108. Checking, Draining, and Filling Crankcase

a. General. Engine crankease is equipped with a bayonet-type oil
level gage for use in checking crankease oil level. Gage is marked
FULL and LOW (fig. 91). Plug in oil pan cover (D, fig. 81) is mag-
netic-type and is removed to drain engine oil from crankcase. Refer
to lubrication chart (par. 69) and accompanying notes for type and
viscosity of il to be used n crankcase, as well as intervals for check-
Ing and changing oil.

b. Oil Level Gage Tube. If oil leve] gage tube assembly (fig. 91)

. is not installed correctly, the gage may strike battery terminal when
withdrawn to check crankcase oil level. Thig causes a short circuit.
To prevent short circuit of this nature; make corrections described in
(1) and (2) below.

(1) Loosen the gage tube retaining nut at oil pan; then turn tube
to move upper end toward distributor. Tighten tube retain-
Ing nut. ‘ ‘

(2) Inspect battery cable terminal; if terminal protrudes over
edge of battery, loosen terminal clamp bolt and position so
cable will run parallel to battery toward engine.

. Checking Crankease O] Level (fig. 91). Check crankease ojl
level when engine is thoroughly warmed up and after engine is
stopped. Allow sufficient time after stopping for oil to drain back
into oil pan.

Ligure 91. Clhecking cranl:case oil level.
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(1) Pull out oil level gage and wipe with clean cloth. Insert gage
completely into tube; then withdraw and note oil level which
must be maintained to the FULL mark. Do not operate
with level below LOW mark.

(2) If oil level is below the FULL mark on gage, add oil through
filler cap on breather as necessary to fill crankcase to FULL
mark on gage.

d. Draining and Refilling. Engine oil must be drained only when
engine is hot after operation. The oil filter element must also be
changed (par. 109) at crankease drain periods.

(1) Draining. Place receptacle under engine and remove mag-
netic drain plug (D, fig. 81) from oil pan cover. Allow all
oil to drain from oil pan. Clean drain plug to remove all
metallic particles; then install drain plug and tighten.

(2) Filling. Fill crankcase with 11 quarts of engine oil. Start
engine and run for a few minutes. Inspect oil filter gaskets
and drain plug in filter and oil pan cover for evidence of
leakage. Stop engine and check oil level, and if necessary,
add oil to raise level to FULL mark on gage. Tighten plugs
or replace gaskets as necessary to stop any leaks.

109. Engine Oil Filter

Note. The key letters noted in parentheses are in figure 92, except where
otherwise indicated.

a. General. Replaceable-element-type oil filter assembly is mounted
on bracket attached to right side of engine. Two band-type clamps
attach filter to mounting bracket. A limited amount of engine oil
enters filter through inlet line which is connected to oil gallery at left
side of engine. Filtered oil returns to engine crankcase through filter
outlet line installed between fitting at bottom of filter and fitting at
engine crankcase. An oil filter drain plug (K) is provided at bottom
of filter shell to permit draining of accumulated sediment. A new
filter element must be installed whenever engine oil is drained.

b. Filter Element Removal.

(1) Remove plug from bottom of filter shell and drain completely.
Unscrew filter cover locking screw (P). Remove cover as-
sembly and gasket. Remove and discard element. Discard
gasket. '

(2) Clean inside of filter shell with a rag soaked in dry-cleaning
solvent or volatile mineral spirits. Remove all oil. Wipe
dry.
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FILTER INLET LINE

Figure 92. Engine oil filter installed.

Filter Element Installation.

(1) Set new element in place on stud, which is welded in oil
filter’s shell (T, fig. 93). Install cover assembly, using new
gasket. Tighten locking screw into stud.

Note. Spring installed on lower end of locking screw must be in
blace and in good condition to hold element firmly in shell.

(2) Start engine and operate for a few minutes. Stop engine
and check oil level (par. 108¢). Replenish to FULL mark

on gage.
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Figure 93. Installing engine 0il filter element.

d. 0il Filter Assembly Removal.

(1)
(2)
(3)
(4)

(5)

Remove oil filter drain plug (K) from filter shell and drain
out oil.

Disconnect inlet and outlet oil lines (G and J) at fittings on
oil filter, and remove elbow sittings.

Remove four filter mounting cap screws (F) and washers;
then remove filter and mounting clamp assembly from engine.
To remove mounting clamps (L) from filter assembly, loosen
clamp screws (H) and slide clamps off lower end of filter
shell. Remove fittings from filter shell.

To remove oil filter mounting bracket (C), remove two
bracket-to-cylinder block bolts and washers at lower edge of
bracket. One bolt also holds oil pressure sending unit bracket,
and on early vehicles, the other bolt holds oil level gage tube
bracket. Remove governor line clip screw (B) at top of
bracket. Remove two screws at top of bracket which attach

bracket and push rod cover to cylinder head. Remove bracket
from engine.

e. Oil Filter Assembly Installation.
(1) Locate oil filter bracket at right side of engine and install

two 14-20 x 95 screws at top of bracket, attaching breather
line clip with front screw. On early vehicles, install one
36-16 x 34 cap screw to attach oil level gage tube bracket and
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oil filter bracket to cylinder block. On late vehicles, tube
bracket, is attached by push rod cover screws and it not dis-
turbed when replacing filter bracket.

(2) Locate oil pressure sending unit bracket at filter bracket and
attach brackets, using one 34-16 x 1 cap screw and 3%-inch
lockwasher. Tighten all 34-inch cap screws to 20 to 30
pound-feet torque.

(3) Clip governor lines in place, using one clip and one 1/—
28 x 34 cross-recess screw and 1/ -inch lockwasher.

(4) Install mounting clamps (L) on filter shell and tighten clamp
screws to hold clamps in place.

Note. Clamp screws should not be completely tightened until mount-
ing bolts have been loosely installed.

(5) Install inlet and outlet elbow fittings in filter. Install drain
plug (K). Set oil filter assembly at mounting bracket and
attach mounting clamps to bracket, using four 34-24 x 7% cap
screws, with flat washer and 34-inch lockwasher on each
screw. Tighten cap screws to 20 to 30 pound-feet torque.

(6) Turn filter assembly if necessary to locate oil filter drain
plug (K) toward frame side member and with inlet elbow
toward front. Tighten mounting clamp screws to grip filter
‘shell.

(7) Connect inlet and outlet lines (G and H) to elbow fittings.

(8) Start engine and with engine running, check line connec-
tions, drain plug, and filter cover gasket for leakage.

(9) Replenish crankcase to FULL mark on gage.

110. Valve Clearance Adjustment

a. Start engine and run at fast idle until temperature reaches nor-
mal operating range (160° to 220° F.). Warmup time may be short-
ened by covering front of radiator so fan cannot draw air through ra-

diator core; however, covering must be removed when temperature
rises to normal range.

b. Remove cylinder head cover (par. 1135 (11)).
¢. Check all cylinder head bolts, using wrench 41-W-2964-700 with
torque wrench (fig. 94). Tighten in sequence indicated in figure 102.

Note. Torque applied to cylinder head bolts depends upon type of bolt mate-
rial as indicated by marking on bolt heads (fig. 101). If bolt heads have three
radial lines (left view, fig. 101), tighten to 70 to 80 pound-feet torque. If bolts
have six radial lines (right view, fig. 101), tighten to 90 to 100 pound-feet torque.

d. Use feeler gage to check clearance between rocker arm pad and
end of valve stem or rotator cap as shown in figure 95.

Note. Valve clearance adjustment should be made with vehicle running at
idling speed and at normal operating temperature.
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Figure 94. Use of torque wrench and wrench }J1-W-2964-700 to tighten
cylinder head bolts.

Figure 95. Valve clcarance ad Justment with tool }1-T-3380-60.
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Correct clearance is 0.012 inch for intake valves and 0.020 inch for
exhaust valves. Using tool 41-T-3380-60 (fig. 95), loosen jamnut on
rocker arm adjusting screw and turn screw to obtain clearance, then
tighten jamnut to lock the adjustment. Recheck clearance after tight-
ening each jamnut. '

e. Install cylinder head cover (par. 113¢(12)).

111. Compression and Vacuum Tests
a. Compression Test.

(1)

Start engine and warm up to operating temperature, then
shut off engine.

(2) Remove all spark plugs from engine (par. 124a). '
(3) Open throttle with hand throttle. Also be sure choke is open

(choke button in).

(4) Take compression reading at each cylinder as engine is

(5)

cranked with starter. Record reading and reset compression
gage at zero as each cylinder is checked. ‘
Compare readings, which should be uniform within 30 to
40 psi.

Note. Engine need not be repaired immediately if readings vary
30 to 40 psi. Perform other tuneup operations, and recheck compres-
sion after vehi_éle has been operated for at least 100 miles. Then, if

compression is not uniform within 30 to 40 psi, report condition to
ordnance maintenance unit.

b. Manifold Vacuum Test.
(1) Warm up engine to normal operating temperature.

188

(2)
(3)

(4)

Remove pipe plug above tee at center of intake manifold,
and connect vacuum gage to manifold.

Start engine and run at idling speed and check carburetor
adjustment (par.1276). With carburetor properly adjusted,
vacuum gage should show 18 to 21 inches and indicator should
be steady. Indicator fluctuating between 10 and 15 inches
at regular intervals may indicate a leaking valve or defective
cylinder head gasket. Abnormally low reading with steady
indicator may be due to leak in intake manifold or gasket.
Accelerate and decelerate engine quickly, and observe action
of vacuum gage. With quick opening of throttle, the vacuum
should drop to approximately 2 inches, and should momen-
tarily rise to approximately 24 inches as throttle is closed
quickly with engine running fast. If action of gage is not as

. .described, defective or worn piston rings, diluted engine oil,

or abnormal restriction in carburetor, air cleaner, or exhaust
system may be indicated.

Note. Above readings are for sea level operation. Vacuum gage
readings will be lowered approximately 1 inch for each 1,000 feet of
inerease in altitude.
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112. Intake and Exhaust Manifolds

a. General. Intake and exhaust manifolds are each one-piece-type.
A manifold heat control valve assembly is installed in exhaust mani-
fold. Intake and exhaust manifolds are bolted together and are re-
moved from engine as an assembly. Carburetor assembly is installed
on intake manifold, and exhaust pipe is connected to outlet at exhaust
manifold as shown in figure 134.

b. Removal.

(1)
_(®)

(3)

(4)

(5)
(6)

(1)
(8)

Remove carburetor assembly (par. 127¢).
Remove carburetor control mechanism from intake manifold
(par. 128).
Remove three cap screws which attach exhaust pipe assem-
bly to exhaust manifold. Figure 134 illustrates arrangement
of parts at exhaust pipe to manifold connection.
Disconnect crankcase ventilation flexible line at valve assem-
bly (fig. 106). Remove ventilator valve from tee in intake
manifold. -
On vehicles equipped with engine primer, disconnect primer
line at fitting at rear of manifold.
Remove stud nuts and washers from two studs in cylinder
head at each end of manifold assembly. Pull governor line
clip or bracket off rear stud. Loosen balance of stud nuts
sufficiently to permit turning clamps (fig. 97) to vertical po-
sition. Pull manifold assembly away from cylinder head
and remove from vehicle.

Note. When removing manifolds, if there is not sufficient clearance

due to interference with air compressor, remove drive belt from com-
pressor pulley (par. 247b) and swing compressor away from engine to

provide clearance.

Remove manifold gaskets and pilots from cylinder head.

To separate manifolds, remove stud nuts and bolts, separate
the manifolds, and remove gasket. Primer lines and fittings
may be removed from intake manifold if engine is so
equipped. Discard gasket.

c. Inspection. _
(1) Inspect manifolds for evidence of cracks, and use straight-

edge to check alinement of exhaust manifold flanges (fig. 96).
Flanges should be in line within one thirty-second of an inch.
Clean gasket surfaces and pilot counterbores at cylinder head
and manifolds. Inspect heat control valve in exhaust mani-
fold. If valve assembly is burned or otherwise damaged, or
if flanges are not in alinement, obtain new or repaired ex-
haust manifold assembly including heat control valve and
shaft.
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(2)

Inspect exhaust manifold for elongation as indicated by ex-
cessive length from centerline to centerline of end stud holes.
Correct dimension is 267 inches. If this dimension is incor-
rect, set exhaust manifold on studs in cylinder head and note
clearance at studs. If necessary, file manifold to eliminate
any interference between manifold and studs.

Figure 96. Inspecting manifolds.

d. Installation.

(1)

(2)

(3)
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Assemble manifolds, using new gasket between intake and
exhaust manifolds. Install bolts and stud nuts, but do not
tighten until after manifold assembly is mounted on cylinder
head. Accelerator lever spring bracket must be installed and
retained by rear stud nut.

Insert three manifold pilots in counterbores in cylinder head
and locate gaskets at cylinder head as shown in figure 97.
Place four clamps on manifold studs and start nuts on
threads. Set manifold assembly in place (fig. 97) at cylinder
head and turn clamps to hold in place.

Install washers and stud nuts on end studs, attaching gover-
nor line clip bracket at rear stud. Tighten two stud nuts at
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(4)

(5)

(6)

(M)

(8)
(9)

Figure 97. Installing manifolds.

each end of manifolds to 25 to 30 pound-feet torque, and
tighten stud nuts at clamps to 15 to 20 pound-feet torque.
Caution: Do not exceed 20 pound-feet torque as clamps
may collapse.
Tighten intake to exhaust manifold stud nuts and bolts
firmly and set manifold heat control according to seasonal
temperature (par. 1356).
Bolt exhaust pipe flange to manifold, using new gasket.
Seal must be below gasket as shown in figure 134. Tighten
nuts evenly and install locknuts.
Install tee fitting in intake manifold and install crankcase
ventilator valve assembly in fitting. Connect ventilating line
to valve. :
If vehicle is equipped with engine fuel primer, install fittings
and lines and connect primer line to fitting at rear end of
manifold. - _
Install carburetor (par. 127d) and carburetor control levers
(par. 128d).
If it has been necessary to remove air compressor belt to re-
place manifolds, install and adjust air compressor drive belt
as instructed in paragraph 247.

113. Cylinder Head Assembly

Note.

The key letters noted in parentheses are in figure 99, except where

otherwise indicated.

a. General. Cylinder head assembly is attached to cylinder block
by 15 bolts, two of which are special type studs having threaded sec-
tion projecting above the bolthead. Spark plugs and valves are in-
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stalled 1n cylinder head, and rocker arm and shaft assembly is sup-
ported by six brackets bolted to cylinder head. Rocker arms and shaft
are inclosed by cylinder head cover. Refer to figure 104 for arrange-
ment of rocker arms and method of mounting. Figure 98 shows intake
and exhaust valves installed. Exhaust valves are equipped with ro-
tator (free valve) mechanism, which permits valves to turn while
valves are open. '

E VALVE
TALLATION

Figure 98. Valve operating mechanism.

b. Removal.

(1) Open drain cock at bottom of radiator core (fig. 140) and
drain cooling system to bring level below cylinder head gas-
ket. Complete draining of system is not necessary when re-
placing cylinder head. Remove radiator fillercap or open
level cock (fig. 138) to hasten drainine.

(2) Remove bolts holding air compressor and generator belt ad-
justing arms (E and K) to engine thermostat housing. Dis-
connect oil line from fitting at front end of cylinder head.

192




up-
Laft
ge-

ake

ro-
1le

Figure 99. Disconnect points for cylinder head assembly replacement.

(3) Remove water bypass line assembly, installed between rear
connection (B) at cylinder head and front connection (M).
Disconnect wire at connector (G) on temperature sending
unit. Remove bolt and lockwasher securing wire clip (H)
at thermostat housing. Remove two bolts (J) attaching
thermostat lower housing to cylinder head. ILoosen water
pump bypass hose clamps (L), then remove engine thermo-
stat housing assembly from engine.

as- ‘ (4) Disconnect cables (N) from spark plugs and remove spark

:i; plugs from cylinder head (par. 124¢). On early vehicles,

one spark plug wire is supported in a rubber grommet at oil
- filler tube assembly. Remove grommet and pull spark plug
is- - cable out through hole in bracket.

355564°—55— 13 193
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(5) Disconnect flywheel housing front breather vent line (P) at
crankcase breather assembly. Remove push rod cover screws
attaching oil filler tube bracket, then remove tube and bracket
assembly from engine.

(6) Remove remainder of screws attaching upper edge of valve
push rod cover to cylinder head.

Note. These screws also attach wiring clips, oil filter bracket, and
breather line clip.

(7) Disconnect and remove crankcase ventilation line assembly
(D) from cylinder head cover. Disconnect air inlet hose
(A) from carburetor and air cleaner manifold and remove
hose.

(8) Disconnect accelerator and choke controls, and remove clevis
pin from front end of throttle valve control rod (fig. 193
or K, fig. 196).

(9) Remove nut from exhaust pipe heat shield brace stud at
cylinder block, and loosen clamp connecting front and rear
exhaust pipes.

(10) Remove nuts from manifold studs; then remove clamps and
washers from all studs. Force manifold assembly away
from cylinder head and insert block between exhaust pipe
and cylinder block to hold manifold away from cylinder
head while replacing cylinder head.

(11) Remove two stud nuts (R) which retain cylinder head
cover to cylinder head. Remove cover and gasket.

(12) Remove rocker-arm-shaft-bracket-to-cylinder-head bolts
and lockwashers, and remove stud nuts from two long studs.
Overflow tube and gasket (fig. 105) are held by long bolt at
fourth bracket. Lift off rocker arms, shaft, and brackets as
an assembly.

(13) Remove 12 push rods from holes in cylinder head, and re-

move gasket (fig. 103) at oil passage in cylinder head at shaft
bracket.

(14) Remove lifting eye nut from special cylinder head bolt at
left side of cylinder head. Remove 15 cylinder head bolts.
Improvised lifting-handles for cylinder head may be installed
on long cylinder head cover studs (fig. 100) to facilitate cyl-
inder head removal. Remove cylinder head and gasket from
cylinder block.

Caution: Carefully move cylinder head away from push
rod cover, using a blade to separate cover gasket from cylin-
der head without damage to gasket. Exercise care to pre-
vent loss of exhaust valve rotator caps which are free to fall
off valves after rocker arms are removed. Rotator caps must
be kept with the valves on which they were originally fitted.
Tape may be used to hold caps in place.
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Figure 100. Improvised handles for lifting cylinder head.

¢. Installation.

(1)

(2)

(3)

Clean top of cylinder block and surface of cylinder head,
and inspect portion of push rod cover gasket visible above
cylinder block. If push rod cover gasket is damaged and re-
quires replacement, report to higher authority.
Place new cylinder head gasket on engine cylinder block.
Word TOP is imprinted on upper side of gasket. Lower the
cylinder head assembly into place on gasket; then thread
cylinder head bolts into block. Use of bolts with six radial
marks (fig. 101) is recommended whenever available.

Note. Two special studs are used and must be properly located as
shown in figure 102.
Following the sequence indicated in figure 102, tighten cylin-
der head bolts evenly to recommended torque. Refer to fig-
ure 102 and tlghten according to bolt head markings (par.
110¢).

Note. Final tightening of cylinder head bolts is accomplished dur-

ing tuneup procedure when engine is started, following cylinder head
installation.

Figure 101. Cylinder head bolt markings.
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Figure 102. C’ylind(fr head bolt tightening sequence.

(4) Place intake manifold pilots and new manifold gaskets at

-1

cylinder head. Place four manifold clamps (fig. 97) and nuts
on four studs, with clamps turned to permit installation of
manifold assembly. '
Lift manifold assembly into place at cylinder head, turn
clamps to engage manifolds, and tighten sufficiently to held
manifold in place. Install special washers and nuts on two
studs at each end of manifold assembly. Governor line clip
bracket must be mounted on rear stud. Tighten all manifold
stud nuts evenly and finally tighten four end stud nuts to
25 to 30 pound-feet torque; tighten nuts at manifold clamps
to 15 to 20 pound-feet torque. Install and tighten clamp
which connects front exhaust pipe to rear exhaust pipe.
Connect accelerator and choke controls and install nut on
heat shield brace stud at cylinder block. ,

Insert 12 push rods (fig. 103) through push rod holes in cyl-
inder head. Lower end of push rods must seat in sockets in
valve tappets.

Figure 103. Push rod and bracket gasket installed.
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Figure 104. TValve rocker arm arrangement.

Place copper-asbestos gasket (fig. 103) in recess at rocker
arm shaft front bracket position on cylinder head.

With exhaust valve rotator caps (fig. 103) in place on ex-
haust valves, place the rocker arms, shaft, and bracket assem-
bly over long studs and onto cylinder head. Install one 34-
inch lockwasher and 34-24 nut on each long stud. As stud
nuts are tightened. spherical ends of rocker arm adjusting
screws must seat into cups at upper end of push rods. Install
four 34-24 x 31/ bolts and 34-inch lockwashers and six 34-16
x 11g bolts with 34-inch lockwashers at rocker arm shaft
brackets. Overflow tube assembly and new gasket must be
assembled at No. 4 bracket as shown in figure 105. Tighten
bolts and stud nuts to 20 to 30 pound-feet torque.

Figure 105. Rocker arm shaft overflow tube installed.
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(10) Use oiler to apply engine oil at each end of rocker arms and
at oilhole at top of each rocker arm. '

(11) Using starter, turn engine to firing position on No. 1 cylin-
der. Make initial adjustment of valve rocker arm clearance,
using feeler gage (fig. 95). Turn adjusting screw to provide
0.020-inch clearance at exhaust valve and 0.012-inch clear-
ance at intake valve. Repeat above procedure to provide
initial adjustment at each pair of rocker arms. Firing order
is 1-5-3-6-2-4. Tighten nuts to lock adjustment at each
rocker arm. )

(12) Install cylinder head cover (Q), using new gasket. Position
cover on gasket and install two cover stud nuts (R) to retain
cover. Tighten nuts only as necessary to seat cover firmly on
gasket. ‘

(13) Install carburetor air inlet hose (A).

(14) Using new thermostat-lower-housing-to-cylinder-head gas-
ket, mount thermostat housing assembly on cylinder head,

‘using two 34-16 x 114 bolts (J) with 34-inch lockwashers.
Tighten bolts to 20 to 30 pound-feet torque. Tighten water
pump bypass hose clamps (I:). Connect oil line at fitting in
front of cylinder head.

(15) Install water bypass line between rear connection (B) at
cylinder Kead and front connection (M) at bypass fitting on
thermostat housing assembly.

(16) Install upper radiator hose (F) and attach wire connector
at temperature gage sending unit (G) in thermostat housing.
Install a 34-inch lockwasher on a 34-16 x 1 bolt and position
wire clip (H) on bolt. Secure bolt and clip to upper-to-lower
thermostat housing bolt. Clip temperature gage sending unit
in wire clip. ‘

(17) Using three 1420 x 54 cross-recess screws, install oil filler
tube bracket and brace at push rod cover, attaching wiring
harness clip on bracket rear screw. Tighten screws to 3 to 4
pound-feet torque. -Install two 14—20 x 54 cross-recess screws
which attach oil filter bracket and push rod cover to cylinder
head.

(18) Inmstall flywheel housing front vent line clip and, using
three 14—20 x 14 cross-recess screws, attach balance of wiring
harness clips and push rod cover to cylinder head. Tighten
screws to 3 to 4 pound-feet torque.

(19) With sealing ring in place at lower end of oil filler tube
assembly, install tube assembly in cylinder block and retain
with clamp, using two 1428 x 75 cap screws and 1428 safety
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nuts to attach clamp to bracket. Tighten nuts to 5 to 10
pound-feet torque. Connect flywheel housing front breather
vent line (P) to elbow on crankcase breather assembly.

(20) Install spark plugs and connect spark plug cables (par.

124¢).

Note. Cable to No. 1 spark plug on early vehicles must be threaded
through hole in oil filler tube plate. Install grommet to prevent
chafing. :

(21) Using spacing washer between generator belt-adjusting arm

(K) and thermostat lower housing, attach adjusting arm,
using one 34-16 x 1 cap screw, %g-inch plain washer, and
34-inch lockwasher. Tighten cap screw to 20 to 30 pound-
feet torque.

(22) Attach air compressor belt-adjusting arm (E) at thermo-

stat lower housing, using one 34-16 x 7 cap screw and 34-inch
lockwasher. Tighten cap screw to 20 to 30 pound-feet torque.

d. Final Check. :

(1)
(2)

(3)
(4)

Fill cooling system (par. 142a).

Start engine and warmup tc operating temperature (par.
38).

Check cylinder head bolts (par. 110c).

Check valve clearance (par. 110).

114. Crankcase Ventilation System
a. Description (fig. 106).

(1)

(2)

Ventilation of crankcase for removal of fuel and water va-
pors is accomplished by circulation of air actuated by mani-
fold vacuum. Air enters engine crankcase after passing
through crankcase ventilator air cleaner, located at right side
of engine. Gases from crankcase move upward through push
rod compartment and into rocker arm cover where they are
drawn out through ventilator hose which connects cover with
ventilator valve at intake manifold. Ventilator valve acts
automatically to cause steady flow of air regardless of varia-
tions in manifold vacuum.

Engine crankcase and flywheel housing are vented through
ventilator (breather) at right side of engine. Ventilator in-
corporates an oil-bath-type air cleaner with removable ele-
ment. All air entering engine crankcase must pass through
air cleaner. Air enters ventilator through opening in side
of outer shell. '

b. Orankcase Ventilator Valve (fig. 106). Crankcase ventilator
valve assembly is mounted on tee fitting installed in center section in-
take manifold below carburetor.
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Crankcase ventilator systent.,

Figure 106.

(1) Remowal. .

(a) Disconnect flexible hose from elbow at ventilator valve.
Using wrench on hex at manifold end of valve body, remove
valve and elbow assembly from fitting at intake manifold.

Note. If elbow interfei'es with carburetor governor body, turn
manifold fitting counterclockwise to provide clearance. Elbow may
be screwed out of valve when necessary.

(6) Grip valve body in vise; then turn valve retaining nut out
of body. Remove valve and spring assembly. Wash valve
parts in dry-cleaning solvent or volatile mineral spirits.
Be sure all orifices in valve and body are clean.

(¢) Fit spring coil into groove in valve. Place valve and
spring in valve body and install retaining nut. Tighten
nut into body. -

(2) Installation. Screw valve into fitting at mtake manifold.
Install elbow in valve if elbow has Jbeen removed. Connect
flexible hose to elbow onvalve. 47" *

¢. Crankcase Breather. o

Note. The key letters noted in parentheses are in figure 107, -exeept swhere
otherwise indicated. :
Crankcase breather air cleaner is oil-bath-type which can be dlsassem-
bled for cleaning and replacement of parts.

(1) Element removal and cleaning.

() Remove oil fillercap (F); then loosen four screws (B)
which attach element assembly (D) to shell (A). Lift ele-
ment assembly and gasket from shell. Discard gasket (C).

(&) Rinse element in dry-cleaning solvent or volatile mineral
spirits; wipe clean and allow to dry. ,

(¢) Disconnect vent line (H) from shell. Using screwdriver
or socket wrench, remove bolt which mounts breather as-
sembly on oil filler tube (fig. 106). Remove shell and dis-
card gasket. Pour out oil and clean reservoir, using clean
cloth and dry-cleaning solvent.

(d) Using new gasket, mount shell on oil filler tube and con-
nect vent line (H). Tighten mounting bolt.

(2) E'lement installation.

(a) Fill breather shell with engine oil to OIL LEVEL mark.
Use same type and grade of oil as is being used in engine
crankecase.

(6) Place new element gasket (C) at element flange, then set
element assembly (D) into shell (A) and retain with four
screws (B). Install oil fillercap (F).
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Figure 107. Crankcase breather element.

115. Engine Mountings
(fig. 108)
a. Rear Support Cushion Removal.

(1) Remove bolt (X) and lockwasher (Y) attaching transmis-
sion to each rear support cushion assembly (AA).

(2) Place jack under rear end of power plant and raise sufficiently
to provide clearance for removing cushion assemblies.

(3) Remove the two bolts and safety nuts attaching each cushion

assembly (AA) to rear support (W). Remove cushion
assemblies.

b. Rear Support Cushion Installation.
(1) Locate rear support cushion assemblies at rear support (W)
and install two 74620 x 1 bolts and safety nuts to attach each

cushion assembly (AA) to support (W). Tighten nuts to
33 to 43 pound-feet torque.
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(2) Remove jack and install one 14-20 x 134 bolt (X) with 14-
inch heavy lockwasher (Y) to attach power plant to rear sup-

port cushion assemblies. Tighten bolts to 25 to 30 pound-
feet torque.

c. Front Support Removal.

(1) Loosen air compressor mounting bolt and belt adjusting arm
bolt at compressor. Swing air compressor assembly toward
engine to permit removal of left support bolt.

(2) Remove nuts from bolts (U), and remove washer (S) and
cushion (T) from lower end of each bolt (U). Remove bolts
(U) and washers (L) at right and left supports (Q).

(3) Raise front end of power plant sufficiently to permit removal
of engine front supports (Q). Remove threaded bushing
(M) and lockwasher (N); then remove support and radia-
tor lifting arm (P) which is installed between support (Q)
and support bracket (V) at each side of engine.

d. Front Support Installation.

