7A... No. 14, orange w/black tracer, 634-in.
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EB
EB4
EB5

EBSA
EC

EC4
EC6

ED

ED1
ED2
ED3

EE
EE4
EE5
EES8
EE8A

EF6

EG
« EG1

FP1
FP2
FP3
FP4

GA
GAl

GB
GBIl
- GBIA
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Description
SYSTEM EB, wiring, LC engine terminal box to engine.
WIRE EB4. .. Ne. 12, r}atural w/black tracer, 31%4-in.
WIRE EB5. ... No. 14, brown w/black tracer, 27%4-in.
WIRE EBS. . ... .. No. 14, blue w/black tracer, 22-in.

WIREEBBA........ ....... No. 16, shielded, 35%-in.

SYSTEM EC, wiring, LC engine terminal box to filter
panel.

WIRE EC4. .. .. No. 12, natural w/black tracer, 38-in.

WIRE EC6. ... .. No. 14, green w/black tracer, 27-in.

SYSTEM ED, wiring, LA engine terminal box to right
taillight.

WIRE EDL1. ... v nmopnns No. 14, red, 9034-in.
WIRE ED2. ................ No. 14, orange, 9134-in.
WIRE BD3. . .. coomans aninne No. 14, yellow, 6514-in.

SYSTEM EE, wiring, LA engine terminal box to engine.

WIRE EE4............ ..... No. 12, natural, 3134-in.
WIRE EE5..................No. 14, brown, 2714-in.
WIREEES......................No. 14, blue, 22-in.
WIRE EESA............... No. 16, shielded, 354-in.

SYSTEM EF, wiring, LA engine terminal box to filter
panel.

WIRE BF4. ...oo0 0wt No. 12, natural, 37-in.
WIREEF6.....................No. 12, green, 27-in.
WIRE EF7................... No. 14, maroon, 38-in.

SYSTEM EG, wiring, auxiliary starter button.

WIRE EG1 . No. 12, maroon, 1474-in.
WIRE FPL. . ....:vocvvmannnes 090: 10, black, 3%4-in.
WIRE FP2. ...................No. 18, black, 25 4-in.
WIRE FP3................ No, 15, shielded, 8514-in.
WIRE FP4................. No. 15, shielded, 6714;-in.

SYSTEM GA, wiring, battery to circuit breaker.
WIRE GAl1l........ ... .No. 14, red, 4711} ;-in,

SYSTEM GB, wiring, circuit breaker to relay box.
WIREGB1 . ... .. ... .... ..No. 14, red, 4534-in.
WIRE GB1A...... .. .......... No. 14, red, 314-in.
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GC
GCl1
GC2

GD
GDI1
GD?2
GD2A
GD2B

GS

HA

HAl
HA2
HA3
HA4

HAS
HA6

HAS

HB1
HB2

HB4

HB5
HB5A
HB6
HB7

HC

HC1
HC2
HC3

3=-INCH GUN MOTOR CARRIAGE M10

Description

SYSTEM GC, wiring, relay box to turret connector.

WIRE GC1... ................ No. 14, gray, 39%4-in.
WIRE GC2...................No. 14, black, 36%4-in.
SYSTEM GD, wiring, turret plug to gun firing switch.
WIREGD1......................No. 14, gray, 66-in.
WIRE GD2; cuosmmasviiy s No. 14, black, 6814-in.
WIRE GD2A. .... ... R No. 14, black, 2414-in.
WIRE QDB .. i v No. 14, chrome, 3-in.

SYSTEM GS, engine ground strap.

SYSTEM HA, wiring, battery box to instrument panel.

WIRE HAl.............. No. 12, black, 1481g-in. (A)
WIRE HA2............. No. 12, black, 14814-in. (B)
WIRE HA3. .. .......... No. 12, black, 14814-in. (C)
WIRE HA4. ................ No. 14, natural w/black

tracer, 15514-in. (D)
WIRE HA5 ... ... ... No. 14, natural w/black and red

tracer, 14854-in. (E)
WIRE HAS. .......o0ieesis No. 14, natural w/green

tracer, 14854-in (F)
WIRE HAS8............. No. 12, black, 148%4-in. (H)

SYSTEM HB, wiring, instrument panel to hull terminal
box.,

WIRE HB1. . .. ... .... No. 14, orange, 1434-in. (A)
WIRE HB2 No. 14, orange w/black tracer, 1354-in. (B)
WIRE HEB3 . ...ovvvvine No. 14, green, 1634-in. (C)
WIREHB4................ No. 14, black w/natural

tracer, 16%4-in. (D)
WIRE HBS.. ... ...... .. No. 14, black, 17%;-in. (E)
WIRE HB5A. . ... ........... No. 14, black, 534-in.
WIRE HB6. No. 18, gray w/black tracer, 17%4-in. (F)
WIRE HB7Y .. cimeisanis . .No. 18, gray, 19-in. (G)

SYSTEM HC, wiring, instrument panel to LA engine
terminal box,

WIRE HCI............... .. No. 14, red, 218-in. (A)
WIRE HC2. ........... No. 14, orange, 219%4-in. (B)
WIRE HC3.............. No. 14, yellow, 219-in. (C)
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HC4
HC5
HC6
HC7
HC7A
HCS8

HD

HDI1

HD2
HD3

HD4

HDS5
HD6

HD7

HD7A
HD8

HEIl

HE2
HE4A

HF

HF1
HF2
HF5
HF5A

HG
HGS5
HGSA
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Description
WIRE HC4 ........ .. No. 12, natural, 22134-in. (D)
WIRE HCS................. . No. 14, tan, 220-in. (E)
WIRE HC6. ........... .. No. 14, green, 222%4-in. (F)

WIRE HC7........... No. 12, maroon, 221%-in. (G)
WIRE HC7A. ..................No. 14, maroon, 7-in.
WIRE HC8 ................No. 14, blue, 224-in. (H)

SYSTEM HD, wiring, instrument panel to LC engine
terminal box.
WIRE HD1................ No. 14, black w/natural

tracer, 14534-in. (A)
WIRE HD2........... No. 14, orange, 149'4-in. (B)

WIRE HD3..................No. 14, yellow, w/black
tracer, 148%4-in. (C)
WIRE HD4.................No. 12, natural w/black

tracer, 145%4-in. (D)
WIRE HDS5. ... No. 14, tan w/black tracer, 149-in. (E)

WIREHD6 ........ T No. 14, green w/black
tracer, 146%4-in. (F)
WIREHD?.................. No. 14, orange w/black

tracer, 15014-in. (G)
WIRE HD7A. .. .. No. 14, orange w/black tracer, 7-in.

WIRE HDS....................No. 14, blue w/black
tracer, 14734-in. (H)

SYSTEM HE, wiring, hull terminal box to left head-
light.

WIRE HE1.... ... ....... No. 14, orange, 2013|;-in.

WIRE HE2. No. 14, orange w/black tracer, 1813/ 4-in.
WIRE HE4A  No. 16, natural w/black tracer, 209} 4-in.

SYSTEM HF, wiring, hull terminal box to right head-
light.

WIRE HF1........... ...... No. 14, orange, 9214-in.
WIRE HF2... No. 14, orange w/black tracer, 8954-in.

WIRE HF5................ . .No. 14, black, 427 4-in.
WIRE HFEMA. ......o00consmonnsa No. 14, black, 7-in.
SYSTEM HG, wiring, hull terminal box to dome light.
WIREHGS. .................. No. 14, black, 4654-in.
WIRE HGS5A. . ............... No. 14, black, 614-in.

933 ypvERsITY OF ILLINOIS
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HH3
HH3A
HHS5
HHS5A
HHS

HI
HISB
HJ
H]8

HK
HK4

HK4A
HL

HLS5
HL5A
HL6
HL7

HM
HM1¥
HMI1A

HN1
HNI1A

HO

HO1

HP

HP1
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Description

SYSTEM HH, wiring, hull terminal box to siren and
stop light switch.

WIREHH3 .. ............... No. 14, green, 5854-in.
WIRE HH3A. . .............. No. 14, black, 115g-in.
WIREHHS. .................No. 14, black, 51144-in.
WIRE HHSA. .............. No. 14, black, 1374-in.
WIRE HH8. ...............No. 14, yellow, 591 4-in.

SYSTEM HI, wiring, hull terminal box to siren con-
nector,

WIRE BB, ooviisaiviai No. 14, yellow, 285 4-in.

SYSTEM H|]J, wiring, connector to siren.
WIRE HJ8 ... .............. No. 14, yellow, 6-in.

SYSTEM HK, wiring, hull terminal box to resistor box.
WIRE HK4 . No. 14, black w/natural tracer, 28%4-in.
WIRE HK4A .. No. 16, natural w/black tracer, 26-in.

SYSTEM HL, wiring, hull terminal box to low oil pres-
sure microswitch.

WIRE HLS5. R No. 14, black, 5634-in.
WIRE HLSA AT ‘No. 14, black, 234-in.
WIRE HL6. . Nn 13 gray wf"black tracer, 607/4-in.
WIRE HL’.—'........_...........Nu. 18, gray, 5654-in.

SYSTEM HM, wiring, battery box to LC starter.
WIRE HMY . ;. oavevivinsns No. 00, black, 81%4-in.
WIRE HMI1A . ................. No. 00, black, 10-in.

SYSTEM HN, wiring, battery box to LA starter.
WIREHNIL.................. No. 00, black, 120%4-in.
WIRE HN1A. . .................No. 00, black, 10-in.

SYSTEM HD. wiring, LC generator armature to regu-
lator..

WIRE HO1........ No. 6, black w/red tracer, 2914-in,

SYSTEM HP, wiring, LC generator field coils to regu-
lator.

WIRE BPY. oo s No. 14, yellow, 29%4-in.




HQ

HQ1
HQ1A

HR

HR1
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HS1
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HTI
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HU1
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MS5

dIFAITIIX

™ 9-752
185

ELECTRICAL SYSTEM AND INSTRUMENTS

Description
SYSTEM HOQ, wiring, LC gcnerator regulator to filter
box.
WIRE HQ1....... No. 8, black w/red tracer, 2554-in.
WIRE HQl1A......... No. 8, black w/red tracer, 4-in.

SYSTEM HR, wiring, LA generator armature to regu-
lator.

WIRE HRL. . .............. ... No. 6, black, 6854-in.

SYSTEM HS, wiring, LA generator field rcuila to regu-
lator.

b T S L S 4 No. 14, yellow, 75}4-in.

SYSTEM HT, wmng, LA generator regulator to ﬁltcr
box.

WIRE HTI1....... No. 8, black w/red tracer, 2754-in.

WIRE HTI1A........ No. 8, black w/red tracer, 4-in.

SYSTEM HU, wiring, generator filter hﬂl to battery
box.

WIRE HU1..... i Dt No. 2, natural w/yellow

and black tracer, 28-in.

SYSTEM MS, wiring, battery box to master switch box.

WIRE MS1............ S No. 6, black, 91g-in.
WIRE MS2........ S ... .No. 00, black, 89-in.
WIRE BMBIA ... coomasaaui No. 0, black, 254-in.
WIRE MBIB.. ..o No. 0, black, 6-in.
BYRAP MBIC ..ouii v vnansvisemcamevesion . Woven
WIRE MBI, ... onvaimivaievieas No. 00, black, 60-in.
WIRE MS4. . No. 14, natural w/black tracer, 457, 4-in.
WIRE MSS.. . ... No. 12, black w/red tracer, 487 4-in.
WIIRES P 2 oo aremssties No. 12, black, 1934-in.
WIRE PT. . . ...No. 14, black, 3%4-in,
WIRE BY. . . crmasmsinb i, No. 14, black, 97 g-in."
WIRE P4 ......cvvverinnns No. 12, natural, 113/ g-in.
MEERE B it s et admdh No. 14, blue, 434-in.
WIRE PO . oiussvisiseisni, No. 14, black, 754-in.
WIRE P vuinss s No. 16, black, 274-in.

WIRE:PE .. .ot osrnsmismesasi Nﬂ 14, black, 33/4-in.
33T NVERSITY OF ILLINOIS '
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P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
o |
P22
P23
P24
P25

P26

PA
PA1
PA2
PA3
PA4
PAS

PAG6
PAB

PB1
FB1A
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Descriplion
WIRE P9 vnnmsesnmiensesa No. 14, black, 8%4-in.
WIRE P10.......: No. 14, blue w/black tracer, 254-in.
WIRE P11, .veamaass e No. 14 black, 1014-in.
WIRBE P13 o iinas v vuiinee No. 14, black, 34-in.
WIRE-PI13..oon bt ies ..No. 14, black, 314-in.
WIRE P14. .. No. 12, natural w/black tracer, 10144-in.
WIRE P15......... L ..No. 16, black, 4-in.
WIRE P16.......... Nﬂ lﬁ blac:l-: w/red tracer, 4-in.

WIRE P17 ... ..o No. 16, black, 43| 4-in.

WIRE P18 ... .................. No. 16, black, 614-in.
WIRE P19. ......c0 i i iiiinnnn. No. 16, black, 4-in.
WIEBE FPHY. . e, st st nmme No. 16, black, 6%4-in.
WIERE P2L. o ondiismivmedson No. 16, black 12-in.
WIRE P22...... ..No. 16, black, 3%g-in.
WIRE P23 . Nn 18, gray w,fblack tracer, 2634-in.
WIRE P24 .o oonansiai No. 18, gray, 1734-in.
WIRE P25.. .. Hn 18, gray wfhlacl: tracer, 334,-in.
WIRE BP0 s smmimivivvia No. 18 gray, 334.-in.
PLUG PA, battery box to instrument panel.

WIRE PAL. .. .. Tt No. 12, black, 61 g-in. (A)
WIRE PA2. .............. No. 12, black, 6114-in. (B)
WIRE PA3.. ... ... ...... No. 12, black, 611/ 4-in. (C)
WIRE PA4 No. 14, natural w/black tracer, 73{4-in. (D)
WIRE PAS. . ................ No. 16, natural w/black

and red tracer, 123{.-in. (E)

WIRE PAG. ......oivviniiais No. 16, natural w/gray
tracer, 10!14s-in. (F)
WIRE PAB. ............. No. 12, black, 6'14g-in. (H)
PLUG PB, instrument panel to hull terminal box.
WIRE PBl1..... L T No. 14, orange, 233 4-in. (A)
WIRE PBIA. ....ooc00aiauin No. 14, orange, 4%4-in.
WIRE PBY ... ovmnsiang No. 14, orange w/black

tracer, 233 4-in. (B)
WIRE PB3. .. .......... No. 14, green, 2015 4-in. (C)

WIRE PB4.........0c000444 No. 14, black w/natural
tracer, 213{4-in. (D)

WIRE PBS. . im s it san No. 14, black, 8-in. (E)



PB6
PB7

PC

PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8

PD
PD1

PD2
PD3

PD4

PD5

PD6

PD7

PDS8
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RA7
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Description
WIRE PB6 . No. 18, gray w/black tracer, 1914-in. (F)
WIRE PB7............... No. 18, gray, 1514-in. (G)

PLUG PC, instrument panel to LA engine terminal box.

WIRE. PCL.oovsmannman No. 14, red, 5% in. (A)
WIRE PC2............. No. 14, orange, 8% g-in. (B)
WIRE PC3 ........... . No. 14, yellow, 334-in. (C)
WIRE PC4............ No. 12, natural, 1674-in. (D)
WIBRE PUS.. . ocovimamesica No. 14, brown, 334-in. (E)
WIREPED. .. vvovinvrrsyims No. 14, green, 15-in. (F)
WIRE PLCT oo No. 12, maroon, 2034-in. (G)
WIRE PC8.. . ............... No. 14, blue, 18-in. (H)
PLUG, PD instrument panel to LC engine terminal box.
WIRBE P . oo e No. 14, black w/natural
tracer, 93 g4-in. (A)

WIRE PD2 ... ... .... No. 14 orange, 11114-in. (B)
WIREPEE.. . . sbbos il No. 14, yellow w/black
tracer, 714-in. (C)

WIRE PD4.. ............... No. 12, natural w/black
tracer, 974-in. (D)

WIRE PD5...................No. 14, brown w/black
tracer, 414-in. (E)

WIRE PD6................ ..No. 14, green w/black
tracer, 1411}.-in. (F)

WIRE PD7..................No. 14, orange w/black
tracer, 1034-in. (G)

WIRE PDB.......c.covvveianss No. 14, blue w/black

tracer, 1311} ¢-in. (H)

SYSTEM RA, wiring, battery to radio terminal box.

WIRE RAS ... ... No. 12, black w/red tracer, 162-in.
WIRE RA7................. No. 6, black, 1649 z-in.

186. BATTERIES.

Description. The batteries are located in the battery box

under the left side of fighting compartment floor (fig. 149). The two
12-volt batteries are connected in series to produce 24 volts with the
negative post on the rear battery grounded to hull floor and the
positive post on the front battery connected to the 24-volt battery
master switch. In addition, the positive side of the rear battery is
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Figure 149—Battery Box, Batteries, Regulators, Circvit Breakers,
Filter Box and Connections

connected to one terminal on the radio master switch, and another
wire on this same terminal supplies current for the engine air heater
and emergency stop valve circuits.

b. Battery Maintenance. Batteries must be inspected at the
50-hour, or weekly, and at the 100-hour preventive maintenance
service. This includes taking a hydrometer reading of each cell to
determine the state of charge (fig. 150), adding water to maintain
the correct level of the electrolyte, inspecting battery cable terminals,
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cables and the general condition of the batteries, and cleaning bat-
tery cable terminals if necessary.

(1) RAise BATTERY Box CovER. Raise fighting compartment
floor doors above battery box (fig. 33, D and E). Unfasten the four
clamps and lift out the battery box cover.

(2) Taxke HYDROMETER READINGS AND ADD WATER. Storage
batteries give off free hydrogen when being charged or discharged.
Hydrogen, when mixed with air in certain proportions, is highly ex-
plosive. For this reason keep open flame away from batteries and
avoid causing sparks around batteries, when vent plugs are removed,
to prevent personal injury. Unscrew and remove vent plugs in all
cells. When using the hydrometer, draw only enough electrolyte into
the tube to center the hydrometer float between top and bottom of
tube. If specific gravity readings are less than 1.225 at normal tem-

A—GUN FARING CIRCUIT BREAKER TO T—BATTERY GROUND CABLE NUT
RELAY SWITCH SYSTEM U—WASHER
B—GUN FARING CIRCUIT BREAKER BOX V—LOCKWASHER .
C—GUN FIRING CIRCUIT BREAKER W —BATTERY GROUND CABLE BOLT
D—GUN FARING CIRCUIT BREAKER TO X—BATTERY TO 24-VOLT MASTER
BATTERY BOX SYSTEM SWITCH CABLE
E—GENERATOR REGULATOR Y—BATTERY TO 12-VOLT RADIO
F—GENERATOR FILTER BOX TO BATTERY SWITCH CABLE
BOX SYSTEM L —BATTERY CONNECTOR CABLE
G—BATTERY BOX PARTITION AA —BATTERY GROUND CABLE

H—BATTERY NEGATIVE POST TERMINAL AB—GUN FIRING RELAY SWITCH BOX
I—BATTERY POSITIVE POST TERMINAL AC—RELAY SWITCH TO TURRET

J—BATTERY BOX COVER FASTENER CONMNECTOR PLUG SYSTEM
K—BATTERY BOX COVER AD—RIGHT GENERATOR ARMATURE TO
L—BATTERY BOX COVER CLAMP REGULATOR SYSTEM
M—BATTERY STRAP NUT AE—RIGHT GENERATOR FIELD TO
MN—BATTERY STRAP - REGULATOR SYSTEM
O—BATTERY AF—LEFT GENERATOR REGULATOR TO
P—WASHER FILTER BOX SYSTEM
Q—BOLT AG—RIGHT GENERATOR REGULATOR TO
R—BATTERY BOX PAD FILTER BOX SYSTEM
S—BATTERY BOX COVER SUPPORT AH—RADIO FILTER BOX

RA PD 361918

Legend for Figure 149—Battery Box, Batteries, Regulators,
Cirevit Breakers, Filter Box and Connections

peratures, the battery must be replaced with one which is fully
charged. When air temperature is below 50°F or above 90°F, allow
the electrolyte to remain in hydrometer long enough for the ther-
mometer to indicate exact temperature of electrolyte. The correction
scale alongside the thermometer shows the figure to subtract or add
to the hydrometer reading to obtain the actual specific gravity of
the electrolyte, It is important that hydrometer readings always be
corrected for temperature in very hot weather and in cold weather
(par. 19 a). If battery readings indicate a satisfactory state of
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RA PD 61452
Figure 150—-Taking Hydrometer Reading

charge, add clean water (preferably distilled water) as required to
bring the level of the electrolyte 35 inch above the separators. Install
and tighten vent plugs with fingers.

