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ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR Y4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

CHAPTER 1
INTRODUCTION
Paragraph
S0P 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
Ya-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.

b. 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.

jo 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 Jam
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1 DLE FUEL

ADJUSTING
SCREW

RA PD 28628

Figure 1 — Front View of Engine

2. MWO AND MAJOR UNIT ASSEMBLY REPLACEMENT
RECORD.

a. Description. Every vehicle is supplied with a copy of AGO
Form No. 478 which provides a means of keeping a record of each
MWO (FSMWO) completed or major unit assembly replaced. This
form includes spaces for the vehicle name and U.S.A. registration
number, instructions for use, and information pertinent to the work
accomplished. It is very important that the form be used as directed,
and that it remain with the vehicle until the vehicle is removed from
servige.
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RA PD 28643

Figure 2 — Left Side View of Engine

RA PD 28664
Figure 3 — Right Side View of Engine
6
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INTRODUCTION

description of the work completed, and must initial 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.

¢. Early Modifications. 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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ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR V/4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

CHAPTER 2
ENGINE

Section |

DESCRIPTION AND DATA

Paragraph
DesCription ........ccoccoiiiii e 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.
LY L-head
Numbers of cylinders ... 4
Bore and stroke ... 3.125 x 4.375 in.
Piston displacement ... 134.2 cu in,
Compression ratio .................ccociiiiii 648to 1
Max. brake horsepower ... 54 at 4,000
Compression (Ib per sq in. at 185 rpm) ... 111
SAE hOISEPOWET ............cccoioiiieiii i, 15.63
Maximum torque ... 105 ft-1b at 2,000 rpm
Firing order ... 1-3-4-2
Section Il
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

el &

and the engine by opening the radiator drain cock and the drain cock
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Figure 4 — Underside View of Engine Installed in Vehicle
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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

ones memacse +h 1 H
cap screws that hold the cranking motor to the clutch housing, and

slip the cranking motor from the engine.

12
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¥

Figure 7 — Lifting Engine from Vehicle

h. Disconnect Choke and Throttle Controls. Remove the nut
and bolt on the choke and throttle hold-down bracket. Loosen the
set screw on the carburetor choke lever, and remaove the choke con-
trol cable. Loosen the set screw on the throttle control cable and
remove the throttle control cable. Disconnect the throttle control at
the accelerator pedal in the driver’s compartment.

i. Disconnect Exhaust Pipe. Remove the nut, bolt, and cap
screw that hold the exhaust pipe to the exhaust manifold. Pry the
exhaust pipe from the exhaust manifold.

j. Disconnect Front Engine Supports. Remove the two nuts and
om each front engine support.

13
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ORDNANCE MAINTENANCE — ENGINE AND ENGINE ACCESSORIES FOR 4-TON
4x4 TRUCK (WILLYS-OVERLAND MODEL MB AND FORD MODEL GPW)

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 Vehicie. 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 1l
DISASSEMBLY OF ENGINE INTO SUBASSEMBLIES

Paragraph
Preliminary operations ..................cccociiiiiniiini 6
Disassembly of stripped engine ... 7

6. PRELIMEINARY 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¢. Remeove 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

i4
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ENGINE
_ VALVE SPRING VALVE SPRING RETAINER

CAMSHAF]/ VALVE TAPPET VALVE SPRING VALVE UFTER
RETAINER LOCKS RA PD 28667

ADJUSTING SCREW

Figure 10 — Removing Valve Spring Reiainer Locks, Using
Valve Lifter (41-L-1410)

that hold the oil filter bracket to the cylinder head, and remove the
oil filter.

f. Remove Generator and Generator Support Bracket. Pull up
on the generator adjusting bracket, raise the generator to release the
tension on the fan belt, and remove the belt. Remove the two bolts
that hold the generator to the support bracket, and remove the gen-
erator. Remove the two cap screws that hold the generator support
bracket to the cylinder block, and remove the generator support
bracket.

g- Remove Ignition Coil. Remove the two nuts and lock washers
that hold the ignition coil to the cylinder block, and remove the igni-
tion coil and bond strap.

h. Remove Fan. Remove the four cap screws and lock washers
that hold the fan to the water pump, and remove the fan.