(1) Locate engine front support (Q) and radiator lifting arm
(P) at engine front support bracket (V) on each side of en-
gine. Place a 1-inch internal-teeth lockwasher (N) on bush-
ing (M) ; then insert bushing through brackets (V) and
thread bushing into support. Use box end or socket wrench
to tighten bushing firmly.

(2) Lower the front end of power plant so weight rests on sup-
ports (Q) and frame brackets (R).

(3) Insert one special 34-24 to 414 bolt (U) with 154,-inch
washer through each bushing (M)} then assemble cushion
(T) and large 1345-inch plain washer (S) and 8424 safety
nut at lower end of bolt. Tighten nut to 20 to 27 pound-feet
torque. ‘

(4) Adjust air compressor drive belt (par. 247a).

Section VI. POWER PLANT REMOVAL AND INSTALLATION
116. General

a. Description. Power plant assembly consists of radiator, engine
and accessories, and transmission assembly. The entire power plant
must be removed from the chassis in order to replace engine assembly;
but engine accessories, radiator, and transmission can be replaced
without removing power plant.

b. Accessibility. All disconnect points are accessible when hood is
raised and when floor pan is removed from cab. Some operations

are done from engine compartment, some in cab, and some below
vehicle.
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¢. Equipment. In addition to mechanic’s common handtools, one
special tool is required to accomplish power plant removal. Lifting
sling B7950988 is necessary to lift power plant out of vehicle. Lifting
eye on cylinder head special stud and a bracket at flywheel housing
are located to provide proper balance when sling is attached for lift-
ing power plant (fig. 110). »

d. Coordination With Ordnance Maintenance Unit. Refer to para-
graph 2 for information on coordination with an ordnance mainte-
nance unit.

117. Power Plant Removal

Caution: To avoid personal injury and possible damage to equip-
ment, disconnect battery cables and open drain cock at each air storage
tank to exhaust air from system before performing other operations
for power plant removal. ‘

Note. The key letters noted in parentheses are in figure 109, except where
otherwise indicated. These key letters indicate disconnect points ’

a. Preliminary Operations. Floor pan must be removed from cab
floor, and transmission controls must be removed from inside cab to
allow access to disconnect points and permit removal of power plant.
It is not necessary to drain cooling system, engine crankcase, or to
drain transmission fluid when removing power plant assembly. Omn
late vehicles without winch, the front bumper center splash shield may
be removed to provide more clearance when lifting out power plant.

b. Operations at Front of Vehicle. Remove two fender-to-side-
baffle bolts (F) which attach brush guard and radiator side baffles to
each front fender. Loosen but do not remove two baffle-to-fender
skirt bolts (H).

c. Operations in Engine Compartment.

(1) Attach radiator tie rod (D, fig. 111) at special stud at left
side of cylinder head. Tie rod is clipped to radiator support
for use only when removing power plant assembly.

(2) Disconnect headlight wiring harness connector (M) at right
side of radiator, and generator wiring harness connector (N)
at generator, using spanner wrench.

(3) Disconnect cable No. 7 at starter and cable No. 82 at starter
switch (fig. 145). Remove bolt attaching engine ground
strap (P) to frame right side member. Disconnect generator
bracket ground strap from frame. ‘

(4) Loosen hose clamp and remove crankecase breather vent hose
from nipple (W) on vent tube.

(5) Loosen hose clamp holding air cleaner hose at air cleaner
manifold (A), also loosen clamp at carburetor inlet elbow
and remove hose assembly.
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d.
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Figure 109. Disconnect points for power plant removal.

(6) At air compressor, G.z~onnect discharge line (C) and detach
discharge line clip at base of air compressor. Also, discon-
nect air compressor governor line (S) at governor on
compressor.

(7) Disconnect two blackout driving light wiring connectors (E)
at left side of radiator. ,

(8) If engine is equipped with primer lines, disconnect line from
fitting at rear of intake manifold.

(9) Disconnect choke control (B) and disconnect rod from ac-
celerator lever (T). Close fuel line shutoff cock (D, fig. 122).
Disconnect fuel line (D) at carburetor and unhook spring
supporting fuel line.

Operations in Cab.

(1) Remove transmission control tower (par. 203).

(2) Disconect vent line (R) from fitting at transmission.
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(3) Remove two bolts holding power plant on rear mount-
ings (U).

. Operations Under Vehicle.

(1) Remove cotter pin and clevis pin attaching transfer reverse
rod to transmission shift lever. Remove rod from lever.
Refer to figure 197.

(2) Remove cotter pin and clevis pin attaching reduction unit
control rod to reduction unit control lever. Remove rod from
vehicle. Refer to figure 197.

~ (3) On gasoline tank trucks M217 and water tank trucks M222,

disconnect Mechanovac governor flexible drive shaft at gov-
ernor speed unit attached to flywheel housing.

(4) Remove four bolts connecting transmission-to-transfer uni-
versal joint flanges (V).

(5) Remove clamp (J) which connects front and rear exhaust
pipes.

(6) Remove nuts from bolts at engine front supports (G). Re-
move large plain washer and cushion from lower end of each
mounting bolt.

(") Remove two bolts from radiator support mounting (fig. 108).
A spring and a washer are installed on each bolt.

. Removal From Vehicle (fig. 110).

(1) Attach hoist to cross bar of engine lifting sling B7950988
(fig. 110) ; then engage short hook of sling with lifting eye
on cylinder head stud and engage long hook at lifting bracket

- on flywheel housing.

(2) Lift power plant off mountings, being careful to note if all
lines, wiring, and attaching bolts have been removed. Move
power plant forward in gradual stages, raising as necessary
to clear front cross member. If vehicle has a winch, raise
the power plant to provide necessary clearance. . Move power
plant forward, and support in manner which will permit
access to drain plugs in transmission, torus cover, and engine
oil pan. .

Caution: Do not permit weight of power plant to rest on
oil pan or on radiator support.

118. Engine Assembly Removal

a. General. The complete power plant assembly (fig. 111) must be
removed from vehicle as an assembly (pars. 116 and 117), after which
engine assembly may be removed as directed in this paragraph.

Note. Two-piece fiywheel housing is part of engine assembly, and both halves
must remain with engine on which they were originally installed. These halves

include engine serial number as illustrated in figure 208. The key letters noted
in parentheses are in figure 108, except where otherwise indicated.
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Figure 110. Removing power pl(mt' using engine lifting sling—B7950988.

Figure 111. Power plant assembly removed from vehicle,



b. Cooling System and Transmission Draining.

(1) Using suitable receptacles, drain radiator and cylinder block,
and remove drain plug marked WATER from transmission
oil pan.

(2) Remove flywheel housing cover and gasket. Turn flywheel
so drain plug in torus cover is at the bottom and remove plug
to drain transmission oil from torus cover. Refer to figure
186. Remove drain plug marked OIL from transmission oil
pan and drain all oil from transmission. Remove drain plug
from rear of transmission and drain oil from reduction unit
housing. -

c. Radiator, Support, and Brush Guard Removal.

(1) Loosen radiator hose clamps and twist hoses to loosen from
radiator and engine.

(2) Remove nut holding radiator tie rod to cylinder head stud.
Clip tie rod (D, fig. 111) in place at radiator support.

(3) Lift radiator and brush guard assembly off radiator lifting
arms and remove from engine.

d. Engine Front Support Removal (fig. 108). Remove bushing
(M) and lockwasher at each front mounting bracket, and remove
engine front supports (Q) and radiator lifting arms (P). Swing
alr compressor toward engine to provide sufficient clearance for re-
moving bushing (M) and bolt (U).

¢. Front Exhaust Pipe and Heat Shield Removal (fig. 134).

(1) Remove jamnuts (B) from flange cap screws (F) ; then re-
move nuts (C) and screws (F).

(2) Remove brace stud nut (L) and lockwasher from heat shield
brace stud in cylinder block and loosen clamp bolt in heat
shield clamp (J).

(3) Remove front exhaust pipe (G), seal (E), and gasket (D)
from manifold.

f. Transmission Removal From Engine.

(1) Remove cotter pin and clevis pin attaching throttle valve
control rod to throttle valve lever. Remove rod from lever.
Refer to figure 193 or 196.

(2) Remove transmission from engine (par. 204d).

(3) Remove torus members and flywheel housing rear half from
transmission (par. 204d (4)).

(4) Install flywheel housing rear half on flywheel housing front
half which remained on engine. A matched pair of flywheel
housing halves are furnished with replacement engine.

119. Engine Assembly Installation

a. General. A complete power plant composed of engine assembly,
mountings, transmission, and radiator assembly must be installed as
aunit (fig. 111).
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b. Transmission Installation to Engine.

(1) Remove flywheel housing rear half from engine; then install
housing rear half and torus members on transmission
(par. 205¢).

(2) Install transmission on engine (par. 205d).

(3) Attach throttle valve control rod to throttle valve lever, using
clevis pin and cotter pin. Refer to figure 193 or 196.

c. Engine Front Support Installation (fig. 108).

(1) Locate engine left front support (Q) and radiator lifting
arm (P) at engine front support bracket; then thread bush-
ing (M) with new 1-inch internal-teeth lockwasher through
support bracket and into support assembly.

Note. Air compressor must be tilted toward engine to provide
sufficient clearance for installing bushing (M) and bolt (U).

(2) Attach engine support (Q) and radiator lifting arm (P)
at right support bracket, using bushing (M) and 1-inch in-
ternal-teeth lockwasher. Tighten bushings into supports.

d. Radiator, Support, and Brush Guard [nstallation.

(1) With upper and lower radiator hose installed on engine, lift
radiator support and brush guard assembly into position at
front of engine. Engage lifting brackets on radiator support
with lifting arms on engine; radiator hose must fit onto
radiator inlet and outlet.

(2) Position radiator tie rod (D, fig. 111) at cylinder head special
stud and install stud nut.

(3) Position radiator hose clamps, but do not tighten clamps
until power plant is installed in vehicle. 7

e. Front Exhaust Pipe and Heat Shield Installation (fig. 134).

(1) Locate front exhaust pipe (G), seal (E), and gasket (D)
at exhaust manifold (A), and install three 34-16 x 2 bolts
and 34-16 nuts to attach exhaust pipe assembly to manifold.

(2) Install heat shield assembly and clamp (J) on exhaust pipe
with heat shield brace (K) toward stud at cylinder block.
Install flat washer on stud; then position brace on stud.
Install 574 lockwasher and 3,¢-24 safety nut to attach brace
to stud. Fit clamp over lug on shield; then tighten clamp
bolt and stud nut. Tighten nuts (C) on exhaust-pipe-
flange-to-manifold bolts, and install stamped jamnut (B)
on each bolt.

120. Power Plant Installation

Note. The key letters noted in parentheses are in figure 109, except where
otherwise indicated.

a. General. Make careful inspection of all engine accessories such
as starter, generator, distributor, air compressor, and water pump to
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be certain that all attaching bolts and line connections are properly
tightened. Seals must be in place on governor lines as shown in figure
125. Be sure external oil and water line fittings and connectors are
tightened. v

b. Positioning Power Plant into Vehicle.

(1) Attach engine lifting sling B7950988 to lifting eye and lift-
ing bracket at flywheel housing, then raise power plant high
enough to clear frame and move into position in engine com-
partment as shown in figure 110.

(2) Carefully lower power plant into position as it is moved

“rearward, taking care to avoid damaging lines, wiring, and
cables. Fit front exhaust pipe into rear pipe, using new seal
(par. 138¢). Do not rest power plant solidly on mountings
until shims and cushion (A and E, fig. 108) are in position
on bracket. Boltholes in bracket, cushion, and shims must
be alined with holes in radiator support. Insert special
3%—24 x 415 mounting bolt and large 134,-inch plain washer
through engine right front mounting. Detach radiator tie
rod (H, fig. 112) from cylinder head special stud and clip
tie rod in place at radiator support.

c. Operations Under Vekicle.

(1) Aline holes in universal joint flanges (V) at rear of trans-
mission and install four 14-20 x 134 bolts with 1420 safety
nuts. Tighten nutsto 48 to 64 pound-feet torque.

(2) Assemble cushions, flat washers, and nuts on engine front
mounting bolts (U, fig. 108) and tighten nuts to 20 to 27
pound-feet torque.

(3) Assemble washers and radiator support springs on radiator
support bolts (J, fig. 108), insert bolts upward through
mounting, and install spacer and nuts on bolts.

(4) Install exhaust pipe clamp (J) connecting front and rear
exhaust pipes.

(5) Connect transfer reverse rod to transmission shift lever,
using clevis pin and cotter pin. Refer to figure 197.

(6) Connect reduction unit control rod to reduction unit control
lever, using clevis pin and cotter pin. Refer to figure 197.

(7) On gasoline tank trucks M217 and water tank trucks M222,
connect Mechanovac governor flexible drive shaft at gover-
nor speed unit attached to flywheel housing.

d. Operations in Cab. »

(1) Install two 14-13 x 114 bolts and 14-inch heavy lockwashers
to attach rear end of transmission to rear supports (W,
fig.108).

(2) Install transmission control tower on transmission (par.
203).
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(3) Connect transmission vent line (J, fig. 200) to transmission
oil filler tube.

(4) Install front floor pan and seal on cab floor.

e. Operations at Front of Vehicle. Install fender-to-side-baffle bolts
(F) which attach brush guard and radiator support to fenders, and
tighten bolts (H) which attach baffles-to-fender-skirts.

f. Operations in Engine Compartment.

(1) Tighten radiator hose clamps.

(2) Install air inlet hose which connects carburetor air intake
with air cleaner manifold (A). Also connect air compressor
governor line (S) at air compressor.

(3) Connect choke control (B) and connect accelerator rod at
accelerator lever (T).

(4) Connect fuel line (D) at carburetor and hook fuel line
spring at carburetor fitting. If vehicle is equipped with

- primer lines, connect line to fitting at rear of intake manifold.

(5) Connect air compressor discharge line (C), and attach line
at clip on base of air compressor.

(6) Connect driving light wiring connectors ( E), generator wir-
ing harness connector (N), and engine ground strap (P) at
frame side member, and headlight wiring harness connector
(M) at right side of radiator assembly. Tighten connector
nuts at headlight wiring connector and generator wiring
harness connector, using spanner wrench.

(7) Connect starter cable No. 7 at terminal on starter and cable
No. 82 at starter switch (fig. 145). Connect engine wiring

" “harness at connectors (X).

(8) Install crankcase breather vent hose at nipple (W) on vent
line at dash. Tighten hose clamp screw to secure hose on
nipple. '

(9) Connect battery cable terminal clamp (Y) to terminal on
battery.

Note. When attaching clamp at battery terminal, look for electric
spark which indicates closed or grounded circuits or electrical units.
Be sure all switches are turned off.

(10) Check operation of all lights and other electrical equip-
ment.

Caution: Do not attempt to start engine until checks and
inspections listed in ¢ below have been made.

9. Final Checks and Inspections. Proceed with following checks

and inspections (fig. 112) before attempting to start engine.

(1) Check fuel supply in tank. When certain there is fuel in

tank, turn on ignition switch which will cause fuel pump to

operate. With fuel pump operating, check fuel line and car-
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Figure 112. Power plant installed—1Ileft side shown.

buretor for leaks. Fuel line shutoff cock (D, fig. 112) must
be open to permit fuel to reach carburetor., :

(2) Check oil level at crankecase breather air cleaner, carburetor
air cleaner, engine crankcase, and transmission. Refer to

lubrication chart (par. 69) for lubrication information for
respective units.

(8) Close drain cocks and fill cooling system, following procedure

given in paragraph 1424. Check all cooling system hoses,
lines, and fittings for leaks.

(4) Close drain cocks in air supply tanks.

h. Check Engine and T'ransmission O peration. Refer to paragraph
37a and start engine.

(1) Check action of gages. v
Note. If oil pressure gage does not indicate pressure when engine

is started, stop engine immediately and locate trouble before starting
engine again,
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(2)
(3)

Adjust transmission manual and throttle linkage (par. 2026
and ¢). '

Perform transmission operation tests (par. 197) before put-
ting vehicle into operation.

i. Record of Replacement. Record the replacement on DA Form

478,

Section VII. IGNITION SYSTEM

121. Description and Data.
a. Description.

214

(1)

(2)

(3)

General. The ignition system consists of the source of power
(battery or generator), ignition switch, distributor, coil, spark
plugs, and primary and secondary circuit wiring. The igni-
tion system produces and delivers high voltage surges to the
spark plugs at timed intervals. Each high voltage surge
produces a spark at the spark plug to which it 1s delivered,
igniting the mixture of air and fuel in the cylinder. Igni-
tion system is completely shielded for radio interference sup-
pression (par. 189), and sealed for submerged operation.
Distributor and ignition coil assembdly. The distributor and
ignition coil assembly is a unit designed to convert low volt-
age (primary circuit) into high voltage (secondary circuit) ;
to distribute the high voltage to the spark plugs; and to vary
the timing of the spark automatically to provide efficient
operation of the engine. Distributor mechanism and igni-
tion coil, together with three capacitors (condensers), pri-
mary circuit resistor, and governor spinner valve are assem-
bled in the distributor housing. Distributor is mounted on
right side of engine. Distributor shaft is driven from engine
camshaft by spiral cut gears. Lower end of distributor shaft
is tongued and engages a slot in upper end of oil pump shaft
to drive oil pump. Operation of governor centrifugal-type
valve, which is driven by distributor shaft, is described in
paragraph 129.

Spark plugs. Fach spark plug consists of a shell, insulator,
and center electrode. The center electrode is completely in-
sulated from the shell by the insulator. A grounded electrode
is integral with the shell. When high voltage surge is de-
livered to the spark plug center electrode, it jumps the gap
to the grounded electrode, producing a spark which ignites
the air-fuel mixture in the cylinder. A 10,000-ohm resistor
is built into each spark plug for radio interference
suppression.
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(4) Ignition system circuits (fig. 113). There are two distinct
electrical circuits in the ignition system, the primary and
the secondary. The primary, or low voltage circuit, includes
the source of electrical energy (battery or generator), igni-
tion switch, distributor contact points and circuit breaker
mechanism, primary winding of the ignition coil, and the
ignition coil capacitor (condenser). The secondary, or high
voltage circuit, includes the secondary winding of the ignition
coil, distributor rotor and cap, spark plugs, and spark plug

cables.
b. Data.

Distributor and ignition coil assembly :
Make_____________ Delco-Remy
Model number___________________________________. 1111565
Ordnance number_______________________________. 7350410
Rotation (viewed at rotorend) __________________. clockwise
Breaker point opening______ e __—. 0.022 in.

Cam angle (degrees with 0.022-in. point opening)_. 31 to 37
Breaker lever spring tension_ ———- 17 to 21 0z
Centrifugal advance:
Starts at 375 distributorrpma________________. 0 to 2.0 deg
Intermediate at 600 distributor rpm__________. 5.0 to 7.0 deg
Maximum at 1,000 distributor rpm___________. 11.0 to 13.0 deg
Firing order_______________________________. 1-5-3-6-24

Ignition coil : .

Model . __ [ 1915992
Ordnance nuwber_______________________________. 7539563
Voltage . _____ . 24

Spark plugs:

Type— AC-WR-43
Ordnance number________________________________ 7524258

Size __________ 14

Gap e 0.028 to 0.032 in.

Capacitors (condensers) : '
Primary cirewit_________________________________. 0.25 to 0.35 mfd
Ignition coid . ______________________ . 0.70 to 1.00 mfd
Breaker point___________________________________. 0.18 to 0.23 mfd

122. Ignition Timing

a. General. Timing the ignition system comprises initial timing;
setting the distributor mechanism to cause opening of points at cor-
rect firing intervals, and manual advance adjustment; and retarding
or advancing the point opening to compensate for various grades of
fuel which may be used. These timing factors require checking and
adjusting at engine tuneup periods, or when performance of engine
necessitates such action. Ignition timing mark is a notch on crank-
shaft pulley as shown in figure 114. Timing pointer is attached to
engine timing gear cover. Due to the sealed design of the ignition
system, an adapter is required for connecting timing light (fig. 115).
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Ignition system circuit diagram.

Figure 113.

b. Initial Timing.

(1)
(2)

(3)

(4)
(5)

Note location of No. 1 spark plug cable in distributor cover
and scribe a mark on distributor housing at this point.
Remove eight screws attaching cover to housing. Remove
cover and gasket. Clean and adjust or replace distributor
points if necessary (par. 123a or b).

Make sure distributor is properly installed as follows: do
not turn ignition switch on. Slowly turn engine over by
intermittently operating starter until timing mark (notch
on crankshaft pulley) is alined with timing pointer (fig. 114)
on timing gear cover. If rotor segment points toward mark
indicating No. 1 spark plug cable location, proceed with (4)
below. If rotor points toward No. 6 spark plug cable loca-
tion, turn engine over one complete revolution until timing
mark and pointer are alined and again check position of
rotor segment. If rotor segment does not point toward No. 1
spark plug cable location, distributor is improperly installed.
Remove distributor and install in correct position (par.
123d and e).

Install distributor cover, making sure gasket is in place and
in good condition. Tighten cover attaching screws.
Disconnect No. 1 spark plug cable from distributor cover,
using crowfoot wrench C7950895 (fig. 76). Thread adapter
onto distributor cover; then connect No. 1 spark plug cable
to adapter (h 115).

Figure 11}. Ignition timing mark and pointer.
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(6) Connect one terminal of timing light to adapter (fig. 115)
and connect other terminal to a convenient ground.

(7) Start engine and run at a slow idle. Direct beam of timing
light toward upper edge of timing pointer (fig. 114) on tim-
ing gear cover. Timing light flashes make timing mark on
crankshaft pulley appear stationary. Loosen distributor
clamp cap screws (fig. 116) and turn distributor housing
clockwise or counterclockwise as necessary to synchronize
flashes with timing mark when it is alined with upper edge
of pointer. Tighten distributor clamp cap screws.

Figure 115. Timing light adapter installed.

(8) Disconnect No. 1 spark plug cable from adapter and remove

adapter; then connect spark plug cable to distributor cover.
c. Manual Advance Adjustment.

(1) After engine has been thoroughly warmed up, drive the ve-
hicle, using grade of fuel expected to be used in service. En-
gine should not ping or knock excessively under load and full
throttle. :

(2) A slight amount of ping is not objectionable. If knock is
excessive, loosen distributor clamp cap screws (fig. 116) and
turn distributor housing clockwise slightly until knock 1<
minimized. Tighten distributor clamp cap screws.
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Figure 116. Distributor mounting.

123. Distributor and Ignition Coil

a. Point Adjustment.

(1) Remove distributor cover and gasket. Pull rotor off distrib-
utor cam. Clean points, using a contact point dresser. I
points are badly pitted or burned, replace points (& below).

(2) Turn engine over in small stages by intermittently operating
starter until distributor cam comes to rest with breaker lever
pad on flat of cam (points closed). Using contact spring
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Figure 117. Checking breaker lever spring tension with gage.

gage as shown in figure 117, check pull requlred to open
points. If not Wlthln 17 to 21 ounces, adjust spring tension
by bending breaker lever spring slightly.

(8) Turn engine over until distributor cam comes to rest w1th
breaker lever pad on high point on cam (points open).
Measure point opening with feeler gage. If not 0.022 inch,
loosen clamp screw and turn adjusting screw to obtain open-
ing of 0.022 inch (fig. 118). Tighten clamp screw.

(4) Install rotor. Install distributor cover, making sure gasket is
in place and in good condition.

b. Point Replacement (fig. 119)

(1) Remowal.

(a) Remove distributor cover and gasket. Pull rotor off dis-
tributor cam. Remove clamp screw attaching stationary
contact bracket to breaker plate. Lift stationary contact
bracket and breaker lever, with cables attached, up off
pivot pin.
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Figurc 118.  Adjusting distributor points.

(6) Remove screw and nut attaching cables and breaker lever
spring to stationary contact bracket.

(2) Installation.

(a) Before positioning new points on breaker plate, connect
cables and breaker lever spring to stationary contact
bracket. Breaker lever spring must be on inside of lug on
contact bracket.

() Place two drops of preservative lubricating oil (PL) on
breaker lever pivot pin. Position stationary contact
bracket and breaker lever over pivot pin, with center hole
in bracket over adjusting screw in breaker plate. Install
clamp screw. A

(¢) Check tension of new breaker lever spring (a(2) above).
Adjust point opening (a(3) above). Install distributor
cover, making sure gasket is in place and in good condition.

¢. Breaker Point Capacitor (Condenser) Replacement (fig. 119).

(1) Removal. Remove distributor cover and gasket. Pull rotor
off distributor cam. Remove nut and screw attaching ca-
pacitor lead to stationary contact bracket. Remove screw at-
taching capacitor mounting bracket to breaker plate. Re-
move capacitor and bracket; then remove capacitor from
bracket.

(2) Installation. Position new capacitor in mounting bracket.
Place capacitor and bracket on breaker plate and attach with
screw. Connect capacitor lead, together with coil primary
lead and breaker lever spring, to stationary contact bracket.
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Figure 119. Distributor with cover removed.

s

o

i ]

Install rotor, then install distributor cover, making sure gas-

ket is in place and in good condition.

d. Distributor and I gnition Coil Assembly Removal.

(1)
(2)

(3)

(4)

(5)

Note position of No. 1 spark plug cable on distributor cover
and scribe a mark on distributor housing at this point.
Disconnect spark plug cables from distributor cover, using
crowfoot wrench C7950895 (fig. 76).; then remove cover and
gasket. Disconnect primary circuit cable from front side of
distributor housing. »

Turn engine over by intermittently operating starter until
notch on crankshaft pulley is alined with pointer (fig. 114)
and rotor segment is pointing toward mark on housing indi-
cating No. 1 spark plug cable location.

Disconnect air vent and vacuum lines from fittings at rear
side of distributor housing. Remove two distributor clamp
cap screws (fig. 116) and clamps attaching distributor hous-
ing to cylinder block.

Carefully lift distributor straight up out of cylinder block,
observing that rotor turns clockwise a few degrees as gears
disengage ; mark this position of rotor on distributor housing.

e. Distributor and Ignition Coil Assembly Installation.

(1)

If engine has not been turned over since removal, proceed as
in () and () below. '

(@) Remove distributor cover. Turn rotor so segment points

to mark made after distributor was withdrawn from cyl-
inder block. If distributor is new, No. 1 firing position of
rotor can be determined by marks made on old distributor
housing at time of removal.

(0) Place new distributor-to-cylinder block gasket on cylinder

block. As distributor is lowered into place and gears en-
gage, rotor will turn back (counterclockwise), and should
point to No. 1 firing position. It may be necessary to insert
the assembly several times to find the correct position to
bring rotor to No. 1 firing position.

(2) If engine has been turned over since distributor removal,

remove cylinder head cover from engine (par. 1135). Turn
engine over by intermittently operating starter and observe
movement of No. 1 intake valve (second valve from front).
When No. 1 intake valve starts to close (raise up), continue

~ to turn engine slowly until notch on crankshaft pulley is

alined with pointer (fig. 114). Engine is then in No. 1 fir-
ing position and distributor may be inserted as directed in
(1) above.

(3) Install two mounting clamps, 34-16 x 1 cap screws, and

3%-inch lockwashers (fig. 116) securing distributor to cylin-
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der block. Connect air bleed and vacuum lines to distribu-
tor. Connect primary circuit cable (No. 12) to distributor.

(4) Check and adjust point opening (a above).

(5) Install distributor cover, making sure gasket is in place and
in good condition. Connect spark plug cables to distributor
cover, making sure they are connected to provide correct fir-
ing order (1-5-3-6-2-4, fig. 120). -

(6) Check ignition timing and adjust if necessary (par. 122).

T . W SN S

e ooy = ¢+

Figure 120. Top view of distributor cover showing firing sequence dial.
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f. Ignition Coil Replacement (fig. 121). :
(1) Removal. Remove distributor cover and gasket. Disconnect
cables from coil terminals. Remove four screws attaching

coil retaining plate to distributor housing, and remove plate.

Lift ignition coil out of housing and remove gasket. Discard
gasket.

PFigure 121. Removing or installing ignition coil.

(2) Installation. Place a new gasket on ignition coil and insert

coll into distributor housing, with the coil positive (+) ter-
b minal next to the primary circuit resistor. Install coil re-
taining plate and attach with four screw and lockwasher
assemblies. Connect lead from stationary contact bracket to
coil negative (—) terminal. Connect leads from. primary
circult resistor and coil capacitor to coil positive (+) ter-
minal. Install distributor cover, making sure gasket is in
place and in good condition.

355564°—55——15 225



124. Spark Plugs

a. Removal.

(1) Disconnect cable from spark plug, using crowfoot wrench
C7950895 (fig. 76).

(2) Using suitable wrench, unscrew spark plug from cylinder
head, and remove plug and gasket. Discard gasket.

b. Cleaning and Adjustment. :

(1) Clean spark plugs, using sandblast cleaning equipment. If
electrodes or porcelain insulator are badly burned, install
new spark plugs.