(3) CLEAN BATTERY TERMINALS AND BATTERY. If battery termi-
nals are corroded, loosen terminal bolts and remove terminals from
battery posts. Wipe terminals clean with a cloth dipped in solution
of water and ammonium hydroxide (household ammonia) or bicarbo-
nate of soda (baking soda). Remove the cable terminal, battery
terminal nuts and bolts, and clean them with the above solution.
Also wipe battery posts clean and wipe top of battery dry. Lightly
coat bolts, nuts, inside and outside of terminal and battery posts
with light rust-preventive compound, or, if not available, use general
purpose grease. Install battery cable terminal on battery post, push
it down tightly with end of hammer handle (never drive terminal
on post) and tighten terminal screw nut. See that battery straps are

2 . ':"|_|_|'l|': :_I from i
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tight. Remove and clean straps, if corroded, and coat threads with
general purpose grease before and after installing safety nuts.

(4) LoweR BATTERY Box CovER. Place the cover on battery box,
and fasten the four clamps. Lower the fighting compartment floor
doors.

¢. Removal of Batteries. Turn battery master and radio switches
“OFF.” Remove battery box cover (par. 186 b (1)). Disconnect
ground cable from negative post on rear battery. Remove connector
cable and cable from positive post on front battery. If terminals are
corroded, clean them (par. 186 b (3)). Pull up and remove the cover
support placed between the batteries (fig. 149). Back off battery
strap safety nuts until flush with threads. Lift batteries out. Remove
wood spacers.

d. Installation of Batteries. Test batteries to be installed with
hydrometer to see that they are charged. Remove pad on floor in
battery compartment, and clean the floor. If pad is not serviceable,
replace it, Place pad on floor. Use a long wire around the two bat-
tery straps at corner toward center of vehicle to lift straps. Hold
straps level and lower batteries into position on floor, CAUTION:
Do not drop batteries. Position a wood spacer between each battery
and compartment wall. Tighten safety nuts to draw straps against
batteries with only moderate pressure. Apply light grade rust-
preventive compound, to battery cable terminals, clamp bolt and
battery posts, also to exposed threads on ends of battery straps.
Install cable terminals on battery posts, press them down tightly
with end of hammer handle (do not hammer on battery posts)
and tighten clamp bolt nuts. Slide cover support into position be-
tween the batteries. Install and fasten battery box cover. Turn
battery master switch “ON"” and lower the doors in fighting com-
partment floor. Start and run each engine separately, and check
charging rate of each generator.

187. BATTERY SWITCHES.

a. Description. The battery master switch and radio master
switch are in the left front corner of the battery box. However, on
very recent models, these two switches are located in a master switch
box attached to propeller shaft housing at front edge of fighting
compartment floor, at the center. The box also contains a receptacle
into which a cable can be plugged for charging the batteries in the
vehicle (fig. 148).

b. Removal and Installation of Battery Switches.

(1) To REMOVE AND INSTALL SwiTCH ON BATTERY BoX. Raise
battery box cover, and disconnect battery ground cable at negative
post on rear battery, Pull the partition in battery box at side of
switches straight up and remove (fig. 151). Take out screw in bat-
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tery switch handle and remove the handle. Remove two screws
which attach switch to bracket. Lower the switch out of the bracket,
remove terminal nuts and cables. To install switch on battery box,
reverse the removal procedure., Make sure switch is centered in hole
at top of battery box before tightening it to bracket. Install lock
washer under each terminal nut, and tighten nuts securely.

(2) To REMOVE AND INsSTALL SwiTCH IN MASTER SwiTCH BoX.
Raise battery box cover, and disconnect battery ground cable at
negative post on rear battery. Take out four screws, and remove
cover on rear of master switch box. Remove terminal nuts and cables
from switch to be removed. Take out screw in top of switch handle
and remove handle. Remove the bolts which attach switch to box,
and lower the switch out of the box. To install switch in master
switch box, reverse the removal procedure. Install lock washer under
each terminal nut and tighten nuts securely.

188. GENERATORS.

a. Description. A 50-ampere, 24-volt generator is mounted on
the flywheel housing of each engine (fig. 51). The armature is
splined into a coupling mounted on the end of the blower drive
shaft. The generator delivers maximum current output at engine
speeds above 860 revolutions per minute. The current output of
each generator is controlled by a generator regulator.

b. To Inspect and Clean Generator. The generator hrushes and
commutator must be inspected and the commutator cleaned if neces-
sary at the 100-hour preventive maintenance service, also whenever
generator is removed. Remove cover band screw and cover band.
Examine brushes for wear and brush springs for tension. If brushes
have worn so end of any brush is half way down in brush holder
or if tension of a brush spring is weak, replace the generator (par.
188 d). If commutator is dirty, clean it by holding a strip of 00
sandpaper against it with a piece of soft wood or with finger while
generator is operating. Never use emery cloth. Blow dust out with
compressed air. If brushes continue to arc excessively after com-
mutator is cleaned, that indicates that the commutator has worn
down to the mica insulation between commutator bars, and the
generator must be replaced.

c. Polarizing a Generator. Whenever generator or generator
regulator tests have been made, or after a generator is installed, the
generator must be repolarized before the engine is started. This must
be done to make sure the generator has the correct polarity with
respect to the system. Failure to do this will result in serious
damage to the generators. If both the field and armature wires are
connected to generator, disconnect the yellow wire from field terminal
at top of generator. Unscrew cap from terminal shield. Remove nut
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and washer from terminal, and lift wire off terminal and bend it
out of the way. If both the field and armature wires are disconnected,
first thread the black wire, or the black wire with a red tracer, into
armature terminal shield at side of generator. Attach conduit by
screwing knurled connector nut onto terminal shield. Place wire over
terminal and install, then tighten nut and washer. Screw on knurled
cap, and install locking wire. Remove knurled cap from field terminal
shield at top of generator. Connect a jumper wire, long enough to
reach into the battery box, to the field terminal on top of generator.
Momentarily touch the other end of the wire to the positive terminal
on the front battery. This will cause a flash of current to flow
through the generator field windings and correctly polarize the gen-
erator. Remove the jumper wire and connect yellow wire to field
terminal and tighten nut. Screw on knurled cap and install locking
wire, If the field wire conduit was not previously connected, thread
yvellow wire through field terminal shield at top of generator, and
attach conduit to terminal shield by tightening knurled connector
nut. Place wire on terminal post and install lock washer and nut
and tighten nut. Screw on knurled cap, and install locking wire.

d. Removal of Generator. Turn battery master switch off. Raise
step door over generator and remove the knurled cap from each
terminal shield by breaking the locking wire and unscrewing the cap.
Use a 34-inch socket wrench and remove the terminal nut and
washer from each terminal stud. Unscrew. the knurled conduit con-
nector nut that attaches each conduit to its terminal shield. Lift
cable off terminal stud and pull cable free of terminal shield. Tag
the two cables for identification. Put washers and nuts on terminals
and the caps on terminal shields for safekeeping. Remove bolts and
nuts that attach generator to engine, supporting the forward end of
generator as last nut is removed. Pull generator forward until clear
of the engine and lift out of compartment,

e. Installation of Generator. Install both halves of coupling
with coupling ring on end of blower drive shaft. Place new gasket
on generator mounting flange. Position generator and rotate housing
to line up splines on end of generator armature shaft, and push
generator into place on flywheel housing. Support generator and
install bolts and nuts with lock washers, and tighten evenly to
compress gasket uniformly. Polarize generator (par. 188 ¢). Turn
battery master switch on. Start engine and check polarity and
generator output by observing ammeter and voltmeter readings. If
ammeter shows discharge, stop engine and repolarize the generator
(par 188 ¢).

189. GENERATOR REGULATORS.

a. Description. The current output of each generator is con-
trolled by a voltage regulator. The two generator regulators are
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mounted, side by side, on the outside of the battery box, at the rear
(fig. 151). Generator regulators must not be adjusted by the using
arms. If ammeter or voltmeter show incorrect reading and the
trouble has been traced to the generator regulator, it must be

replaced.

b. Removal of Generator Regulator. Turn battery master
switch off. Remove the four bolts which attach the voltage generator
regulator to the battery box. Take out the four screws, and remove
the cover on the terminal shield at the side of the voltage regulator.
Unscrew the three conduit connector nuts which attach the conduits
to the terminal shield. Remove the nuts and washers from the three
terminals, lift off the wires and pull the wires out of the terminal
shield one at a time. Tag for identification with same letters as
those for terminals. Put terminal washers and nuts back on terminal
studs, and install cover on terminal shield with four screws and

lock washers.

c. Installation of Generator Regulator. Remove terminal shield
cover and take nuts and lock washers off the three terminals.
Remove tag and insert wires, one at a time, into terminal shield,
installing lock washers and nuts and tightening nuts. Screw three
connector nuts onto terminal shield and tighten. Install cover on
terminal shield with lock washers on the four screws, and tighten
screws. Scrape paint off underside of feet on voltage regulator, and
scrape corresponding surfaces on battery box to insure a positive
ground. Attach generator regulator to battery box with four bolts
and lock washers, and tighten bolts. Turn battery master switch on.
Start engine and read ammeter and voltmeter to check operation
of generator and regulator.

190. STARTERS.

a. Description. Each engine is equipped with a 24-volt heavy-
duty starter mounted on the filywheel housing (fig. 32). The starter
pinion is mechanically shifted into engagement by the starter
solenoid switch assembly mounted on the starter. The solenoid switch
is operated by a starter button on the instrument panel or by an
auxiliary starter button on the filter panel in the engine compartment.

b. Lubrication of Starter. A starter must be lubricated with
engine oil, before it is installed, and both starters must be lubricated
whenever the power unit is removed from the vehicle. There are
three oilers .on each starter, one for the bearing at each end of the
armature and one for the outboard bearing in the end of the drive
housing. With the starter installed, the oiler for the outboard bearing
is reached by removing a plug in the flywheel housing.

¢. Removal of Starter. Turn battery master switch off. Remove
engine compartment floor plate (par. 170 b) under the engine from
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which starter is to be removed. Drain engine lubricating system
(par. 55 b). Remove the bolts from both inlet and outlet oil hose
elbows at the lubricating oil tank, and swing hoses to one side.
Remove the two clamps which attach starter cable to the engine.
Put washer and nut on terminal screw for safekeeping. Use a long
extension 74-inch socket wrench with universal joint and, reaching
over starter, remove the top bolt that attaches starter to flywheel
housing, then loosen the other two bolts, Position blocks on ground
to within ten inches of hull floor on which to place starter while
removing wires. Support the starter, and remove the two remaining
bolts. Pull starter out of flywheel housing and lower it through the

SHIFT LEVER  SOLENOID SWITCH
ASSEMBLY

SHIFT LEVER

SHIFT LEVER
LINK

8.©
" KNURLED CAP

/

SHIELDING

SOLENOID SWITCH
CONMNECTOR CABLE

RA PD 34354
Figure 152—Removing Starter Solenoid Switch

opening onto the blocks already positioned on the ground. Discon-
nect the wire from the top of the starter solenoid. Remove terminal
shield cap by breaking locking wire and unscrewing cap. Use a
34-inch socket wrench and remove nut and washer from terminal
stud recessed into terminal shield (fig. 152). Unscrew connector
nut on starter cable conduit, remove the cable clip (terminal) from
terminal stud, and work cable out of terminal shield. Put washer
and nut on terminal stud, and screw the cap on the terminal shield
for safekeeping. Remove starter from under vehicle.
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d. Installation of Starter. Lubricate starter with engine oil (step
b above). Remove cap from terminal shield, and nut and washer
from terminal stud. Place starter on support under vehicle. Work
starter cable clip (terminal) through terminal shield, place clip over
terminal stud, install washer and nut and tighten. Screw cap on
terminal shield and insert locking wire through holes in terminal
cap and shield and twist ends of wire. Screw connector nut onto
terminal shield and tighten. Remove nut and washer from solenoid
switch terminal and attach wire and tighten nut. Position starter
in flywheel housing with solenoid at top and install bolts with lock
washers and tighten. Attach starter cable clamps to engine. Attach
both oil hoses to lubricating oil tank, using new gaskets. Fill engine
lubricating system (par. 56 b). Turn battery master switch on.
Check operation of starter by starting engine. Check for oil leaks.
Install engine compartment floor plate (par. 170 ¢).

191. STARTER SOLENOID SWITCHES.

a. Description. A starter solenoid switch is mounted on each
starter (fig. 152). The solenoid is operated by either the starter
button on instrument panel or by auxiliary starter button in the
engine compartment. Pressing either starter button energizes the
solenoid which first shifts the starter pinion into positive engage-
ment with flywheel ring gear, and then closes the starter switch.
When the engine starts, the pinion is spun back out of mesh with
the flywheel ring gear and cannot be reengaged with the flywheel
ring gear until starter button is released and then pressed again.

b. Removal of Starter Solenoid Switch. Remove starter (par.
190 ¢). Disconnect switch connector cable at solenoid switch (fig.
152). Put washer and nut back on terminal. Remove cotter pin and
pin which attaches starter shift lever to solenoid plunger. Remove
locking wire, and take out four bolts which attach solenoid.

¢. Installation of Starter Solenoid Switch. Position switch on
starter, install four bolts and tighten. Safety-wire the two bolts on
each side. Connect solenoid link to shift lever by installing clevis
pin and insert and spread cotter pin. Connect switch connector cable
at solenoid switch. Install starter (par. 190 d).

192. INSTRUMENT PANEL.

a. General. All of the instruments, gages, switches and other
units on the instrument panel are illustrated in figure 10. The
purpose of each unit on the instrument panel and instructions for
operating the various switches and controls are contained in para-
graph 7. Consequently the information in this and the following
paragraphs (193 through 209) covers only the procedure for remov-
ing and installing the instrument panel and its wvarious units.
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b. Removal of Instrument Panel Face Plate.

(1) TuUuRN BATTERY MASTER SwiTCH “OFF.”

(2) DiscoNNECT LUBRICATING Oi1L Hosgs. Disconnect the hose
from the tee on each low oil pressure warning light switch at right
side of panel (fig. 10). Tag one hose for identification. NOTE: The
plate on side of panel where oil hose elbows are attached is stamped
“L" for left engine and “R"” for right engine.

(3) DiscoNNECT AIR HEATER FUEL HosEgEs. Disconnect each air
heater fuel hose at the three elbows on top of instrument panel (fig.
10). Tag each hose, before removing, with the corresponding letters
“L,” or “R" which are stamped into the plate.

(4) DiscoNNECT CoNDUITS, TACHOMETER AND SPEEDOMETER
SHAFTS. Reaching behind the instrument panel case, unscrew two
conduit coupling nuts on each side. Tag each conduit for identifi-
cation and pull the four plugs out of the sockets. Unscrew knurled
nuts and disconnect the speedometer shaft and two tachometer
shafts, tagging the latter two shafts for right and left engines.

(5) REMOVE INSTRUMENT PANEL FACE PLATE FROM CASE. Detach
speedometer reset cable from bracket at bottom of panel case by
holding hexagonal cable end with wrench and loosening locknut.
Take out screws which attach the two small plates to the panel
face plate below the temperature gages. Remove six screws which
hold instrument panel face plate to panel case (fig. 10). Carefully
work the panel face plate out of the case by first pulling on the air
heater fuel pump knobs and then prying panel face plate the
remainder of the way out of case. Place the instrument panel face
plate face-down on the sponson. Any of the units in the instrument
panel face plate now can be replaced. If it is desired to remove the
panel, the following additional procedure i1s necessary. Unscrew two
nuts on each of the three mounting straps which clamp the tem-
perature gages to the panel face plate, and remove straps (fig. 153).
Raise panel up into vertical position, support it and remove the
three temperature gages by slipping the tubes through slots in
lower edge of panel face. Tag the two engine temperature gages for
identification. The instrument panel face plate now can be removed
from the sponson and taken out of the vehicle.

e. Installation of Instrument Panel Face Plate.

(1) InsTALL INSTRUMENT PANEL FACE PLATE. If instrument
panel face plate was removed, place it on sponson and position the
engine and transmission temperature gages in the panel. Install the
three mounting straps, screw on nuts and tighten. Mount the panel
in the case and install and tighten the six screws in face of panel.
Install the two plates below the temperature gages (fig. 10).

(2) ConnecT ConNDUITS, TACHOMETER AND SPEEDOMETER
SHAFTS. Working behind the instrument panel case and from the
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right side, connect the two conduit plugs toward rear of vehicle.
Turn each plug so that slot in top of plug fits into locating key in
sleeve, Push plug all the way in, and tighten coupling nuts only hand
tight. Attach left engine tachometer shaft, next the speedometer
shaft and then the right engine tachometer shaft. Tighten knurled
nuts with pliers. Cennect the two remaining conduit plugs, tightening
the coupling nuts only hand tight. Remove the identification tags.

(3) Connect AIR HEATER FUEL Hosgs. Connect each air heater
fuel hose to its elbow according to tag on hose and letter on plate
(fig. 23). Hold each elbow with wrench while tightening the con-
nection nut. Turn valve to make sure it is tightly closed. Remove
identification tags on hoses.

(4) ConnNeEcT LUBRICATING OIL Hosgs. Connect the two hoses to
the pressure switches at right side of instrument panel according to
the tag on one hose and the letter on the plate. Remove identification
tag from hose.

(5) TurN BATTERY MASTER SwiTCH “ON.”

(6) TEeST OPERATION OF INSTRUMENT PANEL UNiTS. Test emer-
gency stop valve and all light switches. Start engine, and check other
instruments and gages. Operate vehicle to check speedometer.

193. AIR HEATER AND LOW OIL PRESSURE INDICATOR
LIGHTS AND PANEL LIGHTS.

a. To Replace Lamp. Pry off lamp cover (fig. 10) with screw-
driver. Press in on clamp lightly and turn to left to release. With-
draw burned-out lamp. Insert new lamp, and press cover into panel.
For air heater indicator lights, use lamp No. 1247, single contact,
12-16 volt with blue beads on filament support wires. For low oil
pressure indicator lights, use lamp No. 1252, 24-28 volt double con-
tact. For instrument panel lights, use lamp No. 1251, 24-28 volt.

b. To Replace Light Socket Cable Assembly. Remove instru-
ment panel (par. 192 b). Remove lamp from socket. Pull cable
terminal out of .connector. Push cable through socket and remove
it with spring and insulator. To install new cable assembly with
spring and insulator, insert cable from face side of panel and push
it through hole in socket. Push terminal end of cable into connector.
Insert lamp and cover. Install instrument panel (par. 192 ¢).

194. AIR HEATER FUEL PUMPS.

a. To Replace Air Heater Fusl Pump. Pull pump handle out,
and unscrew nut on face of panel (fig. 10). Pull pump plunger out
of pump. Remove instrument panel (par. 192 b). Unscrew nuts on
both ends of U-shaped tube which delivers fuel from tee on supply
tube to left pump (fig. 153). Hold elbow and tee while breaking
nuts loose. To remove left pump, disconnect discharge tube at small
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elbow on end of pump, holding large elbow with wrench. Pull pump
out of panel. To remove right pump, disconnect fuel supply tube at
tee, and discharge tube at elbow, holding tee and large elbow with
wrench while breaking nuts loose. Pull pump out of panel. To install
new pump, unscrew the nipple with two elbows from end of pump
removed and screw into new pump. Tighten nipple to locate elbows
in same position as on pump removed. When installing new right
pump, first install the tee connection taken off the pump removed.
Adjust the hexagonal nut on pump body so pump body projects
through face of panel the right amount to permit cap nut on face
of panel to be tightened. Connect pump, and complete the assembly
by reversing the removal procedure. Use wrench to hold connections
when tightening, and make sure connections are tight.

195. AIR HEATER SWITCHES.

a. To Replace Air Heater Switch. Remove instrument panel
(par. 192 b). Disconnect two wires from each terminal, and tag the
pairs of wires for identification. Loosen switch knob set screw, and
unscrew knob. Remove nut on face of panel, and take out switch.
Install new switch by reverse procedure, with lock washer between
switch and panel. Position knob with arrow pointing to “OFF”
when switch is off (fig. 10) before tightening set screw, and make sure
there is the necessary amount of clearance between knob and switch,

196. AMMETER AND VOLTMETER.

a. To Replace Ammeter or Disconnect Voltmeter. Remove in-
strument panel face plate (par. 192 b). Disconnect wires from
terminals, and tag wire for identification. Remove nuts and lock
washers from studs and remove strap (fig. 153). Lift instrument out
of panel. To install the instrument, reverse the removal procedure.
Do not replace defective voltmeter. Detach the wiring from the bat-
tery to the voltmeter (at the voltmeter) and tape the disconnected
terminal. Leave the voltmeter mounted on the instrument panel.

197. BLACKOUT DRIVING LIGHT SWITCH.

a. To Replace Blackout Driving Light Switch. Remove instru-
ment panel (par. 192 b). Disconnect wires from terminals, and tag.
Loosen switch knob set screw, and unscrew knob. Remove nut on
face of panel, and remove switch. Install new switch by reverse pro-
cedure, with lock washer on rear side of panel. Position switch knob
with lettering horizontal and set screw at bottom (fig. 10), and tighten
set screw.

