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ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR '/4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

CHAPTER 1
INTRODUCTION
. Paragraph
SCOPE 1
MWO and major unit assembly replacement record .............. 2

1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of the 4-cylinder engine used in the Willys MB and Ford GPW
Y4-ton 4 x 4 Trucks. These instructions are supplementary to field
and technical manuals prepared for the using arms. This manual
does not contain information which is intended primarily for the
using arms, since such information is available to ordnance mainte-
nance personnel in 100-series TM’s or FM’s.

bh. This manual contains a description of, and procedure for
inspection, removal, disassembly, repair, and rebuilding of the engine.

c. TM 9-803 contains. information and guidance for the using
-arms and first and second echelons.

d. TM 9-1803B contains information for removal, inspection, re-
pair, rebuild, assembly, and installation of the power train and chassis.

e. TM 9-1825B contains information for the maintenance of the
Auto-Lite electrical equipment used on this vehicle.

f. TM 9-1826A contains information for the maintenance of the
Carter carburetor used on this vehicle.

g. TM 9-1827C contains information for the maintenance of the
Wagner hydraulic brake system used on'this vehicle.

h. TM 9-1828A contains information for the maintenance of the
A. C. fuel pump used on this vehicle.

i. TM 9-1829A contains information for the maintenance of the
speedometer used on this vehicle.

j- This manual includes engine ordnance maintenance instruc-
tions from the following Quartermaster Corps 10-series technical man-
uals. Together with TM 9-803 and TM 9-1803B, this manual super-
sedes them:

(1) TM 10-1103, 20 August 1941.
(2) TM 10-1207, 20 August 1941.
(3) TM 10-1349, 3 January 1942.
(4) TM 10-1513, Change 1, 15 January 1943.
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INTRODUCTION

description of the work completed, and must ipitial the form in the
columns provided. When each modification is completed, record the
date, hours and/or mileage, and MWO number. When major unit
assemblies, such as engines, transmissions, transfer cases, are replaced,
record the date, hours and/or mileage, and nomenclature of the unit
assembly. Minor repairs and minor parts and accessory replacements
need not be recorded.

c. [Early Modifieations. Upon receipt by a third or fourth echelon
repair facility of a vehicle for modification or repair, maintenance
personnel will record the MWO numbers of modifications applied
prior to the date of AGO Form No. 478.
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4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

L 4

CHAPTER 2
ENGINE

Section |

DESCRIPTION AND DATA

Paragraph
Description ... 3
Data ... 4

3. DESCRIPTION.

a. The engine used in the Y4-ton 4 x 4 Truck is the 4-cylinder,
L-head, gasoline-type (figs. 1, 2, and 3), equipped with a counter-
balanced crankshaft. The camshaft is operated off the crankshaft
through a timing chain (fig. 40). The oil pump and distributor
operate off the camshaft.

4. DATA.
YD o L-head 1
Numbers of cylinders ... ... ... . 4
Bore and stroke ... .. ... ... 3.125 x 4.375 in.
Piston displacement ... ... 134.2 cu in.
Compression ratio ... 6.48 to 1
Max. brake horsepower ... 54 at 4,000
Compression (1b per sq in. at 185 rpm) ... 111
SAE horsepower ... 15.63
Maximum torque ... ... 10S ft-1b at 2,000 rpm
Firing order . .. ... ... . 1-3-4-2
Section |l
ENGINE REMOVAL FROM VEHICLE

Paragraph

Removal from vehicle ... ... ... 5

5. REMOVAL FROM VEHICLE.

a. General. Unhook the two hood clamps, raise the hood, and
lay it against the windshield. Drain the coolant from the radiator
and the engine by opening the radiator drain cock and the drain cock
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ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR '/4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

located on the right-hand side of the engine. Remove the oil pan
drain plug and drain the engine oil. Some variation exists in the
location of the various bond straps used to eliminate radio interfer-
ference on these vehicles. Disregard references to bond straps in the
following instructions if they are not present on the particular vehicle
being worked on. If bond straps are found in locations other than
those mentioned in the following procedure, they should be discon-
nected, if they prevent removal of the engine.

b. Remove Battery. Loosen the two battery cable bolts, and
disconnect both cables. Loosen the battery brace wing nut on the
fender. Remove the two battery hold-down frame wing nuts (fig. 5).
Move the battery brace to one side, and remove the battery hold-
down frame. Lift the battery from the vehicle.

c. Remove Radiator. Remove the nut and lock washer from
the front and rear of the radiator brace, and remove the brace. Loosen
the two front outlet radiator hose clamps, and slide the hose back
on the metal tubing. Loosen the rear radiator outlet hose clamp,
and remove the hose. Loosen the radiator hose clamps on the inlet
hose at the water pump, also the one on the radiator and remove the
radiator inlet hose. Working from underneath the vehicle, remove
the two nuts, flat washers, and bond straps from the radiator bolts
(fig. 4). Remove the two nuts and flat washers from the radiator
bolts. Lift the radiator from the vehicle and remove the two radiator
pads.

d. Disconnect Oil and Water Temperature Gages. Disconnect
the oil gage line at the flexible oil line, located at the left-hand side
of the engine. Disconnect the water temperature gage (engine unit)
at the right-hand side of the cylinder head (fig. 5).