(2) Using a round feeler gage, check gap between electrodes. If
not within 0.028 to 0.032 inch, adjust gap to 0.030 inch by

bending grounded (side) electrode only. Do not bend center
electrode.

¢c. Installation.
(1) Place new gasket on spark plug and thread plug into cylin-
der head. Be sure gasket does not drop off when positioning
plug. Using a suitable wrench, tighten plug to 20 to 25
pound-feet torque. Do not tighten enough to crush gasket.
'(2) Insert spring extending from end of spark plug cable into
spark plug shell, press cable in, then thread cable nut onto
spark plug shell. Tighten cable handtight, using crowfoot

wrench C7950895 (fig. 76). Do not use additional leverage
on wrench.

Section VIII. FUEL AND AIR INTAKE SYSTEM
125. Description and Operct‘ion

a. Description. Units which comprise fuel and air intake system
include: carburetor and governor system, carburetor controls, air
cleaner assembly, fuel tank and lines, electric fuel pump assembly,
and engine primer pump and lines (when used). General arrange-
ment of fuel system major items is shown in figure 122. Manifold
heat control and chassis unit vent and breather line system, which is
related to fuel and air intake system operation, is also described in
this section. Electric fuel gage indicates fuel level in tank.

b. Operation. Fuel pump, hanger, and housing assembly, installed
in fuel tank, incorporates an electric fuel pump which draws fuel
through screen filters mounted on fuel pump housing. Fuel pump
discharges fuel into line connected to carburetor bowl inlet fitting
which contains a removable filter screen. Engine primer pump, on
some vehicles, is installed on instrument panel and when pump is
operated, fuel is drawn from tank and discharged through line con-
nected to three primer fittings at intake manifold. Air supply for
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carburetor passes through oil-bath air cleaner and is carried through
hose which connects air cleaner outlet to inlet elbow on carburetor.
Carburetor mixes air and fuel in proper ratio for combustion in en-
gine. Manifold heat control valve serves to direct exhaust gases into
intake manifold heat chamber to aid in fuel vaporization in cold

weather, or to deflect heat away from intake manifold in hot weather.
Valve must be set manually (par. 135).

Figure 122. General arrangement of fuel system units.

126. Fuel System Data

a. Carburetor.

Make_______ . Holley
Modelo_________________ 885-FFG
Number________-_“_____-_________‘_ _________________ R-683-A

Engine idling speed________________ 375 rpm

b. Governor (Engine). _

Make__________________ Holley

Type vacuum activated
Maximum governedspeed____________________ 3,300 to 3,400 rpm

______________________________ in ignition distributor

Make __________________________ e Zenith

Maximum governed speed____________________ 2,200 to 2,250 rpm
d. Fuel Pump.

Make________ _________ Carter

Model . _____________ P-604-S

Capacity_______________ 20 gph

Pressure_________________________ 214 to 3 psi
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e Fuel Filter.

Type .. immersion plate
Make_________ __ . Moraine Products
Location_____________ __ _ _ __ _ o ______ in fuel tank

f. Fuel Tank.
Capacity____ ol 56 gal

g. Fuel Gage.
Type e electric
Make____________ e S AC

h. Air Cleaner.
YD L oil bath
Make_ . ________ AC
Reservoir capacity__________________. ______________. 2qt

127. Carburetor

a. Description. Carburetor is double-venturi, down-draft-type with

side air intake. Governor throttle unit, incorporated in carburetor

assembly, operates in conjunction with governor centrifugal-type

valve in ignition distributor to control engine maximum speed. Car-

buretor (fig. 124) is stud-mounted on engine intake manifold and is

manually controlled by linkage. Carburetor is completely sealed and

‘calibrated to provide proper fuel mixture under all operating

conditions. ‘ t

b. Adjustments. One screw is provided at carburetor for setting

engine idling speed, and idling mixture is controlled by two adjust-

able screws (fig. 123). Electric-type tachometer (fig. 190) designed

to operate from ignition primary circuit must be available for use

in making idling speed adjustment. Vacuum gage must be used as
well as tachometer when adjusting carburetor idling mixture.

(1) Idling speed adjustment. Remove access screw from top of

ignition distributor cover, install an adapter in place of

screw and attach tachometer clamp to adapter (fig. 190).

With transmission control lever in neutral and engine tem-

perature within normal operating range (160° to 220° F.),

turn idle speed adjusting screw so engine idles at 375 rpm.

Remove tachometer clamp and adapter. Install access screw.

(2) Idling mixture adjustment. Connect electric tachometer at

ignition distributor as described in (1) above. Remove pipe

plug from special elbow in intake manifold below carburetor

and attach vacuum gage. Start engine and run until engine

temperature reaches 160° to 220° F. Turn idling mixture

screws (fig. 123) at rear of carburetor body one at a time to

obtain highest reading on vacuum gage with steady indicator.

. Recheck engine speed indicated on tachometer and readjust
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Figure 123. Carburctor adjusting screws.

idling speed if necessary. Remove tachometer, adapter, and
vacuum gage. Install tachometer access screw in distributor
cover and pipe plug in intake manifold elbow. '

c. Removal. ,

(1) Remove clamp connecting air inlet elbow to carburetor.

(2) Remove seal wire from vacuum line connector nut at car-
buretor, and disconnect vacuum line and air bleed line (B
and N| fig. 125) at carburetor.

(3) Disconnect fuel flexible line and line holdup spring from
carburetor.

(4) Disconnect choke control wire at carburetor choke lever
(LL, fig. 124) and loosen choke control clip. Remove cross-
shatt inner-lever-to-carburetor-lever rod (BB, fig. 124). Re-
move carburetor mounting studs nuts and lockwashers; then
lift carburetor assembly from engine. Discard gasket and
seal.

d. Installation.

(1) Place new gasket on each side of insulator on manifold or
on Mechanovac unit (if used) ; then set carburetor in posi-
tion and install stud nuts and lockwashers on carburetor
mounting studs.

(2) Install cross-shaft inner-lever-to-carburetor-lever rod (BB.
fig. 124). Connect choke control wire at choke lever (LI,
fig. 124) and tighten choke control clip at choke control clip
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bracket (JJ, fig. 124). Check operation of choke control to
be sure valve is open when knob of choke control assembly
(A, fig. 124) is pushed in and closes completely with knob
pulled out. . |

(3) Connect fuel flexible line at carburetor and engage flexible
line holdup clip spring at vacuum line elbow of governor.
Connect air bleed and vacuum line (B and N, fig. 125) at
carburetor. Install seal wire to- hold seal in place over
vacuum line connector nut.

(4) Place new seal at carburetor ajr inlet flange, position elbow
at carburetor, and install clamp to hold elbow to carburetor.

128. Carburetor Controls

Note. The key letters noted in parentheses are in figure 124, except wkere
otherwise indicated.

a. General. Carburetor controls consist of hand-operated choke
control and throttle control, and foot-operated accelerator pedal and
. connecting linkage. Lever at transmission throttle valve (fig. 193 or

L, fig. 196) is interconnected with accelerator linkage through
adjustable rod. '

b. Choke Congrol. Conventional-type wire and housing is used to
operate choke valve at carburetor air inlet. Choke control return
spring (GG) attached to choke lever (LL) holds choke valve in open
position when knob of choke control assembly (A) is released.

(1) Removal.

(a) Loosen screw at choke lever swivel (HH) and loosen bolt
holding housing clip to choke control clip bracket (JJ).
Pull control wire and housing from carburetor.

(6) Remove nut from threaded portion of choke control at
instrument panel. Pull choke control assembly out through
instrument panel and dash, stripping off nut and lock-
washer as control is removed. '

(2) Installation.

(a) Thread choke control assembly through choke nameplate
and through hole in instrument panel. Assemble lock-
washer and nut on control housing as housing is pushed
through panel. Push end of control assembly through
rubber grommet in dash and into engine compartment.
Hold control and nameplate in place at instrument panel
and tighten nut on threaded portion of control at under
side of instrument panel.

(b) Insert lower end of choke control through clip at choke
control clip bracket (JJ). Thread control wire through
hole in choke lever swivel (HH). Locate control housing
to permit choke lever (LL) to move to closed position, then
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tighten housing clip bolt. - With choke lever in open posi-
tion, tighten screw to lock wire at choke lever swivel.
Check operation of control.
¢. Hand T hrottle. Wire- and housing-type control permits manual
operation of carburetor throttle. Use of hand throttle is described
in paragraph 21.
(1) Remowal. ‘

(a) Remove throttle wire collar (M) at accelerator idler lever
(K) in engine compartment. Remove control housing
from two clips, one at front of cab in engine compartment
and one at dash panel inside cab.

(6) Remove nut from threaded part of control assembly at
upper end of throttle control, then pull control assembly
out through dash and instrument panel, stripping off nut
and lockwasher as control is removed. Remove nameplate
from control.

(2) Installation.
(a) Insert hand throttle contrcl assembly through nameplate
- and through hole in instrument panel, and assemble lock-
washer and nut on control. Push end of control through
rubber grommet in dash panel and thread end of control
wire through hole in accelerator idler lever (K).

(6) Install lockwasher and nut on threaded portion of con-

- trol at under side of instrument panel, locate throttle
nameplate, and tighten control retaining nut. Install
throttle wire collar (M) on control wire; then clip control
housing to cab in engine compartment and at dash panel
inside cab. Check control operation.

d. Accelerator Pedal and Linkage.
(1) Description.

(a) Early models. Accelerator pedal (D) in cab is connected
to accelerator idler lever (K) in engine compartment by
accelerator rod (G). Movement of accelerator idler lever
(K) is transmitted by rod (N) to cross-shaft outer lever
(MM). Outer lever is held in contact with throttle over-
rule lever (NN) by overrule lever spring (PP). Throttle
overrule lever is clamped to cross-shaft (QQ). Cross-shaft
inner lever (AA), clamped to right end of cross-shaft, is
connected to carburetor throttle shaft lever (DD) by rod
(BB). The cross-shaft inner lever return spring (R) ‘and
accelerator return spring (J) serve to return accelerator
pedal and linkage to idle position ‘when foot pressure is
removed from pedal.

(6) Late models. Accelerator pedal (D) in cab is connected
to accelerator idler lever (K) in engine compartment by
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accelerator rod (N). Movement of accelerator idler lever
(K) is transmitted by rod (N) to lever of cross-shaft (Q).
Cross-shaft inner lever (AA) is keyed and clamped to
right end of cross-shaft and is connected by rod (B) to
carburetor throttle shaft lever (DD). With carburetor
throttle plate in full open position, stop on rod (N) con-
tacts throttle opening adjustment screw (T) which is
threaded into cross-shaft bracket (P). When accelerator
pedal (D) is pressed completely down, cross-shaft inner
lever (A A) compresses sleeve (Z) and overrule spring (Y)
against flat washer (X) and lock (W) at rear end of car-
buretor rod (BB), permitting the operation of transmis-
sion throttle valve beyond carburetor full throttle opening.

(2) Remowval. Instructions are given for removing accelerator
pedal and linkage progressively, beginning at accelerator
pedal. Parts may be replaced individually if so desired.

(a) Remove cotter pin and clevis pin attaching accelerator rod

(G) to accelerator pedal (D). Remove accelerator pedal
pin (E), and remove pedal.

(6) Remove cotter pin and flat washer attaching accelerator

(@

rod (G) to idler lever (K); then remove rod and rod
seal (H).

Remove cotter pins and clevis pins from ends of idler-lever-
to-cross-shaft-lever rod (N); then remove rod. Unhook
and remove throttle wire collar (M) from hand throttle
wire. Remove idler lever shaft (L), and remove idler
lever (K) from bracket (V).

(d) Remove clevis pin attaching upper clevis end of trans-

(e)
(1)

mission throttle valve control rod (U) to cross-shaft outer
lever (MM) used on early models, or to lever of cross-
shaft (Q) used on late models.

Unhook and remove cross-shaft inner lever return spring
(R).

On early models, remove cotter pin from each end of cross-
shaft inner-lever-to-carburetor-lever rod (BB); then
remove rod. On late models, remove cotter pin from car-
buretor end of rod (BB); then disengage rod from
carburetor throttle shaft lever (DD).

(g9) Remove two stud nuts and washers attaching cross-shaft

bracket (P) to intake manifold (CC). Remove cross-
shaft bracket with shaft, levers, and overrule spring as an
assembly.

(3) Installation.

(a) Place cross-shaft bracket (P), with shaft, overrule spring,

and levers assembled, on studs at intake manifold (CC).
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Install cross-shaft inner-lever-to-carburetor-lever rod

(BB) to carburetor throttle shaft lever (DD) and to cross-

shaft inner lever (AA), if rod was removed. Hook cross-

shaft inner lever return spring (R) to anchor at manifold
 stud and into hole of cross-shaft inner lever.

(b) Using clevis pin and cotter pin, connect transmission
throttle valve control rod (U) to cross-shaft outer lever
(MM) used on early models, or to lever of cross-shaft (Q)
uged on late models.

(¢) Assemble accelerator idler lever (K) to idler lever bracket
(V), with-idler lever shaft (L) retained by cotter pins on
early models, or by hex nut on late models. Connect rod
(N) to lever (K) with clevis pin, and hook accelerator
return spring (J) to lever and anchor. Insert hand
throttle control wire through hole in lever (K) and install
throttle wire collar (M).

- (d) Place accelerator rod seal (H) with washer at retainer
on toeboard (F) and insert accelerator rod (G) through
seal and washer ; then connect lower end to idler lever (K),
using flat washer and cotter pin.

(¢) Install accelerator pedal pin (E) to attach accelerator
pedal (D) to pedal bracket at floor. Install clevis pin to
connect accelerator rod (G) to pedal. Connect and adjust
accelerator and transmission control linkage (par. 202).

129. Governor
(fig. 125)

a. General. Governor for limiting engine maximum speed con-
sists of two units connected by a vacuum line. A diaphragm unit 1s
incorporated in carburetor assembly and is interconnected with car-
buretor throttle valve shaft. Other unit consists of a centrifugal-type
valve which is part of ignition distributor assembly (P).

b. Operation. Air bleed line (N) is installed between distributor
and carburetor body, and vacuum line (B) connects passages in dia-
phragm unit at carburetor with passages at distributor which lead
to centrifugal valve assembly (Q). During normal low speed opera-
tion, a limited amount of air circulates through air bleed line (N)
to distributor, through passage to valve chamber, through valve orifice,
and returns to carburetor through vacuum line (B), entering car-
buretor throat through passages near carburetor throttle plate (K).
When engine speed has increased to point at which orifice in cen-
trifugal valve is restricted, vacuum in passages (R) through dia-
phragm unit (D) begins to act on diaphragm (G). Movement of
diaphragm begins to close throttle plate (K); hence driver cannot
accelerate engine above speed at which governor mechanism overrules
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GOVERNOR UNIT AT CARBURETOR
RBURETOR THROTTLE PLATE
L—ENGINE ASSEMBLY -

PASSAGE RA PD 149012

Figure 125. Arrangement of governor units and lines.

manual throttle control. Connection between carburetor throttle
valve shaft and diaphragm unit is so designed as to allow dlaphragm
movement to overrule manual control linkage.

c. Adjustment. Valve adjustment at distributor and governor
spring calibration at carburetor are set when these units are assembled.

Caution: These settings must not be changed, as automatic shifting
of transmission will be affected. If the governor action is not cor-
rect, condition should be referred to ordnance maintenance personnel,
or the distributor and/or the carburetor should be replaced.

d. Governor Seals. A seal sleeve and seal wire are installed at each
connection in vacuum line. These seals must not be removed except
when replacing distributor, carburetor, or governor lines.
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(1) Remowval.

(2) Remove three seals (C) and seal wire from governor vac-
uum line connections.

(6) At left rear of engine, remove one cap screw, nut, and
washer which attaches line clip fastener to fastener bracket
at engine manifold stud. At right side of engine, remove
one screw and washer which attaches line clip to engine oil
filter bracket ; then remove clip. '

(¢) Disconnect and remove governor lines from fittings at dis-
tributor and carburetor units. Vacuum line can be sepa-
rated from vent line by removing clip fastener.

(2) Installation.

(a) Install clip fastener, which retains lines to left side of
engine, over lines and line loom., Position governor lines
in place; then slide three seal sleeves on vacuum line only.
Long seal sleeve is used over center connection between
metal and rubber lines.

(b) Position governor lines in place and install line connec-
tions firmly. Wind seal (C) wire one around each vacuum
line fitting. Slide seal sleeve into Place over each fitting
and over one end of each seal wire, Twist both ends of
each seal wire together, then apply lead seal.

(¢) Install clip attaching governor lines to engine oil filter
bracket with 14,-28 x %4 cross-recess screw and washer.

(d) At left side of engine, attach clip fastener on governor
lines to fastener bracket at engine manifold rear stud with
one 1428 x 3/ cap screw, lockwasher, and nut.

130. Power-Take-Off Governor (Mechanovac)
(fig. 126) |

@. General. Power-take-off governor (Mechanovac) is used on gaso-
line tank truck M217 and water tank truck M222 for the purpose of
regulating the engine speed when the accessory drive assembly is in
operation. Governor consists of two units: a speed unit which is
cable driven from the accessory drive assembly and a throttle slave
unit assembly, located between engine intake manifold and the carbu-
retor assembly. Units are connected by a control cable enclosed in a
metal tube. .

b. Operation. When power-take-off accessory drive is in operation,
a flexible drive shaft assembly (L) connecting accessory drive assembly
and the governor speed unit assembly (H), spins two welghts within
the speed unit. As the engine speed increases, centrifugal force of the
spinning weights is transmitted to the governor throttle slave unit
(C) by a spring resisted control cable assembly (G), to open a vacuum
control valve in slave unit. Engine manifold vacuum within slave
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Figure 126. Arrangement of power-take-off governor units and lines.

unit, acting on diaphragm which is connected to the control cable as-
sembly (G), is utilized to control the throttle. The design of the con-
trol valve includes a vacuum safety device, whereby if the diaphragm
becomes inoperative, the mechanical force alone transmitted by the
control cable is sufficient to prevent a runaway engine speed. Ad-
justment and/or replacement of governor units must be performed
only by ordnance maintenance personnel.

c. Seals. Governor units are adjusted and sealed, and seals must be
removed only when necessary to disconnect lines when replacing car-
Luretor or distributor. Governor seal locations are shown in figure
126.

d. Flexible Shaft Assembly Replacement.

(1) Removal.
(2) Remove cap screw and nut attaching flexible shaft assem-
bly rear mounting clip to engine rear support.
(6) Remove cap screw and washer attaching shaft assembly
front mounting clip to brake master cylinder on gasoline
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tank truck M217. On water tank truck M222, remove cap
serew and washer attaching exhaust valve control cable
mounting clip, clip spacer, and flexible shaft clip to brake
master cylinder.

(¢) At each end of flexible shaft assembly, unscrew shaft nut;
then remove shaft assembly.

(2) Installation.

(a) Place one end of flexible shaft assembly into governor
speed unit and opposite end into accessory drive unit.
Tighten shaft nuts.

() Install flexible shaft assembly front mounting clip to brake
master cylinder with one 7620 x % cap sCrew and lock-
washer on gasoline tank truck M217. On water tank truck
M222, install exhaust valve control cable mounting clip,
clip spacer, and flexible shaft assembly mounting clip to
brake master cylinder with one 7% ¢—20 X 1%g cap screw and
lockwasher.

(¢) Install flexible shaft assembly rear mounting clip to en-
gine rear support with one 1428 x 7g cap screw and nut.

131. Fuel Primer Pump

. General. TFuel primer pump, used only on early cargo truck
M135, is installed at instrument panel and connected into fuel line
connecting engine intake manifold and the fuel tank. Primer pump
can be deactivated as instructed in MWO ORD GT49-W2.

b. Removal.

(1) Disconnect inlet and outlet lines from engine primer pump
assembly. Line connections are under instrument panel.

(2) Hold pump plunger stem from turning by using wrench on
flattened portion of stem at knob. Grip knob and turn coun-
terclockwise to remove it from stem.

(3) Loosen hex nut at back side of instrument panel; then, while
holding pump barrel with one hand, remove round nut and

~ nameplate from pump.

(4) Remove pump assembly from under instrument panel.

c. Installation. When installing new or rebuilt primer pump as-
sembly, the knob and round mounting nut must be removed from
pump before pump can be assembled to instrument panel. Refer to
pertinent instructions under b above for removal of knob and nut.

(1) Hold primer pump with threaded end of pump barrel
through hole in instrument panel and place nameplate and
round mounting nut on threads. Tighten round nut.

(2) Connect pump inlet line at fitting on side of primer pump.
Connect outlet line to fitting at end of pump assembly.
Tighten line-to-fitting nuts firmly to prevent leaks.
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(3) Tighten hex nut at back side of instrument panel to lock
pump to instrument panel.

(4) Disconnect primer line at intake manifold and check opera-
tion of primer pump.

132. Fuel Tank and Lines

a. Description. Fuel tank (fig. 127) is supported by brackets bolted
on frame at left side of vehicle, and is held in place by straps which
pass over top and down outer side of tank and are anchored to sup-
ports. Fuel tank is equipped with fillercap and drain plug and is

vented to atmosphere through chassis unit vent system (par. 136).

Fuel gage sending unit (par. 1715) and fuel pump assembly (par.
133) are installed in fuel tank. Fuel lines to supply fuel to carbu-
retor are shown in figure 122.

Figurc 127. Fucl tank installed.

b. Filling Fuel Tank (fig. 128). Fuel tank fillercap assembly in-
corporates a relief valve which opens at pressure of 214 psi. Fillercap
is attached to filler tube by chain to prevent loss of cap. Wire mesh
screen, located at lower end of metal filler tube, prevents large dirt
particles from entering fuel tank.

Warning: When filling fuel tank, be sure pump hose nozzle or
container is clean, and that dispenser contacts filler neck to carry off
static electricity.

(1) Wipe fillercap and surrounding area with clean cloth before
removing fillercap.
(2) Fill fuel tank with fuel having correct octane rating as indi-

cated on vehicle identification plate (figs. 16-22) attached to
instrument panel.

Note. Do not overfil fuel tank. Fuel level should be at least 2
inches below tank filler neck to provide space for expansion.
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 Figure 128. Fuel tank cap, filler tube, and screen.

¢. Draining Fuel Tank. Provide suitable clean containers with total
capacity of approximately 60 gallons. .

(1) Place container under drain opening in bottom of fuel tank
and remove drain plug. Clean plug thoroughly. Discard
gasket. »

(2) After fuel tank is drained, install drain plug with new drain
plug gasket.

Caution: Electric fuel pump in fuel tank operates when-
ever ignition switch is turned on. Do not operate fuel pump
for prolonged periods with fuel tank empty as damage to fuel
pump may result.

d. Fuel Tank Replacement.

(1) Remowval.

(a) Disconnect fuel outlet line at tank.

(6) Disconnect vent line from tank.

(¢) Disconnect two wiring sockets from fuel pump connector,
and one wiring socket from fuel gage sending unit connec-
tor. Bend up wiring clip at fuel gage and disengage wiring
from clip.

(@) Remove nut and washer attaching each fuel tank strap to
fuel tank support. On all vehicles, except truck tractor
M221, 1ift up straps; then remove tank from supports.

(¢) On truck tractor M221, it is necessary to raise and block
left end of frame front cover plate approximately 2 inches
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(2)

to provide fuel tank clearance. Remove four cap screws

and nuts attaching cover plate to plate support at frame

side member. Raise end of cover plate to provide sufficient

height for tank clearance; then block cover plate at frame.
Caution: Do not raise end of cover plate to extent of

damaging trailer air line and fitting which are fastened to

center of cover plate. )

Remove fuel tank from supports.

Installation.

(@) Place fuel tank in position on fuel tank supports.
(6) On truck tractor M221, remove block from between frame

cover plate and frame. Install four 3424 x 11 cap screws
and 3524 nuts attaching frame cover plate to plate sup-
port on frame side member. Install four 3424 x 7% cap
screws and 34-24 nuts attaching top of fender to cover
plate. Tighten all attaching nuts.

| (¢) Connect fuel outlet line to fuel tank.
(@) Connect vent line to fuel tank. ,
(e) Connect two wiring sockets to fuel pump connector and

connect one wiring socket to fuel gage sending unit con-
‘nector. Engage wiring in clip at fuel gage sending unit.

(f) Install 3424 nut and 34-inch lockwasher attaching each

fuel tank strap to tank supports.

~e. Lines, Shutoff Cock, and Connections.

(1)

(2)

Description. Fuel lines, shutoff cock, and connections are
shown in figure 122. Fuel line of special metal having in-
verted flared-type fittings is used for making line connections.
Line is clipped in position to prevent vibration and resultant
chafing. A flexible line assembly is used between carburetor
frame left side member. A fuel shutoff cock
el line to carburetor. Shutoff cock on early
models is located at fuel tank outlet (view B, fig. 129). On
late models, fuel shutoff cock is located in engine compart-
ment, rrgogian 3d: in fuel line fitting at frame left side member
(view C, fig
Replacement.” Use line of same size and material as original
line when making replacement. Install new line in same posi-
tion and install line clips. When replacing elbows, shutoff
cock, and tee connection, coat threads with plastic-type gasket
cement before installation.

1S insta;'lle

f. Fuel Line Shutoff Cock Protector Plate.
(1) Description. An improvised protector plate (view A, fig.

129) can be fabricated to prevent damage and breakage to
fuel shutoff cock on early models (view B, fig. 129). Dam-
age and breakage occurs when operator, in mounting to
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Fuel line shutoff cock locations and improvised protector plate.

Figure 129.
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driver’s seat, steps on shutoff cock. Protector plate is in-
stalled over shutoff cock to flange of fuel pump hanger.

(2) Fabrication. Using approximately 12-gage sheet metal, or
suitable substitute, form plate and drill holes as specified in
view A, figure 129.

(8) Installation. Remove three cap screws and lockwashers
from each side of fuel pump hanger flange. Install protector
plate over shutoff cock to flange of fuel pump. Aline holes,

then install six cap screws and lockwashers. Tighten cap
screws firmly. '

133. Fuel Pump

a. Description. Electric fuel pump is motor driven, centrifugal-
type, mounted inside and at bottom of fuel tank. Pump is inclosed
inside a metal hanger assembly and a metal housing. Housing is
equipped with two screen filters through which fuel must pass before
reaching pump. The combined fuel pump and filter assembly is com-
posed of the fuel pump, pump housing, and pump hanger. Hanger
with pump and housing is attached to fuel tank with 16 cap screws
which hold hanger flange to top of fuel tank. Fuel outlet line con-
nection and electrical connector are located on top of hanger and are
accessible at left rear corner of cab.

b. Cleaning Fuel Pump Filters (fig. 130).

Caution: Before removing fuel pump with pump hanger and
housing to gain access to fuel filters, be sure ignition switch is turned
off. Also disconnect cables from electrical connector at top of tank
and wrap with insulating tape to prevent possibility of electrical
spark igniting fumes in fuel tank.

(1) Disconnect fuel line from fuel outlet fitting.

(2) Remove 16 cap screws and washers attaching fuel pump
hanger to tank.

(3) Lift fuel pump hanger with pump and housing as a unit from
fuel tank.

(4) Remove four screws and lockwashers attaching each filter
frame assembly to the fuel pump housing.

Note. Before removing filters, mark outer side of each filter to
assure original position of filter when installing. .
Remove filter frame, filter, and filter gasket. Discard gasket.

(5) Wash filters in dry-cleaning solvent or volatile mineral
spirits.

(6) Install filter gasket, filter, and filter frame to fuel tank in
sequence stated, with four No. 10-32 x %44 screws and lock-
washers.

(7) Place new gasket at opening in fuel tank, then lower hanger,
housing, and pump assembly into tank. Install sixteen
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v Figure 130. Fuel pump, hanger, and housing removed, é.cvposing fuel filters.

546-24 X 3/ cap screws with 2144-inch copper washers attach-
ing fuel pump hanger flange to tank.
(8) Connect fuel line to fuel tank outlet fitting. Connect. elec-
trical wiring at connectors. _
¢. Testing. Test fuel pump pressure (par. 126d) with pump in-
stalled in tank and with tank at least one-quarter full of fuel. Pres-
sure gage, line, and adapter for connecting gage to fuel outlet fitting
at fuel tank are required to perform test.
(1) With ignition switch turned off, disconnect fuel line from
fuel outlet fitting at tank. Connect pressure gage to fitting.
(2) Turn ignition switch on and observe reading on gage. For
satisfactory operation, pressure should be 215 to 3 pounds.
Note. If fuel pump pressure is low, check condition of batteries
(par. 159) and be sure electrical connections in fuel pump circuit are
clean and tight.
(3) Low pressure may be caused by clogged filters at fuel pump

housing. Refer to b above for instructions for cleaning
filters.
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134. Air Cleaners
(fig. 131)

a. Description. Carburetor air cleaner is oil-bath type. Mount-
ing bracket band (J) is clamped around air cleaner assembly to
bracket on front side of dash panel. Air cleaner outer shell is bolted
to air cleaner manifold (A) which is bolted to dash panel. Air
cleaner oil base (K) is held to bottom of cleaner by four catch springs
(M) on early models only. On late models, a single cable assembly
(L) retains oil base to bottom of cleaner. A flexible hose (G) eon-
nects alr cleaner manifold to carburetor inlet elbow.

b. Servicing. Service carburetor air cleaner as directed below, re-
ferrmg to lubrication chart (par. 69) for intervals and type of
lubricant. S

(1) Disassembly. Remove reservoir oil base (K) by releasing
four catch springs (M) on early models, or by releasing cable
assembly (I.) on late models. Pull cleaner element down-
ward to remove from body of cleaner. :

(2) Cleaning. Pour oil from reservoir base. Clean reservoir
base and element, using dry-cleaning solvent or volatile min-

~ eral spirits to remove all old lubrlcant and dirt. Permit ele-
ment to dry thoroughly. '

» Caution: Do not use compressed air on element.