198. CIRCUIT BREAKERS.

a. To Replace Circuit Breaker. Remove instrument panel (par.
192 b). Disconnect wires from circuit breakers Nos. 1 and 2. Dis-
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connect wire from right terminal on circuit breaker No. 6. Remove
three nuts which attach circuit breaker plate. Lift plate up, and dis-
connect wire or wires on any circuit breaker to be removed, and tag.
If a circuit breaker in top row is to be removed, remove all screws
and attaching wires from connector strip, and tag the wires (fg.
153). Unscrew two screws which attach circuit breaker to be removed.
Install new circuit breaker on plate, and assemble plate and con-
nect wires by reversing the removal procedure. Cork gasket must
be between panel face plate and circuit breaker plate. Use lock

washers under the three nuts which attach plate to panel.

199. CLOCK.

a. To Replace Clock. Remove instrument panel face plate (par.
192 b). Take out the two screws, with lock washers, which attach
socket box at right end of panel, and move box to gain access to
back of clock. Remove the four lock nuts at back of clock (fig. 153),
and remove the screws from face of panel (fig. 10). Lift clock out
of panel. Install the new clock by reversing the removal procedure.

200. DRIVING LIGHT SWITCH.

a. To Replace Driving Light Switch. Remove instrument panel
(par. 192 b). Disconnect and tag all wires. Loosen set screw in
knob, and unscrew knob. Remove hexagon head set screw and lock
washer. Hold safety lock in, and pull the bushing assembly off
switch., Remove nut and lock washer against face of panel and
remove switch. Position the new switch in panel. Place lock washer
under nut, and tighten nut before assembling bushing. Hold bushing
against panel and install hexagon head set screw with lock washér, and
tighten screw. Screw switch knob all the way onto shaft with set
screw at top, and tighten. Connect wires to switch with terminals
under the clamps on switch terminal posts. Install instrument panel
(par. 192 ¢).

201. ENGINE OIL PRESSURE GAGES.

a. To Replace Engine Oil Pressure Gage. Remove instrument
panel (par. 192 b). Unscrew tube connection at elbow on gage while
holding elbow with another wrench. Remove nuts and washer on
gage strap, and slide strap off. Remove gage. To install new gage,
unscrew elbow from gage removed and screw it onto gage nipple
on new gage. Hold nipple with pliers. Install gage by reversing the
removal procedure. Use wrench to hold elbow while tightening tube
nut.

202. ENGINE TEMPERATURE GAGES.

a. To Replace Engine Temperature Gage. Remove instrument
panel, and remove engine temperature gage from panel (par. 192 b).
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Remove temperature gage bulb from water manifold (par. 108 b).
Withdraw engine temperature gage tube from engine and fighting
compartment, and remove gage and tube assembly. Install new
engine temperature gage by reversing the removal procedure. Use
care when threading gage tube along sponson and through fighting
compartment and engine compartment bulkhead to avoid kinking
and damaging tube. Hold bushing in water manifold with wrench
when tightening retainer nut (par. 108 ¢).

203. FUEL AND OIL GAGE.

a. To Replace Fuel and 0il Gage. Remove instrument panel
(par. 192 b). Unscrew two terminal nuts, and remove lock washers
and wires. Unscrew and remove clamping nuts and washers and
insulator strip on gage terminal screws. Lift strap off, and remove
gage from face of panel. Install a new fuel and oil gage by reversing
the removal procedure. Before installing a new gage, use low voltage
circuit tester (17-T-5575) or test lamp, and test the fuel and oil gage
resistor at top corner of panel for an open circuit. Replace resistor
if defective.

204. INSTRUMENT PANEL LIGHT SWITCH.

a. To Replace Instrument Panel Light Switch. Remove instru-
ment panel (par. 192 ‘b). Disconnect wires from switch, and tag
wires. Loosen set screw, and unscrew knob. Unscrew bushing on
face of panel. Pull switch out of panel and remove it through the
loop in the air heater fuel tube, To install new switch, position
switch with lug fitting into notch in hole in panel. Screw on bushing
and tighten. Turn switch stem to extreme right. Screw knob on stem,
with slight clearance between knob and bushing, and tighten set
screw. Connect wires to switch, with terminals on wires under clamps
on terminal posts. Install instrument panel (par. 192 ¢).

205. INSTRUMENT PANEL PLUGS.

a. To Replace Instrument Panel Plug. Remove instrument
panel face plate (par. 192 b). Take out the four screws and lock
washers which hold the plug in the box. Remove the two screws
with lock washers and remove box from supports (fig. 153). Pull
plug out of box. Pass the wires on new plug through the square
retainer plate with flat side of plate toward plug. Thread each wire
on the new plug into position at the terminal from which the cor-
responding wire on the old plug is to be removed. Disconnect the old
wires, one at a time, and connect the new ones. Remove the old
plug. Position new plug in box so that the locating key, cast on
inside of sleeve, is at the top, and install the four attaching screws
with lock washers. Attach box to the two supports with screws and
lock washers. Install instrument panel face plate (par. 192 e¢).
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206. LOW OIL PRESSURE SWITCHES.

a. To Replace Low Oil Pressure Switch. Turn battery master
switch off. Disconnect wire from terminal on switch. Unscrew pres-
sure switch from tee. Install new switch. Place lock washer, then
the terminal and nut on the screw, and tighten nut.

207. SPEEDOMETER, TACHOMETERS AND SHAFTS.

a. To Replace Speedometer or Tachometer. Remove instru-
ment panel face plate (par. 192 b). Remove nuts and lock washers
which attach strap to instrument. Lift off rubber gasket and strap.
Lift instrument out of front of panel. To install the instrument,
reverse the removal procedure,

b. To Replace Speedometer Shaft. Disconnect speedometer shaft
from speedometer. Remove two clamps which attach speedometer
shaft to front slope. Disconnect and remove speedometer shaft from
adapter on transmission. To install speedometer, insert square end
of speedometer cable into speedometer, and screw knurled nut on
and tighten. Position speedometer shaft on front hull slope, and
install two clamps. Turn transmission end of speedometer cable
with fingers to make sure it turns freely. Insert driving lug on cable
tip into slot in adapter shaft, push casing against adapter and tighten
knurled nut.

¢. To Replace Tachometer Shaft. Disconnect tachometer shaft
from tachometer. Reaching through hole in bulkhead lower cover,
loosen and remove hose clamp on shaft and disconnect tachometer
shaft from adapter on engine (fig. 51). When removing the shaft,
be careful not to lose the short tachometer drive key which may
or may not pull out of the adapter when removing the shaft. Raise
left generator compartment door and pull shaft through into gen-
erator compartment. Wire the adapter end of the new shaft to the
tachometer end of the shaft being removed, and tape the joint to
keep dirt out of new shaft. Carefully guide the new shaft while the
old one is being pulled out through generator compartment. When
end of new shaft is pulled into generator compartment, remove tape
and disconnect old shaft. Turn cable in new shaft with fingers to
make sure it turns freely, then tape end to keep out dirt. Work a
wire through hole in bulkhead, in front of tachometer adapter, into
generator compartment and attach to tachometer shaft. Pull shaft
through to hole and remove tape. Make sure that drive key is
inserted in adapter shaft, connect cable to drive key, and screw
knurled nut onto adapter. Install hose clip on shaft and lower gen-
erator compartment door. Connect tachometer shaft onto tachometer.
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208. TANK GAGE CONTROL SWITCH.

a. To Replace Tank Gage Control Switch. Remove instrument
panel (par. 192 b). Remove screw and lock washer from switch
handle and remove handle (fig. 10). Remove nut and lock washer
on face of panel and pull switch out of panel. Remove the seven
wires from the switch terminals, tagging each wire with the number
at base of terminal from which it was removed. To install new switch,
connect wires to their respective terminals. Position the switch on
panel face plate, with terminals marked 1-2-3-4 facing left end of
panel, and install lock washer and nut on face of panel. Press handle
over switch shaft and turn all the way to the right. Then remove
handle and place it on switch shaft, with pointer correctly alined to
“R” under “LUBE" on plate (fig. 10). Install screw with lock washer
and tighten. Install instrument panel face plate (par. 192 ¢).

209. TRANSMISSION OIL TEMPERATURE GAGE.

a. To Replace Transmission (il Temperature (Gage. Remove
instrument panel and remove transmission oil temperature gage
(par. 192 b). Remove oil temperature gage bulb from the tee con-
nection on left side of transmission. Use wrench to hold bushing
from turning while unscrewing retainer nut. Remove clamp on front
slope and clamp to left of left steering lever, and remove gage tube
with gage. Install new transmission oil temperature gage by reversing
the removal procedure.

210. FUEL GAGE TANK UNIT.

a. To Replace Fuel Gage Tank Unit. Loosen fuel tank and slide
it out of sponson sufficiently to remove fuel gage tank unit (par.
93 e). Disconnect wire from gage. Remove the screws which attach
gage to tank and lLift out gage (fig. 67). Install new fuel gage tank
unit by reversing the removal procedure. Use new gasket on gage.
Install screws with lock washers and tighten screws evenly and
securely to make good ground connection for gage.

211. OIL GAGE TANK UNIT.

a. To Replace Oil Gage Tank Unit. Remove three air cleaners
(par. 88 b) on same side as lubricating oil tank from which gage is
to be removed. Disconnect wire from gage. Remove screws and lift
out gage. Install new lubricating oil tank gage by reversing the
removal procedure. Use new gasket on gage. Install screws with
lock washers and tighten screws evenly and securely to make good
ground connection for gage.
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212. AIR HEATER IGNITION COILS.

a. Description. Two vibrator-type high tension ignition coils,
mounted on each end of the filter panel (fig. 69), supply the ignition
for the two air heaters in each engine (fig. 66).

b. To Replace Air Heater Ignition Coil. Unbolt and open en-
gine compartment doors (par. 167 a). Raise and lock engine com-
partment splash panel (par. 168 b). Take out two bolts and lock
washers and remove air heater coil cover. Disconnect the high ten-
sion wire and the primary lead and ground wires from the coil.
Remove the two clamp belts and slide coil out of bracket, To install
coil, reverse the removal procedure,

213. EMERGENCY STOP SOLENOIDS.

a. Description. A solenoid is used to operate the emergency stop
valve on each engine (fig. 64). Pressing the emergency stop button
on the instrumfmt panel energizes the solenoid which closes the
stop valve against the pressure of a hold-open spring (par. 89 a).

b. To Replace Emergency Stop Solenoid. Raise engine com-
partment door (par. 167 a). Raise and lock splash panel (par. 168 b).
Remove three air cleaners (par. 88 b). Take out cotter pin and the
clevis pin which connects solenoid rod to the lever on the valve shaft,
Disconnect ground and lead wires from solenoid. Remove bolts which
attach solenoid to air inlet housing.

c. Installation and Adjustment of Emergency Stop Solenoid.

(1) InsTALL SOLENOID. Position the solenoid on air inlet housing
and install bolt, with lock washer and flat washer, in the bracket hole
toward flywheel housing. Place lock washer, flat washer, and ground
wire terminal, on other bolt and install. Tighten both bolts. Attach
other end of ground wire to solenoid terminal screw nearest to fan
and attach lead wire to other terminal, using lock washers under the
nuts, and tighten nuts,

(2) ADJUsT SOLENOID. Insert clevis pin in hole in lever on valve
shaft and hold lever up so that the valve is fully seated. Adjust clevis
on solenoid plunger shaft so end of clevis just touches the body of
the clevis pin in lever (fig. 64). This will insure sufficient travel of
solenoid plunger to fully close the wvalve. Attach clevis to lever with
clevis pin. Insert and spread cotter pin. Tighten lock nut on clevis.
Press emergency stop button to test operation of solenoid and valve.
Install air cleaners. Lower and hook engine compartment splash
panel (par. 168 ¢). Close and bolt engine compartment doors (par.
167 b).

214. GENERATOR FILTER.

a. Description. The generator filter is mounted on the outside
of the generator compartment near the rear universal joint cover
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(fig. 88). Its purpose is to eliminate radio interference caused by
generators or regulators.

b. To Replace Generator Filter. Turn battery master switch
off. Raise door at rear of fighting compartment floor over rear uni-
versal joint. Remove four screws which attach generator filter to
bracket. Tilt filter so cover side is up, and unscrew coupling nuts on
conduits (fig. 151). Remove cover screws and cover. Disconnect wires,

A—BLACKOUT DRIVING LIGHT LAMP-UNIT K—LOCKWASHER

B—SCREW L—SCREW

C—BLACKOUT MARKER LIGHT DOOR M—HEADLIGHT MOUNT
D—GASKET N—CONNECTOR

E—LAMP O —HEADLIGHT STIFFENER
F—BLACKOUT MARKER LIGHT BODY P—SCREW

G—SPACER Q—HEADLIGHT RING AND SPRING

H—LOCKWASHER R—HEADUGHT LAMP-UNIT
I—NUT S—SCREW

J—HEADLIGHT BODY T—HEADUGHT DOOR

RA FD 36109

Figure 155—Headlight Parts

tag for identification, and pull wires out. Install cover and screws on
filter. To install a new generator filter, reverse the removal procedure,
making sure wires are connected to the right terminal screws.

215. VEHICLE LIGHTS.

a. Description. The vehicle is equipped with two service head-
lights and a blackout driving light which are stowed inside the ve-
hicle when not in use. A white blackout marker light is attached to
each headlight. The two taillights are permanently mounted. A black-
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out lamp-unit is mounted in the lower section of each taillight. The
upper section of the left taillight contains a two-filament lamp-unit
which is the service taillight and stop light. The upper section of the
right taillight contains an amber blackout stop light. A dome light
with built-in switch provides illumination for the drivers’ compart-
ment (fig. 7).

b. To Adjust Headlights. Loosen three bolts at rear of headlight,
tilt light up or down to adjust beam, and tighten bolts (fig. 155).

C D

K
J

A—TAILLIGHT SLEEVE G —TAILLIGHT DOOR
B—NUTS H—SCREW
C—NUT I—TAILLIGHT LAMP UNIT
D —TAILLIGHT MOUNTING BRACKET J—CONNECTOR WITH SOCKET
E—TAILLIGHT BODY K—PLUG
F—STOPLIGHT LAMP-UNIT RA PD 35190

Figure 156—Taillight Parts

¢. To Replace Lamp-Units or Lamps.

(1) HEADLIGHTS. Remove retaining screw, pull bottom of lamp
door outward and raise up to unhook. Hold door assembly and loosen
terminal screw on lamp-unit and ground terminal screw on ring, and
remove the two wires. Hold the assembly, pry ends of three retainer
springs out of groove at rear edge of door, and remove ring and lamp-
unit from door. Position new lamp-unit in door and assemble in
reverse order,

(2) Brackoutr MARKER Li1GHTS. Take out door retainer screw,
and lift off door and gasket. Press lamp in, turn to left to release, and
remove lamp. Insert new lamp, press it in and turn to right to lock.
Install door with gasket, and tighten screw.
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(3) TaAILLIGHT. Remove two screws and pull door off. Pull out
the burned-out lamp-unit (fig. 156). Insert new lamp-unit, install
door and tighten screws.

(4) DoMe LiGHT. Take out two screws, and remove door. Press in

on lamp and turn to left to release. Insert new lamp, install door, and
tighten screws.

d. To Replace Taillights. Remove two bolts which attach tail-
light mounting plate to hull and hold taillight assembly. Unscrew
conduit coupling nut and pull wires out to disconnect socket from
plug in taillight. Wire the conduit so it cannot drop through hole to
inside of hull. Hold mounting plate, unscrew locknut and nut off the

taillight (fig. 156), and separate taillight from mounting plate.
Assemble new taillight in reverse order.

e. To Replace Dome Light. Turn battery master switch off. Take
out two screws and remove door. Disconnect wire at outer side of
toggle switch. Unscrew conduit coupling nut. Remove two screws

which hold dome light in place and pull dome light off the wire in the
conduit. Install dome light in reverse order.

216. STOP LIGHT SWITCHES.

a. Description. The two stop light switches mounted on bracket
on the left brake cover are linked to the brake levers mounted on the
differential. On earlier vehicles with single anchor brakes, these
switches make contact when the switch plunger moves into the switch,
and pulling the plunger out breaks the contact. The switches are
connected in series so that the stop light lights only when both steer-
ing brake levers are pulled back.

b. Adjustment of Stop Light Switches. Turn battery master
switch on. Pull driving light switch all the way out so service stop
light circuit is on. Pull both steering brake levers back 3 inches, and
measure at tops of levers, and set parking brake quadrants or block
levers to hold them in this position. Disconnect green lead wire from
terminal on left switch and attach it to the other terminal on this

same switch to take the left switch out of the circuit. Loosen lock nut
on operating rod on right switch and turn adjusting nut until stop
light lights. Then screw adjusting nut in opposite direction only
enough so that stop light is off. Watch ammeter or have someone
watch stop light. Hold the adjusting nut and tighten lock nut. Recon-
nect green wire to proper terminal and tighten both terminals. Dis-
connect the black lead wire from the right stop light switch and attach
it to the other terminal on the right switch. Loosen lock nut on
operating rod on left switch and turn the adjusting nut until stop
light lights, then screw the nut in opposite direction only enough so
that stop light is off. Hold the adjusting nut and tighten lock nut,
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Reconnect black lead wire to proper terminal and tighten both
terminals.

¢. To Replace Stop Light Switch. See that driving light switch
is all the way in. Disconnect two wires from switch. Remove bolts
which attach switch to bracket. Disconnect stop light switch oper-
ating rod at brake lever. Install new switch, using lock washers on
bracket bolts and attach wires to terminals and tighten. Connect
stop light switch operating rod to brake lever, with washer between
the adjusting nut and the lock nut. Turn battery master switch “ON"
and pull the driving light switch all the way out. Adjust stop light
switch (step b above).

217. LOW OIL PRESSURE MICROSWITCH.

a. Description. The low oil pressure microswitch mounted on
the throttle lever bracket opens the circuit so that the low oil pres-
sure warning lights are not lighted when the throttle is in “NO
FUEL" position. A roller on the switch arm makes contact with the
upper end of the throttle lever to open the switch when the throttle
is moved into “NO FUEL" position.

b. To Replace Low (il Pressure Microswitch. Take out bolts
with lock washers, which attach throttle lever bracket to hull bracket
and support the bracket assembly. Remove the screws and safety
nuts which attach switch bracket to right side of throttle lever
bracket, and remove switch and bracket. Disconnect the two wires
from the switch and tag for identification. Detach the switch from
bracket by removing the two safety nuts and screws. To install new
switch, reverse the removal procedure. Make sure operating lever
roller is squarely alined with end of throttle lever and bracket is
positioned so throttle lever closes switch when moved out of “NO
FUEL"” position. Test switch action before installing throttle lever
bracket on hull.

218. SIREN AND SIREN BUTTON.

a. Cleaning Siren. Blowing compressed air through the openings
in siren will remove dirt unless it is caked. In this event, remove
cover screws and pull cover off to clean siren rotor and housing.

b. To Replace Siren. Unscrew conduit coupling nut at bottom
of elbow close to hull, and pull up on elbow to disconnect plug. Un-
screw two bolts which attach siren to bracket and remove siren.
Install siren by reverse procedure.

c. To Replace Siren Button. Turn battery master switch off.
Disconnect wires on siren button, Remove nuts and bolts which
attach siren button to bracket, and pull button out of bracket. Install
siren button by reverse procedure. |
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219. COMPASS.

a. Earlier vehicles were equipped with a compass mounted in the
turret in front of the gunner’'s station. Later vehicles are equipped
with a pioneer combat vehicle type compass mounted in a bracket
in the drivers’ compartment. Information for compensating and
servicing compass is contained in a separate booklet supplied with
the wvehicle.

220. GUN FIRING CIRCUIT BREAKER.

a. Deseription. A 20-ampere manually reset circuit breaker to
protect the gun firing circuit is mounted in a box attached to the
rear side of the left generator compartment front plate (fig. 151).

b. To Replace Gun Firing Circuit Breaker. Raise the left
generator compartment door. From outside, remove the two screws
which attach escutcheon plate and circuit breaker box to compart-
ment, while supporting the circuit breaker box inside the generator
compartment. Hold box and remove_two screws with lock washers
from cover and remove cover. Disconnect the two wires from termi-
nals on circuit breakers. Take out the two flat head screws which
attach circuit breaker to box, and remove circuit breaker. To install
new circuit breaker, reverse the removal procedure.

221. GUN FIRING RELAY SWITCH. .

a. Description. A gun firing relay switch was used on earlier
vehicles to deliver sufficient current to operate the firing solenoid
without overloading the gun firing switch or its button. The relay
switch, in a box attached to the rear of the battery box (fig. 151),
is operated by the gun firing buttons on the elevating handwheels.

b. To Replace Gun Firing Relay Switch. Raise fighting com-
partment floor doors above battery box and the rear door. Take out
four screws and lock washers and remove switch box cover (fig. 151).
Remove the screws which attach box to bracket. Lift box up and
disconnect the three wires leading from the conduits and tag wires.
Unscrew conduit coupling nuts and pull wires out of switch box.
Install new relay switch by reversing the removal procedure. Test
action of switch before installing box cover.