e. Remove Air Cleaner Hose (fig. 6). Loosen the hose clamps
on the carburetor air cleaner and oil filler pipe, and remove the air
cleaner hose.

f. Disconnect Electrical Wires and Bond Straps. Disconnect
the field, armature, and ground wires at the generator. Disconnect
the primary wire running from the dash to the coil, at the coil. Dis-
connect the bond strap at the rear of the cylinder head. Disconnect
the ground strap at each front engine support. Disconnect the crank-
ing motor cable at the cranking motor. ‘

g- Remove Cranking Motor. Remove the cap screw that holds
the cranking motor bracket to the cylinder block. Remove the two
cap screws that hold the cranking motor to the clutch housing, and
slip the cranking motor from the engine. '
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k. Remove Stay Cable and Clutch Housing Bolts. Remove the
two engine stay cable nuts at the front crossmember, and remove the
stay cable (fig. 4). Remove the 10 cap screws and bolts from the
clutch housing.

l. Remove Engine From Vehicle. Install a suitable lifting sling
or rope on the engine (fig. 7). Raise the engine high enough to
release the weight on the front engine supports. Pull the engine
forward until it is free from the clutch housing, and lift the engine
from the vehicle (fig. 7).

Section llI
DISASSEMBLY OF ENGINE INTO SUBASSEMBLIES
Paragraph
Preliminary operations ... 6
Disassembly of stripped engine ............................................. 7

6. PRELIMINARY OPERATIONS.

a. General. If the clutch housing was removed with the engine,
start the procedure beginning with subparagraph .-b}"below. If the
clutch housing was not removed with the engine, remove the cranking
motor (par. 5 g), remove the rest of the clutch housing bolts or cap
screws, and remove the clutch housing from the engine.

b. Remove Carburetor (fig. 6). Remove the fuel line connecting
the carburetor and fuel pump. Remove the accelerator return spring
from the careburetor and accelerator lever. Remove the two car-
buretor hold-down nuts, lock washers, and accelerator return spring
clip.

c¢. Remove Fuel Pump (fig. 6). Disconnect the other fuel line
at the fuel pump. Remove the two cap screws and lock washers that
hold the fuel pump to the cylinder block, and remove the fuel pump.

d. Remove Distributor (fig. 5). Pull the spark wires off the
spark plugs, and slide the wires out of the air filter tube bracket.
Remove the primary and secondary wires from the ignition coil. Re-
move the distributor hold-down screw, and lift the distributor and
wires from the cylinder block. .

e. Remove Oil Filter (fig. 5). Disconnect the inlet oil line on the
left-hand side of the cylinder block, and the outlet oil line on the
engine front cover. Remove the cap screw that holds the oil filler
pipe to the oil filter bracket. Remove the three cylinder head nuts

14
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¢. Remove Water Outlet Elbow (fig. 8). Remove the three nuts
that hold the water outlet elbow to the cylinder head, and remove the
water outlet elbow and thermostat. Remove the thermostat retainer
and thermostat.

d. Remove Clutch Disk (fig. 8). Loosen the six pressure plate
bracket cap screws in sequence, a little at a time, to prevent distortion
of the pressure plate bracket. Remove the six cap screws, pressure
plate, and clutch disk.

e. Remove Flywheel (fig. 8). Remove the six nuts and lock
washers that hold the flywheel to the crankshaft. Tap the flywheel
off the crankshaft with a brass hammer. Lift the rear engine plate
from the engine.

f. Remove Cylinder Head (fig. 9). Remove the remaining cap
screws that secure the head to the cylinder block, and remove the
cylinder head.

g- Remove Valves and Springs (fig. 10). Remove the two cap
screws and crankcase ventilator assembly from the valve chamber
cover, and remove the cover. With a valve lifter (41-L-1410) in-
serted between the valve tappet and valve spring retainer, raise the
valve springs that are in closed position, and remove the valve spring
retainer locks (fig. 10). Turn the crankshaft until those valves which
are open become closed, and remove the rest of the valve spring
retainer locks. Remove the valves and place them in a valve carry-
ing board, so that they can be identified as to cylinders from which
they were removed. Compress the valve spring with the valve lifter
on each valve tappet that is in the closed position, and pull the spring
off the valve guide. Turn the crankshaft until the tappets are in a
closed position, and remove the rest of the valve springs.

h. Remove Oil Pan and Oil Intake Float. Turn the engine on its
side, and remove the cap screws that secure the oil pan and fan pulley
guard to the cylinder block. Remove the fan pulley guard and oil
pan. Remove the two cap screws from the oil intake float (fig. 11),
and remove the oil intake float.

i. Remove Camshaft Sprocket and Camshaft. Remove the eight
nuts and bolts that secure the engine front cover and engine front
plate to the cylinder block and remove the cover. Remove the cam-
shaft thrust plunger and spring. Straighten the tabs on the four cam-
shaft sprocket cap screw lock washers (fig. 25), and remove the four
cap screws and lock washers. Lift the camshaft sprocket and the
camshaft drive link chain off the camshaft. Remove the cam-
shaft thrust washer. Lay the cylinder block on its side. Pull all the
valve tappets toward the top of the cylinder block. Pull the cam-
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shaft out of the cylinder block, and remove the valve tappets. Re-
move the three cap screws that hold the engine front plate to the
cylinder block, and remove the plate.