(3) Assembly. Install element in cleaner body. Fill reservoir
oil base (K) to OIL LEVEL mark; then install reservoir
oil base and fasten in place with four catch springs (M) on
early models, or with cable assembly (L) on late models.

c. Remowal.

(1) Loosen air-cleaner-to-carburetor hose clamp (F) and pull
hose (G) off manifold outlet. Disconnect brake power cylin-
der vent line (B) from elbow on top of air cleaner manifold.

(2) Remove five nuts and lockwashers from manifold-to-dash
panel attaching cap screws (C). Support air cleaner assem-
bly while removing clamp bolt (N); then remove assembly
from engine compartment. Remove gasket from cap screws
at dash panel. Air cleaner mounting band and bracket may
be removed after four cap screws (P) have been removed.

d. Installation.

(1) Install mounting bracket with mounting bracket band (J)
on dash panel with four 34—24 x 34 cap screws (P), ?/8—24
nuts, and 34-inch lockwashers. .

(2) Set air cleaner assembly in place at mounting bracket with
gasket between manifold and dash panel. Install five %4
24 x 115 manifold-to-dash panel cap screws (C), %2+ nuts,
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Figure 131.  Air cleaner wnstalled.
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and % ¢-inch lockwashers which attach manifold to front side
of dash panel.

(3) Install and tighten clamp bolt (N) at mounting bracket
band (J).

(4) Attach inlet hose (G) to manifold outlet and tighten air-
cleaner-to-carburetor hose clamp (F).

(5) Connect brake power cylinder vent line (B) to elbow on top
of air cleaner manifold.

(6) Check oil level in reservoir oil base (K).

135. Manifold Heat Control Adjustment

a. General. Adjustable valve in exhaust manifold is provided to
control temperature at intake manifold center section where incoming
fuel mixture is preheated. There are three positions for heat control
lever (E, fig. 132). Correct setting is important to efficient engine
operation and fuel economy. ~

b. Adjustment. Manifold heat control valve adjustment must be
made manually. Two extreme positions are indicated by arrows on
lever as ON and OFF. Intermediate setting is obtained by locating
lever at detent in casting halfway between extreme positions. Set
screw and locknut in lever hold lever in desired position. Tighten

Figure 132. Manifold heat control.
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setscrew only enough to prevent rattling ; overtightening may distort
valve lever or shaft. Tighten locknut after adjustment is completed.
' Note. 1t is not expected that control valve setting be changed each time con-
ditions vary. Valve should be set for average operating conditions consistent
with air temperature.
(1) Summer operation. At air temperature of 60° F. or above,
adjust valve lever to OFF position.

(2) Winter operation. At air temperature of 30° F. and below,
adjust valve to ON position.

(3) Spring and fall operation. At air temperature of 30° to 60°
F. and also at lower temperatures when in heavy duty opera-
tion (heavy loads, high speeds, and extensive operation in
lower gear range), adjust valve lever to intermediate position.

Note. Intermediate position should be used whenever OFF position
does not furnish sufficient heat or if ON position supplies too much
heat, depending on type of operation or weather conditions.

136. Unit Vent and Breather Lines and Connections

a. Description. All vehicles are equipped with a system of lines
for venting various chassis units to atmosphere. Small lines connected
to individual chassis units lead to larger line which is mounted at
frame right side member. Another large vent line assembly is installed
In engine compartment on cab dash panel, and is connected by flexible
line to large veni line on frame. Vent line of dash panel opens into
separate chassis unit breather (E, fig.“131) located near top front
center of dash panel. Following is a list of units which are connected
to vent system: rear rear axle, forward rear axle, transfer, fuel tank,
transmission, front axle, and brake master cylinder.: In addition to
units mentioned above, engine flywheel housing'and crankcase breather
are connected to vent line on dash panel by flexible line attached to
tee fitting near No. 6 spark plug and nipple on vent line at dash panel.

b. Lines and.Connections. R

(1) Awle vent lines. Hydraulic fluid lines and vent lines are at-
tached to each axle assembly at a junction with threaded open-
ings for attaching lines. Flexible lines supported at axle
upper torque rods are used to connect axle air vent lines to
fitting at frame.

(2) Air power cylinder vent line. Vent line connects exhaust fit-
ting on brake air power cylinder to vent line elbow on top
of engine air-cléfther. manifold.

(8) Fuel tank and transfer vent line. Vent line extends from
top of fuel tank to fitting at frame. From frame fitting, line
crosses transfer support cross member to converge with trans-
fer vent line at tee fitting above right side of transfer. Sin-
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gle line is used between tee fitting and vent line junction at
right side member. ‘

(4) Brake master cylinder vent line. Line from master cylinder
extends forward along frame left side member to point below
front of cab. Flexible line connects master cylinder vent line
to vent line at front of dash panel.

(5) Transmission vent line. Short flexible line connects vent fit- -
ting at right side of transmission with Junction at large line
on frame right side member.

(6) Flywheel housing and crankcase vent. Only opening to at-
mosphere in engine crankcase is through breather pipe which
has common connection with oil filler pipe. For normal op-
eration, crankcase breather (on top of breather pipe) has two
openings. One large opening admits air from engine com-
partment for crankcase ventilation. A second opening in
breather is connected by line extending to tee fitting near No.
6 spark plug. Flexible line between tee fitting and vent line

on dash panel serves to vent flywheel housing and crankcase
breather.

¢. Vent Line and Connection Replacement. Use lines and fittings
of same type and material for replacement. Always install line clips
at points where clips were originally provided. Fittings and connec-

tions having regular pipe threads should be coated with plastic-type
gasket cement when assembling.

d. Servicing Chassis Unit Breather. Chassis unit breather (E, fig.
131) is equipped with removable element which must be cleaned
periodically.

(1) Remove cleaner assembly from vent line. :

(2) Remove element from cleaner and wash all parts thoroughly
in dry-cleaning solvent or volatile mineral spirits to remove
all dirt. ‘ - v

(3) Allow cleaning fluid to drain out of element ; then dip ele-
ment in light engine oil and allow excess oil to drain off.

(4) Assemble cleaner and install on vent line.

Section IX. EXHAUST SYSTEM
137. Description

a. General. This section includes description, removal, and instal-
lation of exhaust system components for all vehicles (fig. 133). How-
ever, removal and installation of parts peculiar to the exhaust heater
system on water tank truck M222 are covered in paragraphs 338
through 349.

b. Exhaust Pipes. A two-piece exhaust pipe connects engine ex-
haust manifold to muffler. Front exhaust pipe is flange mounted to
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I'igure 133. General arrangement of cxlhaust system—typical of all vehicles,
except watcer tank truck M222.
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les,

engine exhaust manifold as shown in figure 134 and secured to rear
exhaust pipe with a connecting clamp and seal. A heat shield (H,
fig. 134) is clamped to front exhaust pipe and braced to a stud mounted
in engine block. Rear exhaust pipe is attached to muffler with a con-
necting clamp and seal (A, fig. 135) and supported on transmission
rear support by a clamp and supporting strap (D and E, fig. 135).
On vehicles equipped with a water tank body {M222), a control valve
is incorporated in the rear exhaust pipes which allows the exhaust to
be diverted to heating chamber in water tank body. For information
on servicing exhaust control valve and other components of the water
tank heating system, refer to paragraphs 347, 348, and 349.

c. Muffler (fig. 1835). The muffler assembly is mounted under ve-
hicle at right side and is secured to frame with muffler supporting
bracket (J, fig. 183) and muffler supporting strap (F, fig. 133). The
mufller supporting strap is also attached to transmission rear support
by muffler supporting brace (K, fig. 133).

d. Tailpipes (fig. 136). The two-section tailpipe is connected to
muffler at lower end with a connecting clamp and seal (view A, fig.
133). The tailpipe assembly extends up the right side of cab struc-
ture on outside. Upper portion of lower tailpipe is protected with
a demountable guard to prevent injury to personnel, and is mounted
to cab structure with U-bolts and clamps (view B, fig. 133). Upper
tailpipe is secured to lower tailpipe with a connecting clamp and seal.
Upper pipe is chained to lower pipe, and can be disconnected and
lowered to obtain lower operable cab height. Late model vehicles
have a guard welded to upper tailpipe, and upper end of pipe is
curved to prevent rain and snow from settling directly into tailpipe,
and to deflect exhaust gases away from cab. Early model straight
upper tailpipes may be reshaped to form a curvature at outlet end of
pipe as outlined in paragraph 140c. '

138. Exhaust Pipes

a. General. The exhaust pipe, connecting exhaust manifold to
muffler, is a two-section unit consisting of a front exhaust pipe and a
rear exhaust pipe connected together with a connecting clamp and
seal. '

b. Front Exhaust Pipe Removal.

Note. The key letters noted in parentheses are in figure 134, except where
otherwise indicated.
(1) Remove three jamnuts (B), cap screw nuts (C), and cap
screws (F) from flange attaching front exhaust pipe (&)
to exhaust manifold (A).

(2) Push flange down on exhaust pipe. Remove flange seal (E)
and gasket (D).
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(3) Remove nut (L) and lockwasher from heat shield brace stud ;
then pull brace (K) off stud. Remove flat washer from stud.
(4) Remove connecting clamp and seal (A, fig. 185) attaching
front exhaust pipe to rear exhaust pipe. Remove front ex-

haust pipe. Remove heat shield and clamp from front ex-
haust pipe.

C—FLANGE CAP SCREW. NUTS
D—FLANGE GASKET ~
 E—FLANGE SEAL

F—FLANGE CAP SCREWS

K—HEAT- SHIELD BRACE
L~BRACE STUD NUT

RAPD 197833

Figure 134. Front exhaust pipe at manifold.
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c. Front Exhaust Pipe Installation.

Note. The key letters noted in parentheses are in figure 134, except where
otherwise indicated.

(1) Position heat shield (H) on front exhaust pipe (G) with
heat shield clamp (J). Install a 34-24 x 114 cap screw in
clamp, and install a 34-24 safety nut on cap screw. Do not
tighten nut at this time. :

(2) Position flange seal (E) and flange gasket (D) on flange of
front exhaust pipe (G). Lift exhaust pipe into position
against exhaust manifold; then connect exhaust pipe flange
to exhaust manifold with three 34-16 x 2 flange cap screws
(F) and flange cap screw nuts (C). Tighten nuts evenly.
Install and tighten 34-16 jamnuts (B).

(3) Position a 34-inch flat washer on heat shield brace stud.
Position heat shield brace (K) on stud ; then install a 34-inch
lockwasher and %424 brace stud nut (L). Tighten heat
shield clamp screw nut. :

(4) Attach front exhaust pipe to rear exhaust pipe with connect-
ing clamp and seal (A, fig. 135). Tighten clamp bolt nut
sufficiently to prevent leakage.

d. Rear Exhaust Pipe Removal.
Note. Following procedures apply to all vehicles, except water tank truck
M222.

(1) Remove rear exhaust pipe clamp cap screw nut, cap screw,
and washer attaching exhaust pipe supporting clamp (D,
fig. 135) to supporting strap at transmission rear support.

(2) Remove connecting clamps and seals (A, fig. 185) securing
rear exhaust pipe to front exhaust pipe and to muffler. Re-

move rear exhaust pipe. Remove supporting clamp from
rear exhaust pipe.

e. Rear Exhaust Pipe Installation.

Note. Following procedures apply to all vehicles, except water tank truck
M222. The key letters noted in parentheses are in figure 135, except where other-
wise indicated.

(1) Position connecting clamps and seals (A) and exhaust pipe
supporting clamp (D) on rear exhaust pipe (C).
 (2) Position rear exhaust pipe (C) to muffler (G) and front
exhaust pipe (B) and attach with connecting clamps and
seals (A). Tighten clamp bolt nuts sufficiently to prevent
leakage.
(3) Aline bolt holes of rear exhaust pipe supporting clamp (D)
with hole in exhaust pipe supporting strap (E). As shown
in view D, figure 133, place a 1345-inch plain washer and
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Figure 135. Exhaust pipe and muffler installed.

spacer on a 3324 x 154 cap screw; then install cap screw
through supporting strap and clamp. Install 3524 safety
nut and tighten nut to 20 to 27 pound-feet torque.

139. Muffler

Note. The key letters noted in parentheses are in figure 135, except where
otherwise indicated.

a. Removal.
(1) Loosen cap screw nut on rear exhaust pipe supporting clamp

(D).

(2) Remove connecting clamps and seals (A) attaching rear
exhaust pipe (C) and lower tailpipe (J) to muffler. Pull
pipes clear of muffler.

(3) Remove two nuts and cap screws from mufller supporting
brace (H), and remove brace.

(4) Remove two upper and lower nuts and cap screws attaching
muffler supporting strap (F) to muffler supportlng bracket.
Remove muffler assembly.

(5) Muffler supporting bracket (J, fig. 133) may be removed by
removing four nuts and cap screws attaching bracket to
frame.
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| b. Installation.

' (1) If mufller supporting bracket has been removed, install in
sequence shown in view C, figure 183. On each of four
%624 x 193 bracket-to-frame cap screws (X, fig. 133), place
one plain washer (Y, fig. 133), bracket cap screw spacer
(Z, fig. 133), and one rubber insulator (W, fig. 133) over
spacer with smaller outside diameter of insulator facing
threaded end of screw. Insert cap screw with washer, spacer,

: and insulator through muffler support bracket. Install

another rubber insulator (W, fig. 133) over spacer on cap
screw with smaller outside diameter of insulator facing
bracket. Position bracket, with cap screws installed, on
frame side member. Install four %24 bracket-to-frame
cap screw nuts (V, fig. 133) and tighten to 914 to 13 pound-
feet torque.

. (2) Position muffler into place in supporting bracket. Install

| mufler supporting strap (F) around muffler and attach
strap to supporting bracket with four 34-24 x 114 cap screws
and 3524 safety nuts. Tighten nuts just enough to support
muffler until after exhaust pipe and tailpipe are connected.

(3) Attach muffler supporting brace (H) to muffler with a
%624 X 54 cap screw and %16-24 safety nut, and attach sup-
porting brace to transmission rear support with a 5,524 x 3/
cap screw and %624 safety nut. Tighten each nut to 914
to 13 pound-feet torque.

vhere (4) Attach rear exhaust pipe (C) and lower tailpipe (J) to

muffler with seals and connecting clamps (A). Tighten

clamp bolt nuts sufficiently to prevent leakage.

crew
vfety

o~

lamp (5) Tighten rear exhaust pipe supporting clamp cap screw 1'1ut
V to 20 to 27 pound-feet torque. Tighten muffler supporting
rear strap cap screw nuts to 20 to 27 pound-feet torque.
Pull 140. Tailpipes
. 2 a. Removal.
rting

' (1) The upper and lower tailpipes (fig. 136), together with the
: heat deflector and shield, can be removed from cab and muf-

:hf{ng fler as an assembly. The assembly can then be disassembled
ciet. into component parts.

db (2) Remove connecting clamp and seal attaching lower tailpipe
)t ty to muffler.

2t to

(3) Remove four nuts and cap screws attaching two heat deflector

brackets to cab structure. Tailpipe assembly can then be
removed.
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Figure 136. Tuailpipe installed.

(4) Spread chain retainer ring and disconnect holding chain from
upper tailpipe.

(5) Remove connecting clamp and seal connecting upper tailpipe
to lower tailpipe. Remove upper tailpipe.

(6) Remove six cap screws and lockwashers attaching lower tail-
pipe shield to heat deflector. Remove shield.

(7) Remove four nuts from two U-bolts attaching lower tailpipe
(fig. 136) to heat deflector. Remove heat deflector.

.
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b. Installation.

(1) Position two heat deflector bracket clamps on lower tailpipe
(fig. 136) ; then install two U-bolts connecting tailpipe to heat
deflector (B, fig. 133). Install four 5;4-24 safety nuts on
U-bolts and tighten to 914 to 13 pound-feet torque.

(2) Position lower tailpipe shield on heat deflector; then install
SIX % 6—18 x 34 cap screws with % ¢-inch lockwashers. Tighten
cap screws.

(3) Position upper tailpipe on lower tailpipe; then install seal
and connecting clamp. Tighten clamp bolt nut sufficiently to
prevent leakage.

(4) Connect holding chain to upper tailpipe retainer ring.

(5) Connect flexible end of lower tailpipe to muffler with seal and
connecting clamp. Tighten clamp bolt nut sufficiently to pre-
vent leakage.

(6) Position tailpipe assembly on cab structure; then install four
%624 X 3 cap screws and %24 safety nuts. Tighten nuts.
Make sure that upper tailpipe is positioned on lower tailpipe
(fig. 136) so that outlet is away from cab structure.

c. Reshaping Upper T'ailpipe Outlet. The straight outlet on early
model upper tailpipes require reshaping to prevent excessive moisture
from entering pipe and settling in crimped section of lower tailpipe,
causing excessive rusting and deterioration.

(1) Upper tailpipe removal. Disconnect chain from upper tail-
pipe; then remove connecting clamp and seal securing upper
tailpipe to lower tailpipe (fig. 136). Remove upper tailpipe.

(2) Reshaping outlet. _

(a) Measure 31 inches from top of upper tailpipe and mark
this point; measure down from this point an additional
134 inches and also mark this point. On diametrically op-
posite side of the pipe, measure 414 inches from the top and
mark this point. Using a hacksaw, cut out section from
front markings to diametrically opposite marking as
shown in A, figure 187. Discard cut out section. File off
resulting rough edges.

() Place cut edge of short section against tailpipe and weld
as butt joint (B, fig. 137).

(¢) Measure 114 inches down on center line of short side of
short welded section of pipe and mark. Cut off and dis-
card section as shown in B, figure 137.

(€) Again measure 115 inches down on center line of short
length of short section of pipe and mark this point. Cut
off section (C, fig. 137) and retain this section. File off
resulting rough edges.
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l—2-1/2 DIAM CUT OFF THIS

SECTION AND
DISCARD

3-1/4

4-1/8

CUT OUT THIS

SECTION AND WELD ALL AROUND PIPE
DISCARD B—SECOND CUT AND FIRST WELD

A—FIRST CUTS

WELD ALL AROUND

CUT OFF THIS
SECTION AND
RETAIN

SECTION CUT OFF IN
VIEW C, REVERSED
AND WELDED

C~—THIRD CUT D—SECOND WELD

NOTES: 1—ALL DIMENSIONS SHOWN ARE IN INCHES

2—ALL WELDS SINGLE V BUTT JOINTS, USE BACK-
STEP METHOD TO PREVENT BUCKLING
RA PD 197760

Figure 1387. Reshaping upper tailpipe outlet.

(e) Reverse the cut off section as shown in D, figure 137; then
weld to top of upper tailpipe opening. This reversed sec-
tion will provide a hood deflector against rain and snow.

(8) Upper tailpipe installation. To install upper tailpipe, posi-
tion upper tailpipe on lower tailpipe with hooded end of
upper tailpipe away from cab structure. Replace seal and
connecting clamp and connect chain to upper tailpipe (fig.
136).
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Section X. COOLING SYSTEM
141. Description and Data |

a. Description. The cooling system is of the sealed pressure-type
comprised of water pump, fan, drive belt, radiator, thermostat, pres-
sure valve, and water hose, lines, and fittings connecting radiator, and
water pump. These units, when properly maintained, automatically
control temperature of cooling liquid. Water pump draws liquid
from the bottom of the radiator by action of the water pump impeller
and forces it upward through the engine water Jackets and passages
and through the upper connection to the radiator. Liquid is cooled
as it passes downward through tubes of radiator core by action of fan
drawing air through radiator. A pressure valve in radiator top tank
maintains a pressure of approximately 614 pounds in the cooling sys-
tem when the engine is at operating temperature.

b. Data.
Cooling system capacity____. 22 qt
Radiator:
Type . _.__ fin and tube
Thickness_____________. 2% in
Frontal area___________ 526 sq-in
Pressure valve:
Opening range_________ 614 to 7% 1b
Thermostat :
' Starts to open_________. 160° F.
Fullyopen_____________ 175° F.
Fan blades:
Diameter______________ 18% in
Number of blades______ 5
Drive_______________.__. Belt in conjunction with water pump and generator
Drive belt:
Quantity______________. 1
Type - ____ “v”

142. Filling and Draining System

a. Filling System. Be sure that drain plug marked WATER on
pan at bottom of transmission is installed, and that drain cock at the
left rear of cylinder block and at bottom of radiator are closed (fig.
140). Open level cock (fig. 138) at top front of radiator. Remove
threaded fillercap from filler neck ; then fill system until water is visi-
ble in filler neck. Close level cock and continue to add water until no
more air bubbles can be seen. Run engine a few minutes to further
expel air; then add more water to bring level up to level cock.

Caution: Do not pour water into cooling system when engine is
above 200° F. Also, cold water poured into the cooling system, re-
gardless of engine temperature, will close the thermostat and will not
allow the engine water passages to completely fill. Whenever filling
system with cold water, always run engine until normal operating
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Figure 138. Radiator fillercap and level cock.

temperature is reached (thermostat opens), then add water until level
with level cock.

b. Draining System. Refer to cooling system draining instruction
plate (fig. 189) mounted on instrument board (fig. 29). Run engine
at fast idle until normal engine operating temperature is reached
(thermostat opens) to stir up any loose rust, scale, etc. Open water
level cock (fig. 138) to relieve system pressure. Remove plug at bot-
tom of transmission, marked WATER, also open drain cock at left
side of cylinder block and at bottom front of radiator core (fig. 140).

Caution: When draining system, mspect drains to be sure none are
obstructed. If drain hole is obstructed by foreign matter, clear hole
of obstruction, using a soft wire.

143. System Tests

a. ‘General. Air circulating through the cooling system, as well as
exhaust gas leakage into the system, causes rapid corrosion and rust
formation which will eventually clog the system and cause overheat-

—
[ _To DRAIN COOLING SYSTEM |
REMOVEf RADIATOR CAP-OPEN PET COCK AT
O BOTTOM OF RADIATOR CORE & AT REAR fe)
> LEFT SIDE OF ENGINE '
REMOVE PLUG MARKED “WATER” -
AT BOTTOM OF TRANSMISSION COOLER J

RA PD 148764

Figure 139. Draining instruction plate,
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ing and loss of cooling liquid. The air may be drawn into the system
due to low liquid level in the radiator, leaky water pump, or loose
fittings and hose connections. Exhaust gas may be forced into the
cooling system past the cylinder head gasket or through cracks in
the cylinder head or block,

b. Air Suction Test. Adjust level of cooling liquid in radiator,
allowing room for expansion so as to avold any overflow loss during
test. Remove pressure valve assembly (par. 1464) and temporarily
install valve in reverse position. Attach a length of rubber hose to
lower end of overflow tube. Thig connection must be airtight. Run
engine, with transmission in neutral, until water temperature gage
stops rising and remains stationary. At a steady engine speed, place
end of rubber hose in a bottle of water, avoiding kinks and sharp
bends that might restrict flow of air. Watch for bubbles in bottle of
water. The continuous appearance of bubbles indicates that air is
being sucked into the cooling system. Correct condition by tightening
cylinder-head bolts (par. 110¢c), water pump mounting cap screws
and bolt (par. 1484), hose clamps, and fitting connections. Also
examine all hose carefully and if cracked, swollen, or deteriorated in
any way, replace with a new part.

¢. Exvhaust Gas Leakage Test. Start test with engine cold. Re-
move drive belt (par. 145¢) to brevent operation of water pump.
- Remove thermostat, ( par.1476). Make sure thermostat lower housing
1s full of liquid. Refill if necessary. Start engine and accelerate and
decelerate it several times. Watch for bubbles in thermostat housing
while accelerating engine; also when engine speed drops back to idle.
The appearance of bubbles or a sudden rise of cooling liquid indicates
exhaust gas leakage into cooling system. Make test quickly before
boiling starts as steam bubbles will give misleading results. If ex-
haust gas leakage is indicated by this test, replace cylinder head
gasket (par. 118) and test again. - If leaks are still evident, it indi-
cates that cylinder head or block is cracked. Report to ordnance
maintenance personnel. Install thermostat (par. 147d). Install and
* adjust drive bel (par. 145¢)." Fill radiator with cooling liquid (par.
142q).

144. Cleaning and Flushing System

a. General. Water within radiator, cylinder block, cylinder head,
and hose must flow freely without restrictions due to rust, scale, etc.
Radiator must be cleaned externally to permit unrestricted airflow.

Note. A substance which forms on top of coolant at radiator filler neck, hav-
ing the appearance of engine or transmission oil, is in .most instances rust-
preventive oil. Rust-preventive oil is not soluble in coolant ’éplution of water and
ethylene glycol. Therefore, when vehicle is stationary for a period of time, the
rust-preventive oil will accumulate on top of coolant in radiator which is a nor-
mal condition.
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b. Cleaning and Ilushing System.

(1) Drain system (par. 1425). Install water drain plug at bot-
tom of transmission (fig. 140). Also close drain cock at left
rear side of cylinder block and at bottom front of radiator
(fig. 140).

Caution: Be sure temperature of engine is below 200° F.
Following directions on container, pour cleaning compound
into radiator, then fill system with water. Install radiator
fillercap. Start engine and run at a fast idle to heat solu-
tion to at least 180° F. Cover radiator if necessary, but do
not allow to boil. Continue to run engine for at least 80
minutes. Stop engine and drain system (par. 1425).

(2) Install drain plug at bottom of transmission ; also close drain
cocks at left rear side of cylinder block and at bottom front
of radiator (fig. 140). Pour the neutralizer (if furnished)
into radiator; then fill system with water and install radiator
fillercap. Start engine and run it at a fast idle to heat
solution to at least 180° F. Continue to run engine for at
least 10 minutes. Stop engine and drain system (par. 1420).

(3) Fill cooling system (par. 142a) with clean water; then install
radiator fillercap. Start engine and run at a fast idle to
bring water temperature up to at least 180° F. Continue to
run engine for at least 5 minutes. Stop engine and drain
system (par. 1420). If water is discolored to any extent,
repeat the flushing operation. ' ’

Caution: Do not flush system by inserting a hose in the
radiator with the engine running and drain cocks open. This
procedure will close the thermostat and stop circulation of
the water through the engine. -

¢. Rust-Preventives. Inhibitors or rust-preventives must be used
to retard corrosion of metals and prevent formation of scale. In-
hibitors are not cleaners and do not remove rust or scale already
formed. Treat the cooling system with corrosion inhibitor compound
as directed on container, after cleaning, neutralizing, and flushing
system.

d. COleaning of Radiator. Clean out dirt, insects, or other accumu-
lated material imbedded in the air passages of the radiator core, using
compressed air or a stream of water, but do not use steam.

Caution: Do not hold air or water hose too close to the radiator or
use excessive pressure, as damage to the radiator may result.

Clean any obstructions from overflow hose with a soft wire.
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145. Fan and Drive Belt

a. General. A five-bladed fan, mounted on water pump drive pulley
hub, is driven by a V-belt from the crankshaft pulley in connection
with water pump and generator.

b. Fan Belt Adjustment (fig. 152).

(1) Loosen adjusting-arm-to-generator cap screw. Loosen nuts
on two generator mounting bolts. '

(2) Move generator toward or away from engine as necessary
to obtain correct belt tension. The correct tension is when a
light pressure on belt midway between generator and water
pump pulleys causes 14- to 34-inch deflection.

(3) When proper belt tension is obtained, tighten adjusting-arm-
to-generator cap screw ; tighten two generator mounting bolt
nuts.

¢. Fan Belt Replacement.

(1) Remowal.

(a) Remove air compressor drive belt (par.2470).
(6) Loosen adjusting-arm-to-generator cap screw. Loosen
nuts on two generator mounting bolts (fig. 152).
~ (¢) Push generator toward engine until belt can be removed
from generator, water pump, and crankshaft pulleys; then
work belt over fan blades to complete removal.

(2) Installation. '

(@) Position belt over blades of fan and onto crankshaft inner
pulley. Locate belt on water pump and generator pulleys.

() Adjust belt tension as described in  above.

(c) Install and adjust air compressor drive belt (par. 247).

d. Fan Blade Assembly Replacement.