222. RADIO AND VEHICLE INTERCOMMUNICATION
SYSTEM.

a. Radio. The vehicle is equipped with a SCR-610 model two-
way radio, mounted on a bracket in the right front sponson (fig. 7).
It is a high-frequency, voice type set with single controls which do
not require a technically trained operator. The radio operates on two
channels which are selected by the channel selector switch on the
front of the radio panel. The other switches are the current “OFF-
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ON" switches which also control volume, the inter-phone switch and
the metering switch. Headsets with throat-type microphones are
provided for the driver, assistant driver and gunner. Headphones
and a hand-type microphone are provided for the vehicle commander.
The button on microphone handle is held down while talking and
released when finished with conversation. A radio control box mounted
on the driving compartment roof plate permits the driver to act as
relief radio operator by moving a toggle-type switch in the box. The
radio master switch controls the current to the radio and wvehicle
intercommunication system.

b. Antenna and Base. A three-section mast-type antenna screws
into the mast base which is mounted in a recess in the right upper
hull plate near the front of the wvehicle (fig. 4). The antenna socket
is mounted on the end of a tightly wound coil spring attached to
the base. The spring mounting prevents the antenna from being
damaged when the gun is traversed or when passing under low
branches of trees. The antenna swings down when struck and springs
up when clear of the object.

¢. Vehicle Intercommunication System. An intercommunica-
tion system is provided for the commander, driver, assistant driver
and gunner. This system operates through the radio. One control
box 1s mounted alongside the radio control box on the roof of drivers’
compartment (fig. 7) and another control box is attached to a bracket
in the center of the fighting compartment floor. The amplifier for
the intercommunication system is mounted in front of the right
front sponson bulkhead. Volume is controlled by operating the radio
volume control.

223. WIRING SYSTEMS AND CONNECTIONS.

a. Description. A wiring system consists of a tube or shielding
conduit, complete with fittings, elbows, bushings or ferrules and con-
taining the cable or cables (wires) with terminals for the system.

b. Inspection. Any system that has broken, crushed or frayed
shielding conduit, or damaged tube, or is otherwise damaged, must
be replaced. Effective shielding of wires depends upon clean, tight
coupling nuts. Terminals must be clean and tight for efficient func-
tioning of all electrical units. Clean all dirty or corroded conduit
connections with dry-cleaning solvent. Clean terminal screws with
small wire brush to remove any corrosion or high resistance oxidation.

¢. Replacement of Wiring Systems or Wires. Whenever a
damaged wiring system is replaced, the wires on the new system,
whenever possible, should be attached as the old wires are being
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removed, to avoid wrong connections. Otherwise, tag terminal screws
when wires are removed. In case of doubt, refer to wiring diagrams
(figs. 142 to 148). Clean all terminal screws before replacing wires.
Use lock washers with all terminal nuts and tighten nuts securely.
Make sure that all connections are clean and all coupling nuts are
tight, to provide effective shielding.
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Section XXIV
FIRE EXTINGUISHERS
Paragraph
Portable fire extin@UIsers ... ... iviv s iessvsbvs et niss 224
Fixed fire extinguisher system ..........c.ccvivievvnnnninnss 225
Removal of fixed fire extinguisher cylinders ................. 226
Installation of fixed fire extinguisher cylinders ..... .. A

Replacement of fixed fire extinguisher pull cables or mndmts 228

224, PORTABLE FIRE EXTINGUISHERS.

a. Description. For description and operation of portable fire
extinguisher, see paragraph 12.

b. Inspection of Portable Fire Extinguishers. A broken seal
wire on the trigger indicates that the cylinder has been tampered with
or discharged and the extinguisher must be removed from the vehicle
and weighed. If the cylinder weighs 14 pound (8 ounces) less than
the fully charged weight stamped on the valve, the cylinder must
be replaced with a fully charged cylinder with seal wire intact. If
cylinder weight is satisfactory, a new seal wire must be installed on
the trigger before fire extinguisher is installed in the vehicle.

225. FIXED FIRE EXTINGUISHER SYSTEM.

8. Description. The fixed fire extinguisher system (fig. 157) pro-
vides protection against two fires in the engine compartment, It
consists of two fixed fire extinguisher cylinders, each containing 10
pounds of carbon dioxide when fully charged, and connected by
tubing to six nozzles in the engine compartment. The nozzles are
shielded to distribute the gas effectively. The valves are equipped
with remote control heads and can be operated by two pull handles
mounted on the underside of the hull roof, above and to left of
driver's seat (fig. 27), or by two pull handles on outside of hull at
left rear of turret. The cylinders are clamped in a bracket on left
side of hull inside the generator compartment. A check valve in the
connection between the two cylinders and the main discharge tube
prevents the gas from escaping into the crew compartment if one
cylinder is operated while the other cylinder is rémoved. Each cylinder
valve is equipped with a safety disk. If heat causes pressure in the
cylinder to become too high, the cylinder will completely discharge,
blowing off the red sealing cap on the safety disk outlet (fig. 29).

b. Inspection of Fixed Fire Extinguisher System.
(1) INSPECTION AND PREVENTIVE MAINTENANCE SERVICE (par.
29 b (16)). Inspect entire system for any mechanical damage, and
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see that shielded nozzles are intact and free of any foreign matter.
See that neither of the inside or outside pull handles have been pulled

out. Inspect cylinders to see that red sealing caps are in position and
that seal wires on remote control head levers are intact. If red cap
is missing or seal wire is broken, the cylinder must be replaced (fig. -
29).

(2) ORGANIZATION AND PREVENTIVE MAINTENANCE SERVICE
(par. 41, Item 60)., Remove both cylinders (par. 226 a). Carefully
weigh each cylinder. Subtract the empty weight stamped on the
cylinder valve body from the weight shown by the scale. If the
difference is less than 9 pounds, replace the cylinder with one that
is fully charged with 10 pounds of carbon dioxide. While cylinders
are removed, inspect system for any mechanical damage and loose
connections. See that nozzles are free of any foreign matter. Operate
both inside and outside pull handles to see that the control cables

work freely, and then push handles back so they will be held in place
by spring clip on handle,

226. REMOVAL OF FIXED FIRE EXTINGUISHER
CYLINDERS.

a. Raise hinged cover on left generator compartment. Disconnect
each remote control head from cylinder valve by unscrewing swivel
nut (fig. 29). Raise remote control heads to clear cylinder valves and
support them in their approximate positions with wire. Loosen flared
type tubing nut on each side of check valve several turns but do not
remove. Unscrew connector nut which attaches each connector tube
to cylinder valve. Remove bracket clamping bolts, and lift out cylin-
ders one at a time, While the control heads are removed from the
cylinders, take out the screws which attach the cover on each control
head. Using a narrow blade screwdriver, tighten the two set screws
which clamp the cable in each control head.

227. INSTALLATION OF FIXED FIRE EXTINGUISHER
CYLINDERS.

a. Check control heads and reset if necessary. To reset head,
insert a pin or nail in hole in shaft in remote control head on side
opposite to lever. Turn shaft in counterclockwise direction so that
short pin in lever end of shaft is vertical and in line with arrow on
remote control head casting. Inspect each cylinder to make sure red
sealing cap is on valve. Install cylinders, attach and partially tighten
clamps, leaving them loose enough so cylinders can be turned to
aline tubing connections. Screw connector nuts to cylinder valves,
and tighten. Tighten flared type tubing nuts on each side of check
valve. See that seal wires in levers on remote control heads are intact.
Tighten bracket clamping bolts. Lower hinged door.
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228. REPLACEMENT OF FIXED FIRE EXTINGUISHER PULL
CABLES OR CONDUITS.

a. Replacement of Fixed Fire Extinguisher Pull Cable. Trace
the conduit, in which new cable is to be installed, from the pull
handle bracket to find out which dual pull mechanism will have to
be taken apart. Working in the fighting compartment and through
opening in engine compartment bulkhead, unscrew conduit coupling
nut at bottom of dual pull mechanism. Unscrew lower section of dual
pull mechanism from upper section which is clamped to engine com-
partment bulkhead. Pull lower half of dual pull mechanism down to
expose the twisted copper cable clamp. Squeeze the ends of the clamp
open with pliers and, using pliers on both ends of clamp, untwist it.
Pull cable to pull handle bracket out of conduit. Or, if new cable
to remote control head is being installed, remove the control head
cover (par. 226 a), loosen clamping screws and remove cables. Push
new cable into conduit from pull handle end and, from dual pull
mechanism end, pull cable taut. Install new cable clamp over ends
of cable from pull handle and cable from control head. Both ends
of both cables must extend out of the ends of the clamp. Squeeze
both ends of clamp flat and hold one end and twist other end to

clamp cables tightly.

b. Replacement of Fixed Fire Extinguisher Conduit. Discon-
nect cables inside dual pull mechanism (subpar. a above). Unscrew
connectors on both ends of conduit to be replaced. If conduit is
attached to remote control head, remove cover on remote control
head (par. 226 a). Loosen the two cable clamping screws and remove
cable. To install conduit, reverse the removal procedure. If cable and
conduit from remote control head to dual pull mechanism is being
replaced, first attach cable to remote control head before connecting
the cables in the dual pull mechanism. Use new cable clamp, and twist
to hold cables tightly.
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RA PD 43690

Figure 158—-Ammunition and Carbines Stored Under
Right Side of Turret

229. SCOPE.

a. This part of the manual is designed to guide the commander
and crew in the care and handling of the 3-inch gun M7 and mount
M5, mounted on gun motor carriage M10.

b. In addition to mounting the 3-inch gun M7 and mount MS5,
the gun motor carriage M10 mounts the caliber .50 M2, heavy barrel
374 et
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machine gun; Thompson submachine gun, caliber .45, and carbines,
caliber .30.

e. All essential information that is of a technical character re-
quired by using arms and services for identification, use, and care of
the particular equipment described, is contained in this manual, as
well as use and care of ammunition, spare parts and accessories, and
sighting and fire-control equipment.

CAL. .50 HEAVY BARREL MACHINE GUN m2

TURRET

\
Al
- "‘ :_#-r

Ty "-'..‘:-_:_ el J.

- = -

THOMPSON SUBMACHINE GUN, CAL, .45 SHELLS, 3-INCH  RA PD 45697A
Figure 159—Rear Inside View of Turret

d. Lubrication instructions for the gun and turret are consoli-
dated in a lubrication guide (par. 31).

e. Disassembly and assembly, and repairs Ey battery personnel
will be undertaken only under supervision of an officer or chief
mechanic.

f. In cases where the nature of repair, modification or adjust-
ment is beyond the scope and/or facilities of battery personnel, local
or otherwise designated ordnance service should be informed in order
that trained personnel with suitable tools and equipment may be
provided.

g. All technical manuals, field manuals, standard nnm;:nclnturt
lists and other publications pertaining to materiel described in this
manual are listed in ‘“References.”
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3-INCH GUN MOTOR CARRIAGE M10
GUN SHIELD BARREL ASSEMBLY ~ GUN REST  TURRET

RA PD 45691
Figure 160—Rear End of Motor Carriage, M10A1

230. CHARACTERISTICS.

a. The main armament of the gun motor carriage M10 is a 3-inch
gun M7 that is mounted in a gun mount MS5. The gun is mounted

in a semi-open-top turret of welded armor plate.

b. The 3-inch gun M7 is used as a tank destroyer., The gun has
a gun shield that moves vertically with the barrel and forms the front
part of the turret. The turret and gun as a unit are traversed by
means of a handwheel mechanism meshing with a ring gear, thereby
enabling the gun to be fired in any direction. Two traversing locks
are provided to secure the turret in any desired position.

¢. Elevation of the gun is by means of two elevating handwheels:
one on the right, and the other on left side of cradle. The muzzle of
the gun can be elevated to 30 degrees or depressed to 10 degrees.

d. There are 54 AP and HE shells stored and carried on the
vehicle (figs. 158 at_:d 159).

e. The breech can be automatically or manually opened or
closed. The gun can be electrically or hand fired. Firing mechanism
is usually automatically cocked but can be hand cocked by means

UNIVERSITY OF I LLINOIS
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of hand-cocking lever. All rounds are loaded by hand. It should be
remembered that the driver and the assistant driver cannot open
their latch doors while the 3-inch gun is pointed forward, because
of interference with the gun shield. However, the gun will normally
bé carried with the muzzle to the rear (fig. 160), and both doors may
be left open until the gun is to be directed toward the front.

f. Small arms are covered in the 23 series field manuals which
are available to using troops. These weapons will not be included here.

231. DATA.

a. Gun.
Weight of 3-inch gun (M7) complete . ................... 1,990 1b
Length of bore (in calibers) . .. ....c.ccvinivmivrncnnnneiosenan 50
Length of tube, muzzle to rear face of breech ring. . ... ... 158.10 in,
Caliber ..o 00 T o WL 17 M SO gy e gt o e 3 in.
Type of Dreechblock: ... 0 covsonmbimesnsnsrninn Vertical-sliding
Firing chambercapacity .............0ovtiirnnrnrnnn. 200 cu in.
Eleapiity of JOMIIE. b sin il e b e e e Bl e L 0.692
MuEsle weloGHY o s R e R T e 2,600 ft per sec
PR EIE GO s iy s s s s B S A i A T s 702.9 ft-tons
Maximum powder pressure .......... G e e A i 36,000 1b
Rifling:

Length . ssisaiianss T R R e e A R SRS e 126.85 in.

NUMDEr OF BYOOWER . .ot ivaannis s s s s e e 28

Twist, uniform right-hand with one turn in calibers ......... 40
Chamber DICEBUIE ..ciidivisosi e & s v owns sas 3,200-3,600 psi
INGIRDET OF WEOONBN, 55 s v viewini i) s sk i o e s a1 28
DEpth ol GROOVES . . iviv st ia e e e e 0.04 in.
WA OF GPOONEE. . ..o isvvw i s o dmsiss, Sadnhe s e W e 0.1866 in.
Width of lIands .........coii ittt iennnnreennoennnes 0.15 in,

b. Ammunition.
Weightof fized round .. ......cccoisiiimiiivrensisiinsss 26.66 1b
Weightof powder charge ..........ccoiiniiiviererinnsns paes WD
Travel of projectile in barrel . ............ i R 127.73 in.
3-inch ammunition stored (APand HE) ............... 54 rounds
HE round, M42 B2, weight of projectile . ......... ........ 12.4 1b
AP round, M62, weightof projectile . ..........co00vvienanas 15 1b
AP round, M79, weight of projectile .. ..... ... ............. 151b
Approximate range of projectile at zero degrees of

IO 5 cnsn e R S A T SRR 2,000 to 2,500 yd
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3-INCH GUN MOTOR CARRIAGE M10
¢. Eleetrical.

Firing switch (in elevating handwheel)......... 15 amperes 24 d-c
volts—normal position, open
Ly ipto DG el o s R N S 24-volt—30 1b pull in
(Maximum air gap at 20 d-c volts)
d. Mount.
BAETREION D WO o mh 3w oo s B o 1 o e T 30 degrees
EICDERRNION OF QMY .. o oo womvomn v o 5o e 6 e B 0 10 degrees
FTRVENEIRE . o i ecimnmn oo oo st oecns b Ao R o A 360 degrees
Type of recoil mechanism ...................c.c.... . Hydrospring
EVOPTOR]L TBOBL .o v v o wim e 6 o v ook s ks g e . 11 to 12 in.
Maximum recoil .........co0inveiiniinrirerenn, RN S 14 in.
Type of recoil oilused ........... Oil, recoil, heavy (Spec. 2-96A)
Recoil Spring COMPresSiOn . .. ......oovvinreeennnnnsesnn. 12 in.
Recoil spring—number of coils ............. .. 2014, approximately
Recoil spring—length compressed in recoil cylinder. ... .. 26.375 in.
Recoil spring—length of freespring .................... 38.375 1n,
Recoil spring tension—gun in battery . ... .. ..... 1,058 1b minimum
Recoil spring tension—gun in battery ... ............ 1,136 normal
Recoil spring tension—gun in battery . ...... ... 1,214 1b maximum
Elevating handwheel-one revolution produces vertical
r iy -s 0t - e g g N A g S g 0.0833 in.
Elevating handwheel—movement to raise muzzle. .. ... .. Clockwise
Recoil piston rod puall . .. i dan 10,500 1b
e. Sighting Equipment.
T R S U L Ny U SO S N WY AR £ M51
378
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Section XXVI
DESCRIPTION AND FUNCTIONING OF GUN

Paragraph
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Brettly: MeChRniBm v i i e S E i R e i A e s 234
Clonng sprang MEChanIBIR v S ey ST s vy e S 235
Percussion and cocking mechanism ..................c000n. 236
Function and operation of breech mechanism ............... 237

232. GENERAL.

a. The 3-inch gun M7 consists of a tube screwed into a breech
ring and then locked by a key.

b. The tube is supported and alined in a cradle that is a part of
the mount assembly. The rear half of the tube is finish ground and
rides in bushings inside of the cradle.

e. Lugs on the sides of the breech ring provide the means of
attaching the two recoil cylinder assemblies which are a part of the
gun mount. Lugs on the bottom of the breech ring are for the breech-
block operating shaft and cranks. The breech closing spring mecha-
nism is attached to a lug on right side of breech ring. Interior of
breech ring is machined so that breechblock can slide upward to
close and downward to open the firing chamber.

d. Gun designation, serial number, name of manufacturer, year
of manufacture and weight (includes tube, breech ring, and breech-
block) are stamped on the top of the breech ring.

e. Tube serial number, name of manufacturer, weight of tube
with breech, and gun designation are stamped on the muzzle, The
muzzle end of tube is engraved with witness lines for use with bore-
sighting equipment.

f. Rounds are loaded by hand, and the action of loading causes
automatic closing of the breech; however, the breech can be manually
opened (or closed) by use of the breech operating handle which is
secured to the breech operating shaft. The gun is fired electrically by
means of a solenoid or manually by a hand firing lever. In either case
the act of firing depresses a firing plunger on the right cheek of
breech ring. The firing plunger moves the sear, thereby allowing the
firing pin to function. After firing, the gun recoils and then counter-
recoils to battery. During this counterrecoil the gun is cocked, breech
is opened, cartridge case is extracted and breechblock is locked in its
open position (firing chamber open) ready to receive the next round.

379 |
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3-INCH GUN MOTOR CARRIAGE M10

233. BARREL ASSEMBLY.

a. Tube.

(1) The tube is formed in one piece and is threaded (at the
breech end) to screw into the breech ring. The bore is rifled from the
chamber to the muzzle with a uniform right-hand twist of one turn
in 40 calibers and the bore is also tapered to form a firing chamber.
The position of the tube that rests in the cradle is finish machined,
in order to assure a bearing for supporting the tube.

(2) The face of the breech end of the tube is recessed on each
side of the bore to form recesses for the upper ends of the extractors
when they are in battery position. Extraction of a fired cartridge
case is accomplished by means of these extractors.

(3) A longitudinal breech ring key slot is machined in the circum-
ference of the shoulder which is at the rear end of the tube and just
ahead of the threads that hold the tube to the breech ring. The
breech ring key is installed in this slot and locks the tube to the
breech ring, The key also prevents rotation of the gun in its mount.

b. Breech Ring.

(1) The breech ring, into which the tube is screwed, has two lugs
projecting from the sides. These lugs are the means of anchoring the
rear ends of the recoil mechanism. A screw in the breech ring forces
a copper plug into the threads of the recoil rod to secure the rod to
the breech ring. Two lugs project downward from the bottom of the
breech ring which are bored transversely and then fitted with bush-
ings in order to provide bearings for the operating crank and chain
terminal crank. '

(2) An additional support on the lower right side of the breech
ring is bored longitudinally to receive the rear end of the closing
spring cylinder. Holes are tapped in the breech ring for screws to
hold the closing spring cylinder, breech ring key, operating crank
detent, breechblock bushing and recoil rods.

(3) Front face of breech ring has a shallow vertical keyway for
the breech ring key. The front of this keyway terminates in a square
notch through the front face of the breech ring, the notch alining
with a keyway in the tube. The breech ring key is retained in the
breech ring by two socket head set screws, thereby locking the tube
to the breech ring.

(4) Near the rear of the breech ring is a rectangular recess which
extends through the breech ring from top to bottom and houses and
guides the breechblock. The rear side of this rectanigular recess is cut
out at the top to form a U-shaped notch in order to clear the cartridge
case when loading and ejecting. The surface around the U-shaped
opening is rounded to facilitate loading of the gun.

380
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(5) The right side wall at the top of the breech recess is machined
from the rear corner forward to provide clearance for the cocking
lever arm. The cocking lever is actuated by the cocking lever arm
either in automatic or manual cocking. Near the front of the inner
walls of the breech ring are short curved slots (one on each side) for
the purpose of guiding the outer trunnions of the extractors. Two
holes in the rear face of the breech ring extend forward into the ex-
tractor trunnion recesses and house the two extractor plungers and

springs. The rear ends of the two holes are threaded to accommodate
the two extractor plunger plugs.

VERTICAL
GROOVE
TRUNNION | |~ i
INNER END | TRl f—— sewr
BREECHBLOCK
BUSHING
BREECHBLOCK VERTICAL
BUSHING SCREW GROOVE
VERTICAL LAND RA PD 45664

Figure 161—Breechblock and Extractors—Battery Position

(6) A hole in the right cheek of the breech ring is counterbored
and threaded to receive the firing plunger and firing plunger retainer.
Two tapped holes and a pilot hole near the rear of the right cheek
are used to locate and attach the operating handle stop.