7. DISASSEMBLY OF STRIPPED ENGINE.

a. Remove Water Pump (fig. 9). Remove the four cap screws and
lock washers that hold the water pump to the cylinder block, and
remove the water pump.

b. Remove Intake and Exhaust Manifold (fig. 8). Remove the
ventilating tube that connects the intake manifold and valve chamber
mrmrme T aeen oo caraT md 1284 41 o balen merd awliacend sanmon

cover, L\UUIch Lllc SCVCIL I.lul.b, anda it e uuunc ana exnaust lllull‘l‘

fold off the engine.
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ENGINE

¢. 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 fiywheel
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 Camshait 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-

19
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ENGINE

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.

j. 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
WALEr PUITID ...oovviiiiiiiie et e 9
Connecting rod and piston assembly ... 10
Camshaft assembly ... 11
Valve and valve SPrings ...............ccccooiiiiiiiiieniieinecen e 12
Valve tapPets ..........oooooiiiieeiii e 13
Oil pump and oil intake float ................cccocviiiii 14
Crankshaft assembly ...................ccccooiiiiiiiiii s 15
Flywheel assembly ............c.ococcoiiiiniiiiii e, 16
Intake and exhaust manifolds ....................ccooei i 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) O1L Pan (fig. 13). An oil pan with stripped threads in the
drain plug opening, or an oil pan that is badly dented or deformed,

P R s
must be repiaced.

21
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CYLINDER BLOCK

CAMSHAFT BEARING
PUNCH

HAMMER

FRONT
MAIN BEARING INSERT

Figure 14 — Driving Camshaft Bearing from Cylinder Block

(2) CvyLINDER HEap (fig. 13). A cracked or warped cylinder
head, or a cylinder head with stripped threads in the spark plug holes,
must be replaced.

(3) CyLINDER BLock (fig. 13). A cracked or damaged cylinder
block must be replaced. All loose expansion plugs (fig. 9) or dam-
aged studs must be replaced (step (4) below). A scored, ridged,
discolored, or excessively worn, front camshaft bearing (fig. 13)
(worn to more than 2.190 in. inside diameter) must be replaced
(step (5) below). Measure the other three camshaft bearings with
a micrometer caliper. If the bearings are larger than 2.128 inches
for the front intermediate, 2.1395 inches for the rear intermediate, or
1.628 inches for the rear bearing, the cylinder block must be replaced.
Measure the cylinder bores with a micrometer caliper and telescope
gage. If any of the cylinders has a taper of more than 0.010 inch,
or an out-of-round condition of more than 0.005 inch, the cylinders
must be rebored to 0.020 or 0.030 inch oversize. If cylinder walls
will not clean up at 0.030 inch, the cylinder block must be replaced.
Pitted, burned, or nicked valve seats must be reseated. Check the
clearances of the valve guides with new valves. If the clearance ex-

23
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HAMMER

CYLINDER BLOCK

FRONT CAMSHAFT BEARING P0G RA PD 28816
Figure 15 — Staking Camshaft Bearing in Place

ceeds 0.0045 inch in an intake valve guide (using a new intake valve
as a gage), or 0.005 inch in an exhaust valve guide (using an exhaust
valve as a gage), the valve guides must be replaced (step (6) below).
If the clearance exceeds 0.003 inch between valve tappet and valve
tappet bore, the valve tappet bores must be reamed to 0.004 inch
oversize, and 0.004-inch oversize valve tappets must be installed when
assembling engine. If valve tappet bore will not clean up at 0.004
inch oversize, the cylinder block must be replaced.