(1) Removal. Remove six cap screws (G, fig. 141) holding fan
shroud to radiator. Loosen, but do not remove, four lifting
bracket cap screws (J, fig. 141) ; then move top of shroud
away from radiator. Remove four cap screws and lockwash-
ers attaching fan blade assembly to hub; then lift fan blade
assembly up between shroud and radiator.

(2) Installation. Position fan blade assembly to fan hub and in-
stall four 9,6-18 x 1 cap screws with external-teeth lockwash-
ers. Tighten cap screws evenly. Locate fan shroud with
seal against radiator. Install six %6-18 x 73 core and shroud
attaching cap screws (@G, fig. 141). Tighten all cap screws
including four lifting bracket cap screws (J, fig. 141).

146. Radiator Assembly

Note. The key letters noted in parentheses are in figure 141, except where
otherwise indicated.

a. General. The radiator assembly is fin- and tube-type with upper
and lower tanks. Radiator upper tank incorporates built-in expan-
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Figure 141. Radiator, support, and fan shroud.

sion tank and replaceable pressure valve. Water level test cock is
installed in top tank at front, while filler neck and cap, and inlet con-
nection are at rear of top tank, underneath hood. Radiator core is
protected at front side by a brush guard. Fins of radiator core should
be cleaned daily with compressed air, if available, after operating on
dusty terrain. '
b. Remowal.
(1) Open drain cock (fig. 140) at bottom of radiator core to drain
system.
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(2) Loosen hose clamps; then remove inlet and outlet hose from
upper and lower tanks.

(3) Remove three cap screws and lockwashers at each side at-
taching upper radiator support crossbar (E) to radiator sup-
port (K) ; then lift off crossbar.

(4) Remove 10 cap screws (G and J ) and lockwashers attaching
fan shroud (F), lifting brackets (H), and radiator core (M)
to each side of radiator support (K).

(5) Move shroud toward engine until clear of outlet at lower
radiator tank.

(6) Remove cap screw and lockwasher attaching radiator upper
bafile to each radiator side baffle. Remove upper baffle.

(7) Lift radiator core straight up and out of radiator support
(K), using care to guide lower tank outlet fitting past fan
blades without damage.

c. Installation.

(1) Lower radiator core into radiator support, using care to guide
lower radiator tank outlet fitting past fan blades without
damaging radiator core,

(2) Install upper radiator support crossbar (E) to radiator sup-
port (K) at each side with three %618 X 3/ cap screws with

~ %-inch lockwashers. Tighten cap screws.

(3) Move shroud with shroud seal into place against radiator sup-
port. Install ten %¢-18 x 7% cap screws and 5 ¢-inch internal-
external-teeth lockwashers attaching fan shroud (F) and lift-
ing brackets (H) to radiator support (K).

(4) Install inlet and outlet hose at radiator upper and lower tank ;
then secure hoses with hose clamps.

(5) Tnstall radiator upper baffle to radiator side baffles with two
Y1624 X %% cap screws and 5,24 nuts. Tighten nuts.

(6) Fill cooling system (par. 142a).

d. Pressure Valve Replacement.

(1) Remowal. Open water level test cock (fig. 138) to drain sys-
tem below pressure valve. Pry out valve retaining ring; then
remove pressure valve assembly (D) from radiator upper
tank. Remove and discard valve gasket.

(2) Installation. Place new gasket on pressure valve seat. Lo-
cate pressure valve assembly in place; then install retaining
ring. Besure retaining ring enters groove all the way around.
Fill cooling system (par. 142a) and close water level test cock
(fig. 138).

147. Thermostat
(fig. 142)

a. Description. The thermostat is positive-acting-type, mounted
between the thermostat upper and lower housings (D and I£). Ther-
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Figure 142. Water pump, thermostai housing, and water bypass fittings.

mostat is a heat-operated restriction valve, and is calibrated to open
gradually as engine temperature increases. The valve in the thermo-
stat starts to open at approximately 160° F., and is fully opened at
175° F. When temperature of cooling liquid in the engine is below
the calibration of thermostat, the valve in thermostat remains closed,
restricting the flow of cooling liquid through radiator. However, a
bypass around thermostat permits circulation of liquid through engine
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water passages only until normal operating temperature is reached.
* The thermostat will then open and permit full circulation of cooling
liquid through system.

b. Removal. Drain cooling system (par. 142b). Loosen two hose
clamps and remove radiator inlet hose. Remove two cap screws (C)
and lockwashers attaching thermostat upper housing (D) to thermo-
stat lower housing (E) ; then lift upper housing off lower housing and
remove gasket (B). Remove thermostat from thermostat lower hous-
ing. Discard gasket.

¢. Test. Remove all accumulated rust, scale, or other foreign ma-
terial from thermostat assembly. Make visual inspection of valve to
be sure bleedhole is open, that valve flange is fully seated, and that
the assembly is not bent. Test in the manner described in (1), (2),
and (3) below.

(1) Check full open temperature. Heat a pan of water to 175°
F., checking water temperature with an accurate thermom-
eter. Submerge thermostat in water. Valve should travel
approximately one-fourth inch to the fully open position.

(2) Check closing temperature. Submerge thermostat in water
of 150° F. Under this condition, valve should be in fully
closed position.

(3) Check start-to-open temperature. Submerge thermostat in

~apan of water and heat to 10° F. above the rated temperature
which is marked on thermostat valve. Valve should be ap-
proximately half-open. -

Note. Do not attempt to repair thermostat. Units which fail to
function properly as indicated by the above tests must be discarded
and replaced with new units.

d. Installation. Clean thermostat seat in housing; then position
thermostat in lower housing (E) with arrow pointing upward. In-
stall thermostat upper housing (D) to lower housing (E), using new
gasket (B), and two 34-16 x 1 cap screws (C) and 34-inch lock-
washers. Install radiator inlet hose and two hose clamps. Tighten
clamp screws. Fill cooling system (par. 142q).

148. Water Pump

Note. The key letters noted in parentheses are in figure 142, except where
otherwise indicated.

a. Description. A centrifugal-type water pump is mounted on cyl-
mder block at front end of engine. The water pump is packless-type
and leakage around shaft is controlled by a carbon washer and seal
assembly. The impeller action of the water pump forces the cooling
liquid to circulate through engine water passages, air compressor,
transmission cooler, radiator, and connections.
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b. Water Pump Pulley Replacement.

(1) Removal. Remove fan blades (par. 145¢). Loosen fan belt
(par. 1450 (1)) until belt can be lifted from pulley. Remove
six cap screws and lockwashers attaching pulley (fig. 143)
to hub; then remove water pump pulley.

(2) Installation. Position water pump pulley (fig. 143) to fan
hub; then install six 3{¢-18 x % cap screws and %4 6-Inch
lockwashers. Tighten cap screws to 12 to 18 pound-feet

_torque. Locate fan belt in pulley sheave and adjust belt
tension (par. 1450). Install fan blades (par. 145d).

Figure 143. Water pump pulley installed.

c. Water Pump Removal.

(1) Drain cooling system (par. 1425). Remove pulley (&(1)
above).

(2) Loosen hose clamp attaching radiator outlet hose at water
pump ; then remove hose from pump inlet (J). Loosen hose
clamps (M) connecting water bypass inlet elbow (L) to
thermostat housing water bypass tee (A).

(3) Remove three cap screws (G and H) and one special slotted-
head bolt (K) attaching water pump assembly (F) to cylin-
der block; then remove pump assembly. Remove and dis-
card pump to cylinder block gasket. If pump is to be re-
placed, remove water bypass inlet elbow (L) from pump.
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d. Water Pump Installation.

(1) Coat water bypass inlet elbow (L) threads with joint and
thread compound ; then install elbow tightly into water pump.
Install water bypass hose (N) to inlet elbow (L), but do
not tighten hose clamps (M) until pump is installed.

(2) Using a new water pump to cylinder block gasket, locate
pump assembly in position on engine, directing water bypass
hose (N) into thermostat housing water bypass tee (A).
Place 4 34-inch lockwasher on 34-16 x 17 slotted-head bolt
(K), and install bolt at right side of water pump. Install
one 34-16 x 134 cap screw (G) with 34-inch lockwasher at
upper left side of water pump. Install two 34-16 x 11/ cap
screws (H) with 34-inch lockwashers into lower holes of
water pump. Tighten the four cap screws and bolt to 20 to
30 pound-feet torque. Mount pulley on flange at rear of
pump hub, using six 3{¢-inch lockwashers and %¢-18 x 5%
cap screws (fig. 143). Tighten cap screws to 12 to 18 pound-
feet torque.

(3) Attach radiator outlet hose to water pump inlet (J); then
tighten hose clamps. Tighten water bypass hose clamps
(M).

(4) Install fan belt (par. 145¢(2)) and adjust (par. 1455). In-
stall fan blades (par. 145d). Fill cooling system (par.
142a) ; then start and warm up engine. Inspect hose and
water-pump-to-cylinder block gasket for leaks.

149. Water Hose, Lines, and Fittings

a. Description. Flexible hose, held in place by clamps, are pro-
vided at radiator inlet and outlet, water pump inlet, and cylinder
head water outlet. Flexible line with fittings is used between cylin-
der block and air compressor. Transmission cooler water inlet line
assembly extends from air compressor to left side of transmission.
Transmission water outlet line assembly extends from right side of
transmission to engine water pump bypass fitting elbow. Engine
cylinder head water bypass line assembly extends from rear of cylin-
der head to thermostat housing bypass fitting tee.

b. Maintenance. Whenever hoses are removed, they must be care-
fully inspected for evidence of cracks, cuts, or deterioration and re-
placed with new parts whenever necessary. Always be sure hose
clamps are properly located and tightened sufficiently to prevent leaks.
Whenever cooling system fittings having pipe threads are being in-
stalled, a small quantity of joint and thread compound must be used
at threads to prevent leakage, and fittings must be tightened.
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Section XI. STARTING SYSTEM

150. Description and Data

a. General. Starting system consists of batteries, starter, starter
switch, control linkage, and interconnecting cables. The slave battery
receptacle and cables, used on early M135 trucks, are a part of the
starting system when slave battery is being used to assist in starting
engine. Starting system circuit diagrams are shown in figure 144.
Starter drive pinion is shifted into mesh with flywheel ring gear teeth

- and starter switch contacts are closed manually through operation of

starter hand control lever and interconnecting linkage. Dash-to-
engine ground cable is connected to stud in starter drive end housing.

b. Starter. Starter is a four-pole, four-brush unit with three field
coils connected in series and one in shunt. The series field windings
and insulated brushes are grounded to commutator end head through
a capacitor (condenser). Starter isequipped with overrunning clutch-
type drive, and is mounted on right side of engine flywheel housing as

shown in figure 145. Starter switch is mounted on top of starter field

frame; starter switch terminal is connected to field terminal by a
strap-type connector. Terminals and connector are coated with water-
proofing material after assembly. Commutator end of starter is com-
pletely inclosed by a cover installed over end of field frame and held in
place by two retaining clips. An O-ring gasket installed between
cover and field frame seals out moisture. Sealing of shift lever open-
ing in drive end housing is accomplished by an O-ring packing gasket,
shift lever bearing nut, and gasket.

c. Starter Control Linkage (fig. 147). Starter hand control lever
and shaft is mounted on right side of transmission control tower.
Starter control operating lever is attached to end of hand control lever
shaft. Operating-lever-to-pickup-lever rod, attached to operating
lever, extends down to cross-shaft pickup lever. Cross-shaft, extend-
ing across to right side of transmission, has a cross-shaft lever attached
to right end. A rod with adjustable yoke connects cross-shaft lever
to starter shift lever. Starter linkage can be operated only when
transmission control lever is in N (neutral) position. With transmis-
sion control lever in any of the driving positions, a cam on selector
lever fulcrum acts as a stop for starter control operating lever. This
prevents starting engine with transmission control lever in operating
position. Arrow on starter hand control level indicates direction
(rearward) in which lever must be moved to operate starter. Initial
movement of linkage shifts starter pinion into engagement with fly-
wheel ring gear teeth. Additional movement of linkage causes starter
shift lever to contact starter switch plunger and close the switch con-
tacts, completing electrical circuit to starter.
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igure 144. Starting system circuit diagrams.
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d. Data.

Make_______ e - -—~- Delco-Remy
Model 1108581
Ordnance number—____________________ 7410752
Voltage . 24
Rotation (viewing driveend)________________________ clockwise
Brush spring tension________________________ 24 to 28 oz
Starter switch modelnumber______________________ 1996466
Starter switch ordnance number____________________ 6200102

151. Starter
a. Removal.

(1) Remove right front fender (par. 3045). Disconnect starter
cable (No. 82) from positive (+) post of right battery (fig.
144) to prevent accidental short when cable is disconnected
from starter switch.

(2) Disconnect starter cable No. 82 (fig. 145) from starter switch
upper terminal. :

(3) Disconnect ground cable No. 7 from stud on starter drive end
housing.

Figure 145. Starter installed on engine.
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(4) Disconnect starter rod yoke from starter shift Jever by remov-
Ing cotter pin, clevis pin, and two plain washers.

(5) Remove nuts from two studs attaching starter to flywheel
housing. Move starter forward to remove from flywheel
housing. Remove and discard gasket.

b. Cleaning and Inspection.

(1) Wipe all dirt and grease from exterior of starter.

(2) Disengage two cover retaining clips from pins in starter field
frame. Pull cover off end of starter (fig. 146) ; then remove
O-ring gasket from groove in field frame. .

Figure 146. Starter with end -cover removed.

|
(3) Inspect commutator for dirty condition, roughness,. ’jiigh
spots, or high mica. If commutator is dirty, clean with'grade
2/0 flint paper. Do not use emery cloth for cleaning; com-
mutator. Blow out dust with compressed air after cleaning.
If commutator is rough, out-of-round, or has high mica;
starter must be replaced.
(4) Examine brushes for wear. If brushes are worn to length of
five-sixteenths of an inch, measured on stamped side, starter
7+ must be replaced. - (
(5) Coat O-ring gasket with high temperature ball bearing grease
~and place in groove in field frame. Install end cover, making
sure retaining clips engage pins in field frame.
¢c. Installation.
(1) Place new gasket over starter mounting studs (fig. 145).
Position starter on flywheel housing with holes in drive end
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housing over starter mounting studs. Install a ¥5-20 safety
nut on each stud and tighten to 48 to 64 pound-feet torque.

(2) Connect ground cable No. 7 to stud on starter drive and hous-

(3)

~

ing. Connect starter cable No. 82 (fig. 145) to starter switch
terminal. Tighten terminal nuts; then coat both cable ends
and terminals with waterproofing material.

Connect starter cable No. 82 to positive (+) post of right
battery (fig. 144).

(4) Connect starter rod adjustable yoke to starter shift lever; use

(5)

a plain washer on each side of shift lever and secure with
clevis pin and cotter pin.

Check starter linkage adjustment and correct if necessary
(par. 152a). Install right front fender (par. 304c).

d. Starter Switch Replacement.

(1)

(2)

Removal. Remove right front fender (par. 3045). Discon-
nect starter cable No. 82 from positive (+) post of right bat-
tery (fig. 144) to prevent accidental short when cable is dis-
connected from starter switch. Disconnect starter cable No.
82 from starter upper terminal. Remove nuts securing con-
nector to switch lower terminal and starter field terminal.
Remove connector. Remove nuts and lockwashers from two
cap screws attaching switch to bracket, remove cap screws,
then remove switch (fig. 146) from bracket.

Installation. Position switch (fig. 146) in bracket and se-
cure with two 14-20 x 5% cap screws, 14,-20 nuts, and 14-inch
lockwashers. Scrape old waterproofing material off ends of
connector. Install connector on switch and fields terminals
and secure with lockwashers and nuts. Connect starter cable
No. 82 to switch upper terminal. Coat all terminals, nuts,
and connector with waterproofing material. Connect starter
cable No. 82 to positive (+) post of right battery (fig. 144).
Install right front fender (par. 304¢).

152. Starter Control Linkage

Note. The key letters noted in parentheses are in figure 147, except where
otherwise indicated. ’

a. Starter Linkage Adjustment.

" (1)

Starter linkage must be adjusted so that starter shift lever
(M) will cause contacts in starter switch (N) to close with-
out bending switch bracket ferward when hand control lever
(A) is pulled rearward to the limit of its travel. Adjustment
i1s made by lengthening or shortening cross-shaft lever-to-
starter-shift-lever rod (J) at the adjustable yoke (L). If
rod 1s too short, full switch contact will not be obtained; if
too long, switch bracket will be bent forward.
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(2) Remove floor board center section. With rod disconnected
from starter shift lever (M) adjust rod length to provide a
slight clearance between bottom of operating lever-to-pickup-
lever rod (E) and cut in pickup lever (G) when holes in
yoke and shift lever are alined. Clearance cannot be seen,
but must be determined by feel.

(3) Connect rod adjustable yoke (L)) to starter shift lever (M).
While observing action of shift lever, have an assistant pull
hand control lever (A) rearward as far as possible. If starter
operates and switch bracket is not forced forward, adjust-
ment is satisfactory. If starter does not operate, or if switch
bracket is forced forward, lengthen or shorten rod as neces-
sary to obtain condition described in (1) above. Install
floor board center section.

(4) With linkage adjusted, make sure starter hand control lever
(A) returns to released ( forward) position without binding.
If binding is evident, it is caused by the starter control oper-
ating lever (C) binding on the selector lever fulcrum (D).
Remove shift control tower cover plate. With transmission
control lever in meutral and with ignition off, pull starter
hand control lever to engaged position and check the clear-
ance between operating lever and selector lever fulcrum (fig.
148). A minimum clearance of one thirty-second of an inch
is necessary to prevent binding. File end of operating lever
if necessary to obtain this clearance. Lubricate each pivot
point in control linkage except cross-shaft bushings; then
install control tower cover plate.

b. Starter Linkage Replacement.

(1) Hand control lever, operating lever, and operating lever-to-
pickup-lever rod replacement. Replacement of these parts
requires removal and disassembly of transmission shift con-
trol tower. Refer to paragraph 203 for removal, disassembly,
assembly, and installation procedures.

(2) Cross-shaft and pickup lever removal.

(a) Lift rubber seal off over top of transmission shift control
tower. Remove 14 bolt and lockwasher assemblies attach-
ing removable front floor pan to floor. Remove front floor
pan.

() Disconnect cross-shaft lever-to-starter-shift-lever rod (J)
from cross-shaft lever.

(¢) Remove nut and cap screw securing pickup lever (G) on
left end of cross-shaft, and remove pickup lever from shaft.
Move cross-shaft and lever assembly (H) to right to re-
move from bracket.
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Figure 1}8. Starter operating lever clearance.

(3) COross-shaft and pickup lever installation.

(2) Insert cross-shaft through bushings in bracket from right
side. Install pickup lever (G) on left end of cross-shaft
and secure with a %¢-24 x 114 cap screw and % 424 safety
nut.

(0) Connect cross-shaft lever-to-starter-shift-lever rod (J) to
cross-shaft lever, using clevis pin and cotter pin.

(¢) Adjust starter linkage as directed in @ above.
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(d) Position front floor pan on floor and secure with fourteen
%1624 x % bolt and lockwasher assemblies. Place rubber
seal over transmission shift control tower and press firmly
down against floor pan.

Section XIl. GENERATING SYSTEM

153. Description and Data

a. General. Generating system consists of the generator, generator-
regulator, batteries, and interconnecting cables and wires. Generat-
ing system is completely sealed for submerged operation. One capaci-
tor (condenser) is used in generator and two in generator-regulator
for suppression of radio interference noise. Generating system wir-
Ing circuits are shown in figure 149. '

b. Generator (fig. 152). Generator used on early M135 trucks is a
four-brush, four-pole, shunt-type unit. Generator used on late M135
trucks and all other models is a two-brush, four-pole shunt-type unit.
The two-brush-type is used for service replacement on all models.
Generator is mounted on right front side of engine and is driven by
a belt, in conjunction with the engine water pump and fan, from the
engine crankshaft pulley. Inspection plug in generator field coil
frame provides a means of inspecting commutator. Generator mount-
Ing permits positioning generator to provide proper drive belt tension.
All external wiring connections are made through a three-prong plug
and receptacle-type connector.

¢. Generator-Regulator (fig. 153). Generator-regulator is mounted
on engine side of cowl below battery at right side of engine. (Genera-
tor-regulator contains an actuating relay, a circuit breaker relay, a
current regulator, and a voltage regulator. An overload ecircuit
breaker is incorporated in the current regulator. The actuating relay
and circuit breaker relay are designed to work together to close the
circuit from the generator to the battery when generator voltage is
sufficient to charge the battery, and to open the circuit when generator
slows or stops. The current regulator is a current limiting device
~which prevents generator output from exceeding its specified maxi-
mum ; the overload circuit breaker is a safety device provided to open
the circuit in the event the circuit breaker relay fails to open. The
voltage regulator is a voltage limiting device which prevents the Sys-
tem voltage from exceeding a specified maximum, thus protecting the
battery from overcharging and protecting other electrical units from
damage which would be caused by excessive voltage. Wiring con-
nections at the regulator are made through two plug and receptacle-
type connectors.
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d. Data.

Generator:
Make___ e Delco-Remy
Model :
Barly M185__________________________ 1117486
Ordnance number______________________ 7524474
Late M135and allothermodels___________________ 1117495
Ordnance number_____________________ 7355736
Rotation (viewing driveend)_________________ clockwise
Generator-regulator :
Make  ___________________ Delco-Remy
Model___________________________ S 1118606

Ordnance number_____ e e 7351952

154. Generating System Tests

a. General. Ifthe battery-generator indicator in instrument cluster
indicates improper charging activity, perform tests outlined below to
determine whether the fault is in the generator or generator-regulator
before replacing either unit. In analyzing generating system opera-
tion, any one of several basic conditions may be found. ,

b. Fully Charged Batteries and Low Charging Rate. This is an
indication of normal generator and generator-regulator operation.

¢. Fully Charged Batteries and High Charging Rate. This indi-
cates that the voltage regulator is not reducing the generator output
as it should. A high charging rate to fully charged batteries will
damage the batteries, and the high voltage which usually accompanies
this condition is very injurious to all electrical units. This operating
condition may result from :

(1) Improper voltage regulator setting.

(2) Defective voltage regulator.

(3) Short circuit between charging circuit and field cireuit, in
either the generator, generator-regulator, or wiring.

(4) Poor ground connection at regulator.

(5) High battery temperature which reduces the resistance of
the batteries to charge so that they will accept a high charg-
ing rate even though the voltage regulator setting is normal.
If trouble is not due to high battery temperature, determine
the cause of trouble as in (@) through (d) below.

(a) Loosen nut on wiring harness connector at generator (fig.
152). Unscrew nut from receptacle; then pull harness
plug out of receptacle. o

(6) Insert male end of test adapter into generator receptacle;
then insert harness plug into female end of adapter (fig.
150).

(¢) Open the field circuit by opening the connector between
Nos. 1 and 2 field terminals on adapter (fig. 150).
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g s

Figure 150. Test adapter installed—field circuit open.

(d) Start engine and run at medium speed. If output remains
high, the generator or wiring harness is at fault. Replace
generator-to-regulator harness and repeat test. If output
still remains high, replace generator (par. 155). If no out-
put is obtained with field circuit open, replace generator-
regulator (par. 156).

d. Low Batteries and High Charging Rate. 'This is an indication
of normal generator and generator-regulator operation.
e. Low Batteries and Low or No Charging Rate.

(1) This condition may be due to:

(¢) Loose connections or frayed or damaged wires.

(b) Defective batteries. \

(¢) High circuit resistance.

(d) Low voltage regulator setting.

(e) Defect within the generator.

(2) After eliminating causes (a), (b), and (¢) above by tighten-
ing and cleaning connections, replacing defective batteries,
and cleaning all connections to eliminate high circuit resist-
ance, determine whether the generator or generator-regulator
isat fault asin (a), (#),and (¢) below.

(a) Install test adapter at generator receptacle as described in
¢(5) (a) and (b) above.

(b) Start engine and while running at medium speed, momen-
tarily connect field circuit to armature circuit by using a
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Iigure 151. Test adapter installed—ficld circuit bonnected to armature circuit.

jumper lead across No. 2 field and No. 2 armature terminals
on adapter as shown in figure 151.

(¢) If output does not increase, generator is at fault and must
be replaced. If output increases, generator-regulator is at
fault and must be replaced (par. 156).

155. Generator
(fig. 152)

a. Generator Inspection. Remove inspection plug from generator
field coil frame. With the aid of a flashlight, inspect commutator for
dirty condition, roughness, high mica, or thrown solder. If any of
these conditions are evident, replace generator (b and ¢ below).

b. Remowal.

(1) Loosen nut on wiring harness connector at generator. Un-
screw nut from receptacle, then pull harness plug out of re-
ceptacle.

(2) Loosen cap screw attaching belt tension adjusting arm to en-
gine thermostat housing. Remove cap screw, lockwasher,
and plain washer attaching adjusting arm to generator drive
end head. Remove spacing washer from between adjusting
arm and generator drive end head. Loosen two bolts at-
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Figure 152. Generator installed.

taching generator drive end head and commutator end head
to generator mounting bracket. Swing generator toward en-
gine and remove drive belt from generator pulley.

(3) Remove two bolts and lockwashers attaching generator end
heads to mounting bracket, and remove generator assembly.

(4) Remove nut and washer securing drive pulley on generator
armature shaft. Remove pulley from shaft, using a suitable
puller. Remove woodruff key from shaft. Pulley, key, nut,
and washer must be installed on replacement unit.

c. Installation.

(1) Install woodruff key in keyway in generator armature shaft;
install drive pulley on shaft and secure with plain washer
and nut.

(2) Position generator at mounting bracket and attach with two
7620 x 1544 bolts and 74¢-inch lockwashers. Bolts thread
into nuts which are welded to mounting bracket. Do not
tighten bolts.

284



(3) Place belt on generator pulley. Position spacing washer be-
“tween belt tension adjusting arm and generator drive end
head; then attach adjusting arm to end head with a 3%-16x1
cap screw, 3g-inch lockwasher, and 74¢-inch plain washer.
(4) Polarize generator (& below). Insert wiring harness plug
into receptacle on generator, making sure locating key and
keyway on the two parts are alined. Thread nut onto re-
ceptacle and tighten. _
(5) Adjust generator drive belt tension (par. 1455). Make sure
mounting bolts and adjusting arm cap screws are tightened
after adjustment is completed. 7
d. Polarizing Generator. When a new or rebuilt generator or gen-
erator-regulator has been installed, generator must be polarized before
engine is started. Disconnect wiring harness from connector at gen-
erator. Using a jumper wire with suitable prods, momentarily con-
nect field terminal B at generator receptacle to positive (+) terminal
on battery. This connection allows a momentary surge of battery cur-
rent to flow through generator field windings, which automatically
gives generator the correct polarity with respect to batteries. Con-
nect wiring harness at generator and tighten connector nut.

156. Generator-Regulator
| (fig. 153)
a. General. Generator-regulator cover is sealed in place and must

not be removed by the using organization. If tests described in para-
graph 154 indicate faulty generator-regulator operation, the unit must
be replaced.

b. Remowal.

(1) Disconnect both wiring harnesses at regulator and loosen
connector nuts. Pull harness plugs out of receptacles on
regulator.

(2) Remove four cap screws and external-teeth lockwashers at-
taching regulator brackets to support brackets on cowl, and
remove regulator assembly.

c. Installation.

(1) Position regulator assembly at support brackets on cowl and
attach with four 3, ¢-24 x 54 cap screws and 54 6-1nch external-
teeth lockwashers.

(2) Imsert wiring harness plugs into receptacles on regulator,
making sure locating keys and keyways are alined. Thread
connector nuts onto regulator receptacles and tighten. Be-
fore starting engine, polarize generator (par. 155d).
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Figure 153. Qenerator-regulator installed.