(7) Breech operating handle is attached to right end of the breech
operating shaft and contains the operating handle latch and latch

381 i
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COCKING LEVER —— 7 BEVELED FACE

.-—-_-.-_H.:_

U-SHAPED NOTCH

EYE BOLT
TAPPED HOLE

CHAMBERING
BEVEL i

EITRACTCIHA =
LIPS ”

-

EXTRACTOR, R.H.

RA PD 45660

Figure 162—Breechblock and Extractors—Breech Open

spring. The function of the breech operating handle is to provide a
manual means of opening or closing the breech.

(8) The breech ring provides a housing for the rear end of the
tube, the breech mechanism, and the percussion firing mechanism.
The rear ends of the two recoil rods and closing spring mechanism
are also attached to the breech ring.

c. Breech Ring Key. The rectangular breech ring key fits in a

keyway in front face of breech ring and also engages a key seat in
the tube.

234. BREECH MECHANISM.
a. General.

(1) The breech mechanism consists of a breechblock with per-
cussion firing mechanism, breech operating shaft with the breech-
block operating crank, chain terminal crank and operating crank.
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(2) The functions of this breech mechanism are, first, to close
the rear end of the chambers after loading; second, to fire the round

of ammunition after it has been inserted, and finally, to extract the
empty cartridge case from the firing chamber.

b. Breechblock.

(1) The breechblock is of the vertical sliding type and has a guide
rib on each side which slides in a corresponding groove in each side
of the breech ring recess (figs. 161 and 162).

RECESS FOR
COCKING LEVER

SHAFT OF
COCKING LEVER

* RA PD 45698
Figure 163—Rear Right Quarter View of Breechblock

(2) The top of the breechblock is U-shaped in order to guide the
cartridge into the firing chamber (at rear end of tube). This U-shaped
notch is alined with the bottom of the U-shaped notch in the breech
ring so that the cartridge case is cleared when the breechblock is in
its lowered position. The upper front edge of the top of the breech-
block is beveled in order to drive the cartridge into the firing chamber
as the breechblock is raised. The rear face of the breechblock, the

383 Orainaltom
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guide ribs of the breechblock, the grooves in the breech ring (for the
guide ribs of the breechblock), and the rear wall of the breech ring
recess, are all inclined so that when the breechblock rises, it also
moves forward and thereby completes the seating (chambering) of
the round in the firing chamber (figs. 161 and 162).

(3) The bottom of the breechblock contains an inclined T-slot
in which cross heads of the breechblock operating crank slide in order
to raise or lower the breechblock assembly (figs. 161 and 162).

U-SHAPED RECESS FOR
COCKING FORK AND
I COVER PLATE
4
i
= | COUNTERBORE FOR
: : FIRING SPRING
COCKING FORK RETAINER
| HOLE FOR

BREECHBLOCK 7
BUSHING KQ ’

SEAR —y ——— i
‘9 GROOVE FOR LUG
S ON FIRING PIN

q
FIRING srms i s GUIDE
RETAINER PIN LOLK

0ré401

1

Figure 164—Rear View of Breechblock

A PERCUSSION
y } / MECHANISM
L

RA PD 45669

(4) In each side of the breechblock is a groove in which the inner
ends of the extractor trunnions of the two extractors slide. The lower
ends of these grooves are parallel to the breechblock guides; however,
the upper ends curve toward the breechblock front face in order to
impart an accelerated motion to the extractors when extracting and
ejecting a fired cartridge case (fig. 161 and 162).
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(5) There are flats on the vertical lands (on each side of the
breechblock). These lands provide a surface for corresponding flats
on the inner trunnions of the extractors. The breechblock is locked
in its open position when the flats of the inner trunnions of the
extractors are on the flat portion of the vertical lands of the breech-
block (figs. 161 and 162).

(6) A hole which is bored through the center of the breechblock
houses the percussion firing mechanism (fig. 164). The forward end
of this hole is counterbored and threaded for a breechblock bushing
which is retained in the breechblock by a breechblock bushing screw.
The central part of the hole has a longitudinal groove for a lug that
is on the firing pin guide; and at the rear of the hole, the breechblock
is counterbored to house the firing spring retainer. The upper side
of this counterbore has an inverted U-shaped recess to house the
cocking fork plunger, spring and cover plate. A small vertical hole
in the bottom of the counterbore and toward the rear is for a firing
spring retainer pin. This pin and the cover plate lock the firing spring
retainer in the breechblock. Arrows are engraved on the rear face of
the breechblock to show the “LOCK" and “OPEN" positions of the
firing spring retainer.

(7) A transverse hole bored through the breechblock (fig. 163)
intersects the lower side of the central bore and is for housing the
sear, sear spring, and sear retainer, The left end of this transverse
hole is counterbored to form a seat for the U-shaped sear retainer.

The right end of the transverse hole has a vertical slot for the arm
of the sear (fig. 164).

(8) A V-shaped recess in the upper right rear side of the breech-
block is to provide clearance between the breechblock and breech
ring for the cocking lever. A transverse bore from this V-shaped
recess extends into the central recess. This transverse bore is the
bearing for the shaft of the cocking lever (fig. 163).

(9) The weight of the breechblock is reduced by cutting vertical
grooves into each side of the breechblock (fig. 161). A tapped hole
in the top of the breechblock is for an eyebolt to facilitate removing
or installing the breechblock in the breech ring (fig. 162).

¢. Extractors (figs. 161 and 162).

(1) The right and left extractors are short, heavy levers that are

supported vertically between the sides of the breechblock and the
sidewalls of the breech ring recess.

(2) Each side of the lower end of the extractor carries a trunnion
that projects outward and inward from the extractor (figs. 161 and
162). The outer trunnions are located in short curved grooves in the
walls of the breech ring recess; and these outer trunnions prevent any
vertical movements of the extractors. The inner trunnions slide in
curved grooves in the sides of the breechblock: and as the breech-
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block is raised or lowered, these inner trunnions are forced forward
or backward by the curve of the grooves assisted by the extractor
spring plungers for the extraction of a cartridge case. The forward
edge of each extractor has a radius that rides against the front face
of the breech ring and assists in the control of the extractors.

(3) The function of the extractors is to extract and eject a car-
tridge case. This is accomplished by means of the inward projecting
lips on the upper ends of the extractors which lie in recesses in the

» .
o
L}

"'i - oy PR T “ o
- 1 | AL LN, LE = 1A e L] : ﬁh. " 'I
i ;-:‘:-.. " 1: : \

.m. -‘-.
b BREECH RING ——

"""""‘"—‘-Ile-'.f'i'

BREECHBLOCK

EXTRACTOR EXTRACTOR EXTRACTOR
PLUNGER PLUG  PLUNGER SPRING PLUNGER

Figure 165—Extractor Plunger, Spring and Plug

PLUNGER PLUG

breech face of the tube and under the rim of the cartridge when the
breech is closed. When the lower ends of the extractors are forced
forward by the downward or opening movement of the breechblock,
the extractor upper ends and lips are rocked rearward, thereby prying
the cartridge case out of the firing chamber.

d. Extractor Plungers.
(1) Small cylindrical extractor plungers slide in longitudinal
386 INIVERSITY OF ILLINOIS
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holes that extend from the rear face of the breech ring to extractor
trunnion pockets in the sidewalls of the breech ring recess. Extractor
plunger springs are in the rear ends of these holes. These springs
bear rearward against extractor plunger plugs that are screwed into
the holes. The extractor plunger plugs press the extractor plunger
springs against the extractor plungers and these plurfgers press
against the outer trunnions of the extractors.

(2) The function of the extractor plungers is to assure the posi-
tive locking of the breechblock in its open position. This is accom-
plished by the extractor plungers pressing the outer trunnions of the
extractors forward until the flats on inner trunnions are on the flats
of the vertical lands which are on the breechblock.

OPERATING CRANK—__

BREECHELOCK OPERATING CRANK

el
CROSS HEAD5<,’_;

PIVOT— ‘

/ .
o
3

SOCKET HEAD SET SCREW =——WIDE SPLINE

BREECH OPERATING HAMNDLE

RETAINING SCREW P +—BREECH OPERATING

SHAFT

CHAIN TERMINAL CRANK RA PD 45621
Figure 166—Breech Operating Shaft and Cranks

e. Breech Operating Shaft (fig. 166).

(1) The breech operating shaft provides a means of connecting
and operating the three cranks (operating crank, chain terminal
crank, and breechblock operating crank) in order to cause them to
rotate as a unit.

(2) There is an extra wide spline or land on the breech oper-
ating shaft that mates with a groove of the same width in the hub
of each of the three cranks. The three cranks cannot be incorrectly
installed or misalined with each other.
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(3) The shoulder and hole on the right end of the breech oper-
ating shaft are provided for the attaching of the breech operating
handle by means of a breech operating handle retaining screw and
a socket head set screw. The left end of the shaft is drilled, radially,
to provide a seat for the operating shaft detent and to house the
operating shaft plunger. The small hole in the end of the shaft is
for the plunger retaining screw.

f. Breechblock Operating Crank (fig. 166).

(1) The breechblock operating crank consists of an internally
splined hub which slides on the central part of the breech operating
shaft, in between the bottom lugs on the breech ring. The breech-
block operating crank is, therefore, both supported and actuated by
the breech operating shaft.

(2) A central lever arm on the breechblock operating crank
extends rearward and upward, terminating in a pivot that extends
to the right and to the left. On the pivot are two bronze cross heads
that engage and slide in the T-slot in the breechblock.

(3) A small hole in the cross head extends from the upper and
lower surfaces to the pivot hole to provide for the passage of lubri-
cant An arrow and words “MUZZLE FACE"” are engaged on each

cross head to insure the correct installing of the cross heads on the
pivot.

(4) The hub of the breechblock operating crank has a lug that
projects rearward and contacts a stop surface on the bottom of the
breech ring in order to limit the downward travel of the breechblock.

(5) The function of the breechblock operating crank is to provide
a means of actuating the breechblock into an open or closed position.

g. Operating Crank (fig. 166).

(1) Operating crank consists of a hub that is internally splined.
Externally, the crank has a cylindrical machined surface, except for
a short integral lever which extends upward and has a terminal lug
projecting outward for actuation by an operating crank ejector cam
located on the cradle.

(2) Splined interior of hub slides onto the left end of the splined
breech operating shaft while the cylindrical exterior surface is sup-
ported in a bronze bushing in the transverse bore of a lug on the
breech ring.

(3) On the cylindrical-machined surface of the operating crank
is an annular groove that enables an operating crank detent (screwed
into the breech ring so as to engage in the annular groove) to main-
tain the position of the operating crank.

(4) The hub of the operating crank is drilled and counterbored
radially for the breech operating shaft detent and breech operating
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shaft detent spring, to retain the breech operating shaft in its position
in the breech ring.

(5) The function of the operating crank is to open the breech
and eject the cartridge case, automatically, when contacted by the
operating crank ejector cam during the recoil and counterrecoil of

the barrel.
h. Chain Terminal Crank (fig. 166).

(1) The chain terminal crank consists of a hub that is internally
splined and externally has a cylindrical machined surface except for
a short integral lever extending upward and terminating in a fork
for attaching the chain terminal of the breech closing spring mecha-
nisimn.

(2) Splined interior of hub slides onto the right end of the splined
breech operating shaft while the cylindrical exterior surface is sup-
ported in a bronze bushing in the transverse bore of a lug on the
breech ring.

(3) In the cylindrical machined surface of the operating crank
is an annular groove that enables an operating crank detent (screwed
into the breech ring so as to engage in an annular groove) to main-
tain the position of the chain operating crank.

(4) The function of the chain terminal crank is to provide a
means by which the breech closing spring mechanism can raise the
breechblock into a closed position.

i. Firing Plunger. The firing plunger is cylindrical in form with
an integral collar near the middle of the plunger. The firing plunger
i1s retained in a bored hole through the right side of the breech ring
(fig. 161). The flat inner end of the firing plunger is in alinement with
an arm on the sear when the breechblock is in its closed position. The
rounded outer end of the firing plunger projects outward from the
breech ring so that it can be operated by the firing mechanism on the
mount., The firing plunger is held in the breech ring by firing plunger
retainer.

235. CLOSING SPRING MECHANISM.

a. General. Closing spring mechanism consists of a coil spring
on a piston rod which has a piston on its forward end and a chain
on its rearward end. The entire assembly is housed in a closing spring
cylinder.

b. Construction (fig. 167).

(1) The closing spring cylinder is attached at its rear end (by
screws) to a lug that is a part of the breech ring. A shoulder inside
the closing spring cylinder forms a seat for the closing spring.

(2) The piston rod is drilled and slotted at its rear end for
attaching it to the piston rod chain by means of a link pin and cotter
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pin. The front end of the piston rod is threaded for the closing spring
piston rod nut and a series of holes are equally spaced along this
threaded part of the rod so that the piston rod nut can be adjusted
and then secured by means of a cotter pin. Adjustment of the breech-
block closing action is accomplished by turning the closing spring
piston rod nut up or down on the piston rod and inserting the cotter
pin in a different hole.

(3) The closing spring piston fits freely inside the closing spring
cylinder and the piston is centrally bored for a loose encirclement
of the piston rod. A shoulder at the front end of the piston provides
a seat for the closing spring.

(4) The closing spring piston rod nut is tapped to screw onto the
piston rod, and the rear end of the nut is machined to form a cylin-
drical sleeve that projects into the closing spring piston to maintain
alinement of the nut and piston. The forward end of the nut is hexa-
gon to provide a means of adjustment of breechblock closing action.

(5) The closing spring is a heavy helical compression spring. The
chain is a commercial steel leaf or balance chain. The chain terminal
is a small steel block which is tapered in thickness having the thinner
end slotted and drilled for attachment to the chain terminal crank
by means of a link pin.

¢. Funetion.

(1) The function of the closing spring mechanism is to close the

breech. This is accomplished by compressing the closing spring and
using the force of the compressed spring. When the breech operating
shaft and the chain terminal crank are rotated, the closing spring
piston is pulled rearward and into the closing spring cylinder.
# (2) The closing spring piston compresses the closing spring which
closes the breech as soon as the extractors are off the flats of the
breechblock vertical lands. Insertion of a round in the firing chamber
or manual release pushes the extractors off their locked position, and
allows closing spring to function and close the breech.

236. PERCUSSION AND COCKING MECHANISM.

a. General (fig. 168).

(1) The percussion mechanism consists of the firing pin guide,
firing pin, firing pin retracting spring, firing spring stop and firing pin
guide pin. The cocking mechanism consists of the cocking lever, cover
plate, cocking fork plunger, cocking fork plunger spring and cocking
fork.

(2) The firing pin guide is a cylindrical cup which slides back-
ward and forward in the central bore of the breechblock, with the
closed end of the guide facing forward. The firing pin guide contains
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the firing pin, firing pin retracting spring, firing pin guide pin, firing
spring stop and the forward end of the firing spring.

(3) There are four exterior lugs on the firing pin guide. The
larger of the two on the lower side of the guide serves for engagement
with the sear, while the smaller lug near the front acts as a guide
in the groove of the breechblock bore. Two lugs on the rear of the
firing pin guide extend outward so that the cocking fork engages
them and thus actuates the guide to cock the gun.

b. Construction (fig. 168).

(1) The firing pin is a shouldered screw having a slotted head
and a small cylindrical flat point. The firing pin is installed from the
rear end of the firing pin guide and then screwed into the front end
of the guide. The firing pin guide pin is inserted through a hole in the
firing pin and firing pin guide, thereby securing each part to the other.

(2) The firing spring stop is a ring having two projections pro-
truding from its front face. These projections fit freely in two open-
ings in the front end of the firing pin guide. The firing spring stop
is held in a forward position by the firing pin retracting spring. The
purpose of the stop is to maintain clearance between the firing pin
and the cartridge.

(3) The firing pin retracting spring is a light helical compression
spring mounted on the body of the firing pin. The spring bears
against the head of the firing pin and against the firing spring stop,
maintaining a constant pressure against the stop to force it against
the forward end of the firing pin guide.

(4) The firing spring is a helical compression spring extending
into the rear end of the firing pin guide and resting against the firing
spring stop. The rear end of the spring seats in a recess in the firing
spring retainer. The firing spring forces the firing pin guide and firing
pin forward to fire the round whenever the sear is released by the act
of firing.

(5) The firing spring retainer is a cylindrical plug that closes the
rear end of the central bore in the breechblock. The forward end of
the retainer is recessed to form a seat for the firing spring. A groove
is cut in the circumference of the retainer, forming a front and rear
land. The front land is notched to engage a firing spring retainer pin
(in breechblock) and also to engage a lug that is on the cover plate.
The rear face of the retainer is slotted to facilitate removal and re-
placement of the retainer, The rear face of the retainer is marked with
an arrow on the lower vertical centerline that alines with the word
“OPEN" or the word “LOCK" (on rear face of breechblock) (fig.
164) to remove or install the percussion mechanism.

(6) The sear is a cylindrical bar which slides transversely in the

breechblock and engages a lug on the firing pin guide for the pur-
pose of holding the percussion mechanism in its cocked position. The
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sear is notched where it engages the lug on the firing pin guide and
release of the percussion mechanism to fire the round is accomplished
by moving the sear endwise, out of engagement with the firing pin
guide.

(7) The cocking fork consists of a hub with a forked arm which
straddles the firing pin guide. The cocking fork contacts lugs on each
side of the firing pin guide. When the percussion mechanism is moved
rearward to its cocked position, it is the cocking fork that forces the
percussion mechanism rearward. The cocking fork pivots on the
cocking lever and is keyed to the inner end of the lever.

(8) The cocking lever consists of a cylindrical shaft which is
flattened at one end to fit into the hub of the cocking fork. The oppo-
site end of the cocking lever is formed into a curved arm. The cylin-
drical shaft end of the cocking lever operates in a transverse bore
in the breechblock. The curved arm end of the cocking lever extends
upward also toward the rear and is located between the right side
of the breechblock (fig. 163) and the breech ring. Automatic cocking
of the percussion mechanism is obtained by lowering (opening) the

breechblock which causes the cocking lever to ride over a cam surface
of the cocking arm.

(9) The cover plate closes the rear opening (above the firing
spring retainer) of the recess in the breechblock, A curved portion
at the top of the cover plate fits the recess in the breechblock and
a concave lower edge of the cover plate rests against the firing spring
retainer. Flanges on both sides of the cover plate engage grooves on
the inner wall of the recess in the breechblock. A lug which projects
downward from the bottom of the cover plate retains the upper side
of the firing spring retainer. The front face of the cover plate is
drilled in order to house the cocking fork plunger and spring.

(10) The cocking fork plunger is a cylindrical plug which presses
forward on the lower side of the cocking fork hub, thereby returning
the cocking fork and cocking lever to their uncocked position as soon
as the cocking lever is released. The cocking fork plunger is drilled
to receive the cocking fork plunger spring which rests against the
cover plate and presses forward on the cocking fork plunger.

(11) The function of the percussion mechanism is to provide a
means of moving a firing pin forward to strike the cartridge primer.
The function of the cocking mechanism is to provide an automatic
means of moving the percussion mechanism into its cocked position
after a round has been fired. The opening of the breechblock moves
the cocking lever to which the cocking fork is keyed. The cocking
fork moves the percussion mechanism rearward where the sear en-
gages and holds the percussion mechanism in a cocked position until
the firing plunger is moved by either electric or hand firing. The
firing plunger then pushes in on the sear thereby releasing the per-
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cussion mechanism which allows the firing spring to force the firing
pin guide forward until the stop comes in contact with the inner
face of the breechblock bushing. The firing pin guide and firing pin
are carried forward by inertia until the firing pin strikes the cartridge
primer. The firing pin retracting spring then returns the firing pin
guide to position within the breechblock.

237. FUNCTION AND OPERATION OF BREECH MECHANISM.

a. General (figs. 169 and 170).

(1) The breechblock mechanism slides up and down in its recess
in the breech ring, thereby either opening the firing chamber for load-
ing or closing the firing chamber for firing of the round (figs. 169
and 170).

(2) The breech is usually automatically opened by the action of
the operating crank ejector cam (fig. 170) during counterrecoil. How-
ever, the breech may be opened or closed manually by using the
breech operating handle.

b. Automatic Opening of Breech.

(1) After a round has been fired, the gun recoils in the cradle.
The counterrecoil springs return the gun to battery position.

(2) As the gun (fig. 170) slides forward, a projecting lug on the
operating crank contacts an operating crank ejector cam on the
cradle, and the operating crank is rotated rearward. The operating
crank transmits the rearward motion through the breech operating
shaft to the breechblock operating crank, whose arm swings rear-
ward and downward, thereby causing the cross heads (on breech-
block operating crank) to slide in the T-slot of the breechblock and
to lower the breechblock.

(3) The rotation of the breech operating shaft also rotates the
chain terminal crank rearward, thereby drawing the closing spring
piston rearward and compressing the closing spring.

(4) As the breechblock moves downward the inner trunnions on
the two extractors slide in grooves cut in the sides of the breechblock
(figs. 161 and 162). As the cartridge case is uncovered, the forward
curve of the grooves cut in the breechblock forces the inner trunnions
on the extractors forward. The extractors roll on the front face of the
breech recess, and the lips of the extractors (on upper inner edge)
first engage the rim of the cartridge case and then are forced rear-
ward to draw the cartridge case out of the firing chamber, and eject
it from the breech.