jo Remove Piston and Connecting Rod Assemblies (fig. 12).
Remove the two pal nuts, connecting rod nuts, and connecting rod
bearing cap from each connecting rod. Remove all carbon from the
top of the cylinder walls. Tap the connecting rod and piston assem-
bly out of the cylinder block with the handle end of a hammer (fig.
12). Install the connecting rod bearing caps on the rods in same
position as originally installed, to prevent later improper mating of
parts.

k. Remove Crankshaft. Remove the two cap screws from each
main bearing cap (fig. 11), and remove the three main bearing caps.
Lift the crankshaft from the cylinder block.

Section IV

DISASSEMBLY, CLEANING, INSPECTION, REPAIR, AND
ASSEMBLY OF SUBASSEMBLIES

Paragraph
Cylinder block, head, and oil pan ... 8
Water pump ... 9
Connecting rod and piston assembly ... ... 10
Camshaft assembly ... ... 11
Valve and valve springs ... 12
Valve tappets ... 13
Oil pump and oil intake float ............................................... 14
Crankshaft assembly ... 15
Flywheel assembly ............... ... 16
Intake and exhaust manifolds ................................................. 17

8. CYLINDER BLOCK, HEAD, AND OIL PAN.

a. Cleaning. Strip off all old gaskets and sealing compound from
all machined surfaces. Remove plugs, and clean all oil passages in
the cylinder block with steam or compressed air. Scrape the carbon
from the cylinder block and head. Clean the cylinder block, head,
and oil pan thoroughly with dry-cleaning solvent.

b. Inspection and Repair.

(1) OiIL PaN (fig. 13). An oil pan with stripped threads in the
drain plug opening, or an oil pan that is badly dented or deformed,
must be replaced.

21
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corroded, or burned valves must be refaced. Valves that are burned,
warped, or pitted, and will not clean up with a light cut of the grinding
wheel, must be replaced. Measure the free length of each valve
spring; if less than 214 inches in length, the spring must be replaced.
Check the tension of each valve spring (fig. 27), using tester (41-T-
1600). If the valve spring registers less than 50 pounds when com-
pressed to 214 ¢ inches, or 116 pounds when compressed to 134 inches
in length, it must be replaced.

13. VALVE TAPPETS.

a. Cleaning. Clean the valve tappets thoroughly in dry-cleaning
solvent.

b. Inspection and Repair. Cracked, scored, or excessively worn
valve tappets (fig. 26) must be replaced. Valve tappets, or valve tap-
pet adjusting screws (fig. 26) with worn or damaged threads, must be
replaced.

¢. Disassembly. Unscrew the valve tappet adjusting screw from
the tappet.

d. Assembly. Screw the valve tappet adjusting screw approxi-
mately three-quarters of the way into the valve tappet.

14. OIL PUMP AND OIL INTAKE FLOAT.

a. Disassembly. Remove the screw that holds the oil pump cover
assembly to the oil pump, and remove the cover. Remove the oil pump
relief spring retainer, gasket, shims, spring, and plunger from the oil
pump cover (fig. 28). File either side of the oil pump driven gear pin
(fig. 28), until the pin is flush with the driven gear sleeve. Drive the
pin out of the sleeve and shaft with a small punch. Pull the oil pump
shaft assembly out of the housing. Remove the cotter pin that holds
the intake oil float to the oil float support, and remove the float (fig.
11). Straighten the four tabs on the oil intake float sump, and re-
move the sump. Lift the screen from the oil intake float.

b. Cleaning. Clean all parts and drilled passages thoroughly with
dry-cleaning solvent, and blow out the oil intake float screen and all
oil passages in the oil pump and oil intake float.

c. Inspection and Repair. A cracked or damaged oil pump hous-
ing or cover must be replaced. Measure the small pinion shaft on the
oil pump cover. If less than 0.372 inch, the cover must be replaced.
Measure the inside diameter of the oil pump housing (shaft end) (fig.
28). If larger than 0.505 inch, the oil pump housing must be replaced.
An oil pump shaft assembly with broken teeth, or with a shaft meas-
uring under 0.495 inch, must be replaced. An oil pump shaft assembly
with a distributor slot worn more than three-sixteenths inch, must be
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to the float. Slide the oil intake float support onto the float, making
sure the tongue on the support is in the recess. Install a cotter pin in
the support. Slide a new oil pump shaft gasket on the shaft assembly.
Slide the shaft assembly into the oil pump housing. Tap the driven
gear onto the shaft with the gear toward the oil pump, until there is
0.0312-inch clearance between the gear and oil pump body. If install-
ing a new shaft, drill a hole for the pin, and install a new driven gear
pin through the gear and shaft. Peen both ends of the driven gear pin.
Install the rotor disk in the shaft assembly. Install the pinion gear on
the oil pump cover. The pinion gear must have from 0.001- to 0.003-
inch end play, measured from the end of the pinion shaft. Place a new
gasket on the oil pump cover, and install the cover onto the housing.
Install the copper gasket and hold-down screw in the cover. Tap the
oil pump shaft into the housing, and check the clearance between the
driven gear and housing. Insert a screwdriver between the gear and
housing, and pry on the shaft. Remove screwdriver and again measure
clearance. The difference represents the end play, and must be 0.002-
to 0.004 inch. If sufficient, remove cover and add sufficient gaskets.
Drop the oil relief plunger and spring (fig. 28) into the opening in the
oil pump cover. Place two oil relief spring shims into the oil relief
spring retainer (fig. 28). Place a new gasket on the oil relief spring
retainer, and install and tighten the retainer to the cover. Install and
tighten the oil pump cover plug.