Section XIIl. BATTERIES AND LIGHTING SYSTEM

157. Description

a. General. Battery and lighting system is a 24-volt, submersible-
type system. Wiring connections at lights are made through bayonet-
type connectors, held together by interlocking shells. Rubber grom-
mets inside of shells protect the connections from moisture. All light
circuits are controlled by light switch on instrument panel. Use of
lights and operation of light switch are explained in paragraph 45.
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Circuit to light switch on early models is protected by a 15-amp auto-
matic reset-type light switch circuit breaker (fig. 176) mounted on
steering column brace; on late models, circuit breaker is Incorporated
in the light switch assembly. To determine whether vehicle is equipped
with early or late type circuit, observe markings on face of light switch
(figs. 38 and 39). Refer to wiring circuit diagram (fig. 167 or 168) for
all light circuits and for each cable identification numeral. Headlights
and blackout headlight are equipped with sealed-beam-type lamp
units; all other lights are equipped with replaceable bulb-type lamp
units. :

" b. Batteries ( figs. 154 and 156). Two 12-volt batteries are connected
in series to provide 24-volt electrical current for operation of vehicle
electrical system. Batteries are submersible-type with special cell vent
plugs which prevent entrance of water into battery cells. Batteries are
mounted on engine side of cowl, one at each side, and are accessible
after raising hood. N egative (—) terminal of left battery is grounded
on dash. Positive (+) terminal of left battery is connected to right
battery negative (=) terminal by a waterproof cable No. 68. Regu-
lator-to-battery cable No. 4, starter cable No. 82, and slave battery
receptacle cable No. 49 (when used) are connected to right battery
positive (+) terminal. ‘

¢. Slave Battery Receptacle (Some Vehicles) (fig. 157 ). Slave bat-
tery receptacle, used on some vehicles, is installed at right side of cab
atrear of fender. Receptacle is connected in parallel with the batteries.
Receptacle is used to charge the batteries from an external source, or to
connect a slave battery to assist in starting engine. Receptacle also
provides a convenient source of battery current for operating external
electrical accessories.

d. Service Headlights. Service headlights are mounted in radiator
side baffles on each side of radiator as shown in figure 163, and are pro-
tected by headlight brush guard doors which are hinged to radiator
brush guard. Headlights are equipped with double-filament sealed-
beam lamp units to provide high and low light beams for driving under
normal conditions. High and low beams are selected with foot-
operated dimmer switch when headlight circuit is energized by the
main light switch (par. 45¢). Headlights are secured to mounting
plates which are attached to radiator side baffles through shockproof
mountings consisting of studs with integral rubber insulators, Studs
are secured in radiator side baffles by lockwashers and nuts at rear side
of baffles. Headlight mounting plates are secured on studs by lock-
washers and nuts.

e. Blackout Headlight. Blackout headlight is mounted in a support
below front end of left fender as shown in figure 163. This light pro-
duces a diffused light beam to permit limited illumination when driv-
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ing under blackout conditions. Blackout headlight is controlled by
main light switch (par. 450).

J- Front Marker Lights. Front marker lights are mounted above
each headlight at sides of radiator as shown in figure 163. Each
marker light contains three lamps (bulbs) (fig. 165) ; however, only
two lamps in each marker are used on these vehicles. The upper half
of each light serves as a service parking light; the lower half, having a
special lens which produces a diffused light beam, is used as a blackout
marker light. Marker lights are controlled by main light switch

(par. 450).

9. Stop and Taillights. One light is mounted at each rear corner of
vehicle. Light at right side contains two lamps, and serves as a black-
out stop and taillight (fig. 166). Light at left side contains three
lamps, and serves as a service stop and taillight and blackout taillight.
This light is same as front marker light (fig. 165), except each cable
has only one number (Nos. 21, 22, and 24). Circuits to stop and tail-
lights are controlled by main light switch and stoplight switch (par.
45b). |
b Instrument Panel Lights. 'Three lights are used in instrument
cluster, two for illuminating face of gages and instruments, and one
for indicating when headlight high beam is being used. Instrument
lights are controlled by main light switch, and high beam indicator
light is controlled by dimmer switch when service headlights are being
used (par. 45b).

@ T'railer Receptacle. A 12-pin receptacle, installed at rear of
vehicle on some models, provides a means of connecting trailer lights
to the truck electrical system. On truck tractor M221, an additional
trailer receptacle is mounted on frame at rear of cab. Trailer lights
are controlled by the main light switch in conjunction with the truck

lights. Receptacle cover is held closed by a spring when receptacle
is not in use.

158. Data
a. Battery data.

Make_ . _____ Delco-Remy
Model ___________ . 6TN23
Ordnance number____________________________________ 572524
Voltage_________________ o ____ 12
Quantity______________________ o __ 2 connected in series
Plates per cell . _____________________________________ 23
Ampere hour capacity at 20 hour rate_________________ 100
Specific gravity:

Fully charged (at80° ¥.) ________________________ 1.275 to 1.290

Rechargeat_____________________________________ 1.225
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b. Lamp-Unit Data,
Service headlight lamp-unit :

ordnance mumber 451988
Type_________,____-_u__-_-____________“_? _____ sealed-beam

Blackout headlight lamp-unit :
Ordnance mamber 451989
VDo T shielded sealed-beam
andlepower____________ T 10

Blackout marker and parking light lamp-units -
Ordnance mumber .~ 190877
Type______-_________-'_ __________________________ single-contact G-¢ bulb
Candlepower_______-________-_-; ________________ 3

Stop and taillights :
Blackout stop and taillight ang service taillight lamp

units;
Ordnance number______________ 190877
e T single-contact G-g bulb
Candlepower.____________ T 3
Service stoplight lamp-unit :
Ordnance mmmber 446914
P single-contact S-8 bulb
Candlepower_______________ T 3
Instrument banel lamp-units :
ordnance mumber____________ 190877
Type_________-___-__"__“______-____-__~___7~_ single-contact -6 bulb
Camdlepower____________ T 3

159. Batteries

a@. General. Batteries used with 24-volt electrica] systems have an
Unusually large amount of active material. Fop this reason, these

lower electrolyte specific gravity than conventional batteries, While
this characteristic may be an advantage under certain conditions, it
will create an erroneous sense of security with the battery in a rela-
tively low state of charge. Tt is not unusual for the batteries to crank
the engine satisfactorily when discharged to 1.100 specific gravity
at approximately 20° F. However, if the temperature of the elec.
trolyte should suddenly drop a few degrees, the electrolyte is likely
to freeze and burst the battery case.
b. Care of Batteries,

(1) For batteries in use, check specific gravity weekly, especially
when ambient temperatures are below +32° F. When bat.-
teries are in storage, check specific gravity not less than once
a month; charge whenever specific gravity drops below 1.995
(e below).

(2) If vehicle is temporarily out of service for more than 30
days, remove the batteries and store them at the lowest prac-
tical temperature which will prevent freezing (+40° F. is
recommended).
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(3) For batteries in use or in storage, keep battery tops clean.
This is extremely important in order to avoid stray grounds
or short circuits.

c. Testing.

(1) Specific gravity. Using an accurate reading hydrometer,
check specific gravity of electrolyte in each cell of both bat-
teries. A fully charged battery should test between 1.275 and
1.290 at 80° F. Refer to paragraph 371 for extreme hot
weather correction, and to paragraph 370 for extreme cold
weather maintenance. If specific gravity is less than 1.225,
battery should be recharged (e below) or replaced with a
fully charged battery.

(2) Cell voltage. Due to the sealed construction of submersible-
type batteries, cell voltage tests cannot be made.

d. Filling. Instructions on top of each battery read: FILL TO
SLOTS IN BOTTOM OF VENT WELLS (figs. 154 and 156). The
battery cell covers are molded with long, circular, tapered vent wells
which extend below the inside surface of the cover to the proper elec-
trolyte level. A narrow slot is molded into the side-wall of each vent
well.  As water is added to the cell, the surface of the rising liquid
contacts the slotted lower end of the vent well, causing a distortion of
the reflecting surface which is readily discernible. Add pure (pref-
erably distilled) water to each cell as required to bring electrolyte
level up to bottom of vent wells. Refer to paragraphs 370 and 371 for
battery service instructions under extreme cold or extreme hot
weather conditions.

e. Charging.

(1) If the specific gravity of electrolyte in batteries in storage
drops below 1.225, charge at a rate of 5 amperes. Do not dis-
continue charging until the specific gravity is at least 1.270
at 80° F.

(2) Sometimes batteries will become discharged to a specific
gravity approaching 1.000 because of the low ratio of acid to
material, because of damage resulting from short circuits,
and from extended storage. When this condition exists, it
sometimes becomes more difficult to charge these batteries by
standard methods than other type batteries. The recom-
mended procedure is to charge these batteries at a rate of 3 to
5 amperes and continue charging until the batteries are fully
charged. This may sometimes require as much as 96 hours.
If any cell does not accept a satisfactory charge under these
conditions, proceed asin (a) or (b) below.

(a) Increase the charge rate to approximately 50 amperes for
not more than 3 minutes.
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{6) Add approximately 10 milliliters of concentrated sulfuric
acid (sp-gr 1.835) to the cell and continue charging at a
low rate. This procedure should be tried only in those cases
where nothing else will work; it should be done by a
thoroughly experienced battery mechanic because the add-
ing of acid to a battery is not normally good practice since
it can damage the battery if improperly done. The specific
gravity of a cell to which acid has been added must be ad-
Justed to 1.280 specific gravity after battery reaches full
charge by removing some of the electrolyte with a hydrom-
eter or syringe and adding water. Charge for an hour to
mix the solution, take a hydrometer reading, and if neces-

sary, continue adjustment until the desired readings are
obtained.

(3) If batteries are allowed to remain in an uncharged condition
(sp-gr 1.110 or lower), the plates may sulfate. When this
condition occurs it may be necessary to keep the battery on
charge as long as 144 hours before it 1s fully charged.

(4) Charging rate for sulfated batteries will be similar to that
indicated in (2) above.

(5) A constant potential, low voltage charging system is not suit-
able for reducing sulfation in batteries. A 110 volt, dec
charging current regulated to a maximum rate of 5 amperes is
recommended for batteries in this condition. Care must be
exercised that cells do not gas excessively or reach electrolyte
temperatures exceeding 110° F. For charging batteries when
In a serviceable condition (not sulfated), the constant poten-
tial charger is satisfactory. It is recommended, however, that
when battery temperature is below 50° F., the charging cir-
cuit be adjusted to obtain 15.4 volts at the battery terminals.
For battery temperature above 50° F -» @ potential of 14.8 to
15.0 volts is sufficient. _

/- Battery Mounting. On some vehicles, batteries are retained on
battery supports by a channel-type retainer which extends across top
of battery between cell vent plugs and bears against the battery lifting
handles as shown in figure 154. When replacing the original Delco
battery with an Exide or Willard battery, it is hecessary to relocate
the tie down bolts and retainer ag shown in figure 155, due to the dif-
ferent arrangement of the cells on these batteries. On other vehicles,
battery retainers shown in figure 156 are used; this type retainer per-
mits installation of other make batteries without any modification.

9- Battery Replacement. Instructions which follow cover removal
and installation of either the right or left battery of both type installa-
tions are shown in figures 154 and 156.

291



Figure 154. Baltteries installed (early type retainer).
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Figure 155. Relocation of tie down bolts for installation of other make batteries.
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Figure 156. Batteries installed (late type retainer).
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(1) Remowal,

Caution: Before starting removal of either battery, dis-
connect both ends of cable No. 68 connecting the two batteries
to prevent accidental short circuit.

(a) It is not necessary to disconnect cables from clamp-type
terminals; loosen clamp bolts attaching terminals to battery
posts, spread terminals at split, and lift terminals off
battery posts.

(6) Remove nut and lockwasher from each battery tie down
bolt and lift battery retainer off holts, Lift battery off
Support.

(2) Installation.

(a) Clean all dirt off battery support and position battery on
support. Refer to figure 144 for correct location of battery
positive (+) and negative (—) terminals,

(0) Install battery retainer over tie down bolts. On early type
retainer (fig. 154), make sure battery lifting handles are
positioned vertically against ends of battery to prevent
channel-type retainer from resting on top of battery. In-
stall a 8 ¢-inch lockwasher and a %¢-18 nut on each tie
down bolt and tighten.

(¢) Clean battery posts and inside of terminals, install termi-
nals on battery posts, and tighten terminal clamp bolts. It
cables were disconnected from terminals, refer to figure 154
or 156 for number identification of cables connected to each
terminal. If slave battery receptacle (fig. 144) is used,
cable No. 49 (not shown in figure 154) also connects to posi-
tive (+) terminal of right battery. After tightening termi-
nal clamp bolts, coat terminals with grease to retard cor-
rosion. '

160. Slave Battery Receptacle and Cables (Used Only on
Early M135)
a. Removal.
(1) Remove right fender (par. 3045).
(2) Disconnect slave receptacle positive (+) cable No. 49 from
- right battery positive (+) terminal. Disconnect slave recep-
tacle negative (—) cable No. 50 from ground at dash behind
generator-regulator.
(3) Remove nut and bolt attaching two cable clips to floor sill.
Remove clip from each cable. _
(4) Remove four nuts and bolts attaching slave battery receptacle

(fig. 157) to side of cab. Withdraw receptacle and cable from
hole in cab,

293



b. Installation.

(1) Insert cables through hole in cab and position receptacle
against cab. Attach receptacle to cab with four 14-28 x 7%
bolts and 14-28 safety nuts. Tighten nuts to 5 to 7 pound-
feet torque.

(2) Connect cable No. 49 to right battery positive (+) terminal.

' Connect cable No. 50 to ground on dash in conjunction with
starter ground cable (No. 7). »

(3) Install clip on each cable and attach both clips to floor sill be-
low right battery. :

(4) Install right fender (par. 304c).

Figure 157. Slave battery receptacle with cover closed and open (used only on
early M135).

161. Service Headlights

a. Headlight Beam Adjustment.

(1) Headlight beams must be accurately aimed. When aiming
headlights, replace sealed-beam lamp unit (b below) if beam
pattern is distorted. Beam distortion is usually due to a
sprung or dented reflector, a condition sometimes caused by
careless handling.

(2) Conventional aiming equipment should be used when aiming
headlights; however, headlight beam can be accurately ad-
justed asin (&) through (f) below.

(@) Position unloaded vehicle on level floor with headlights 25
feet from a smooth vertical surface such as a wall or door,
preferably of light color. Centerline of vehicle must form
aright angle to the vertical surface (fig. 158).

(6) Measure height of headlight center from floor; then draw
a horizontal line (X-X) on vertical surface at this height.
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Figure 158. H eadlight aiming chart.

Draw a second line (A-A) parallel with and one-twelfth
the height of the headlight center below the first line.
Locate point at which projected centerline of vehicle inter-
sects these lines. Measure distance between headlight cen-
ters; then divide this distance equally on both sides of
center mark. Draw a vertical line (B-Band C-C) through
each of these points (fig. 158).

Unlatch headlight brush guard door at top and swing door
down. Remove three screws attaching headlight door
(rim) to headlight body, and remove door. Turn head-
lights on (par. 45) and select high beam with dimmer
switch.

Cover one headlight while adjusting the other. Aim
light beam with two adjusting screws (fig. 159). Top
screw provides vertical adjustment and side screw provides
horizontal adjustment. Turn adjusting screws as neces-
sary to obtain a beam pattern as near as possible to that
shown in figure 160.

Install headlight door (rim) and attach to headlight body
with three screws. Close headlight brush guard door.
Cover headlight on which adjustment is completed while
adjusting the other headlight.
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Figure 159. Headlight beam adjusting sCrews..

b. Sealed-Beam Lamp Unit Replacement (fig. 161).

(1) Removal.

(¢) Unlatch headlight brush guard door at top and swing door
Remove three screws attaching headlight door

down.

(rim) to headlight body, and remove door.

() Remove three screws attaching sealed-beam lamp unit re-

taining ring to headlight body, and remove ring.
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Figure 160. Headlight beam pattern.
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Figure 161. Sectional view of headlight.

(¢) Pull sealed-beam lamp unit from body, disengage connec-
tors from clips in body, and disconnect cables at bayonet-
type connectors.

(2) Installation.

(a) Connect cables on new sealed-beam lamp unit to cables in
headlight body, making sure numbers on cable tags are
matched. Engage connectors in clips in headlight body.

(b) Position sealed-beam lamp unit in headlight body, install
retaining ring, and attach with three screws.
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(¢) Adjust headlight beam (a above); then install headlight
door (rim) and attach with three door retaining screws.
Close headlight brush guard door.

c. Headlight Assembly Replacement.
(1) Remowal.

(a) Disconnect two headlight cables Nos. 17 and 18 at bayonet-
type connectors shown in figure 162. Remove front marker
light mounting cap screw and lockwasher attaching head-
light ground cable No. 91 to radiator side baffle. Disen-
gage ground cable from clip on radiator side baffle.. -

Figure 162. Headlight and marker light wiring connections.

(6) Unlatch headlight brush guard door at top and swing door
down. Remove nuts and lockwashers from four studs se-
curing headlight mounting plate assembly to mounting
studs. Remove headlight and mounting plate assembly.

(¢) Remove three screws attaching headlight door (rim) to
headlight body, and remove door. Remove four nuts, lock-
washers, and screws attaching headlight body to mounting
plate. Remove headlight assembly from mounting plate.

(2) Installation.

(a) Examine insulators on headlight mounting studs in radi-
ator side baffles. Replace insulator and stud assemblies if
insulators are deteriorated.

(b) Position headlight assembly, with door (rim) removed, in
headlight mounting plate and attach with four screws,
lockwashers, and nuts.
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(e¢)

(d)

(e)

Figure 163. Front lights installed (left side shown).

Position headlight (fig. 163) and mounting plate assembly
on studs in radiator side baffle and secure with four 34-24
nuts and 34-inch lockwashers.

Attach headlight ground cable No. 91 in conjunction with
other ground cables under head of front marker light
mounting cap screw, using external-teeth lockwasher under
cap screw head. Connect the other two headlight cables
Nos. 17 and 18 to harness cables having same numbers.
Secure cables in clip on radiator side bafiles.

Adjust headlight beam (a above). Install headlight door

(rim) and attach with three screws. Close headlight brush
guard door.
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162. Blackout Headlight

a. Sealed-Beam Lamp Unit Replacement (fig. 164).
(1) Removal. Unscrew three screws attaching door to light body
“and remove door. Pull sealed-beam lamp unit out of body,
disengage connectors from clips in body, and disconnect
cables at connectors.

(2) Installation Connect cables on new sealed-beam lamp unit
to cables in body, making sure numbers on cables are matched.
Engage connectors in clips in body. Position sealed-beam
unit in body, install door, and attach with three screws.

b. Blackout Headlight Assembly Replacement. ‘

(1) Removal.

(a) Disconnect light cables from harness cables at rear of left
radiator side baffle (cable Nos. 91 and 19, fig. 162). Remove




grommet from fender skirt, pull cables through hole in
skirt, and disengage cables from clip on skirt.

() Remove nut, lockwasher, and bearing washer from light
mounting bolt under fender. Remove light assembly from
socket in support.

(2) Installation. :

() Insert light cables through hole in support and position
light assembly in socket in support with mounting bolt
through bottom hole in socket. Install bearing washer,
lockwasher, and nut on mounting bolt. Hold light with
beam visor horizontal and pointing straight ahead while
tightening nut.

() Insert cables through hole in fender skirt, place grommet
around cables, and install in hole in skirt. Engage cables
in clip on fender skirt. ‘ A

(¢) Connect light cables to harness cables at rear of radiator
side baffle (fig. 162), making sure numbers on cables are
matched.

]63. Front Marker Lights

a. Door and Lamp Replacement ( fig. 165).

(1) Removal. Unscrew six door retaining screws, then remove
door and lens assembly and door sealing gasket. Presg lamp
in and turn counterclockwise to remove from socket.

(2) Installation. Press new lamp into. socket and turn clock-
wise to lock in place. Examine door sealing gasket. If not
in good condition, remove old gasket and press new gasket
into groove in door. Install door and lens assembly and at-
tach with six screws.

b. Marker Light Assembly Replacement.

(1) Removal.

() Disengage marker light cables from clip on back of radi-
ator side baffle; then disconnect cables from harness at
bayonet-type connectors (fig. 162).

(6) Remove two Cap screws and lockwashers attaching light
assembly to radiator side baffle, Note that ground cables
No. 91 are secured under cap screw heads.

(2) Installation.

(a) Insert light cables through hole in radiator side baffle and
position light assembly against baffle. A ttach light assem-
bly to bafle with two %-16 x %% cap screws and 3%-inch
external-teeth lockwashers, making sure ground cables
No. 91 (fig. 162) are secured under one cap screw head.

() Connect cable having three tags (Nos. 20, 483, and 484, fig.
165) to harness cable No. 20 (fig. 162). Connect cable hay-
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Figure 165. Sectional view of front marker light.

ing one tag (No. 491) to harness cable No. 491. The other
cable (Nos. 460 and 461) is not used. Secure cables in clip
on back of radiator side baffle.

164. Stop and Taillights

a. Door and Lamp Replacement (fig. 166). Door and lamp replace-
ment procedure is same as described for front marker lights (par.
| 163a). ,

b. Stop and Tailight Assembly Replacement. '

(1) Removal. Disengage light cables from clip on rear of light

: mounting bracket. Disconnect light cables from harness

cables at bayonet-type connectors. Remove two cap screws

' and lockwashers attaching light assembly to bracket. Note

that clips are secured under cap screw heads.

(2) Installation. Insert cables through holein brackets, position

light assembly against bracket, and attach with two 3516 x 93
cap screws and 34-inch external-teeth lockwashers. Make
sure clips are installed under cap screw heads. Connect light
cables to harness cables, making sure cable numbers are
matched. There are three light cables on left light and two
on right light.
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Figure 166. * Sectional view of blackout stop and taillight.

165. Instrument Panel Lamps

a. Removal. Remove four screw and lockwasher assemblies attach-
ing instrument cluster (fig. 30) to instrument board and tip cluster
down. To remove either of the three lamps, press backshell in and
turn counterclockwise to release from body. With backshell removed,
lamp is exposed. Press lamp in and turn counterclockwise to release
from socket.

b. Installation. Press new lamp into socket and turn clockwise to
lock in place. Place backshell over body and turn clockwise to lock
in place. Position instrument cluster on instrument board and attach
with four screw and lockwasher assemblies.

Section XiV. WIRING, HARNESSES, AND CIRCUITS
166. General

The electrical system is a 24-volt, waterproof sealed system. Sealing
electrical system against moisture also accomplishes suppression of
radio interference noise in conjunction with capacitors (condensers)
and resistors installed in or connected to some electrical units (par.
188). Wiring circuit diagrams (figs. 167 and 168) show all wiring cir-
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cuits and connections, together with an outline of each electrical unit
showing its relative location on the vehicle. Wiring circuit diagram
shown in figure 167 applies to early M135 trucks. Wiring circuit
diagram shown in figure 168 applies to late M135 trucks and all other
models covered by this manual. Wiring circuit diagram for electrical
system in shop van body (M220) is shown in figure 386. Units used in
electrical system, with individual circuit diagrams, are described in
other paragraphs as follows:

Ignition system____________________ Paragraphs 121-124
Starting system__________________ -—-- Paragraphs 150-152
Generating system_____________________ "~ Paragraphs 153-156
Batteries and lighting system____________________ Paragraphs 157-165
Instruments, gages, switches, sending units, and circuit
breakers__________________________ Paragraphs 171-186
Radio interference suppression_________________ Paragraphs 187-192

167. Circuits} and Connections

a. Each cable for each circuit in electrical system is identified by a
metal tag near each end of cable; metal tags bear standard ordnance
circuit numbers. All cables in a single circuit are identified by the
same number ; however, when cables for a circuit are connected through
more than one multiple plug and receptacle-type connector, they may
connect to a different lettered terminal at each connector. Reference
should be made to wiring circuit diagram (fig. 167 or 168) when
making connections.

b. Grouped connections are made through multiple plug and recep-
tacle type connectors. These connectors, shown on wiring circuit dia-
grams, are located at the points in (1) through (4) below on the
vehicle.

(1) Front end connector is located at right side of radiator above
right headlight.
(2) Engine connector, used only on early M135 trucks, is located
under right battery at side of generator-regulator.
(8) Two connectors are located in cab floor at left of driver’s seat :
disconnect is made from outside of cab below cab floor.
(4) Multiple connectors are also used at generator, generator-
regulator, light switch, and trailer receptacle.
¢. Single cable connections are made through bayonet-type connec-
tions, held together by interlocking shells (fig. 169). Rubber grom-
mets inside of shells protect the connections from moisture. Replace-
ment of grommets is covered in paragraph 169.
d. Tables VII and VIII list each circuit number in the electrical sys-
tem and briefly trace each circuit from its source to its end. A point-
to-point check for circuit continuity can be made, using a conventional

24-volt test light or voltmeter equipped with long cables and suitable
prods.
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Table VII. Circuit Numbers and Descriptions (Early M135)

Circuit No.

Circuit description

Regulator output “C” terminal to right battery positive (4)
terminal.

Ground terminal at dash through engine connector “E” terminal
to ground on starter; also left battery negative (—) terminal to
ground on dash.

Regulator output ‘B’ terminal to battery-generator indicator
terminal. v

From tap junction on ignition switch feed cable (11) to light switch,
horn, and auxiliary power outlet circuit breaker.

Regulator output “A”” terminal to ignition switch.

Ignition switch through engine connector “A’” terminal to dis-
tributor.

Light switch circuit breaker to light switch “F”’ terminal.

Light switch “M” terminal to dimmer switch “BATT” terminal.

Dimmer switch “H.B.” terminal through front connector at cab
floor “B’’ terminal, through front end connector “B” terminal to
headlights; also from dimmer switch “H.B.” terminal to H1 Beam
indicator lamp on instrument panel. '

Dimmer switch “L.B.” terminal through front connector at cab
floor ““A” terminal, through front end connector “A’’ terminal to
headlights.

Light switch “D” terminal through front connector at cab floor
“C” terminal, through front end connector “C” terminal to
blackout headlight.

Light switch ‘“E” terminal through front connector at cab floor “F”’
terminal, through front end connector “F” terminal to front
marker lights.

Light switch “H” terminal through rear connector at cab floor “E”
terminal to service taillight and trailer receptacle “E’’ terminal.
Light switch “C”’ terminal through rear connector at cab floor “B”’

terminal to service stop light and trailer receptacle ‘“B’’ terminal.

Light switch “N” terminal through rear connector at cab floor “F”
terminal to right blackout stop lamp and trailer receptacle “F”’
terminal.

From tap junction in front marker light feed cable (20) near front
connector at cab floor through rear connector at cab floor “C”
terminal to blackout taillights and trailer receptacle “A” and
“C” terminals.

Horn circuit breaker through horn solenoid valve to horn button.

Ignition switch through molded splice to all gages.

Fuel gage through rear connector at cab floor “G” terminal to fuel
gage sending unit. :

Temperature gage through engine connector “C” terminal to
temperature gage sending unit.

Oil pressure gage through engine connector “D” terminal to oil
pressure gage sending unit.

Auxiliary power circuit breaker to auxiliary power outlet, and
auxiliary power circuit breaker through rear connector at cab
floor “D” terminal to trailer receptacle “X’’ terminal.

Light switch “B” terminal to instrument panel lights.
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Table VII. Circuit Numbers and Descriptions (Early M135 )—Continued

Circuit No. Circuit description
49 _____ Right battery positive (4) terminal to slave battery receptacle
positive (+) terminal.

50_________ Slave battery receptacle negative (—) terminal to ground on dash.

853 _____ From junction in ignition switch feed cable (11) to temporary
parking brake switch; from temporary parking brake switch
through rear connector at cab floor “H”’ terminal to temporary
parking brake solenoid. ‘

68 ________ Right battery negative (—) terminal to left battery positive (4)
terminal.

75 _____ Light switch “A” terminal through front connector at cab floor “D’
terminal to stop light switch, then back through front connector
at cab floor “G” terminal to light switch “K” terminal.

76 ________ From tap junction on cable No. 27 near ignition switch to fuel pump
circuit breaker.

o __ Fuel pump circuit breaker through rear connector at cab floor “A”
terminal to fuel pump in fuel tank.

82 ________ Right battery positive (4+) terminal through engine connector “B”
terminal to starter switch.

85 . _____ Ignition switch through low air pressure switch to low air pressure
buzzer.

90_________ Trailer receptacle “D’’ terminal to ground.

91 ________ From all front end lights through front end connector “D”’ terminal
to ground on frame.

300________ Air pressure gage to air gage sending unit.

460 and 461_| Front marker light signal lamps, not used on these vehicles.

491________ Light switch “L” terminal through front connector at cab floor “E’’

terminal, through front end connector “E” terminal to front
marker lights.

Table VIII.

Circuit Numbers and Descriptions (Late M135 and All Other

Models)
Circuit No. Circuit description -

: S Regulator output “C” terminal to right battery positive (4)
terminal.

e __ Ground terminal on starter to ground at dash; also left battery
negative (—) terminal to ground on dash. '

8 o __ Regulator output “B” terminal to battery-generator indicator
terminal.

10_________ From tap junction on ignition switch feed cable (11) to horn circuit
breaker.

11 ____ From tap junction on regulator to battery cable (4) to ignition
switch.

12_________ Ignition switch to distributor.

16 _____ From No. 10 cable at horn circuit breaker to light switch “F”
terminal.

16 _____ Light switch “M” terminal to dimmer switch “BATT” terminal.



Table VIII._ Circuit Numbers and Descriptions (Late M135 and All Other

Models)—Continued

Circuit No.

Circuit description

Dimmer switch “H.B.” terminal through front connector at cab
floor “B” terminal, through front end connector “B”’ terminal to
headlights; also from dimmer switch “H.B.” terminal to hi-beam
indicator lamp on instrument panel.

Dimmer switch “L.B.” terminal through front connector at cab
floor “A” terminal, through front end connector ‘““A”’ terminal to
headlights. )

Light switch “D” terminal through front connector at cab floor “C”
terminal, through front end connector “C” terminal to blackout
headlight. '

Light switch “E” terminal through front connector at cab floor “F”
terminal, through front end connector “F” terminal to front
marker lights.

Light switch “H” terminal through rear connector at cab floor “E”’
terminal to service taillight and trailer receptacle “E’’ terminal.