(5) As soon as the breechblock reaches its full open position, the
breechblock is stopped by the contact of the breechblock operating
crank with a stop surface on the bottom of the breech ring. The ex-
tractor plungers now force the outer trunnions of the two extractors
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forward, forcing the inner trunnion of the extractors to follow the
cam grooves cut in the sides of the breechblock until the flat surfaces
of the inner trunnions are seated on the flat surfaces at the top of the
extractor cam grooves in the breechblock. The breechblock is now
locked in an open position.

¢. Manual Opening of Breech (fig. 171).

(1) Unlatch breech operating handle from operating handle stop
by grasping lever so that operating handle stop latch is lifted clear
of the stop.

EXTRACTOR, LH. EXTRACTOR, R.H.

BREECHBLOCK BREECH RING RA PD 45666
Figure 172—Closing the Breech by Loading a Round

(2) Push breech operating handle down until a distinct click can
be heard and then lift breech operating handle up and latch it on
the operating handle stop.

d. Closing Breech by Loading (fig. 172).

(1) Insertion of a round into the firing chamber with sufficient
force to push extractors forward unlocks the breechblock. NOTE:
Do not allow the fingers or hands to enter the breech recess. Failure
to observe this may result in injury. Round must be inserted with
a forward and upward movement of the arm using the palm of the
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hand on the base of the round in order to insure that arm is above
and clear of the breech when the breech closes.

(2) As the round completes its entry into the firing chamber, the
rim of the cartridge case strikes the lips of the extractors. The inner
trunnions of the extractors are forced off the flats of the breechblock
and into the grooves cut in the breechblock, thus releasing the breech-
block from its locked position, The action of the compressed closing
spring raises the breechblock to its closed or firing position.

EXTRACTOR, LH. FIRING CHAMBER EXTRACTOR, R.H.

L

WOODEN BLOCK BREECHBLOCK BREECH RING  RA PD 45661
Figure 173—Manvally Closing Breech—Wood Block

(3) The closing spring being fastened to the chain terminal crank
causes the chain terminal crank to turn the breech operating shaft
(crank being on the shaft). The breechblock operating crank also
turns because it is also on the breech operating shaft. These moving
parts come to rest when the breechblock cross heads on the breech-
block operating crank contact the rear face of the tube.

(4) As the breechblock rises, a bevel on the upper front face of
the breechblock drives the round into the firing chamber. A forward
movement is also imparted to the round by slightly inclined guides
in the breechblock, and this forward movement completes the seating
of the round.
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EXTRACTOR LH. FRING CHAMBER TUBE EXTRACTOR RH.
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EMPTY CARTRIDGE CASE BREECH RING

RA PD 71287

Figure 174—Manvally Closing Breech—Cartridge Case

e. Closing Breech without Loading.

(1) When it is desired to close a breech without inserting a round
in the firing chamber, it can be accomplished with either a block
of wood (fig. 173) (about 2 x 4 x 12 in.) or with an empty cartridge
case (fig. 174). NOTE: Do not use the fingers to press on extractors,
as possible injury may result.

(2) Press on either one of the two extractors with a block of wood
until the extractor is pushed forward into its unlocked position. Then
press the opposite extractor forward until it is in its unlocked posi-
tion and the breechblock will fly upward.
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DESCRIPTION AND FUNCTIONING OF MOUNT
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238. GENERAL.

a. The mount assembly consists of a cradle with elevating mecha-
nism and two recoil cylinders, mechanical firing mechanism, electrical
firing circuit, and operating crank ejector mechanism.

b. The mount assembly rests on trunnions in the turret which
is mounted on the gun motor carriage M10,

239. CRADLE (fig. 185).

a. The cradle has two bored sections for two recoil cylinders. On
the front of these bored sections are two keys which are welded in
place. These keys fit into keyways in the recoil cylinders in order to
properly locate the recoil cylinders.

b. The gun shield forms the front of the turret. It has the tele-
scope shutter on the outside with the telescope shutter handle on the
inside, thus permitting the shutter to be operated from inside the
turret. A cylindrical steel section ending in a machined flange is
welded to the center of the inside of the gun shield and the tube
passes through this cylindrical section. The machined flange is sepa-
rated from the cradle by a spacer and the gun shield is then bolted
through the spacer to the cradle. The gun shield has two arms which
bolt to trunnions located inside the forward end of the turret (fig.
175).

¢. The function of the mount is to provide stability and aline-
ment for the gun during recoil and counterrecoil after firing and also
to provide readily accessible means for elevating the gun during
firing.

d. A large centrally bored section in the cradle contains bronze
liners and is the barrel support. The finished and ground section of

the barrel slides in the bronze liners during recoil and counterrecoil.
Lubrication fittings on the cradle assure lubrication of the ground
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Figure 175—Elevating Mechanism

section of the barrel; and a wiper with retainer keeps excess lubricant
and foreign matter out of the bronze liners and off the ground section
of the barrel.

e. A lug at the top and rear of the cradle is bored to provide
a means of locking the gun in its traveling position. The barrel is
toward the rear, resting in its support, when traveling (fig. 160).

f. The recoil guard assembly is bolted to the rear of the cradle,
and consists of a recoil guard assembly and a hand firing bar as-
sembly. The recoil guard assembly is composed of a right and left
recoil guard welded together. To these recoil guards is fastened the
balancing weights and one end of the two coil springs used to hold
the hand firing lever forward (in neutral position). A swivel type
lock for the hand firing lever is mounted on top of the recoil guard
assembly to lock the lever in its neutral position. An adjusting screw
with stop is bolted to the top of the recoil guard assembly for the
hand firing lever. The hand firing lever is bolted to the right and left
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recoil guards and swivels in brackets bolted to the guards. The func-
tion of the recoil guards is to provide protection for the gun crew
during recoil.

g. The elevating mechanism is bolted to the under side of the
cradle. The mechanical firing mechanism, together with the electrical
firing mechanism, is assembled on the right side of cradle. The oper-
ating crank ejector mechanism is mounted on the left side of the
cradle.

h. The telescope is mounted on the cradle at the left side of the
gun and just to the rear of the gun shield. The opening through the
gun shield for the telescope has a heavy protective shutter which 1s
operated by a handle from inside the turret.

240. ELEVATING MECHANISM.
a. General (fig. 175).

(1) The elevating mechanism consists of a centrally located ele-
vating bevel gear to which is keyed an internally threaded elevating
nut that moves up and down on an externally threaded elevating
screw, thereby elevating or depressing the gun. Turning either the
right or left elevating handwheel revolves pinions that mesh with the
elevating gear.

(2) The elevating mechanism has the electrical firing wires and
switches attached to it.

241, RECOIL MECHANISM.
a. General.

(1) The functions of the recoil mechanisms are to control and
limit the recoil of the gun caused by firing; to return the gun to
battery (counterrecoil); and to gradually reduce the shock of the
gun as it returns finally into battery.

(2) There are two recoil cylinders, one on each side of the gun.
These two recoil cylinders are held and located in the cradle by two
keys that are welded on the cradle. Two recoil piston rods are held
in the breech ring by externally threaded nuts on the ends of the
piston rods. These nuts are locked to the breech ring by socket head
set screws that push copper plugs into their threads. Both recoil cyl-
inders contain helical springs which return the gun to battery posi-
tion. The cylinders are kept filled with proper amount of heavy grade
recoil oil.

b. Reecoil Cylinders.

(1) The front end of each recoil cylinder has a recoil cylinder
purging plug which both retains and locates the recoil cylinder sleeve,
The counterrecoil buffer is located at this end of the sleeve.

(2) The rear end of both recoil cylinders has a nut for holding
the recoil cylinders to the breech ring. The plug for filling the recoil
mechanism with recoil oil is at this end (fig. 177).
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RECOIL OIL GUN
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/

Figure 176~Filling Recoil Mechanism

OIL FILLING HOLE
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HAND FIRING LEVER
SAFETY LOCK

RA PD 45709
Figure 177—Gun Recoil Guard Assembly

e¢. Recoil Mechanism Action on Recoil.

(1) When in battery position, the recoil cylinder pistons are at
the forward end of the recoil cylinder. Immediately upon firing, the
recoil of the barrel begins and because the recoil cylinder pistons are
fastened to the breech ring, they start backward along with the barrel.

(2) The recoil oil in the recoil cylinder is displaced through
orifices, and the counterrecoil inner and outer springs are compressed.
The recoil cylinder piston ceases its travel on recoil and the com-
pressed counterrecoil inner and outer springs exert their pressure on
the piston, thereby starting the piston forward on counterrecoil
(toward battery position).

d. Recoil Mechanism Action on Counterrecoil.

(1) Counterrecoil buffer mechanism is fastened to the front end
of the recoil cylinder and is the means of cushioning the last few
inches of counterrecoil just before the barrel reaches battery position.

(2) The counterrecoil buffer fits inside the piston rod, and by
displacing the recoil oil inside the piston rod allows the gun to return
to battery without shock.
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242. GUN RECOIL GUARD ASSEMBLY.

a. General (fig. 177).

(1) The gun recoil guard assembly consists of an arm on each
side of the breech which extends back from the cradle to beyond the
end of the breech ring (fig. 169). The hand firing lever extends from
one side of the breech to the other and is bolted to the gun recoil
guard assembly. The hand firing safety lock is bolted to the top of
the gun recoil guard assembly. Weights to balance the gun are bolted
to the gun recoil guards.

(2) The function of the gun recoil guards is to prevent injury to
the gun crew during recoil and counterrecoil. The hand firing lever
permits the round to be fired by hand. The hand firing safety. lock
secures the hand firing lever in locked position. The weights to the
gun recoil guards balance the gun assembly to permit easy elevation
and depression.

243. MECHANICAL FIRING MECHANISM.

a. General.

(1) The firing mechanism consists of a mechanical firing mecha-
nism that is operated either by the electrical firing circuit or by the
hand firing lever. The function of the mechanical firing mechanism
is to provide a means for moving the sear transversely, in order to
disengage the sear from the firing pin guide, thereby permitting the
firing pin to strike the cartridge primer.

(2) The mechanical firing mechanism consists of a trigger con-
nected to a firing rod and a hand firing lever that is connected to the
solenoid plunger.

b. Action of Mechanical Firing Mechanism (fig. 179).

(1) A firing solenoid, mounted on the right side of the cradle, has
a spring operated plunger extending through the solenoid. The sole-
noid plunger can be operated electrically or manually by the hand
firing lever, the action in either case being to move the solenoid
plunger to the rear. The firing plunger trigger is rotated by the sole-
noid plunger and pushes the firing plunger inward to move the sear
away from the percussion mechanism, thereby releasing the firing
pin to fire the round.

¢. Manual Firing (fig. 178).

(1) The hand firing lever has a solenoid lever, attached to its
right end, which contacts the solenoid plunger. When the hand firing
lever is pushed forward, the solenoid lever pushes the solenoid plunger
forward, causing the firing plunger trigger to push the firing plunger
inward into the breech ring. The lug on the sear (which has been
holding the percussion mechanism in a cocked position) is moved
away from the percussion mechanism and the firing pin is released
to fire the round.
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ELECTRIC ELEVATING
FIRING PLUNGER HANDW HEEL

HANDWHEEL KNOB FIRING CABLE RA PD 45675

Figure 179—Electrically Firing the Gun

(2) The hand firing lever can be locked in a neutral position by
means of the hand firing lever safety lock. The forward movement
of the hand firing lever, in order to fully release the percussion
mechanism, can be adjusted by means of the hand firing lever ad-
justing screw.

244. ELECTRICAL FIRING CIRCUIT (fig. 179).

a. Current for electrically firing the gun is obtained by inserting
firing cable into jack box (fig. 178), and actual firing of the round
i1s accomplished by pressing the firing plunger which is in the knob
of both elevating wheels. The pressing of the firing plunger energizes

the firing solenoid, causing the same mechanical action as described
for manual firing.

b. The necessary electric wiring is firing cable, switch wire, and

switch to solenoid wire. All wiring is attached to the elevating
mechanism (fig. 175). "
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245. CAM EJECTOR MECHANISM. -

a. General.

(1) The cam ejector mechanism consists of an ejector cam which
is mounted on a bracket that extends out from left rear end of cradle.
An ejector cam pin holds the cam to the cradle and two ejector cam

screws secure the cam to the cam pin.

(2) The inside of the ejector cam has a sloped (cam) surface
on which the breech operating crank operates. The front end of the
ejector cam has an offset lug which contacts a spring operated retainer
to hold the cam in contact with the breech operating crank.

b. Firing Position (fig. 180). The breech operating crank rests
inside of ejector cam when the operating crank and ejector mecha-
nism are in firing position. The ejector cam spring retainer is main-
taining pressure on the ejector cam, keeping the cam in contact with
the breech operating crank.

¢. Recoil Position (fig. 180).

(1) The breech operating crank, being attached to the breech
operating shaft, recoils and counterrecoils along with the tube and
breech. The ejector cam, being attached to the cradle, remains sta-
tionary during recoil and counterrecoil.

(2) At the start of recoil the operating crank is forced against
the ejector cam, causing it to pivot outward on the camp pin. When
the crank clears the end of the ejector cam, the ejector spring pushes
the cam back into its normal (straight) position.

d. Counterrecoil Position (fig. 181). Counterrecoil starts with
the breech operating crank off and to the rear of the ejector cam. As
the barrel and breech near the finish of their counterrecoil, the breech
operating crank strikes the rear end of the ejector cam. This causes
the breech operating crank to rotate. The splined breech operating
crank, being on the splined breech operating shaft, rotates the shaft,
opening the breech and compressing the breech closing spring.

e. Ejection Position (fig. 181).

(1) The opening of the breech automatically ejects the fired
cartridge case.

(2) As the counterrecoil continues, the breech operating crank
turns off the end of the ejector cam and onto the bottom of the cam,
then forward on the bottom of the cam; and as soon as a round is
inserted into the firing chamber the operating crank and ejector
mechanism are again in firing position.
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246. PLACING GUN IN FIRING POSITION.

a. Remove breech cover, sight covers, and muzzle cover and stow
them in the place assigned for them. Stow all equipment not needed
for the operation of the gun.

b. Pull traveling lock pin from traveling lock and then swing
lock up under turret and install traveling lock pin through lock and
turret lock bracket (fig. 182).

¢. There are two traversing locks, one on the left side to the rear
of the traversing wheel (fig. 183) and the other on the right side to
TURRET TRAVELING LOCK TRAVELING LOCK HINGE PIN

o ——

TRAVELING LOCK PIN  CRADLE RA PD 45671
Figure 182—Removing Traveling Lock Pin
4‘3 FECII] IO
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RA PD 45663 TURRET TRAVERSING WHEEL

11_;- .l .-i L‘:_ .. J - ‘
TRAVERSING I.C'.ICI{ RECOIL GUARD GUN ASSEMBLY
Figure 183—Traversing Wheel and Lock, Left Side

the rear of the panoramic sight (fig. 184). Disengage these traversing
mechanism locks.

d. Install telescope M51 or M70G in mount on left side of gun

at gun shield. Open telescope shutter by turning telescope shuttel_'
handle.

e. Elevate and traverse gun to make certain both mechanisms
are working freely.

f. Manually open and inspect breech.

247. TRAVERSING MECHANISM.

a. The traversing wheel is located on the left side of the turret
at the hull (fig. 183). Traversing is accomplished by turning the
traversing wheel either to the right or to the left. Complete traverse
of 360 degrees can be obtained.

414

UNIVERSITY OF ILLINGIS
AT URBANA-CHAMPAIGH



T™ 9-752
248

OPERATION OF GUN

GUN ASSEMBLY TURRET TRAVERSING LOCK RA PD 45665
Figure 184—Traversing Lock, Locked Position, Right Side

248. ELEVATING MECHANISM.

a. The elevating mechanism is bolted to the cradle, and two
wheels are provided for elevating the muzzle end of the gun. One
wheel is on the right side of the gun and the other is on the left.
Facing each wheel, elevation is accomplished by turning the wheel
clockwise, and depression, by turning the wheel counterclockwise.

1 b. The electrical firing plunger is located in the center of the knob
on both elevating wheels. The switch wire, switch to solenoid wire,
and firing cable are located on the elevating mechanism underneath
the cradle.

¢. Hand-cock the percussion mechanism by pushing down (hard)
on hand cocking handle (fig. 186) and then fire the gun by pressing
on electrical firing plunger. If a distinct click is not heard (caused by
the release of the firing pin) make certain wire connections are tight.

d. Turn hand-firing lever safety lock down (fig. 186) and repeat
step ¢ above, by using hand-firing lever. If hand-firing lever is not

415 I_II‘II'-.'EI'-:.'.'-lf Y OF I.|_.I.IH':'I'.'-
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ELEVATING SCREW ASSEMBLY CRADLE TURRET

ELEVATING WHEEL (RIGHT) RA PD 435657

Figure 185—Elevating Wheel (Right)

to be used, turn hand-firing lever safety lock up again to avoid
accidental firing. .

249. LOADING.

a. Open Breech. Manually open the breech by unlatching breech
operating handle from operating handle stop and pushing handle
down until distinct click can be heard; then lift and latch the handle
on handle stop.

bh. To Load Gun. The round must be inserted into the firing
chamber with sufficient force to operate the extractors and close the
breech.

250. FIRING AND PRECAUTIONS DURING FIRING.

a. At the command “fire” the electrical firing plunger (fig. 180)
on the right or the left elevating wheel can be pushed, or the hand
firing lever pushed to fire the round (fig. 178).

b. The breech is opened and the fired cartridge case is ejected,
automatically, by the action of recoil and counterrecoil. The fired
cartridge case should be immediately removed from the vehicle,
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HAND FIRING LEVER SAFETY LOCK HAND FIRING LEVER
- " _— ‘-..-_ T

e

RA PD 45673 COCKING LEVER FIRING CABLE  HAND COCKING HANDLE
Figure 186—Cocking with Hand Cocking Handle

¢. The two recoil cylinders should be kept filled with the proper
amount of recoil oil. If the gun returns to battery with shock, it is an

indication that the recoil mechanisms require recoil oil.

d. The lubrication fitting on the top of the cradle (fig. 175) is for
lubricating the tube during its slide on recoil and counterrecoil. The
tube should be lubricated occasionally during firing.

e. Whenever the rate of fire permits, the bore should be examined
for fouling. If present, use bore brush to remove loose particles.

f. When using equipment, make certain that it is placed where
it will not interfere with the action of gun or crew.

g. Do not stand or sit at the rear of gun during recoil and ejection.

h. If enemy shell bursts near weapon, make certain no damage
has been done which might make continued firing dangerous.

251. UNLOADING.

a. There are times when it is necessary to unload the piece, Open
the breech manually and catch the round as it is ejected. When a
417 riginal from
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TUBE FIRING CHAMBER HAND COCKING HAMDLE FIRING SOLENCID

RA PD 45651 FIRING PLUNGER  FIRING PLUNGER TRIGGER
Figure 187—Loading the Gun

misfire occurs or an extractor breaks, it may be necessary to use the
unloading rammer. NOTE: The rammer will be used to unload a
live shell only under the commander’'s supervision and with extreme
caution.

252. PLACING GUN IN TRAVELING POSITION.

a. Cover the telescope and remove it from its mount and place
it in the stowage case.

b. Turn traversing lock handles to the rear (figs. 183 and 184),
and then turn the traversing handwheel until the tube is over the
gun rest (fig. 160). Turn elevating wheel counterclockwise (facing
wheel) to depress tube and seat in gun rest. SAFETY CAUTION:
Before traveling, inspect and make certain that both of the primary
turret traversing locks are securely fastened. Visual inspection should
be made of carriages equipped with screw type locks in order to insure
positive engagement of both locks. The position of the handle will
indicate proper engagement on carriages equipped with eccentric type
locks. The traversing mechanism itself acts as an auxiliary turret
brake. It is not strong enough, however, to lock the turret securely,
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RECOIL ELEVATING TRAVELING CRADLE RECOIL CYLINDER
CYUINDER SCREW ASSEMBLY LOCK ASSEMBLY

BREECH COVER RA PD 4!-“4
Figure 188—Breech Covering in Traveling Position

particularly when traveling over rough terrain. Therefore, if both of
the primary turret traversing locks are not securely engaged when
traveling, the traversing mechanism will break, allowing the gun tube
to swing around and cause serious injury to the personnel or loss of
life.

¢. Remove traveling lock pin from turret bracket and turn
traveling lock down. Turn elevating wheel to aline hole in traveling
lock with hole in cradle bracket and insert traveling lock pin through
traveling lock and cradle bracket (fig. 182).

d. - Install breech and muzzle covers.

e. Remove machine gun lock pin from machine gun bracket. Turn
machine gun lock handle up to its unlocked position. Cover caliber
.50 machine gun, then remove gun and stow inside of turret.

f. Fill two recoil cylinders with the proper amount of recoil oil.
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253. GENERAL.

a. The sighting equipment for the 3-inch gun motor carriage M10
consists of the telescope M51 or M70G, the periscope M6, and the
gunner's quadrant M1. Arrangement of the equipment is shown in
figure 189,

b. The information in this chapter is not as complete or as accu-
rate as it will be in a future revision.