15. CRANKSHAFT ASSEMBLY.

a. Cleaning. Clean out the drilled holes on the crankshaft journals
with a piece of wire. Clean the crankshaft thoroughly with dry-clean-
ing solvent.

b. Inspection and Repair. Inspect all crankshaft journals. If
worn or scored, the crankshaft must be replaced or reworked. Measure
the outside diameter of each crankshaft journal. If the diameter is less
than 1.9365 inches on the crankpin journals (fig. 30), or 2.3325 inches
on the main bearing journals (fig. 30), or if any of the journals are out-
of-round more than 0.0005 inch, the crankshaft must be reworked to
0.010-, 0.020-, or 0.030-inch undersize, whichever the case may be.
Light scores and scratches can be honed, and then polished with crocus
cloth. Crankshafts that will not clean up at 0.030-inch undersize must
be replaced If a new crankshaft or flywheel is being used, it must
be fitted as outlined in paragraph 16 e.

c. Remove Crankshaft Sprocket (fig. 30). Install a standard
puller on the crankshaft sprocket and remove the sprocket. Remove
the Woodruff key, spacer, thrust washer, and shims.

40
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heated, place it on the cold flywheel, making sure it is firmly seated
in its recess. Drive a main drive gear pilot bushing in place with a
fiber block.

e. Fit Crankshaft to Flywheel When Either Part Is New. Install
the flywheel onto the crankshaft with the four crankshaft bolts, lock
washers and nuts, making sure the index mark on the crankshaft is in
line with the index mark on the flywheel. Drill the two tapered (stud)
holes with a 3%;4-inch drill, and ream the two holes with a % g-inch
(0.5625-inch) reamer. Install the two bolts that are supplied with each
crankshaft and/or flywheel.

17. INTAKE AND EXHAUST MANIFOLDS.

a. Disassembly. Remove the four cap screws that secure the in-

take manifold to the exhaust manifold, and separate the two manifolds. '

Remove the nut and bolt that hold the heat control valve shaft. Pull

the counterweight lever, heat control lever, washer, and spring off the
shaft.

b. Cleaning. Scrape all the old gaskets and carbon from the mani-
folds. Wash the manifold and parts in dry-cleaning solvent.

c¢. Inspection and Repair. Cracked or broken manifolds must be
replaced. Damaged or broken studs must be replaced. An exhaust
manifold with a damaged exhaust valve control or shaft must be re-
placed (par. 7 b).

d. Assembly. Slide the heat control valve spring onto the shaft,
making sure the end of the heat control valve spring is resting on top
of the stop. Slide the washer, counterweight, and control lever onto
the shaft; install the nut and bolt through the counterweight. Place a
new gasket between the two manifolds, and install the four cap screws
and heat control spring stop.

Section V

ASSEMBLY OF ENGINE

Paragraph
Assembly ... 18
Installation of accessories ... ... 19

18. ASSEMBLY.

a. Install Valves. Place a valve tappet in each valve tappet bore.
Slide the camshaft into the cylinder block. Install a valve spring
and valve spring retainer on each tappet, making sure the closed coils
of the valve springs are against the cylinder block. Install the valves
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stall and tighten the three head nuts with a torque wrench to from 60
to 65 foot-pounds pull. Connect the oil filler pipe bracket to the oil
filter bracket with a cap screw. Connect the outlet oil line to the engine
front cover, and the inlet line to the elbow fitting located on the left-
hand side of the engine in front of the fuel pump opening.

d. Install Fuel Pump. Place a gasket on the fuel pump. Hold the
fuel pump in place on the engine, making sure the fuel pump rocker
arm is on top of the camshaft. Install the two lock washers and cap
screws in the fuel pump. Install the fuel line that connects the fuel
pump and carburetor. Connect the generator brace and fuel line to the
engine front plate. Connect the fuel line to the fuel pump.

e. Install Distributor. Place a thumb over No. 1 spark plug hole,
and turn the crankshaft until No. 1 piston is coming up on compression
stroke, and the timing mark “IGN” on the flywheel is in line with the
index mark in the center of the timing hole on the engine rear plate
(fig. 42). Install the distributor in the engine, and rotate the rotor
until the distributor shaft engages in the oil pump shaft. Install the cap
screw in the distributor hold-down clamp. Loosen the bolt in the dis-
tributor hold-down clamp, and turn the distributor until the points are
just breaking. Tighten the bolt in the distributor hold-down clamp.