Light switch “C”” terminal through rear connector at cab floor “B”
terminal to service stop light and trailer receptacle ‘“B’’ terminal.

Light switch “N” terminal through rear connector at cab floor “F”
terminal to right blackout stop lamp and trailer receptacle “F”
terminal. ‘

From tap junection in front marker light feed cable (20) near front
connector at cab floor through rear connector at cab floor “C”
terminal to blackout taillights and trailer receptacle “A” and
““C” terminals. '

Horn circuit breaker through horn solenoid valve to horn button.

Ignition switch through molded splice to all gages.

Fuel gage through rear connector at cab floor “G”’ terminal to fuel
gage sending unit.

Temperature gage to temperature gage sending unit.

Oil pressure gage to oil pressure gage sending unit.

From horn circuit breaker through rear connector at cab floor
“D” terminal to “K” terminal at both trailer receptacles.

Light switch “B” terminal to instrument panel lights,

From junction in ignition switch feed cable (11) to temporary park-
ing brake switch; from temporary parking brake switch through
rear connector at cab floor “H”’ terminal to temporary parking
brake solenoid.

Right battery negative (—) terminal to left battery positive (+4)
terminal. ~
Light switch “A” terminal through front connector at cab floor
“D” terminal to stop light switch, then back through front con-

nector at cab floor “G”” terminal to light switch “K” terminal.

From tap junction on cable No. 27 near ignition switch to fuel
pump circuit breaker.

Fuel pump circuit breaker through rear connector at cab floor “A”
terminal to fuel pump in fuel tank.

Right battery positive (+) terminal to starter switch.

Ignition switch through low air pressure switch to low air pressure
buzzer.
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Table VIII. Circuit Numbers and Descriptions (Late M135 and All Other
Models)—Continued

Circuit No. Circuit description
90_________ Trailer receptacle “D’’ terminal to ground.
91 ________ From all front end lights through front end connector “D”’ terminal
to ground on frame.
300________ Air pressure gage to air gage sending unit.

460and 461_| Front marker light signal lamps, not used on these vehicles.

........ Light switch ‘“L” terminal through front connector at cab floor
“E” terminal, through front end connector “E’’ terminal to front:
marker lights. :

e. Terminals at plug and receptacle-type connectors are identified
by letters which appear on both halves of the connector. Table IX
lists the lettered terminals at each connector, the circuit number of the
cable connected at each terminal, and the name of the circuit carried
through each terminal.

Table IX. Connector Tabulation

Plug and receptacle letter (i,'%g?e Circuit
Front end connector
A L _____ 18 | Headlight low beam.
B . 17 | Headlight high beam.
C 19 | Blackout headlight.
D ____ L 91 | Ground on frame for all front end lights.
E__ 491 | Front parking lights.
Y. 20 | Front blackout marker lights.
GandH___________________|. —---] Open.
Engine connector (used only on
early M135)
A 12 | Distributor feed.
B 82 | Starter.
Coo o ______ 33 | Engine temperature gage.
D 36 | Oil pressure gage.
E L ___. 7 | Starter to dash ground.
Front connector at cab floor
. 18 | Headlight low beam.
B 17 | Headlight high beam.
Co . 19 | Blackout headlight.
L 75 | Stop light switch feed.
E 491 | Front parking lights.
¥y o __ 20 | Front blackout marker lights.
G ___ 75 | Stop light switch return.
H e e Open.



Table IX. Connector Tabulation—Continued

Plug and receptacle letter CI?IEG Circuit
Rear connector at cab floor
A 77 | Fuel pump.
B 22 | Service stop light.
Coe 24 | Blackout taillight.
D 37 | Auxiliary power (early M135 and all
M221).
e ___ 21 | Service taillight.
| 23 | Blackout stop light.
G 28 | Fuel gage.
H _________________ 53 | Temporary parking brake.
Light swilch
A o ___ 75 | Stop light switeh feed.
B 40 | Instrument lights.
Co 22 | Service stop light.
D 19 | Blackout headlight.
E__ 20 | Blackout marker and taillights.
¥y 15 | Light switch feed.
5 21 | Service taillight.
Il . Open.
K 75 | Stop light switch return.
| 491 | Front parking lights.
M__ 16 | Dimmer switch.
N 23 | Blackout stop light.
Regulator output
Early M135
A . 11 | Ignition switch feed.
B 8 | Battery-generator indicator.
C o 4 | Regulator-to-battery.
Late M135 and all other
models »
B 8 | Battery-generator indicator.
Co 4 | Regulator-to-battery.

168. Wiring and Harnesses

a. Wiring. All cables are covered with rubber insulation and cable
ends are soldered to their respective plug or receptacle. All cables are
14 gage unless otherwise indicated on wiring circuit diagrams (figs.
167 and 168). Numeral within circle indicates gage size of cable when
other than 14 gage is used. When replacing any cable, always use 14
gage unless otherwise indicated on wiring circuit diagram. Never
replace a cable with one of a smaller size. Cable ends must be soldered
to their respective plug or receptable, using rosin flux solder. Never
use acid flux solder on electrical connections.
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b. Harnesses.

314

(1)

(2)

(3)

When a group of cables lead from one general location on
the vehicle to another, these cables are grouped together to
form a harness. Harnesses are wound with waterproof elec-
trical tape. Ends of harnesses usually terminate at multiple
plug and receptable-type connectors; however, one or more
single cables may branch out from various points on a
harness. -

Any harness is readily replaceable by disconnecting each end
and single cables leading from the harness, and disengaging
harness from clips securing the harness at various points on
the vehicle. On multiple connectors, make sure locating key
and keyway are alined before attempting to insert plug. Do
not force plug into receptacle. If properly alined, plug will
enter receptacle under light pressure. Make sure rubber
sealing gasket or ring is in place before tightening connector
nuts.

Following is a list of harnesses used on these vehicles, to-

gether with a brief description of their location on the ve-
hicle.

(a) Headlight wiring harness. This harness leads from front

end connector at right side of radiator through spliced
junctions, with cables leading to right front lights and
across top of radiator to left front lights.

(6) Engine wiring harness. On early M135 trucks, engine

harness carries cables from engine connector (at side of
generator-regulator) to starter, distributor, and temper-
ature and oil pressure gage sending units. On late M135
and all other models, engine harness carries cables from
bayonet-type connectors at cowl to distributor, and tem-
perature and o1l pressure gage sending units.

(¢) Instrument panel-to-regulator-and-engine wiring harness.

This harness, having single cable bayonet-type connectors
connected to various units under instrument panel, termi-
nates at two multiple plug and receptacle type connectors
on early M135 trucks, one connecting to generator-regula-
tor output connector, the other connecting to engine con-
nector at side of regulator. On late M135 and all other
models, the engine connector is not used; each cable ter-
minates at a bayonet-type connector which connects directly
to engine harness.

(@) Instrument panel-to-cab-floor wiring harness. This har-

ness leads from light switch to two connectors at cab floor
at left of driver’s seat, with individual cables leading to
instrument panel lights, dimmer switch, horn -circuit



breaker, fuel pump circuit breaker, fuel gage, and tem-
porary parking brake switch. ‘
(e) Cab-to-headlight wiring harness. 'This harness carries
cables from front connector at cab floor, under back of cab
* to right frame side member, then forward inside of frame
side member to front end connector at right side of radia-
tor. Two cables branch out from harness and connect to
stop lamp switch through a double bayonet-type connector.
(f) Chassis wiring harness. This harness leads from rear
connector at cab floor rearward inside of frame left side
member. Near rear end of vehicle, it is divided at spliced
junctions, with one group of cables leading to right stop
and taillight, and one group leading to left stop and tail-
light and trailer receptacle. On tractor truck M221, this
harness is divided into two harnesses, front and rear, con-
" nected together near back of cab through bayonet-type
connectors. - The front harness branches off to trailer re-
ceptacle installed at rear of cab.

169. Bayonet-Type Connectors

a. Description. Single, and in some cases double, cable connec-
tions are made through bayonet-type connectors which are held to-
gether by interlocking shells (fig. 169). Terminals are crimped onto
end of each cable. Rubber grommet is held in place on end of cable
by a metal bushing. When cable terminals are inserted into ends of

GROMMET /FEMALE SHELL SLEEVE

MALE SHELL

SLEEVE MALE SHELL

o mael!

%

BUSHING G —

RA PD 148760
Figure 169. Bayonet-type cable connector components.
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sleeve or in connecting unit and the male and female shells are locked
‘together, the shells force the rubber grommets against ends of sleeve
~ or unit terminal, prov1d1ng a mOISture proof connection.

b. Inspection.

(1) Inspect cable terminal for corrosion and clean if necessary.
Make sure terminal is securely crimped onto end of cable
and that no wires are broken. If insulation at terminal is
cracked or if bare wires are exposed, replace cable or harness
assembly.

(2) Examine grommet for evidence of hardening or deteriora-
tion. Outer end must form a moisture-proof seal against
end of connector sleeve. If any damage is evident, replace
grommet (¢ and d below).

(8) Inspect shells for distortion and for broken ears on male
shells. Replace any shell which is broken (¢ and & below).

c. Disassembly. Slide connector shell back on cable to expose
bushing and grommet. Force bushing back off grommet, pull grom-
met off cable end, then remove bushing and shell.

d. Assembly.

(1) To facilitate assembling grommet on cable, apply a thm
coat of hydraulic brake fluid to end of cable.

(2) Place connector shell, bushing, and grommet on end of cable
in positions shown in upper view in figure 170.

(8) Slide bushing against shoulder on grommet as shown in
center view in figure 170. '

(4) Grip grommet and bushing between thumb and finger and
pull cable back through grommet until outer end of grommet
just covers outer shoulder on cable terminal as shown in
lower view in figure 170.

(5) Wipe hydraulic brake fluid off cable terminal after com-
pleting assembly.

170. Avuxiliary Power Outlet (Early M135)
(fig. 176)

Auxiliary power outlet, used only on early M135 trucks, is an elec-
trical receptacle mounted on steering column brace in cab. Circuit
to auxiliary power receptacle in cab and to auxiliary power terminal
“K” connection at trailer receptacle is fed from hot terminal on igni-
tion switch through a 15-amp circuit breaker which is also mounted
on steering column brace in cab. When not in use, a sealing cap 1is
screwed onto receptacle. Cap is secured to cowl by a ball-type chain.
Auxiliary power receptacle is a part of the instrument panel-to-cab-
floor wiring harness assembly.
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Figure 170. Installation of connector components.

Section XV. INSTRUMENTS, GAGES, SWITCHES, SENDING
UNITS, AND CIRCUIT BREAKERS

171. General

a. Instrument Qluster. The instrument cluster, located in center of
instrument board, contains the battery-generator indicator, engine
temperature gage, oil pressure gage, fuel gage, air pressure gage, and
speedometer (C, fig. 30). Instrument lights and high-beam indicator
light are mounted on back of instrument cluster (fig. 171). Instru-
ment cluster may be removed as a complete assembly to facilitate re-
placement of the individual units. »

b. Gages and Sending Units. All gages, except the speedometer are
electrically operated, and are activated only when the ignition switch
is turned on. Circuits to all gages are fed through the ignition switch;
circuits are grounded at the sending units which control the gage
actions. Sending units are actually rheostat-type resistance units
which automatically increase or decrease resistance in gage circuits
according to condition existing in the system controlling each circuit.
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Battery-generator indicator is connector directly to the “B” terminal
on the generator-regulator output connector and is activated at all
times. Gage g,ﬁd sending unit replacement procedures are described
in individual paragraphs.

c. Switches. Ignition switch, light switch, dimmer switch, tempo-
rary parking brake switch, and horn switch (button) are manually op-
erated. Stop light switch is automatically controlled by brake system,
and low air pressure switch is automatically controlled by air pressure
in the air system.

Figure 171. “Instrument cluster, rear view.

d. Circuit Breakers. On early M135 trucks, four automatic reset-
type circuit breakers are used in the electrical system, protecting the
fuel pump, light, horn, and auxiliary power circuits. On late M135
and all other models, light system circuit breaker is incorporated in
the light switch, and the auxiliary power outlet is omitted, leaving
only the horn and fuel pump circuit breakers. Circuit breakers are
mounted on under side of steering gear cowl bracket as shown in fig-
ures 176 and 177. Connections at all circuit breakers are made
through bayonet-type connectors. |
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172. Instrument Cluster

a. Removal.

(1) Disconnect speedometer flexible shaft from speedometer at
rear of instrument cluster (fig. 171).

(2) Remove four cap screw and lockwasher assemblies attaching
instrument cluster to instrument board. Tip cluster out of
instrument board, disengaging harness from clip at right side
of cluster.

(3) Replacement of individual units in instrument cluster can be
made with cluster in this position. To remove complete
cluster assembly, disconnect all harness cables from units on
cluster.

b. Installation. '

(1) If instrument cluster (fig. 171) was completely removed,
position cluster at instrument board and connect harness
cables to instrument cluster units. Refer to figure 171 or to
wiring circuit diagram (fig. 167 or 168) to identify number
on each cable and unit to which it connects.

(2) Engage harness in clip at right end of instrument cluster,
position cluster against instrument board, and attach with
four %624 x 54 cap screws with external-teeth lockwashers.

(3) Connect speedometer flexible shaft to speedometer at rear of
instrument cluster. »

173. Oll Pressure Gage and Sending Unit

a. Geneml Oil pressurse gage registers oil pressure in engine main
oil gallery Gage circuit is controlled by a sending unit mounted on
right side of engine above starter and connected to oil line leading
from engine oil gallery to oil filter (fig. 172).

b. Oil Pressure Gage Removal (fig. 171).

(1) Remove instrument cluster from instrument board (par.
172a).

(2) Disconnect two cables from oil pressure gage terminals.

(3) Remove nut and lockwashers from two studs attaching oil
pressure gage clamp (k) to back of gage. Remove clamp;
then pull gage out front of cluster.

c. Oil Pressure Gage Installation (fig. 171).

(1) Position gage in instrument cluster from front side. Place
oil pressure gage clamp (k) over two studs on gage, install
lockwasher and nut on each stud, and tighten nuts.

(2) Connect cable No. 36 to female terminal on gage, and con-
nect cable No. 27 from molded splice to male terminal on
gage.

(3) Install instrument cluster (par. 1725).
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d. Oil Pressure Gage Sending Unit Removal (fig. 172). Discon-
nect cable No. 36 from terminal on top of sending unit. Unscrew
sending unit from bracket on engine cylinder block.

e. 0il Pressure Gage Sending Unit Installation (fig. 172). Thread
sending unit into bracket on engine cylinder block and tighten. Do
not use sealing compound on sending unit threads as the electrical
circuit is grounded through the sending unit mounting. Connect cable
No. 36 to terminal on top of sending unit.

.'|74. Fuel Gage and Sending Unit

a. General. Fuel gage in instrument cluster registers level of fuel
in fuel tank. Fuel gage circuit is controlled by a sending unit installed
in fuel tank. Sending unit action is controlled by a float and linkage
mechanism which extends down into tank. '

Figure 172. Sending units and low air pressure swilch installed.

b. Fuel Gage Replacement (fig. 171). Fuel gage replacement pro-
cedure is same as for oil pressure gage (par. 173). Cable No. 27 from
molded splice connects to gage male terminal, and cable No. 28 con-
nects to gage female terminal.

¢. Fuel Gage Sending Unit Removal. Disconnect cable from send-
ing unit terminal on top of fuel tank. Remove five screws and gaskets
attaching sending unit to tank. Lift complete sending unit and float
mechanism out of tank. Discard gasket.

d. Fuel Gage Sending Unit Installation. Coat new cork gasket
with liquid-type gasket cement and place gasket on tank. Insert float
mechanism into tank and position with sending unit terminal pointing
toward frame side rail. Install five screws, with copper and asbestos

gasket on each screw, and tighten. Connect cable No. 28 to sending
unit terminal.
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175. Temperature Gage and Sending Unit

a. General. Temperature gage in instrument cluster registers tem-
perature of engine coolant in degrees Fahrenheit. Temperature gage
circuit is controlled by a temperature gage sending unit installed in
engine thermostat housing as shown in figure 172.

b. Temperature Gage Replacement (fig. 171). Temperature gage
replacement procedure is same as for oil pressure gage (par. 173).
Cable No. 27 from molded splice connects to gage male terminal, and
cable No. 33 connects to gage female terminal.

¢. Temperature Gage Sending Unit Removal (fig. 172). Discon-
nect cable No. 33 from sending unit terminal. Unscrew sending unit
from thermostat housing.

d. Temperature Gage Sending Unit Installation (fig. 172). Thread
sending unit into engine thermostat housing and tighten. Do not use
sealing compound on sending unit threads as the electrical circuit is
grounded through the sending unit mounting. Connect cable No. 33
to sending unit terminal.

176. Air Pressure Gage and Sending Unit

a. General. Air pressure gage in instrument cluster registers air
pressure in air system. Air pressure gage circuit is controlled by a
sending unit. Sending unit (fig. 172) is mounted on cowl inside cab
and 1s connected to air system at air line junction fitting on cowl.

b. Air Pressure Gage Replacement (fig. 171). Air pressure gage
replacement procedure is same as for oil pressure gage (par. 173).
Cable No. 27 from molded splice connects to gage male terminal, and
cable No. 300 connects to gage female terminal.

¢. dir Pressure Gage Sending Unit Removal (fig. 172). Exhaust
alr pressure from air system. Disconnect cable No. 300 from sending
unit terminal. Unscrew sending unit from air line junction fitting on
cowl.

d. Air Pressure Gage Sending Unit Installation (fig. 172). Thread
sending unit into top of air line junction fitting on cowl and tighten.
Do not use sealing compound on sending unit threads as the electrical
circuit is grounded through the sending unit mounting. Connect cable
No. 300 to sending unit terminal.

177. Voltmeter (Battery-Generator Indicator)

The voltmeter registers the condition of the electrical system as
described in paragraph 29. Replacement procedure is same as for oil
pressure gage (par. 173). Cable No. 8 connects to indicator terminal.

178. Speedometer and Flexible Shaft
(fig. 171)

a. General. Speedometer, mounted in top center of instrument
cluster, registers truck speed in miles-per-hour, and records accumu-
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lated mileage. The “LOW RANGE” and “HIGH RANGE” mark-
ings around speedometer face are important with regard to driving
the vehicle (par. 40). Speedometer is driven by a flexible shaft
which is connected to a fitting at the transfer.
b. Speedometer Removal.
(1) Remove instrument cluster from instrument board (par.
172a).
(2) Disengage cable connector from clip on speedometer clamp.
(8) Remove nut and lock washer from two speedometer clamp
studs. Remove cable connector clip from one stud, and
remove molded splice from other stud.
(4) Remove long stud and lockwasher securing clamp to speed-
ometer. Remove clamp, then remove speedometer from front
of cluster.

c. Speedometer Installation.

(1) Position speedometer in instrument cluster from front side.
Position clamp over speedometer at back of cluster; install
long stud and lockwasher, and nut and lockwasher attaching
clamp to speedometer.

(2) Place molded splice on long stud and secure with lockwasher
and nut. Place cable connector clip on short stud and secure
with lockwasher and nut. Engage cable connector in clip.

(8) Install instrument cluster in instrument board (par. 172b).

d. Speedometer Flexible Shaft Removal.

(1) Disconnect speedometer flexible shaft from speedometer and
from speedometer fitting at transfer.

(2) Remove three flexible shaft clips, one at front of cowl above
engine and two at floor sills under cab. Withdraw flexible
shaft through hole in cowl, and remove from under cab.

e. Speedometer Flexible Shaft Installation.

(1) The square end of the speedometer flexible shaft connects to
the speedometer, and the tongued end connects to fitting at
transfer. Insert square end of flexible shaft through hole
in cowl and position grommet around shaft in cowl.

(2) Connect flexible shaft at speedometer and at fitting on trans-
fer.

(3) Install three flexible shaft clips, one on cowl above engine
and two on floor sills under cab.

179. Ignition Switch

a. General. Lever-type ignition switch is mounted at extreme left
side of instrument board. Operation of ignition switch is explained

in paragraph 20. Wiring connections at switch are made through
bayonet-type connectors.
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b. Remowal.

(1) Remove screw and lockwasher attaching switch lever to switch
shaft. Pull lever off shaft.

(2) Remove nut and lockwasher from ignition switch; then re-
move switch from under instrument board. Ignition switch
name plate will come off instrument board.

(3) Disconnect harness cable No. 11 from switch cable No. 11;
then disconnect three other harness cables from switch cables.

¢c. Installation.

(1) Connect harness cables to ignition switch cables, making sure
cable numbers are matched. Do not connect cables No. 11
until the other three cables have been connected. :

(2) Insert shaft end of switch through hole in instrument board
from back side, with locating pin in switch engaging locating
hole in panel. Install name plate, lockwasher, and nut on
switch and tighten firmly.

(3) Install switch lever on switch shaft and attach with screw and
lockwasher.

180. Main Light Switch

a. General. Light switch (Y, fig. 29) is mounted on instrument
board at left of steering column. Switch is three-lever-type, with main
switch lever, auxﬂlary lever, and switch locking lever. Operation of
light switch is described in paragraph 45. Wiring connections at
switch are made through a multiple plug and receptacle-type connector -
at back of instrument board.

b. RBemoval. Disconnect wiring harness connector from light switch
at back of instrument board. Remove four screws and lockwashers
attaching light switch to instrument board ; then remove switch from
back of panel. Switch name plate will come off when two upper screws
are removed.

¢. Installation. Position light switch in instrument board from back

:side and attach with four screws and lockwashers. Switch name plate
must be installed under the two upper screw heads. Tighten screws.
Connect wiring harness connector to light switch connector.

181. Temporary Parking Brake Switch

a. General. Temporary parking brake switch (U, fig. 29), mounted
on instrument board above steering column, is a lever-type switch
which controls electrical circuit to temporary (electric) parking brake
solenoid. Use of switch is described in paragraph 43. Wiring connec-
tions at switch are made through bayonet-type connectors.

b. Replacement. Replacement procedures for temporary parking
brake switch are same as for ignition switch (par. 179). Harness
cables No. 53 connect to switch cables.
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182. Dimmer Switch
(fig. 173)
a. General. Dimmer switch is mounted under toe pan at left side,
with switch button extending up through toe pan into cab, accessible

to driver’s left foot. Dimmer switch selects headlight high or low

beam when headlight circuit is energized by the main light switch
(par. 45¢).

Figure 173. Dimmer switch installed.

b. Remowal.

(1) Disengage cable connector from clip on cab floor sill. Dis-
- connect harness cables from switch cable and from terminals
at switch.
(2) From inside cab, remove two screws and lockwashers attach-
ing dimmer switch to under side of toe pan and remove switch.
c. Installation.
(1) Position switch under toe pan, with switch plunger extending
up through toe pan. Attach switch to toe pan with two serews
and lockwashers, installed from inside cab.
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(2) Connect the two-cable harness connector (cables No. 17) to
switch cable connector No. 17; engage connector in clip on -
floor sill. Connect harness cable No. 16 to switch “BATT”
terminal, and connect harness cable No. 18 to switch “LB”

terminal.
183. Stop Light Switch
a. General.

(1) Hydraulically operated stop light switch (fig. 174), used on
all models, except truck tractor M221, is connected into hy-
draulic brake line at frame right side member ahead of rear
air tank. When brakes are applied, hydraulic pressure closes
switch contacts, completing circuit to blackout or service stop

light, depending upon which circuit is energized through the
main light switch (par.45b). :

Figure 17). Hydraulic stop light switch installed.

(2) Stop light switch (fig. 175) used on truck tractor M221 is air-
operated to provide operation of trailer stop light when
trailer brakes are applied either by the truck brake system or
by the trailer brake hand control valve. Stop light switch is
connected to outlet side of double check valve which is
mounted inside left frame side member above forward rear
axle. When brakes are applied, either by foot application
of truck brakes or by hand application of trailer brakes only,
alr pressure closes switch contacts. With switch contacts
closed, circuit is completed to blackout or service stop light,

depending upon which circuit is energized through the main
light switch.
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Figure 175. Air-operated stop light switch installed.

b. Removal. ’ *

(1) Hydraulic-type (all models except M221) (fig. 174). Dis-
connect wiring harness cables from stop light switch termi-
nals. Unscrew switch from tee fitting in hydraulic line. Do
not apply brakes with stop light switch removed, and immedi-
ately install new switch to prevent loss of brake fluid and en-

‘trance of air into hydraulic brake lines.

(2) Air-type (M221 only) (fig.175). Disconnect wiring harness
cables from stop light switch terminals. Unscrew switch
from pipe nipple at side of double check valve.

¢. Installation.

(1) Hydraulic-type (all models except M221 ) (fig. 174). Thread
switch into tee fitting in hydraulic line and tighten firmly.
Connect wiring harness cables (No. 75) to switch terminals.
Bleed brakes (par.237).

(2) Air-type (M221 only) (fig. 175). Thread switch onto pipe
nipple at side of double check valve and tighten. Connect
wiring harness cables (No. 75) to switeh terminals.

184. Circuit Breakers
(fig. 176 or 177)

0. Removal. Disconnect wiring harness cable connectors from cir-
cuit breaker terminals. Remove two screws, nuts, and lockwashers at-
taching circuit breaker to under side of steering gear cowl bracket, and
remove circuit breaker.
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Figure 177. Horn and fuel pump circuit breakers installed (late M135 and all
other models).

327



b. Installation. Position circuit breaker under steering gear cowl
bracket and attach with two screws, lockwashers, and nuts. Connect
wiring harness cables to circuit breaker terminals, referring to figure

167 or 168 for identification of cables connecting to each circuit
breaker.

185. Horn and Horn Button

a. General. Electrically controlled, air-operated horn (fig. 178) 1s
mounted on under side of hood reinforcement above engine. Horn is
accessible with hood in raised position (par. 303b). Flexible air line
from junction fitting on cowl connects to-air inlet at horn solenoid.
When electrical circuit through solenoid is completed by horn button
in center of steering wheel (fig. 179), solenoid admits air pressure into
the vibrating-diaphragm-type horn, causing horn to sound. Wiring
connections at horn are made through bayonet-type connectors; con-
nectors are secured in clips attached to horn projector bracket. Horn
circuit is protected by a 15-amp circuit breaker (fig. 176 or 177)
mounted on steering gear cowl bracket.

Figure 178. Horn installed.



b. Horn Removal (fig. 178).

(1) Exhaust air pressure from air system. Disconnect flexible
air line from horn solenoid.

(2) Remove two cap screws and nuts attaching horn to horn
bracket. Disengage cable connectors from clips on horn pro-
jector bracket and disconnect cables.

c. Horn Installation (fig. 178).

(1) Connect wiring harness cables (No. 25) to horn solenoid
cables; then engage connectors in clips on horn projector
bracket. .

(2) Position horn at mounting bracket on hood reinforcement and
attach with two 14-28 x 1-14 cap screws and 14-28 nuts,
securing wiring harness clip under one of the nuts. Tighten
nuts and engage wiring harness in clip.

(3) Connect flexible air line to horn solenoid inlet, tightening the
connection firmly.

d. Horn Button Removal (fig. 179). Remove four cross-recess
screws attaching horn button retaining ring to steering wheel. Re-
move retaining ring, horn button, and contact and spring assembly.

e. Horn Button Installation (fig. 179). Make sure end of contact
and terminal in center of steering wheel nut are clean. Position con-
tact and spring assembly on steering wheel nut, install horn button and
retaining ring, and attach retaining ring to steering wheel with four
No. 8 x 74 cross-recess tapping screws.

Figure 179. Horn button and contact installed in steering wheel.

329



186. Low Air Pressure Switch and Buzzer
(fig. 172)

a. General. Low air pressure switch and buzzer are safety devices
designed to give a warning when pressure in air system is below a safe
limit (60 psi) for brake operation. Low air pressure switch is actually
an air-controlled switch in an electrical circuit, automatically control-
ling circuit to a warning buzzer cab. Low air pressure switch is
mounted at center of cowl inside of cab, and is connected to air system
at air line junction fitting on' cowl. Warning buzzer is mounted on
left side of cowl inside cab. Switch and buzzer circuit is fed through
ignition switch and is grounded through the buzzer mounting.

b. Low Air Pressure Switch Removal. Disconnect cables No. 85
from terminals at top and bottom of low air pressure switch. Discon-
nect air line from fitting on switch body. Remove two cap screws and
nuts attaching switch to cowl, and remove switch.

¢. Low Air Pressure Switch Installation. Position low air pressure
switch on cowl and attach with two 14-28 x 3/ cap screws and 1428
safety nuts. Coat air line fitting threads with plastic-type gasket
cement ; then connect air line to fitting on switch. Connect cables No.
85 to terminals at top and bottom of switch.

d. Low Air Pressure Buzzer Removal. Disconnect cable No. 85 from
terminal at top of buzzer. Remove three cap screws and nuts attaching
buzzer to cowl, and remove buzzer.

e. Low Air Pressure Buzzer Installation. Position low air pressure
buzzer on cowl with terminal at top and attach with three 1428 x 54

cap screws and 14,28 safety nuts. Connect cable No. 85 to terminal
at top of buzzer. '

Section XVI. RADIO INTERFERENCE SUPPRESSION
187. Purpose

a. Radio interference suppression is the elimination or minimizing
of the electrical disturbances which interfere with radio reception,
or disclose the location of the vehicle to sensitive electrical detectors.
It is important, therefore, that vehicles with, as well as vehicles with-
out, radios be suppressed properly to prevent interference with radio
reception of neighboring vehicles.

b. Suppression of these vehicles is accomplished by the use of metal-
lic shielding, capacitors (condensers), and resistor suppressors. Wir-

ing that may carry interfering surges to a point where interference
will affect radio reception is shielded.