(4) REePLACE STUDS. Remove all damaged studs with a standard
stud puller. To remove a broken stud, indent the end of the broken
stud exactly in the center with a center punch. Drill approximately
two-thirds through the broken stud with a small drill, then follow up
with a larger drill. However, the drill selected must leave a wall
thicker than the depth of the threads. Select an extractor (EZ-Out)
of the proper size, insert it into the drilled hole, and screw out the

24
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PULLER IMPELLER

PULLEY

BODY

WOODEN BLOCK

i
RA PD 28798

Figure 16 — Removing Water Pump Impeller, Using
Puller (41-P-2912)

remaining part of the broken stud. Install the studs with a standard
stud driver. Drive all studs until no threads show at the bottom of
the studs,

(5) REPLACE CAMSHAFT BEARING. Drive a punch between the
camshaft bearing and cylinder block (fig. 14), and tap the camshaft
bearing from the cylinder block. To install the camshaft bearing,
drive it in place with a fiber block, making sure the oil hole in the
bearing is in line with the oil passage in the cylinder block. Stake the
camshaft bearing in place with a punch (fig. 15). Line-ream the cam-
shaft bearing to 2.3145 inches.

(6) REPLACE VALVE GuIiDEs. Remove the guides with a suitable
valve guide remover. When installing valve guides, drive all intake
and exhaust valve guides into the block with a valve guide replacer,
leaving a distance of 1 inch from the top of the guide to the top of
the cylinder block for exhaust valve guides, and a distance of 134
inches for the intake guides,

9. WATER PUMP.

a. Disassembly. Pull the water pump bearing retaining wire (fig.
17) from the water pump. Remove the water pump impeller with
a puller (41-P-2912) as in figure 16, or press it off in an arbor press.
Remove the water pump seal assembly, and water pump seal washer.
Press the water pump bearing and shaft assembly, and water pump
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Figure 18 — Checking Connecting Rod Alinement for Twist, using
Aliner (41-A-135)

pulley from the water pump body. Press the water pump pulley off
the water pump bearing and shaft assembly.

b. Cleaning. Clean all parts thoroughly in dry-cleaning solvent.

¢. Inspection and Repair.

(1) Warter Pump Bobpy (fig. 17). A cracked or damaged water
pump body must be replaced.

(2) WAaTER Pumpr IMPELLER (fig. 17). A water pump impeller
that is cracked or that has a broken fin must be replaced.

(3) Warter Pump PuLLEY (fig. 17). A distorted or damaged
water pump pulley must be replaced.
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Figure 19 — Checking Connecting Rod Alinement for Bend, Using
Aliner (41-A-135)

(4) WaTER PuMP BEARING AND SHAFT ASSEMBLY (fig. 17).
Rotate the water pump bearing; if the bearing binds or has a tendency
to stick, it must be replaced. Bearings that have side or end play must
be replaced.

d. Assembly. Press the front (short) end of the water pump bear-
ing and shaft assembly into the water pump pulley. Press the water
pump pulley and water pump bearing and shaft assembly into the
front end of the water pump body until the groove on the bearing
is in line with the small slot in the water pump body. Dip a new
water pump seal assembly and water pump seal washer in hydraulic
brake fluid, and install them in the water pump impeller. Place the
impeller in a press, and press the shaft into the impeller until the

end of the shaft is flush with the end of the water pump impeller,

Install the water pump bearing retaining wire in place.
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Figure 20 — Checking Ciearance of Ring Groove wiih Feeler Gage

10. CONNECTING ROD AND PISTON ASSEMBLY.

a. Disassembly. Remove the piston rings with a standard ring
remover. Remove the piston pin lock screw, and push the piston pin
out of the piston,

b. Cleaning. Scrape the carbon from the ring grooves in the piston,
and from the dome. Remove all foreign matter from the oil holes in
the oil ring (lower) groove. Clean the complete assembly in dry-clean-
ing solvent,

c. Inspection and Repair. Pistons with cracks, scores, or damage
of any kind must be replaced. Determine the wear on the skirt of each
piston at the bottom at right angles to the piston pin. If the wear is 0.010
inch less than the original size, or if the piston is out-of-round more than
0.005 inch, the piston must be replaced. Check the width of the ring
grooves with new rings and a feeler gage (fig. 20). If the piston ring
groove wear exceeds 0.003-inch clearance between the piston ring and
ring groove, the piston must be replaced. Measure the piston pin hole.
If the inside diameter of the piston pin hole is more than 0.813 inch,