f. Install Ignition Coil. Install the ignition coil on the engine,
making sure the bond strap is in place behind the ignition coil bracket
(fig. 43). Connect the primary wire to the coil and distributor.

g. Install Fan. Hold the fan in place on the water pump pulley,
and install the four lock washers and cap screws.

h. Generator. Install the generator bracket on the cylinder block
with two lock washers and cap screws. Install the generator on the
engine with the generator bolts, making sure there is a flat washer on
each side of the rubber bushing in the generator bracket and engine
front plate. Install a flat washer, lock washer, and nut on the generator
front mount. Install a flat washer, bond strap, lock washer, and nut on
the generator rear mount.

i. Imstall Spark Plugs, Wires, and Air Cleaner Tubing. Install
air cleaner tube and bracket assembly, and tighten the head nuts from
60 to 65 foot-pounds. Connect the air cleaner tubing at the oil filler
pipe (fig. 43) and carburetor. Install the distributor cap on the dis-
tributor. Pull the spark plug wires through the air cleaner tube bracket
(fig. 43). Set the spark plug gap at 0.030 inch, and install the spark
plugs and new spark plug gaskets in the cylinder head. Connect the
spark plug wires.
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j- Install Accelerator Linkage. Install the accelerator (throttle
linkage) on the engine with two lock washers and nuts. Connect the
accelerator linkage to the carburetor throttle lever with a cotter pin.
Connect the accelerator return spring (fig. 41) to the accelerator re-
turn spring clip.

k. Install Engine Front Supports. Install an engine front support
on each side of the engine front plate.

Section VI
INSTALLATION OF ENGINE .
Paragrap
Installation ... .. . 20
Adjustments and tests in vehicle ... ... ... ... ... 21

20. INSTALLATION.

a. General. If the clutch housing was not removed with the engine,
start the installation procedure, beginning with subparagraph b below.
If the clutch housing was removed with the engine, assemble the
clutch housing onto the engine, and install the clutch housing bolts;
then proceed with the installation as outlined, starting with subpara-
graph b below. Some variation exists in the location of the various
bond straps used to eliminate radio interference on these vehicles.
Disregard references to bond straps in the following instructions, if
they are not present on the particular vehicle being worked on. If
bond straps are found in locations other than those mentioned in the
following instructions, they must be connected when installing the
engine,

b. Place Engine in Vehicle. Install a suitable engine sling or a
rope on the engine (fig. 7). Lift the engine into the vehicle with a
hoist, and lower the engine until the clutch disk in the engine is in
line with the main drive gear shaft in the transmission. Place the
gearshift lever in low speed position, and roll the vehicle forward
and backward, at the same time pushing in on the engine until the
splines on the main drive gear shaft are engaged with the splines in
the clutch disk. Push the engine back onto the clutch housing, and
install the clutch housing bolts. Lower the engine until the two hold-
down bolts and bond strap can be installed loosely in the engine front
support insulator. Lower the engine the rest of the way, and remove
the engine sling or rope. Slide the stay cable through the bracket
on the engine rear plate (fig. 4), and through the front crossmember.
Install a nut on the stay cable, tighten it until all slack is removed,
and install and tighten the stay cable lock nut. Tighten the two

37

Google



TM 9-1803A
20

ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR '/4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

hold-down bolts in each engine front support insulator. Tighten the
nut on each engine front support insulator.

c. Install Clutch Control Lever and Cable. Install the four lock
washers and cap screws that hold the clutch housing to the trans-
mission. Working through the inspection opening on top of the clutch
housing, install the clutch control lever on the clutch release bearing
carrier, and on the ball joint located on the main drive gear bearing
retainer (fig. 44). Slide the clutch control lever cable through the
hole in the clutch housing, and connect the clutch control lever cable
yoke end to the clutch control lever and tube assembly with a clevis
pin and cotter pin. Press the ball and socket joint end of the clutch
control lever inward, and slide the clutch control lever cable in place
on the clutch control lever (fig. 44).

d. Install Cranking Motor. Hold the cranking motor in place on
the clutch housing, and install and tighten the two cranking motor
cap screws on the clutch housing. Hold the cranking motor support
bracket in place on the engine and install a lock washer, flat washer,
generator bond strap, and cap screw; do not tighten the cap screw.
Install and tighten a lock washer, flat washer, and cap screw in the
cranking motor and cranking motor support bracket. Tighten the
cap screw in the cranking motor support bracket. Connect the crank-
ing motor cable to the cranking motor.

e. Connect Oil Pressure and Water Temperature Gages. Con-
nect the water temperature gage (engine unit) at the right-hand side
of the cylinder head (fig. 5). Connect the oil pressure gage line at
the flexible oil line on the left-hand side of the engine.