254. TELESCOPE M51.

a. The telescope MS5I is used for direct laying of the gun against
moving targets when firing the 3-inch armor-piercing shell M62.
Observing through the telescope, bring the image of the target to

i A | 5 RAPD 71349
Figure 189—Arrangement of Telescope M51
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SCALE
INDEX PLATE
PLUNGER
MICROMETER

AUXILIARY
INDEX MARKS —¢

REFERENCE SURFACE
(800 — 1600 MILS)

'l—'l;-'I ﬂF FiRL - I

REFERENCE SURFACE .

(0 —800 MILS) RA PD 70171
Figure 192—Gunner's Quadrant M1

SHOE -~ )

the point on the reticle representing the required range and deflection
by rotating the traversing and elevating handwheels of the gun
carriage.

255. PERISCOPE M6.

a. The periscope M6 is used for observation and vision purposes
only. The observer places his hands on the holder of the periscope to
rotate and elevate or depress it until the desired panorama 1s brought
into the field of view of the instrument.

256. GUNNER’S QUADRANT MI1.

a. Elevation Angles.

(1) To measure elevation of the gun, place the proper reference
surface (fig. 192) of the gunner’s quadrant on the leveling pads of
the gun, parallel to the bore, with the associated arrow pointing in
the direction of fire. Set the 0 of the micrometer opposite its index
with the auxiliary index marks matched.

(2) Disengage the plunger from the notches in the frame, lift the
holder and lower it slowly until the bubble is seen to pass through
its central position. Allow the plunger to engage the notches, and
rotate the micrometer knob until the bubble is centered with respect
to the graduations on the level vial. Face the side of the quadrant
which bears the arrow in use, and read the elevation indicated on the
elevation scale and micrometer; read red or black figures according
to the instructions engraved below the micrometer. Remove the quad-
rant from the gun before firing.

b. Depression Angles. To measure depression angles, proceed
as in a above, with the arrow pointed in the reverse direction,
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257. GENERAL.

a. Ammunition for CARRIAGE, motor, 3-inch gun, M10, con-
sists of:

(1) Rounds for GUN, 3-inch, M7.

(2) Cartridges for GUN, machine, cal. .50, Browning, M2, heavy
barrel.

(3) Cartridges for GUN, submachine, cal. .45, Thompson,
M1928A1.

. (4) Cartridges for RIFLE, US., cal. .30, M1903 (w/
LAUNCHER, grenade, M1).

(5) Cartridges for CARBINE, cal. .30, M1.
(6) Grenades.

b. Ammunition for GUN, 3-inch, M7, is issued in the form of
fuzed complete rounds of fixed ammunition. The term “fixed” signi-
" fies that the propelling charge is not adjustable and that the round
is loaded into the cannon as a unit. The round consists of a primer
and propelling charge of loose powder grains contained in a cartridge
case which is crimped rigidly to the fuzed projectile, A complete
round includes all the ammunition components required to fire the
weapon once,

258. AUTHORIZED AMMUNITION.

a. The ammunition authorized for use with the weapons mounted
or carried on this motor carriage, and other ammunition carried on
the wehicle, are listed in Table I below. It will be noted that the
nomenclature (standard nomenclature) completely identifies the
ammunition as to type and model.

TABLE I-AUTHORIZED ROUNDS
FOR GUN, 3-INCH, M7

L] -
SEI‘FIEE Ammunition

PROJECTILE, fixed, AP.C., M62, w/FUZE, B.D., M66A1, and
TRACER, 3-inch guns, M1918 (all models), M1, M3, M5, M6,
and M7. '

PROJECTILE, fixed, A.P.C., M62, w/TRACER, 3-in. guns, M1918
(all models), M1, M3, M5, M6, and M7.

‘,‘ IMIVERSITY OF ILLINGIS
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SHOT, fixed, A.P., M79, w/TRACER, 3-in. guns, MI1918 (all
models), M1, M3, M5, M6, and M7.

SHELL, fixed, HE., 42, w/FUZE, P.D., M48, 3-in. (15-pdr.) gun,
M1902M1, and 3-in. guns, M5, M6, and M7.*

SHELL, fixed, HE., M42A1, w/FUZE, P.D., M48, 3-in. (15-pdr.)
gun, M1902M1, and 3-in. guns, M5, M6, and M?7.*

SHELL, fixed, HE., M42A1, w/FUZE, P.D., M48Al, 3-in. (15-
pdr.) gun, M1902M1, and 3-in. guns, M5, M6, and M7.t

: Practice Ammunition
SHOT, fixed, T.P.,, M85, w/TRACER, 3-in. guns, MI918 (all
models), M1, M3, M5, M6, and M7.

Drill Ammunition

CARTRIDGE, drill 4A1, w/FUZE, dummy, 21-sec., M42A1, 3-in.
guns, M1918 (all models), M1, M3, M5, M6, and M7, and 3-in.
(16-pdr.) gun, M1902M]1.

CARTRIDGE, drill, M10, w/FUZE, dummy, 21-sec., M42A1, 3-in.
guns, M1918 (all models), M1, M3, M5, M6, and M7, and 3-in.
(16-pdr.) gun, M1902M]1. .

CARTRIDGE, drill, M15, w/FUZE, dummy, MS59, 3-in. guns,
M1918 (all models), M1, M3, M5, M6, and M7, and 3-in. (15-pdr.)
gun, M1902M1.

Blank Ammunition
AMMUNITION, blank, 3-in. (15-pdr.) gun, M1902M1, and 3-in.
guns, M1918 (all models), M1, M3, M5, M6, and M7.

AMMUNITION FOR GUN, MACHINE, CAL. .50, BROWNING,
M2, HEAVY BARREL
Service Ammunition
CARTRIDGE, armor-piercing, cal. .50, M2,
CARTRIDGE, ball, cal, .50, M2.
CARTRIDGE, incendiary, cal. .30, M1.
CARTRIDGE, tracer, cal. .50, M1.

Blank Ammunition
CARTRIDGE, blank, cal. .50, MI1.

Dummy Ammunition
CARTRIDGE, dummy, cal. .50, MI1.

CARTRIDGE, dummy, cal. .50, M2.

AMMUNITION FOR GUN, SUBMACHINE, CAL. .45,
THOMPSON, M1928A1

Service Ammunition
CARTRIDGE, ball, cal. .45, M1911.

Dummy Ammunition
CARTRIDGE, dummy, cal. .45, M1921.

*SQ and 0.05-second delay.
1SQ and 0.15-second delay.
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AMMUNITION FOR RIFLE, U.S., CAL. .30, M1903
(WITH LAUNCHER, GRENADE, M1)

Service Ammunition

CARTRIDGE, armor-piercing, cal. .30, M2.
CARTRIDGE, ball, cal. .30, M1.
CARTRIDGE, ball, cal. .30, M2.
CARTRIDGE, tracer, cal. .30, M.

Blank Ammunition
CARTRIDGE, blank, cal. .30, M1909.

Dummy Ammunition

CARTRIDGE, dummy, cal. .30, M1906 (corrugated).
AMMUNITION FOR CARBINE, CAL. .30, M1

Service Ammunition

CARTRIDGE, carbine, cal. .30, M1.
CARTRIDGE, grenade, carbine, cal. .30, M6.*

Dummy Ammunition
CARTRIDGE, carbine, dummy, cal. .30, M1.

GRENADES
Service Grenades

GRENADE, hand, fragmentation, Mk. II, with hand grenade igniting
fuze, M10A2,

GRENADE, hand, incendiary, AN-M14, with hand grenade igniting
fuze, M200A1.}

GRENADE, hand, smoke, white, AN-M8, with hand grenade igniting
fuze, M200A1.7

GRENADE, AT, M9AIl.

Practice and Training Grenades, and Replaceable Parts

GRENADE, hand, training, Mk. IAl.

GRENADE, AT, practice, M11.

GRENADE, AT, practice, M11Al.

GRENADE, AT, practice, M11A2.

FIN, assembly, for practice rifle grenade, M11.

FIN, assembly, for AT practice grenade, M11A1.
FIN, assembly, for practice rifle grenade, M11A2.
OGIVE, assembly, for practice rifle grenade, M11A2.
ADAPTER, grenade-projection, M1.1

*Special blank cartridge for use in the carbine for projecting grenades,
TProcurement from Chemical Warfare Service.
{For projecting Grenade, hand, fragmentation, Mk. II, with hand grenade
igniting fuze, M10A2, from the rifle or carbine with appropriate launcher and
special grenade cartridge. Used in conjunction with CLIP, launcher positioning.
Clips and special grenade cartridge issued and packed with adapters.
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I'h. -I £l f l':.l.,‘.r* :.‘_.:
! P 7 ¥ -

- " RA PD 61221
Figure 194—Ammunition Stowage—Right Side

259. STOWAGE OF AMMUNITION.

a. Provision for stowage of the ammunition in the carriage is
indicated in Table II below and in figures 193, 194, and 195. The
table has been prepared to serve as a guide only, It is without refer-
ence to any provision for mounting brackets or stowage boxes which
may be occasioned by special conditions in the field, or to ammuni-
tion which may be carried by means of a towed trailer.
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" RA PD 61222
Figure 195—Ammunition Stowage—Left Side

TABLE II-AMMUNITION STOWAGE

A mmuniion Stewage Capacity Stowage Position
3-inch rounds— 54 rounds 6 rounds without contain-
75 % armor-piercing ers, in 2 three-round
brackets on rear turret
wall.
25% high explosive 48 rounds in fiber con-
tainers in four sponson
compartments.
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Ammunition Stowage Capacity Stowage Position

Caliber .50 300 rounds In 50-round boxes in
brackets under turret
platform.

Caliber .45 460 rounds 440 rounds in 20-round
clips in brackets on right
rear turret wall.

20 rounds in clip on gun,

Caliber .30, carbine 450 rounds In bandoleer on right front

sponson plate near the
assistant driver.

Hand grenades 12 grenades In two boxes on right
turret wall just forward
of caliber .45 ammuni-

tion bracket.
AMMUMNITION LOT MUMBER AND LOADER'S INITIALS
CALIBER AMD MODEL OF CARTRIDGE CASE TYFE AND MODEL OF SHELL
MAMUFACTURER'S INITIALS AND YEAR OF MAMUFACTURE 1"#;';"“:

e 31554 MAX

Figure 196—Projectile, Fixed, A.P.C., M62, w /Fuse, B.D., M66 or
M66A1, and Tracer, 3” AA. Guns, M1918 (all medels),
M1, and M3, and 3” Guns, M5, M6, and M7

EAMMUNITION LOT MUMBER AND LOADERT INITIALS

CALIBER AMD MODEL OF CARTRIDGE CASE 'T;Pfu?”" MADDEL

LL
~CARTRIDGE CASE LOT NUSMBER FCALIBER AND TYPE
OF CANMON

B Arw
IMARECMES | WHITE!

FET MAN

|
S WAMUFACTURIARS IMITIALS AND YEAR OF MAMUFACTURE

RA PD 49613

Figure 197—Shot, Fixed, A.P., M79, w/Tracer, 3" A.A. Guns,
M1918 (all models), M1, and M3, and 3" Guns,
M5, M6, and M7
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RA PD 49614A

Figure 198—Shell, Fixed, H.E., M42A1, w/Fuse, P.D., M42A1,
3” (15-pdr.) Gun, M1902M1 and 3" Guns, M5, Mé, and M7

260. FIELD REPORT OF ACCIDENTS.

a. When an accident involving the use of ammunition occurs
during training practice, the procedure prescribed in Section VII,
AR 750-10, will be observed by the Ordnance officer under whose
supervision the ammunition is maintained or issued. Where practic-
able, reports covering malfunctions of ammunition in combat will
be made to the Chief of Ordnance, giving the type of malfunction,
type of ammunition, the lot number of the complete rounds or sepa-
rate loading components, and condition under which fired.
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PART FOUR
Section XXXI

SHIPMENT AND TEMPORARY STORAGE

Paragraph
General INEROCHIONE - oo cupiin sl amsv s e e e 261
Preparation for temporary storage .. ....................... 262
Loading and blocking for rail shipment .................... 263

261. GENERAL INSTRUCTIONS.

a. Preparation for domestic shipment of the vehicle is the same,
with the exception of minor added precautions, as preparation for
temporary storage. Preparation for shipment by rail includes instruc-
tions for loading the vehicle, blocking necessary to secure the vehicle
on freight cars, number of vehicles per freight car, clearance, weight,
and other information necessary to properly prepare the vehicle for
domestic rail shipment. For more detailed information and for
preparation for indefinite storage, refer to AR 850-18.

262. PREPARATION FOR TEMPORARY STORAGE.

a. Vehicles to be prepared for temporary storage are those ready
for immediate service but not used for less than 30 days. If vehicles
are to be indefinitely stored after shipment by rail, they will be pre-
pared for such storage at their destination.

b. If the vehicles are to be temporarily stored or bivouacked,
take the following precautions:

(1) LuBRICATION. Lubricate the vehicle completely (par. 31).

(2) CooLING SYSTEM. If freezing temperature may normally be
expected during the limited storage or shipment period, test the
coolant with a hydrometer and add the proper quantity of antifreeze
compound to afford protection from freezing at the lowest tempera-
ture anticipated during the storage or shipping period. Completely
inspect the cooling system for leaks.

(3) BATTERY. Check battery and terminals for corrosion, and if
necessary, clean and thoroughly service battery (par. 186).

(4) Tires. Clean, inspect, and properly inflate all tires, includ-
ing spares. Replace with serviceable tires all tires requiring repairing
on retreading. Do not store tired vehicles on floors, cinders, or other
surfaces which are soaked with oil or grease. Wash off immediately
any oil, grease, gasoline, or kerosene which comes in contact with
tires under any circumstances.

(5) RoAD TEST. The preparation for limited storage will include
a road test, after the battery, cooling system, and lubrication service,
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to check on the general condition of the engine. Correct any defects
noted in the vehicle operation before the vehicle is stored, or note on
a tag attached to the steering levers, stating the repairs needed or
describing the condition present. A written report of these items will
then be made to the officer in charge.

(6) FueL IN TANKS. It is not necessary to remove fuel from the
vehicle tanks for shipment within the United States, nor to label the
tanks under Interstate Commerce Commission Regulations. Leave
fuel in the tanks except when storing in locations where Fire Ordi-
nances or other local regulations require removal of all gasoline
before storage. '

(7) EXTERIOR OF VEHICLE. Remove rust appearing on any part of
the vehicle exterior with flint paper. Repaint painted surfaces when-
ever necessary to protect wood or metal. Coat exposed polished metal
surfaces susceptible to rust, such as cables and chains, with medium
grade preservative lubricating oil. Close firmly all doors, hatches,
windows, and openings. Make sure paulins are in place and firmly
secured. Leave rubbebr mats, when provided, in an unrolled position
on the floor, not rolled or curled up. Equipment, such as pioneer
tools, track tools, and fire extinguishers, will remain in place on the
vehicle,

(8) INSPECTION. Make a systematic inspection just before ship-
ment or temporary storage, to insure all above steps have been cov-
ered and that the vehicle is ready for operation on call. Make a list
of all missing or damaged items and attach it to the steering levers.
Refer to Before-operation Service (par. 26).

(9) BRAKES. Release brakes and chock the tracks.

¢. Inspections in Limited Storage. Vehicles in limited storage
will be inspected weekly for condition of battery and, in case of
anticipated freezing weather, cooling system. If water is added to
the battery when freezing weather is anticipated, recharge the bat-

tery with a portable charger or remove the battery for charging. Do
not attempt to charge the battery by running the engine. If freezing

temperature is expected, add the proper quantity of antifreeze com-
pound to cooling system to afford protection from freezing.

263. LOADING AND BLOCKING FOR RAIL SHIPMENT.

a. Preparation. In addition to the preparation described in para-
graph 262, when ordnance vehicles are prepared for domestic ship-
ment, the following preparations and precautions will be taken.

(1) EXTERIOR. Cover the body of the vehicle with the canvas
cover supplied for such use during rail shipment.

(2) BATTERY. Disconnect the battery to prevent its discharge by
vandalism or accident. This may be accomplished by disconnecting
433
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the positive lead, taping the end of the lead and tying it back away
from the battery.

(3) BRAKES. The brakes must be applied and the transmission
placed in low gear after the vehicle has been placed in position with
a brake wheel clearance of at least 6 inches (fig. 199, “A”). The

vehicles will be located on the car in such a manner as to prevent
the car from carrying an unbalanced load.

| {‘*‘*ﬂuﬁ“ﬂf*;

~, [2" CHAMFER AT
CONTACT POINT

| - o
. BLOCK-C .
e o I "]4": LOCK-G RA PD 43351

Figure 199—Blocking Requirements
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(4) All cars containing ordnance vehicles must be placarded
“DO NOT HUMP.”

(5) Ordnance vehicles may be shipped on flat cars, end-door box
cars, side-door box cars, or drop-end gondola cars, whichever type
car is the most convenient.

b. Facilities for Loading. Whenever possible, load and unload
vehicles from open cars under their own power, using permanent
end ramps and spanning platforms. Movement from one flat car to
another along the length of the train is made possible by cross-over
plates or spanning platforms. If no permanent end ramp is available,
an improvised ramp can be made from railroad ties. Vehicles may
be loaded in gondola cars without drop-ends by using a crane. In
case of shipment in side-door box cars, use a dolly-type jack to
warp the vehicles into position within the car.

c. Securing Vehicles. In securing or blocking a vehicle, three
motions—lengthwise, sidewise, and bouncing—must be prevented.
Following are two methods involving the minimum allowed require-
ments for blocking medium tanks or freight cars (fig. 199).

(1) MEeTHOD ONE. Place four “Blocks-B,” one to the front and
one to the rear of each track. Nail the heel of each block to the car
floor with five 40-penny nails. Toenail to the car floor, that portion
of each block which is under the track. Locate three “Blocks-C,"” on
each side of the vehicle, on the outside of both tracks. These blocks
may be located on the inside of the tracks, if conditions warrant.
Each block will be nailed to the car floor with three 40-penny nails.

(2) MetHOD Two. Place two “Blocks-F"”"—one to the front and
one to the rear of the tracks (fig. 199). These blocks are to be at
least 99 inches long. Locate eight “Blocks-G” against “Blocks-F" to
the front and to the rear of each track. Nail the lower of these blocks
to the car floor with three 40-penny nails, and also the top block to
the one below it with three 40-penny nails. Locate three “Blocks-C”
on each side of the vehicle, on the outside of each track. These blocks
may be placed on the inside of the tracks if conditions warrant. Nail
each of the “Blocks-C” to the car floor with three 40-penny nails.

d. Shipping Data.

Length of vehicle (over-all).............. ... .0viiiiins. 20.20 ft
Width of vehicle (over-all). . ....... ........ TP | i
Height of vehicle (over-all)............................. 8.20 ft
Area of car floor vccupied (per vehicle) . . ... ........... 202 sq ft
Volume occupied (per vehicle). ... ...... ............. 1660 cu ft
Shipping weight (per vehicle) . ........................ 57,000 1b
Bearing pressure (per sq ft). .. ... ..., 282 1b
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REFERENCES
STANDARD NOMENCLATURE LISTS. _
Carriage, motor, 3-inch gun, M10. .............. SNL G-130
Ammunition.
Ammunition, blank, for pack, light and medium
Bl aMOEY ..o s e s e SNL R-5

Ammunition, fixed and semifixed, all types, for

pack, including subcaliber light and medium

field artillery, including complete round data... SNL R-1
Ammunition instruction material for grenades,

pyrotechnics and aircraft bombs. . SNL S-6
Ammunition, revolver, automatic putul nnd |uh~

machine gun .... .. ... SNL T-2
Ammunition, rifle, cnrbm:, and numm:nc gun SNL T-1

Grenades, hand and rifle, and fuzing mmpnn:ntl SNL S-4
Packing materials used by field service for small

arms service ammunition. : SNL T-5
Service fuzes and primers fm' pack hght nnd
medium field artallery. .. ... ciorviinainrans SNL R-3
Armament.
Carbine, cal. .30, M1 and M1A1—Parts and equip-
e SNL B-28
Gun, 3-in., M7; and mount, gun, 3-in., M5. ... .. SNL C-43

Gun, machine, cal. .50, Browning, M2, heavy bar-
rel, fixed and flexible; and ground mounts—Parts

and equipment ...... ... ...................... SNL A-39
Gun, submachine, cal. .45, Thompson, M1928A1,

M1, and M1Al—Parts and equipment.. .. ... SNL A-32
Launcher, grenade, M1 and M2—Parts and equip-

It o s m B L e b il aall s e M L R SNL B-39
Major items of group A........................ SNL A-1
Major items of group B. . . .. ... ... .. . ........ SNL B-1

Major items of pack, light and medium field artil-
lery; and armament of these calibers for airplane

and combat vehicles. ... .. ... ... ............ SNL C-1
Rifle, US. ecal. .30, MI1903, MI1903A1, and
MI1903A3—Parts and equipment. ... ... .. .... SNL B-3
Sighting Equipment.
Firing tables and trajectory charts. ............. SNL F-69
Periscopes, telescopes for periscopes, and direct
sighting telescopes for use in tanks. ... ... ..., SNL F-235
Quadrant, gunner’s, M1 (mils).................. SNL F-140
Telescope, panoramic, M12 series. .............. SNL F-214
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Maintenance.