| o SRV sag dhao N

the piston must be repiaced. Piston pins worn to less than 0.8115-inch
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Figure 21 — Fitting Piston in Cylinder Bore, Using
Scale w/feelers (41-5-498)

diameter must be replaced. Check the connecting rods for alinement,
using aliner (41-A-135) (figs. 18 and 19). Bent or twisted connecting
rods must be correctly alined. Damaged connecting rod bolts must be
replaced. If connecting rods are fitted with studs, and studs are dam-
aged, the complete connecting rod must be replaced. Excessively worn,
scored, discolored, or pitted connecting rod insert bearings must be
replaced.

d. Fit Piston. The normal clearance of the piston to the cylinder
bore is 0.003 inch. Place a piston fitting scale with feelers (41-5-498)
into the cylinder bore, making sure the feeler gage is long enough to
cover the entire length of a piston. Push a piston into the cylinder bore
with the T-slot in the piston opposite the feeler gage (fig. 21). Lift up
on the tension scale; if more than 10 pounds is required to pull the

i i TR 3o elant o
feeler gage from the cylinder bore, the piston is too tight. Select a
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Figure 22 — Connecfihg Rod and Piston Assembly, Disassembled
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Figure 23 — Measuring Piston Ring End Gap with Feeler Gage

smaller piston. If less than 5 pounds pull is required to remove the
gage, the piston is too loose. Select a larger piston. Mark the cylinder
number on each piston after fitting.

e. Assemble Piston, Piston Pin, and Connecting Rod. When in-
stalling connecting rods on pistons, make sure the oil squirt hole in the
connecting rod is opposite the T-slot in the piston (fig. 36). If assembled
in this manner, the off-set on the connecting rods will be in the correct
position when installed in the cylinder block (par. 18 f). Select a
piston pin which can be inserted in the piston with a light “push” fit
(piston temperature at 70° F), and push it part way into the piston
pin hole, with the groove in the piston pin facing downward. Hold the
connecting rod in line with the piston pin hole, and push the piston pin
the rest of the way into the piston. Install and tighten the piston pin
lock screw in the connecting rod.

f. Fit and Install Piston Rings. Place a new piston ring in the
cylinder bore, and press it about halfway down into the cylinder bore
with the bottom of a piston, so that the ring will be square with the
cylinder wall. Measure the piston ring end gap with a feeler gage (fig.
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Figure 24 — Installing Piston Ring on Piston, Using
Applier (41-A-329-500)

23). If the gap is less than 0.008 inch, remove the ring, and file with
a fine-cut file until the correct gap (0.008 to 0.013 inch) is obtained.
If end gap exceeds 0.013 inch, an oversize ring must be used. Repeat
the same procedure for all piston rings. Roll the new piston ring around
its particular groove in the piston. The ring should roll freely, and not
have a clearance of more than 0.003 inch (fig. 20). Repeat the same
procedure on each piston ring. Install the piston rings on the piston
with a piston ring applier (41-A-329-500) (fig. 24), making sure that
the beveled edge of both compression rings are towards the top.

11. CAMSHAFT ASSEMBLY.

a. Cleaning. Clean the camshaft, camshaft sprocket, camshaft
thrust washer, and camshaft thrust spring and plunger, in dry-cleaning
solvent.

b. Inspection and Repair. A camshaft with excessively scored or
damaged cams, or with worn, corroded, scored, or discolored journals,
must be replaced. Inspect the camshaft oil pump drive gear. If the
teeth are worn, broken, or chipped, the camshaft must be replaced.
Measure the four camshaft journals (fig. 25), and record the readings.
If reading is less than 2.185 inches for the front journal, 2.122 inches
for the front intermediate journal, 2.0595 inches for the rear inter-
mediate journal, and 1.622 inches for the rear journal, the camshaft
must be replaced. A camshaft gear with worn, broken, or chipped
teeth must be replaced. Small nicks can be honed, and then polished

33







































































































