f. Connect Electrical Wires and Bond Straps. Connect the field
wire on the small post of the generator, and the armature wire and
condenser on the large post. Connect the ground wire at the rear
of the generator at the fillister-head cap screw. Connect the bond
strap at the rear of the cylinder head. Connect the primary wire to
the ignition coil

g. Connect Choke and Throttle Controls. Slide the choke con-
trol cable and conduit through the choke lever carburetor bracket
assembly on the carburetor, and the choke control cable through the
collar on the choke lever. Push in the choke control button on the
instrument panel. Pull the choke lever forward as far as possible,
and tighten the set screw in the collar. Connect the throttle control
cable and conduit to the choke lever carburetor bracket assembly
with the carburetor air cleaner clamp, nut, and bolt. Run the throttle
control cable and conduit to the left of the carburetor choker link
between the link and the carburetor. Run the throttle control cable
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radiator brace through the radiator bracket mounted on top of the
radiator; press the other end through the hole in the cowl (fig. 5),
and install the lock washers and nuts.

k. Install Battery. Set the battery in the battery tray with the
negative post toward the front of the vehicle. Install the battery
hold-down frame, wing nuts, and battery cables.

l. Final Operations. Make sure the radiator and engine drain
cocks are closed, and install the specified coolant. Tighten the oil
pan drain plug, and install the specified amount and grade of oil
Start the engine. If the oil pressure does not register immediately
on the oil pressure gage, stop the engine. Remove the oil pump relief
valve retainer and prime the oil pump. Make adjustments and tests
as outlined in paragraph 21.

21. ADJUSTMENTS AND TESTS IN VEHICLE.

a. Adjust Clutch. The free travel of the clutch pedal must be ad-
justed so that the pedal will have %-inch free travel before the clutch
starts to disengage. Loosen the clutch control lever cable adjusting
yoke lock nut. Turn the clutch control lever cable counterclockwise
to decrease the pedal free travel, and clockwise to increase the pedal
free travel. When a 34-inch free pedal travel is obtained, tighten the
clutch control lever cable adjusting yoke lock nut.

b. Set Timing With Neon Light.

(1) PRELIMINARY WORK. Loosen the screw in the timing hole
cover, and move the cover to one side. Make certain the ignition
switch is in the “OFF” position, then turn the engine with a crank
until the timing mark “IGN” (fig. 42) on the flywheel is in line with
the index mark on the engine rear plate. Mark the line under the
timing mark “IGN” with chalk or white paint.

(2) ConnEct TiMING LiGHT (fig. 45). Attach the high tension
lead of the timing light to the terminal of No. 1 spark plug. Attach
the positive low tension lead to the positive terminal of the battery,
and connect the negative low tension lead to the negative battery
terminal.

(3) Use THE TiMING LiGHT. Start the engine, and allow it to
warm up. Set the engine idle speed at 600 revolutions per minute.
Point the timing light at the timing mark opening so that it can flash
on the flywheel. If the timirdg mark “IGN” on the flywheel appears
at the index mark on the opening in the engine rear plate, the timing
is correct. If the timing mark “IGN” on the flywheel appears lower
than the index mark, the timing is too far advanced.
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Section VIl
FITS AND TOLERANCES

Paragraph
Definition of fits ... ... 22
Fits and tolerances. ... 23
Torque wrench readings.......................cooo 24

22. DEFINITION OF FITS.

a. General. The table of fits and tolerances (par. 23) gives the
original clearance established between various parts at the time of
manufacture, as well as wear and limit clearances that indicate to what
point the clearance may increase before the parts must be replaced
These clearances all are based on the assumption that the parts in-
volved are both at a temperature of 70° F. The following definitions of
the various types of fits are given to assist in arriving at the correct
amount of clearance required between parts not included in para-
graph 23, as well as to give a better appreciation of the necessity for
adhering to the various tolerances. Generally speaking, all bores are
made to a standard size (so that standard reamers, plug gages, etc. may
be used) with a plus tolerance. The maximum size of male parts is
usually a standard size, less the minimum clearance required for the
type of fit desired. The minimum size for male parts is the maximum
size, minus the tolerance.

bh. Ring Fit. A ring fit is the type of fit obtained when the two
parts are of identical size. This is the type of fit required between a
bore and a plug gage when using the plug gage to determine the inside
diameter of the bore. With a ring fit, it is necessary to turn or ring the
plug gage or part to force it through the bore. This type of fit does not
provide space for film of oil.

c. Slip Fit. A slip fit exists when the male part is slightly smaller
than the female part, and involves less clearance than a running fit
(subpar. d below). An example of the minimum allowable clearance
for a slip fit would be a piston pin that from its own weight would pass
slowly through the connecting rod bushing (bushing and pin both in a
vertical position). In most cases (except where only a limited move-
ment of the parts is involved) slip fits are specified, when, due to
anticipated expansion (subpar. g below) of the female part, enough
additional clearance will result to change this type of fit to a running
fit (subpar. d below), and provide adequate clearance for a film of oil.

d. Running Fit. A running fit is a fit providing enough clearance
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for a continuous film of oil between the two parts. A running fit usually
requires 0.001 inch for the oil film plus a minimum of 0.001 inch clear-
ance for each inch of diameter (subpar. g below).

e. Press Fit. A press fit is one that requires force to enter the male
part into the bore. Accepted practice for press fits is to have the male
part larger by 0.001 inch for each inch of diameter, than the bore into
which it is to be pressed.