Cleaning, preserving, and lubricating materials;
recoil fluids, special oils, and miscellaneous items

Soldering, brazing, and welding material, gases and
related items . ... ... ..., .. ...

Tools, maintenance, for repair of nutﬂmntlc guns,
automatic gun antiaircraft materiel, automatic
and semiautomatic cannon and mortars—Indi-
vidual items and parts. .

Tools, maintenance, for repmr uf pnci: llght nnd
medium field artillery; and armament of these
calibers of airplane and combat vehicles. ... . . .

Current Standard Nomenclature Lists are as tabu-
lated here. An up-to-date list of SNL’s 15 main-
tained in the Index to Ordnance Publications. . .

EXPLANATORY PUBLICATIONS.

General.

Index to Ordnance Publications. .
List of Publications for Training, Includmg Tram-
ing Films and Film Strips. ... ................
Military Motor Transportation..... ..... — -
Military Motor Vehdeles. ..o ovsivviivieiininsis
DEOEOF DXL .. ooooomivm s sim s 5m s e a3
Armament.
3-inch Tank Gun Materiel M7..................
Ammantion. genersl ..l T alEe e
Ammunition, general . ... -
Automatic pistol, cal. .45, Mlgll and MIBIIAI .
Auxiliary fire control instruments (field glasses, eye
glasses, telescopes, and watches). . ... .

Browning machine gun, cal. .50, HB, M2 (mounted

in combat vehicles). . : s
Field artillery and field mnrtar ammumtmn ......

CMTOTIREIEE o ovi s i e s e S b G e
Instruction guide, small arms data. . . . . . N el
Ordnance service in the field. ... ... . ...... ... ...
Qualifications in arms and ammunition training

BINIRIICRE .o oo e R A b e
Small arms ammunition. .. .....................
Small arms ammunition. :
Targets, target materials, and nﬂc rang: r:unatrur:-

e T ra—
Thompson submachine gun, cal. .45, Mlﬂ?ﬂﬁhl :
U. S. Carbine, cal. .30, M1...... R e
U. S. Rifle, cal. .30, M1903............. ST
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SNL K-1

SNL K-2

SNL A-35

SNL C-18

OFSB 1-1

OFSB 1-1

FM 21-6

TM 10-505
AR 850-15
FM 25-10

TM 9-323
TM 9-1900
OFSB 3-1
FM 23-35

TM 9-575

FM 23-65
OFSB 3-3

FM 23-30
TM 9-2200
FM 9-5

AR 775-10
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Chemical Warfare.
Chemical decontamination, materials and equip-

ment ..... e senes XML 3520
Defense ngnmst chemu:al nttacl: ................. FM 21-40
Decontamination of armored force vehicles. . . .. .. FM 17-59

Communiecations.

Radio fundamentals ........................ .. TM 11-455
Radio ODerREOR, THE +i i sty e ol i TM 11-454
Radio set, SCR 610. ... .........c0iviivennennn TM 11-615

Maintenance and Inspection.

Automotive electricity . ... .. il i T™M 10-580
Automotive lubrication . ............. ... ....... TM 10-540

Cleaning, preserving, lubricating, and welding ma-
terials and similar items issued by the Ordnance

EIEE, o A e e e R R e TM 9-850
Electrical fundamentals ....................... TM 1-455
Fuels and carburetion ... ... . TM 10-550
Motor wvehicle inspections and preventwe main-

tenance .... TM 9-2810
Sheet metal wurk bnd}r, f:nder nnd rndmtnr re-

WMRETE oo s iseisih i o i B A BB W T e AR S TM 10-450
Basic maintenance manual. . ... ................. TM 38-250

Ordnance Maintenance.
Power train, one-piece differential case, for medium

tanks M3, M4 and modifications and related gun

motor carriages .... ™ 9-1750B
General Motors twin du:m:l ﬁ '?1 pnwer plant fur ;

medium tanks M3A3, M3AS, and M4A2 (1 Sept.

L e T 2 (A g R T e Ry P ™ 9-1750G
Hull and Turret, hull and turret electrical system,

and track suspension for 3-inch gun motor car-

riages M10 and MI0AL. ... ....... ... ......... TM 9-1750L
Camouflage.
CORTOORERREE - o i iaisisn s s i e R s 2 s FM 5-20

Camouflage painting of vehicles and equipment. .. FM 5-21

Storage and Shipment.
Ordnance storage and :hipm:nt chart, group G—

Major items . ferenianee-aaa. OSSC-G
Registration of mutnr vch:clcs verrresins. AR 850-10
Storage of motor vehicle eqmpment » AR 850-18

Rules governing the loading of mecham:cd and
motorized army equipment, also major caliber
guns, for the United States Army and Navy, on
open top equipment published by Operations and
Maintenance Department of Association of
American Railroads,
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parking brakes differences between models
steering levertype. . ......... 26 changes indesign. ........... 7
transmission parking brake 27 identification. ..........c.cc000 7
service brakes. . ............... 26 distinguishing features ......... 7
service headlights. . . ........... 31 power unit (twin Diesel engines). 7
sirenbutton...........ocnv0e0es 31 radio and vehicle intercommuni-
steering levers. . ............... 26 cation systems..............00 7
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floorplates. . .....ccovvvivsncnns 319 Ly R T TIT T LGE 348
e Pl G A 320 stop light switches . . ........... 365
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instrument panel. ... ........... 18 vehicle ights. . ................ 363
operation of the vehicle. . ....... 36 wiring diagrams . . . ............ 325
starting the engines. . ........ .. 33 wiring systems and connections. ., 368
stopping the engines............ 38 Emergency stop solenoids......... 362
towing the vehicle.............. 39 Emergency stop valves
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: 1 R e 137
air heater fuel pumps........... 356 :
air heater ignition coils......... O
air heater switches . .. .......... 357 d:amphﬂn .................. 142
ammeter and voltmeter. . ... .... 357 installation. .......cccevevenns 143
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battery switches. .. ............ 343 oil filters
blackout driving light switch.... 357 description........ cereseanes 143
circuit breakers. ............... 357 installation.................. 143
e 358 removal. ...........aii oo 143
compass. ........ B B 367 replacing element. ........... 143
driving light switch............ 358 oil pressure gages and warning
electrical system . . ............. 325 Hghts..........coovinvenannnn, 143
emergency stop solenoids. . . . ... 362 oil pressure regulator valve...... 145
engine oil pressure gages........ 358 oil pump assemblies. . .......... 145
ml’iﬂc temperature gages. . ..... 358 oil strainers i A T 140
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generator filter, . . ............. 362 installation. .. ............. .. 141
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description. . ... R S . 318
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exhaust manifolds
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description. . .... " AR 219
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A 313
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Page No.
Fixed fire extinguisher system
installation.................. 372
removal. . ..... R ol 372
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installation. .........co00aaes 153
e | PR PR U 152
SRl s s 150
SO i SR 150
injector control tubes. .. ........ 154
disassembly.........ccc0000s 155
inspection and assembly . .. ... 155
installation. .. .....co00uaaias 156
removal. ... ... inaanaans 155
injector rack adjustments. ... ... 156
positioning injector rack........ 154
Fuel lines
bleeding fuel system............ 211
description. .. ..... T e I i 211
installation.......... S i 211
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replacement. . .....ccc00 — 211
Fuel manifolds
description RES TRy TR 207
inspection ......... SN A e 210
installation. .. .........0c0e0cun 210
remOVAlL. . . cicnetirnaennanannee 210
Fuel pump
capacity test. ....... oo iiiin 207
description. . .....ccccnnnnaanns 206
InSPection.......ocvvvsarassnss 207
jnstallation. .......ccoveveunnns 207
e (O 207
test Pressure. . . ..cocaoassvss .. 206
Fuel supply system. L 188
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Araining . . . ooovoveeeinns 201
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Generator
cleaning and inspection. ........ 346
description. . ... ... vvuevunsas 346
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polarizing....... e e D
serpoval . el S e 347
Generator filter...........cvvee.. 362
Generator regulator
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matallation..........ccvienvann 348
PETIONEY . . o o vvnbsbns s dodbess s 348
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description. ..... P T e e 310
installation........ ——
removal........ e L
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Gun firing relay switch. . ......... 367
Gun, operation of
elevation mechanism.......... . 415
firing and precautions during
BEETRRR o o:v v i b e T N AR 416
WO e e R 416
placing gun in firing position. ... 413
placing gun in traveling position. 418
traversing mechanism. ......... 414
WRlORINNE . . . e il i e 417
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barrel assembly
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breechring kev. ............. 382
tube...... s s as e eesnsss SO
breech mechanism
breech operating shaft. . ...... as7
breechblock. ......oc0 v vuonn 383
breechblock operating crank... 388
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extractor plungers. ........... 386
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firing plunger............ -
RO v e e e 382
operating crank. ... .......... 388
closing spring mechanism
CONELTUCEION . , . o0 ivieeoivssn 389
L O R A A (PR 391
general. . ................... 389
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mechanism
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drivers" doors . ... .....c000vvns 312
drivers' seat floor plate. . ....... 319
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escape hatch, . ................ 318
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Inspection and preventive mainte- Low oil pressure microswitch. . .. .. 366
Nance service Low oil pressure switches. . ....... 360
lf't;-nrperal tion and weekly service 59 [ .. .
at-halt service. ............000n 58 ;
before-operation service. ... R sl
during-operation service. ....... 56 Subrioation: guide A
PRI i o v s v s wra s i i w it aa e 53 lubrication notes . . . ......... 63
Instrument panel R 63
L R e L 352 POWEE LFBED. . . covcsncansananns 247
installation of face plate. . ...... 353 g e A g S 348
Bt ity .o i 359 transfer gear unit. . ............ 234
e L R— 359  universal joints................ 238
rﬂr'nvll of faceplate, .......... 353
Instrument panel controls M
dir heater fuel pumps........... 19 Maintenance allocation. . . . . R 79
pie heater fucl valve............. 18  Maintenance chart (road test)..... 91
air heater indicator lights. . .. ... 19  Mount
air heater switches. ............ 18 cam ejector mechanism. ........ 412
T SN 19 eradle. ... 4012
blackout light switch.,......... 18 electrical firing circuit. ......... 409
circuit breaker reset buttons. ... . 19 elevating mechanism. .......... 404
oK. . ettty 19 IRIIEEE 5 i b v s e e e 402
clock set and wind knob. .. .. ... 19  &un recoil guard assembly - 408
driving light switch. . .. ........ 19  "wchanionl fising mocheniom. ... 408
emerpency stop buttens. . .. ..... 18 recoil mechanism . . . ........... 404
engine oil préssure gages. ...... 24
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fuelandoilgage............... 22 Nomenclature of power unit
instrument panel lights. . ....... 22 direction of rotation. . . ......... 135
light switch safety lock......... 18 fan end and flywheel end of
. . . BN o iR e e 135
:: :: R i lf'ht" sy M fude Ol R 135
pressure warning light ‘

R N O 25 general EEEEEEE e ESTREE 135
outlet sockets.................. 18 EMT:: p::: IR :::
pascl lght switch. . ..0oveusens 19 tabulateddata................. 136
BPEEdOMmEter. ... ..o v n s n e ne e 24
speedometer trip Illllﬂ.lﬂ resct o

T R L T S 25
starter buttons. . . ............. 18 Oil gage tank unit. . ............. 361
tachometers...........co000000, 19 Operation of gun
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transmission oil temperature gage 25 ﬁrm;-.nl:l P Saag
IR 19 ﬁnn‘ ........................ 416
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general driving instructions. . ... 36 assemblies . R T P PTIT T |
operating clutch pedal. . ........ 37 removal of transmission ml nmler 276
shifting gearsdown. . . ......... 37 removal of transmission parking
shifting gearsup. . ............. 37 brakeshoe. .................. 272
slowing or stopping the vehicle... 38 steering brakes. . . ............. 249
steering the vehicle. . A | steering lever parking brake. . ... 274
Operation under unmn] cmﬂmm 48 transmission . . .. ..........000.. 244
antifreeze for cooling system. ... 50 transmission oil cooler. .. ....... 275
cold weather care for electrical transmission parking brake...... 271
BYBUEIML. . . . .vvvuvvenavannsann W Powerumit..........con0riennenn 132
cold weather operation. . ....... 32 crankcase ventilation. . . .. ceee.. 145
deep mud, snow and ice. .. ..... 52 draining engine lubricating ml
Diesel fuel for cold weather..... 48 VRN i T S 138
lubricants for cold weather...... 48 engine lubricating oil coolers. . . . 142
operation in extreme heat....... 52 engine lubricating oil filters...... 143
sand and dust conditions. ... .... 52 engine lubricating oil lines. ..... 145
starting engines in freezing engine lubricating oil pressure
WOREDEE: oo v i e 51 gages and warning lights. . ... .. 143
Organization tools and equipment.. 102 engine lubricating oil pressure
regulator valve. . ............. 145
P engine lubricating oil pump
P assemblies. . ..............0000 145
m?“. engine lubricating oil strainers. .. 140
description. . . - v i v iinin e 41 : S 3
tnatallation: . v ivviveniviven ST i e
periscope head engine lubricating system....... 137
installation. ... ....cvoveinnnns 41 enzim: oil PANS. . . s v v v ar s 145
PRITMOVEL . . o . vovov s s s e 41 exhaust manifolds. .. ........... 166
periscope housing exBaust PAPEE; L e e 168
installation. ..... s oees56959 41 exhaust system. ............. .. 165
PEEOVRL. . i s e e e 41 filling engine lubricating oil
e | R S L 41 e v D U SR AT 138
Portable fire extinguishers. . ...... 370 fuel injection system. .......... 148
POWEE EPRI: o v end aise v naae 244 fuel Mjectors. ..ocoeeeiinnaiie 148
differential. . .. ... ............ 247 BOVErNONR. « v s cosrvnsvesassssre 156
final drive assemblies........... 274 injector control tubes. .. L. 154
mstaliation of nal dnve injector rack adjustments. ... ... 156
‘ B:Ill:mh.hEl. .......... e 275 installation of power unit. . . T 174
installation of power train....... 279 L A e 168
installation of steering brake shoe S R
ssscmblies. . . ................ 267 power unit nomenclature and
B e o) tabulated data. ....... APITETEAT T b o
OB e ey 276 removal of power unit. . ........ 169
installation of transmission replacement of exhaust manifold
parking brake shoe............ 274 gaskets...................... 165
lubrication of power train....... 247 synchronizing engine speeds..... 164
major steering brake adjustment. 254 throttle and accelerator linkage
minor steering brake adjustment. 254 adjustment. . ............000un 159
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Propeller shaft and universal joints. 236 periscope M6. . ................ 423
inspection of propeller shaft and telescope MI51................. 420
universal joints............... 236  Siren and siren button............ 366
installation of propeller shaft and Speedometer, tachometer and shafts 360
uni‘w:ra..nl juintu.. ...... rwraaes 243 Sponson cover plates
lubrication of universal joints.... 238 . gepeription. . ......000uueeess . 316
remioval of propeller shaft and installation. .. . .. 316
universal joints. .............. 240 removal............iiiinnn... 316
Starter
R description. .. .....covevevuennns 348
Radiators and fan shrouds nstallation. ... .c.cvvevsvniviins 352
description. .. oovverivrnnnnan. 216 lubrication. . . .. S A 348
installation............c.00u... 216 removal. . ..... v ninnas es . S48
POV o oo v s kR 216 solenoid switch
Radio and vehicle intercommunica- AesCTiption. . . c oo covsorsaosns 352
HON SYSEEM. . o oo veeseennenn, 367 matallation.................. 352
References o R R T A o 352
explanatory publications Starting engines
armament. ........ gy A— 437 above freezing temperature. ... .. 34
camouflage. . ... ............. 438 below freezing temperature... ... 35
chemical warfare. . . ... oei.. i 438 using one engine to start the other 35
communications. ............ 438 Steering brakes
Ly ) R e e 437 adjustments............... 252-263
maintenance and inspection. .. 438 description., . ... ones e sisasnnas 249
ordnance maintenance. ....... 438 inspection of level free travel. ... 251
storage and shipment......... 438 shoe assembly installation....... 267
standard nomenclature lists shoe assembly removal. . . ...... 264
AMMUMHION. . .. oot vee e enres 436 Steering lever parking brake
ArMAMEnt. . . ..o nasesnns 436 adjustment. ......covsvcsvsssae T8
maintenance. . . .. R e 437 CEMCERDEION - avaat s s s 68 s o 274
sighting equipment. ... ....... 436 Stop light switches. . .. ........... 365
Road test (maintenance chart).... 91 Stoppingengines................. 38
Rocker arm COVErs. . .......000ua. 177 Suspension and tracks. ........... 283
Synchronizing engine speeds
3 adjust governor control lever hink 164
importance of synchronization. .. 164
Second echelon preventive mainte- test accuracy of tachometers. ... 164
DANCE BEXVIOR. | ... i v i viaay 88
Shipment and temporary storage T
E::':;?E[ :tdr;::;ck?:g fnr lr.n:tl """ e Tank gage control switch. ........ 361
shipment Thermostats
facilities for loading. . ........ 435 description. . ........cocvninnn 221
Preparsntion . .. .oo.ieiiiaa i 433 INEPECHION. . .o v vsrre s ssnasnas 222
securing vehicles. .. .......... 435 i pe B g b SN L 222
shippingdata................ 435 removel. vl 221
preparation for temporary storage 432 Throttle and accelerator linkage
Sighting equipment - accelerator pedal and linkage. ... 163
general. . ... 420 throttle idler shaft arm positions, 163
gunner’s quadrant M1......... 423 Timingengine...........oonesse 182
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Tools and equipment stowage on removal of shoe.............. 272
vehicle Trouble shooting
gun equipment. .. ........o00ne 75 clutches. .. .. SRR 117
gunspare parts. ............c.00 i § electrical system I.'Iﬂ instruments 123
Eun tools A S I e & 73 engine l-uh"lﬂhﬂ-l oil systems.... 114
vehicle equipment. ............. 72 fuel supply system............. 116
vehicle spare parts. .. .......... 74 P e A P e RS e S, 119
vehicletools........c.oncvvnv 69 POWET UREL. ..o vvvnitennrnnss 105
Towing shackles. . .........v0nvv. 313 propeller shaft and umv:rﬂl
Towing the vehicle I P R T S e 119
attaching towing cables. . ... ... 39 tracks, sprockets, idlers and
oquipment. ... .. caviaasnnns 39 T P R e 122
general instructions for towing 39 trouble shooting chart. ......... 105
towing a disabled vehicle 40 Turret
towing to start engines. . ....... 39 canopy and supports. .......... 323
Track drive sprockets and hubs 204 counterweights. . .............. 32
Track support PO o e b e e 309 dﬂn-iptim .................... 321
Track tension adjustment......... 289 lm::-m PION. . o evvnnnsnnssnes 322
Tracks and suspension. . .......... 283 installation. .. .ovvvvnrrncsens 322
adjustment of track tension..... 289 Pemoval. .. oo 322
bogie wheels. ........ovnneians 300 scats
bogies. ...........oohiiiiinnn, 300 description. . . .....cooueerenns 322
disconnection and connection of installation. .........o00vnsas 323
track. ... 292 removal. .. ..eniieiinaaaan 323
EOUSETE. . « csvsvsssssssanesnnss 310 traversing mechanism
inspection of tracks and description. . . ........ccounn. 321
SUSPERBON. . . «svsvessvsasnss 285 T AR OR . .. v i se e 322
installation of track............ 293 B s W RS 321
lubrication of bogies and idler
wheels..........cociiuuennnns 284
removal and installation of track u
P O N 291  Universal joints and propeller shaft, 236
repositioning a thrown track. ... 293
reversing or interchanging tracks. 292 v
track drive sprockets and hubs. . 294 Vilves
track idler wheels and spindles . . 296 SRS 178
justment........
track support rollers. . ......... 309 e 178
o R o e ey e FEE | o AT
volute Springs. . . ..........c0044 305 Vehicle data
Transhor goar unit ETSOBEREE : o v oo e 17
. capacities: fuel, lubricating oil
dencripion. . . cocvisnearancnnsa 234 BN WREET . . . oo e eeesnnnnnnnes 16
Ibrication. . ccovinnssssncnana 234 communications system. ........ 17
Transmission. . ........ccoc0euese- 244 performance. .....c.cvveeassans 16
R R R R S e T . 276  specifications.................. 15
oil temperature gage. . . ........ 361 Vehiclelights...........cocnuveen 363
parking brake Volute springs
adjustment. . . .............. 271 QORCEIDMION., . « < cvvovvessvinsios 305
description. . . . . .. cvcoveninne 271 installation. ......ccovevevvarsns 307
installation of shoe, .......... 274 PETEIOWEL o & o o g s amies & a s s 305
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Water pumps
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