f. Shrink Fit. Generally speaking, a shrink fit is tighter than a
press fit. The amount of the shrink ranges from 0.001 inch to 0.002
inch for each inch of diameter, and in some cases even more. There
are two methods of shrinking two parts together, either one of which
may be used (both may be used in some instances). One method
involves expansion of the female member by heating. The second
method involves contracting the male member by chilling with dry
ice or liquid air.

g. Effect of Expansion on Fits. Allowances are made in establish-
ing fits on parts that are exposed to high temperatures in order to pro-
vide for the anticipated expansion of the part during operation, and
still provide adequate clearance for the type of fit required. Absolute
minimum allowances for expansion of parts exposed to flame or ex-
haust gases (pistons, piston rings, and valves) is 0.001 inch for each
inch of diameter or length. In anticipating the expansion of a valve
stemn or piston ring to make allowances for the additional gap required
between the end of the valve and the push rod, or between the ends of
the piston ring, 0.001 inch for each linear inch of the part is added.

23. FITS AND TOLERANCES.
CYLINDER BLOCK

Fit Location Manufacturers Fit Wear Type of
Name Fit Tolerance Limit Fit
Cylinder bore out-of-round 0.005 in.
Cylinder bore taper 0.010 in.
Clearance between cam- 0.002 in. to 0.0035 in. 0.006 in. Running
shaft and (front) bearing
Clearance between cam- 0.002 in. to 0.0035 in. 0.008 in. Running
shaft and intermediate
and rear bearings
Valve guide and cylinder E _— Press
block
Clearance between valve 0.002 in. to 0.004 in. 0.005 in. _—
stem and valve guide :
(exhaust)
(intake) 0.0015 in. to 0.0035 in.  0.0045 in —_—
Clearance between valve 0.0005 in. to 0.002 in. 0.003 in. _—
tappet and valve tappet
bore
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CONNECTING ROD AND PISTON ASSEMBLY

Fit Location
Name
Connecting rod side clear-
ance
Connecting rod clearance
on crankshaft
Piston pin clearance in
connecting rod.
Piston pin clearance in
piston
Piston and cylinder atskirt

Piston top land and cylin-
der

Piston ring to groove clear-
ance (all rings)

Piston ring gap (all rings)

Intake valve stem diameter
Valve seat angle

Exhaust valve stem diam-
eter
Valve seat angle

Spring tension at 2 7/64
inches (all springs)

Spring tension at 134
inches (all springs)

Clearance between pinion
shaft and pinion gear

Clearance between oil
pump housing and oil
pump shaft

Oil pump relief plunger
spring tension at 1 1/16
in,

Crankshaft end play

Main bearing clearance (all
main bearings)

Manufacturers

Fit Tolerance
0.005 in. to 0.009 in.
0.0005 in. to 0.001 in.
Locked in connecting

rod
0.0001 in. to 0.0005 in.

S-pound to 10-pound
pull with 0.003-in.
feeler

0.0205 in. to 0.0225 in.
0.0005 in. to 0.0015 in.

0.008 in. to 0.013 in.

VALVES AND VALVE SPRINGS

0.373 in.
45 degree

0.37251n.

45 degree
50 pounds

116 pounds

OIL PUMP
0.091 in. to 0.003 in.

0.002 in. to 0.004 in.
514 pounds

CRANKSHAFT
0.004 in. to 0.006 in.
0.0005 in. to 0.001 in,

24. TORQUE WRENCH READINGS.

Main bearing nuts
Connecting rod nuts

Flywheel to crankshaft cap screws .

Cylinder head nuts
Cylinder head bolts ..

Google
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Fit Wear Type of
Limit Fit
0.013 in.
0.001 in. Running
0.0015 in. Slip
5-pound to _—
10-pound pull
with 0.010-in.
feeler
0.003 in. —
0.013 in. —
0.368 in. —_—
0.3685 in. —_—
0.003 in. Running
0.005 in, Running
0.006 in. —
0.001 in. Running

65 to 70 ft-Ib
... 50 to 55 ftlb
... 36 to 40 ft-Ib
60 to 65 ft-Ib
65 to 75 ft-Ib
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CHAPTER 3
CLUTCH ASSEMBLY
Paragraph
Description and data ... 25
Pressure plate disassembly ... 26
Cleaning, inspection, and repair .............................................. 27
Assembly of pressure plate ... 28

25. DESCRIPTION AND DATA.

a. Description. The clutch is of the single-plate automotive type,
composed of two major units (fig. 46); the pressure plate assembly,
and the driven plate or disk. The pressure plate is adjusted at the
factory, and requires no other adjustments, except where it is neces-
sary to install new clutch pressure springs, clutch fingers, or pressure
plate.

b. Data,
TYPE oo Single‘dry plate
Torque CAPACItY ...............c..ci oo 1132 ft-1b
Clutch disk:
Make ... Borg and Beck
Facings ... 1 woven, 1 molded asbestos
Facing diameter .......... ... Inside 513 in.
. Outside 773 in.
Facing thickness ... ... ... ... 0.125 in.
Pressure plate: -
Make ... ... .. USRS Atwood
Number of springs ... 3
Spring pressure at 1%, in. ... 220 to 230 1b

26. PRESSURE PLATE DISASSEMBLY.

a. Remove Clutch Adjusting Screw (fig. 47). Place the pressure
plate in a press with a wood block 2%, inches square on top of the
clutch fingers (fig. 48). Depress the clutch fingers, and remove the
three clutch adjusting screws, lock nuts, and lock washers., Release
the pressure on the clutch fingers slowly to prevent the clutch pressure
springs from flying out from under the clutch fingers.
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PUBLICATIONS INDEXES.

The following publications indexes should be consulted frequently
for latest changes to or revisions of the publications given in this list
of references and for new publications relating to materiel covered in
this manual:

Introduction to Ordnance Catalog (explaining

SNL system) ..o ASF Cat.
ORD1 I1I0C
Ordnance Publications for Supply Index (index
to SNL'S) ... ASF Cat.
ORD2 OPSI

Index to ordnance publications (listing FM’s,
TM'’s, TC’s, and TB’s of interest to ordnance
personnel, MWO’s, OPSR, BSD, S of SR’s,
OSSC’s and OFSB'’s and includes Alphabetical
List of Major Items with Publications Pertain-
ing Thereto) ... OFSB 1-1

List of Publications for Training (listing MR’s,
MTP’s, T/BA’s, T/A’s, and FM’s, TM’s, and
TR’s concerning training) ... FM 21-6

List of Training Films, Film Strips, and Film Bul-
letins (listing TF’s, FS’s, and FB’s by serial
number and subject) ... FM-21-7

Military Training Aids (listing Graphic Training
Aids, Models, Devices, and Displays)................ FM 21-8

STANDARD NOMENCLATURE LISTS.

Cleaning, preserving and lubrication materials,
recoil fluids, special oils, and miscellaneous re-
lated items .. ... . SNL K-1

Soldering, brazing and welding materials, gases .
and related items ... SNL K-2

Tools, maintenance for repair of automotive ve-
hicles ... SNL G-27
Volume 1.
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Tool-sets, for ordnance service command automo-
tive shops ... SNL N-30
Tool-sets, motor transport ...................................e SNL N-19

Truck, Y4-ton, 4x4, command reconnaissance
(Ford and Willys) ..., SNL G-503

EXPLANATORY PUBLICATIONS.

Fundamental Principles.

Automotive electricity ... TM 10-580
Automotive lubrication ... TM 10-540
Basic Maintenance Manual ... TM 38-250
Driver’s Manual ........................... JUUTTNUUURRIURRURRN TM 10-460
Electrical fundamentals ....................................... TM 1-455

Military motor vehicles ...................................... AR 850-15
Motor vehicle inspections and preventive mainte-

NANCE SEIVICE .............ccccciiiiiiiiiiiiiiiiaieiiieeeeee TM 9-2810
Precautions in handling gasoline........................... AR 850-20
Standard Military Motor Vehicles......................... TM 9-2800
The internal combustion engine.............................. TM 10-570

Maintenance and Repair.

Cleaning, preserving, lubricating and welding ma-
terials and similar items issued by the Ordnance
Department ... TM 9-850

Cold weather lubrication and service of combat
vehicles and automotive materiel..................... . OFSB 6-11

Maintenance and care of pneumatic tires and rub-
ber treads ... TM 31-200

Ordnance Maintenance: Power train, chassis, and
body for V4-ton 4x4 truck (Ford and Willys).... TM 9-1803B

Ordnance Maintenance: Electrical equipment
(Auto-Lite) ... TM 9-1825B
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(Wagner) ... TM 9-1827C
Ordnance Maintenance: Carburetors (Carter)...... TM 9-1826A
Ordnance Maintenance: Fuel Pumps .................... TM 9-1828A
Ordnance Maintenance: Speedometers and Tach-

ometers (Stewart-Warner) ............................ TM 9-1829A
Tune-up and adjustment ... .. .. ... ... TM 10-530

Protection of Materiel.

Camouflage ... FM 5-20
Chemical decontamination, materials and equip-

MeNt ... TM 3-220
Decontamination of armored force vehicles ... ... FM 17-59
Defense against chemical attack........................ .. FM 21-40
Explosives and demolitions .................................. FM 5-25

Storage and Shipment.

Ordnance storage and shipment chart, group G—
Major IteMS ..o OSSC-G

Registration of motor vehicles........................... AR 850-10

Rules governing the loading of mechanized 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.

Storage of motor vehicle equipment. .. ... . AR 850-18
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disassembly ..............cccooeeiinnnn, 25 assembly and disassembly of
installation ..o, 54 tappets ...
removal 17 cleaning, inspection, and repair
Pump (and intake float), oil valve tappets s
assembly 39 valves and springs......................
cleaning, disassembly, inspection, fits and'tolerances ..........................
and repair ................ 37 installation
fits and tolerances (oil pump)... 64 removal e s
installation (oil pump)................. 52 replacement (valve guides).........
W
Radiator R
installation 59 Water outlet elbow
removal 12 installation .............cccoeeeeiiin,
Repair (See Inspection and repair) removal ...
Reports and records, AGO Form Wires, electrical
No. 478) oo, 5 connect wires and bond straps....
Ring fit, definition .......................... 62 disconnect ..............
Running fit, definition ...................... 62 installation
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