188. Description

a. Ignition System. Radio interference suppression in the ignition
system is accomplished by a coaxial capacitor, a bypass capacitor,
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and a resistor connected into the primary circuit; resistors in distribu-
tor rotor, distributor cap, and spark plugs; and shielded spark plug
cables.

b. Generating System. The generatmg system is suppressed by
static collector brushes at each end of generator armature shaft; a
coaxial capacitor in generator output cable; two coaxial capacitors
connected in series in the regulator output cable; a radio frequency
choke coil in field circuit in regulator; and a shielded generator-to-
regulator wiring harness.

¢c. Starter. The starter is suppressed by a capamtor connected into
the starter field circuit.

d. Fuel Pump The electric fuel pump is suppressed by a coaxial
capacitor in input cable and a shielded capacitor-to-motor lead.

189. Ignition System Radio Suppression

a. Description and Data (fig. 180). The primary connection at
the distributor terminal is equipped with a 0.25 to 0.35 mfd coaxial
capacitor which is grounded to the distributor housing. A resistor is
connected into the primary circuit ahead of the ignition coil. A 0.70
to 1.00 mfd bypass capacitor is connected to the ignition coil positive
(+) terminal and grounded to the distributor housing. A 10,000-
ohm resistor is built into the distributor rotor, and each output tower
in the distributor cover is equipped with a 5,000-ohm resistor. Spark
plug cables are shielded with a metallic braid molded into the cable
insulation. A 10,000-ohm resistor is built into each spark plug.
Spark plugs are shielded by the metal shells to which the cables con-
nect. Capacitors and the primary circuit resistor can be replaced if
defective.

10,000 OHM RESISTOR IN DISTRIBUTOR ROTOR
SHIELDED SPARK PLUG CABLES

0.25 TO 0.35 MFD
COAXIAL CAPACITOR

RESISTOR

WWe—= ——= ———
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___________ L _ _ 4|l JRESISTOR IN I

B ! /IEACH outeuT !
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Figure 180. Schematic circuit dicgram of ignition system radio suppression
UNits,
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b. Distributor Ignition Coil Capacitor (fig. 119).

(1) Removal. Remove distributor cover. Disconnect capacitor
cable terminal from ignition coil positive (+) terminal.
Remove screw and clamp securing capacitor in distributor
housing. Lift capacitor out of distributor housing.

(2) Installation. Make sure curved spring washer is clean and
in place in bottom of capacitor opening in distributor hous-
ing, with convex side up. Imsert capacitor into housing and
secure in place with clamp and screw and lockwasher assem-
bly. Connect capacitor cable terminal to ignition coil posi-
tive (+) terminal. Install distributor cover, making sure
gasket is in good condition and in place.

o. Distributor Coaxial Capacitor (fig. 119).

(1) Removal. Remove distributor cover. Disconnect primary
cable from coupling at distributor. Remove four screw and
lockwasher assemblies attaching coupling to distributor hous-
ing. Remove coupling and gasket. Disconnect capacitor
cable from resistor terminal. Withdraw capacitor from dis-
tributor housing.

(2) Installation. FPlace curved spring washer over capacitor
cable with convex side next to capacitor. Thread capacitor
cable through opening in distributor housing and insert ca-
pacitor into housing. Install coupling and gasket on distrib-
utor housing and attach with four screw and lockwasher as-
semblies. Connect capacitor cable to resistor terminal and
connect primary circuit cable to primary coupling. Install
distributor cover, making sure gasket is in good condition
and in place.

d. Distributor Primary Circuit Resistor (fig. 119).

(1) Remowval. Remove distributor cover. Disconnect cable
from resistor terminal. Disconnect resistor cable from igni-
tion coil positive (+) terminal. Remove two screw and lock-
washer assemblies attaching resistor mounting bracket to
distributor housing. Remove bracket; then 1ift resistor and
insulator out of distributor housing.

(2) Installation. Make sure curved spring washer is in place in
resistor opening in distributor housing with convex side up.
Position resistor and insulator in distributor housing and
secure with mounting bracket and two screw and lockwasher
assemblies. Connect resistor cable to ignition coil positive
(+) terminal, and connect primary circuit coaxial capacitor
cable to resistor terminal. Install distributor cover, making
sure gasket is in good condition and in place.
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' 190. Generating System Radio Suppression

a. Description and Data (fig. 181). A 0.09 to 0.15 mid coaxial ca-
pacitor is connected into the generator output cable; capacitor is in-
stalled in the generator harness connector elbow and grounded to the
elbow. Conductive brushes are installed in the generator, grounding
each end of the armature shaft. Wiring harness leading from gen-
erator to generator-regulator is shielded with metallic braid molded
into the harness insulation. Two 0.09 to 0.15 mfd coaxial capacitors
are connected in series in the generator-regulator output cable and are
grounded to the regulator base. A radio frequency choke coil is con-
nected into the field circuit in the generator-regulator. Regulator base
is divided into compartments for isolation of the leads.

.CAPACITORS CONNECTED IN

TWO 0.09 TO 0.15 MFD COAXIAL
SERIES IN OUTPUT LEAD

GENERATOR—] |
REGULATOR}" {BASE DIVIDED INTO COMPARTMENTS
{ LFOR ISOLATION OF LEADS
- -LJ' (SHIELDED GENERATOR-
RADIO FREQUENCY] | , OUTPUT / ] TO-REGULATOR HARNESS
CHOKE COIL§ | ]
1

COAXIAL CAPACITOR

0.09 TO 0.15 MFD}’

GROUNDING EACH END
OF ARMATURE SHAFT

CONDUCTIVE BRUSHES}

GENERATOR/ ) 'RA PD 148769

Figure 181. Schematic circuit diagram of generating system radio
suppression units.

b. Replacement. Since replacement of the suppression units in the
generator and generator-regulator requires disassembly of the gener-
ator and generator-regulator, they cannot be replaced by the using
troop organization. If radio interference is originating in the gen-
erator or generator-regulator (par. 89), the complete generator or
generator-regulator must be replaced (par. 165 or 156).

191. Starter Radio Suppression

a. Description and Data. Starter series field windings and in-
sulated brushes are grounded to commutator end head through a 0.40
to 0.60 mfd capacitor (fig. 182). Capacitor (fig. 146) is mounted on
commutator end head and is grounded through its mounting.
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Figure 182. Schematic circuit diagram of starter and fuel pump radio
suppression units.

- b. Starter Capacitor (fig. 146).

(1) Removal. Remove starter (par. 151a). Disengage two
cover retaining clips from pins in starter field frame and pull
end cover off starter. Disconnect capacitor cable from field
and brush terminals. Remove through-bolt attaching ca-
pacitor bracket to end head. Remove capacitor and bracket,
then remove capacitor from bracket. Discard capacitor.

(2) Installation. Install new capacitor in capacitor bracket.
Insert through-bolt through capacitor bracket and commu-
tator end head and thread bolt into drive housing. Connect
capacitor cable to starter field and brush terminals. Install
starter end cover (par. 1510) ; then install starter (par 151¢).

192. Fuel Pump Radio Suppression
(fig. 182)

a. Description and Data. A 1.5 mfd coaxial capacitor is installed
in capacitor housing on top of fuel pump hanger and connected to the
fuel pump input cable. Cable from capacitor to fuel pump motor is
shielded with metallic braid molded into the cable insulation.

b. Fuel Pump Capacitor Replacement.

(1) Remowal. Disconnect fuel and ground cables from terminals
on fuel pump capacitor housing. Remove four cap screws
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(2)

and lockwashers attaching capacitor housing to fuel pump
hanger. Remove capacitor housing ; then disconnect capaci-
tor cable from fuel pump motor cable terminal. Discard
gasket. Remove four screws attaching capacitor terminal
‘plate to capacitor housing and remove capacitor and terminal
plate assembly. Discard capacitor and terminal plate as-
sembly.

Installation. Assemble new capacitor and terminal plate
assembly to capacitor housing, using new gasket, and attach
with four screws. Connect capacitor cable to fuel pump
motor cable terminal. Install capacitor housing on fuel
pump hanger, using new gasket, and attach with four cap
screws and lockwashers. Connect feed cable No. 77 to capaci-

tor terminal and connect ground cable to other terminal on
capacitor housing. '

Section XVII. TRANSMISSION AND CONTROLS

193. Description and Data

a. De
(1)

(2)

(3)

(4)

scription.
This section includes organizational maintenance on trans-
mission and controls. Reference must be made to paragraph
40 for operation of transmission by driver. '
The Hydra-Matic transmission provides for automatic selec-
tion of gear ratios to supply necessary power output for oper-
ation of vehicle under all conditions. Transmission is at-
tached directly to engine flywheel housing as shown in figure
183. Rear of transmission is supported by frame cross mem-
ber on two flexible cushioned mountings. Transmission
mountings serve also as power plant rear supports.
Engine flywheel housing incloses a fluid coupling used to
transmit power to transmission. Fluid coupling eliminates
need for a manually operated clutch. Fluid coupling is com-
bined with hydraulically controlled planetary gear units to
provide four forward and one reverse speed in either of two
driving ranges, namely : HIGH RANGE and LOW RANGE.
Fluid coupling is composed of two torus members (fig. 184),
inclosed in an oil-filled chamber formed by flywheel and torus
cover. Engine power is transmitted from flywheel through
torus cover which drives front planetary unit, and power in-
put to driving torus in fluid coupling is through front plane-
tary unit. Driven torus is mounted on transmission main
shaft which drives rear planetary unit.
Front and rear planetary units are similar in construction,
each having a band designed to be applied to or released from
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Figure 183. Transmission instelled.
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Figure 184. Schematic view of fluid coupling and front planetary umit.

(5)

its respective drum. When front unit band is applied to
drum, center gear is held and unit is said to be in reduction.
When rear unit band is applied, internal gear is held and
rear unit is in reduction. A multiple disk clutch is incorpo-
rated in each planetary unit, and when clutcl, is engaged, unit
is in direct drive. Bands and clutches are actuated by springs
and hydraulically operated servos.

The two-speed reduction unit located in rear section of trans-
mission is planetary-type, incorporating a cone-type clutch
applied by a piston to hold internal gear when unit is in
LOW RANGE or reduction. A multiple disk-type clutch,
also applied by a piston, is used for placing reduction unit in
HIGH RANGE or direct drive. Choice of ran ges is made by

driver (par. 40) through use of manually operated control
lever.
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(6) Transmission oil temperature 1s controlled by an oil cooler
located in bottom of transmission oil pan. Cooler is con-
nected to engine cooling system and coolant from engine 18
circulated through cooler.

b. Data.

Transmission model_ oo ——mmmmmmmmmmmmmmmTmm T 302M
Ratios:

Gear High range Low range
st speed- - o —oocoommmmmmmmmmooT 4.08:1 e 15.67:1
2d speed_ - --cmmmmmmmmmm s 2. 6311 _ e 10. 05:1-
3d speed oo - -cmomm-mmm-mmmmm oo 1.55:1 e mm e 5.95:1
4th speed - - ——--oo-o---mmommo 10031 e 3.82:1
ReVerse. - - - —cc-mmmmmmmmmmm == A 54:1 e 17.35:1
Lubricant ¢apacity - - - - —--------=---=-----="-7"7TTTTTTTIT 16 gts. approx.

194. Checking, Draining, and Filling

a. 0l Filler Tube. On some early vehicles, there is no oil screen 1n-
stalled in the oil filler tube. No modification is needed on these ve-
hicles, as there is no restriction encountered when adding or refilling o1l
in transmission. On other early vehicles, an oil screen was installed 1n
oil filler tube. On these vehicles, modifications as described in MWO
ORD G749-W4 must be accomplished.

b. Checking Oil Level. Refer to lubrication chart (par.69) for type
of oil and lubrication intervals. Transmission oil level indicator (dip-
stick), located in the oil filler tube, has two level marks: COLD
FULL—lower mark and HOT FULL—upper mark (fig. 185). COLD
FULL mark is used for checking oil level when vehicle has not been
run for an extended period HOT FULL mark is used when checking

oil level after vehicle has been run and engine and transmission are

warmed to normal operating temperature. Transmission oil level must

be checked in the following manner if a correct reading on indicator is
to be obtained. -

Note. Transmission does not burn or use oil as an engine does. If oil level

lowers appreciably from one checking period to another, transmission is leaking

oil. Refer to paragraph 195 for procedures used when making oil leakage check.
1f oil level is higher than HOT FULL mark on indicator, refer to paragraph 196
for procedures used when making coolant leakage check.

Caution: Transmission oil levelis checked with engine running and
with transmission in F-1 HIGH RANGE. Engine must not be run
above idling speed, and parking brake must be firmly applied. Asa
further precaution, personnel should not be in front of vehicle while
oil level check is being made. »

(1) T'ransmission cold. ‘When engine has not been run for an ex-
tended period, apply parking brake and start engine. Move
transmission control lever into F-1 HIGH RANGE position
and run engine at idling speed for 3 to 5 minutes. Lift floor
plate to gain access to transmission oil level indicator; then
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Figure 185. Transmission oil level indicator removed.

clean all dirt from area around indicator. With engine still
running, withdraw indicator, wipe off, and reinsert. Again
withdraw indicator. Oil level reading should be at approxi-
mately the COLD FULL mark on indicator (fig. 185).

(2) Transmission hot. When vehicle has been run and engine and
transmission are warmed to normal operating temperature,
apply parking brake and start engine. Move transmission
control lever into F-1 HIGH RANGE position and run en-
gine at idling, speed for 3 to 5 minutes. Lift floor plate to gain
access to transmission level indicator ; then clean all dirt from
area around indicator. With engine still running, withdraw
indicator, wipe off, and reinsert. Again withdraw indicator.
0il level reading should be approximately at HOT FULL
mark on indicator (fig. 185).

¢. Replenishing Oil. With transmission control lever in N (neutral)
position and parking brake lever applied, start engine. Move trans-
mission control lever into F-1 HIGH RANGE position. Clean all
dirt from areas around filler cap; then remove filler cap and level indi-
cator. Add sufficient oil to bring oil level up to reading on indicator
(fig. 185), depending upon whether transmission is COLD or HOT as
described in b above. Install filler cap and indicator; then recheck oil
level.

Caution: Do not overfill transmission. An excessive amount of o1l
will cause spinning Jrums to aerate oil, causing heating and foaming of
oil which in turn will cause erratic shifting and oil leakage.

d. Draining Transmission Ol (fig. 186).

(1) Drain fluid coupling. Remove eight cap screws and lock-
washers attaching flywheel housing cover to flywheel housing;
then remove cover. Turn engine flywheel until torus cover
drain plug is at lowest point ; then remove torus cover drain
plug. Discard plug gasket.

(2) Drain oil pan. Remove transmission oil pan drain plug from
bottom of oil pan. Discard plug gasket.
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Figure 186. Transmission 0il and water drain plugs installed—flywheel
housing cover removed.

(3) Drain reduction case. Remove reduction unit drain plug

from rear of transmission. Discard plug gasket. .

(4) Install drain plugs. After transmission and fluid coupling

are thoroughly drained, apply a thin coating of plastic-type
gasket cement to threads of torus cover drain plug and in-
stall plug in torus cover. Tighten plug to 15 to 18 pound-
feet torque. Install flywheel housing cover on flywheel hous-
ing, attaching with eight 35-16 x 1 cap screws and 34-inch
lockwashers. Tighten cap screws. Install drain plugs and
new gaskets in bottom of transmission oil pan and at rear
of transmission in reduction case. Tighten plugs to 35 to 45
pound-feet torque.

e. Refilling Transmission.
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(1) With transmission and fluid coupling thoroughly drained

and drain plugs installed (d above), lift floor plate to gain
access to transmission oil level indicator and filler cap. Clean
all dirt from area around filler cap; then remove filler cap
and level indicator.

(2) Pour 12 quarts of engine lubricating oil (OE-10) into trans-

mission case (A, fig. 187), or when temperature of +10° F.
or below is expected, use subzero engine lubricating oil
(OES). Be sure container and spout or funnel used to pour
oil are clean. Install filler cap and level indicator in trans-
mission oil filler tube.

(3) With transmission control level in N (neutral) position and

parking brake lever applied, start engine. Move control
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Figure 187. Typical method of filling transmission.

lever into F—1 HIGH RANGE position and run engine at
idling speed for approximately 5 minutes (B, fig. 187).

(4) Remove filler cap and level indicator from filler tube; then
add sufficient additional oil (approx. 4 qts.) to bring oil level
up to COLD FULL mark on indicator (C, fig. 187). Install
filler cap and level indicator in oil filler tube.

Caution: Oil capacity of Hydra-Matic transmission 1s
approximately 16 quarts. However, correct oil level is
determined by level reading on indicator, not by quantity of
oil added. Do not overfill transmission. An excessive amount
of oil will cause spinning drum to aerate oil, causing heating
and foaming, which in turn will cause erratic shifting and
oil leakage.

(5) Continue to run engine at idling speed until normal operat-
ing temperature of engine and transmission is reached ; then
recheck oil level as deseribed in & (2) above to HOT FULL

mark on level indicator.

195. Oil Leakage Checks

a. General. The Hydra-Matic transmission does not burn or use
oil as an engine does. Consequently, if transmission oil level is found
to be low at frequent checking periods, cause is due to leakage. Source
of leakage must be determined and condition corrected to avoid seri-
ous damage to transmission.

b. At Flywheel and Torus Cover (fig. 188).

(1) Remove eight cap screws and lockwashers attaching fly-
wheel housing cover to flywheel housing ; then remove cover.

(2) Using dry-cleaning solvent or volatile mineral spirits, wash
flywheel and torus cover thoroughly; then dry completely.

(3) Spread a clean piece of white or brown paper under fly-
wheel and torus cover.
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Figure 188. Location of possible oil leaks.
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(4) With transmission control lever in N (neutral) posmon,
start engine and run at a speed of 700 rpm for several min-
use, or until spray marks appear on paper; then stop engine.

(5) Check for leaks in line with spray marks on paper; also
examine flywheel and torus cover carefully.

(6) If oil is streaked dlong front face of flywheel, leakage is be-
tween flywheel and crankshaft. If oil is streaked along torus
cover, leakage is occurring between torus cover neck and oil
seal, between front oil pump cover and transmission case, at
torus cover dampener rivets, or.from front pump cover to
body bolts.

(7) If flywheel or torus cover are not streaked with oil, leakage
may be at joint between flywheel and torus cover.

(8) Ifevidence of leakage is found at any point described in (5, 6,
and 7) above, notify ordnance maintenance personnel.

(9) If leakage is found at torus cover drain plug, tighten plug.
If leak continues, remove drain plug and drain fluid coupling.
Apply a thin coating of gasket cement to threads of plug;
then install plug in torus cover. Tighten plug to 15 to 18
pound-feet torque. Refill transmission to proper level (par.
194e).

c. At Transmission Qil Pan.

(1) Check for loose oil pan to transmission case attaching cap
serews and nuts. If found loose, tighten cap screws and nuts
to 10 to 13 pound-feet torque. If leakage at this point con-
tinues, cause may be defective oil-pan-to-transmission-case
gasket. Replace gasket as in (a) through (%) below.

() Remove drain plug at bottom of transmission oil pan
marked WATER and drain water from transmission oil
cooler in oil pan. Refer to figure 186.

(b) Remove magnetic oil pan drain plug from transmission
oil pan (plug is marked OIL) and drain oil from transmis-
sion oil pan into a clean receptacle. Refer to figure 186.

(¢) Unscrew oil cooler line nuts at both sides of transmission
oil pan; then pull lines free from transmission.

(4) Remove 10 cap screws, 2 stud nuts, and 12 copper washers
attaching oil pan to transmission case; then remove oil pan
and pan-to-case gasket from case. Discard gasket and
washers.

(e) Scrape all dirt or old gasket material from transmission
case and oil pan mating surfaces; then position new oil-
pan-to-transmission-case gasket on transmission oil pan.

(f) Position oil pan on transmission case, making sure front
oil pump intake tube is properly positioned.
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(9) Install ten % ¢-18 x 34 cap screws, two 7 ¢—24 stud nuts, and
12 new 114,-inch copper washers which attach oil pan to
transmission case. Tighten cap screws to 15 to 18 pound-
feet torque and stud nuts to 10 to 13 pound-feet torque.

(%) Position oil cooler lines on each side of transmission oil
pan; then tighten cooler line nuts.

(¢) Install oil pan magnetic drain plug in transmission oil pan.
Tighten plug to 35 to 45 pound-feet torque.

(7) Install water drain plug and tighten to 35 to 45 pound-feet
torque; then refill engine cooling system (par. 142a).

(%) Replace transmission oil previously removed; then check
torque; then refill engine cooling system (par. 194¢).

(2) If leakage is found at transmission oil pan drain plug, check
to see if plug is loose. Tighten plug to 85 to 45 pound-feet
torque. If leakage continues, remove drain plug and gasket
from oil pan. Discard gasket. Install new gasket on drain
plug; then install plug in oil pan. Tighten plug to 35 to 45
pound-feet torque. '

d. At T'ransmission Side Cover.

(1) Check oil pressure test plug, pressure regulator plug, and
external oil line fittings for looseness. Tighten loose parts as
necessary. v ‘

(2) Check for loose transmission-side-cover-to-case attaching cap
screws. If loose, tighten cap screws to 12 to 15 pound-feet
torque. If leakage continues at this point, notify ordnance
maintenance personnel.

e. Between Transmission Case and Reduction Unit Case. If leak-
age 1s noticed from between transmission case and reduction unit case,
notify ordnance maintenance personnel.

f. At Bottom of Reduction Unit Case.

(1) If leakage is from reduction unit drain plug, check to see if
plug is loose. Tighten plug to 35 to 45 pound-feet torque. If
leakage continues, remove plug from case and install new
gasket on plug. Install plug in case and tighten to 35 to 45
pound-feet torque.

(2) If leakage is evident between rear-bearing retainer and re-
duction unit case gasket area, notify ordnance maintenance
personnel.

g- At Rear of Reduction Unit. If leakage is evident at rear of
reduction unit, report condition to ordnance maintenance personnel.

h. Around Reduction Unit Control Valve Assembly.

(1) If leakage is occurring from reduction unit pressure regula-
tor valve plug, tighten plug to 35 to 45 pound-feet torque.
If leakage continues, remove plug from reduction unit control
valve body and discard the fiber washer. Install new fiber
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washer on plug; then install plug in control valve body.
Tighten plug.to 35 to 45 pound-feet torque.

(2) If leakage is found at manual control valve stop pipe plug,
tighten plug to 25 to 30 pound-feet torque.

(3) If reduction unit control valve assembly or control lever seals
are found to be defective, causing leakage, notify ordnance
maintenance personnel.

196. Water Leakage Checks

a. Internal Leaks. If transmission oil level is found to be high at
fréquent checking periods, cause is probably due to internal water leaks
from cooler core or cooler core connections. Check for internal water
leakage by draining a small quantity of oil from transmission. Ex-
amine drained oil for presence of water. If evidence of internal water
leakage is found, report to ordnance maintenance personnel. If no
evidence of internal water leakage is found, refill transmission as di-
rected (par. 194¢).

b. At Oil Cooler Cover. If water leakage is found at cooler core
cover, cause may be loose covér-to—transmission—oil—pa,n attaching cap
screws, or defective cover-to-oil-pan gasket. Tighten cover-to-oil-pan
cap screws to 15 to 18 pound-feet torque. If leakage continues, remove
eight cover-to-oil-pan attaching cap screws and lockwashers; then re-
move cover and cover-to-oil-pan gasket. Discard gasket. Scrape any
accumulation of dirt or old gasket material from cover and oil pan
mating surfaces. Position new gasket and cover on oil pan; then at-
tach cover to oil pan with eight %,4-18 x 7% cap screws and %¢-inch
lockwashers. Tighten cap screws to 15 to 18 pound-feet torque.

o. At External Water Cooler Hose Connections. Tighten all hose
connections.

d. At Oil Pan Water Drain Plug. Tighten water drain plug to 35
to 45 pound-feet torque. If leakage continues, remove plug from oil
pan and discard gasket. Install new gasket on drain plug; then install

plug in oil pan. Tighten plug to 35 to 45 pound-feet torque. Refill
engine cooling system (par. 1424). :

197. Operation Tests

a. General. Approximately 70 percent of Hydra-Matic transmis-
slon troubles can be corrected by external adjustments without remov-
Ing transmission from vehicle. While many of the corrections of
troubles are beyond the scope of the using organization, following tests
should be made to determine necessity for replacement of transmission.
It should be kept in mind that directions should be followed carefully
and that a complete diagnosis be made. Perform all tests; if any are
omitted, an incorrect diagnosis will be the result. Perform operation
tests at intervals indicated in table IV,
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b. Purpose. Various tests and checks are made with engine run-
ning under simulated operating conditions and/or actual road testing
vehicle, to determine malfunctions in transmission. From results of
checks or tests some parts of transmission can be replaced or adjusted
without removing transmission from vehicle.

¢. Preliminary Checking Procedures. Certain factors directly af-
fecting operation of Hydra-Matic transmission must be checked before
making operation tests. An accurate check of the following proced-
ures will assist in rapid location and correction of transmission mal-
functions. After these preliminary checks are made, make road tests
as described in paragraph 199.

(1) T'ransmission oil check.

(@) Oil level. Make oil check (par. 1945). If oil level is too
low, make oil leakage check (par. 195). If oil level is
too high, make water leakage check (par. 196) or refer
to CAUTION regarding overfilling (par. 194e(4)).

(b) Oil pressure. Make oil pressure test (par.198).

(2) E'ngine performance. Engine performance has a very defi-
nite influence on transmission performance. Engine idle
speed (375 rpm) and idle mixture adjustments must be accom-
plished as described in paragraph 127b. If engine idle ad-
justment is changed, transmission throttle linkage must be

~ readjusted (par.202b) before attempting operation tests.

(8) Transmission control linkage. Check transmission throttle
and manual control linkage for free action and correct ad-
justment. Adjustlinkageif necessary (par.202).

(4) Front band adjustment. Check transmission front band ad-
justment and adjust if necessary (par. 202).

198. Oil Pressure Tests
a. Truck Standing.

(1) Lift floor plate to gain access to pressure takeoff pipe plug,
located on top of transmission case between front and rear
band adjusting screws; then remove pressure takeoff pipe
plug.

(2) Install adapter of pressure checking gage B7950330 (fig. 189)
in hole in transmission case from which pipe plug was re-

~ moved, leaving gage seated on floor of truck cab.

(3) Remove access screw from top of engine distributor cover;
then thread adapter (fig. 190) into hole in cover from which
access screw was removed.

(4) Connect electric tachometer to adapter and ground (fig. 190).

(5) Start engine and run for several minutes until engine and
transmission are warmed to operating temperature.
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Figure 189. Use of gage B7950330 wwhen making oil pressure test.
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IFigure 190. Using electric tachometer to check engine rpm.
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b.

(6) With truck standing and with parking and foot brakes ap-
plied, accelerate engine to 1,000 rpm reading on tachometer.

(7) Move transmission control lever into all four HIGH
RANGE positions (N, F-1, F-2, and R), and mto N (neu-
tral) in LOW RANGE position.

(8) With transmission oil warm, oil pressure should be 95 to
110 psi in all positions except reverse, and 180 to 220 psi in
reverse.

(@) If o1l pressure checked too low during test, check for low
transmission oil level (par. 1940). If oil level is at HOT
FULL mark on level indicator, notify ordnance mainte-
nance personnel. On some early vehicles, if procedures
described in MWO ORD G749-W5 are accomplished, low
oil pressure condition may be corrected.

(b) If oil pressure checked too high during test, notify ord-
nance maintenance personnel.

(9) Electric tachometer (fig. 190) and oil pressure checking
gage B7950330 (fig. 189) should remain connected during
road test (par. 199) and operating oil pressure test (& below).

Truck Moving Forward. Use electric tachometer and oil pres-

sure checking gage B7950330 (fig. 189) during road test (par. 199)
and take oil pressure reading after each upshift. Pressure will be less
as instant shift is made but should return to original reading after

shift is completed. If pressure loss or slippage is noted, check symp-
toms and causes in table VI.

¢. Reduction Unit Oil Pump Pressure Test. During road test (par.
199), make reduction unit oil pump pressure test as in (1), (2), and
(3) below.
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(1) With pressure checking gage B7950330 (fig. 189) installed,
drive truck forward at speed of approximately 30 mph;
then move transmission control lever into N (neutral) HIGH
RANGE position.

(2) Turn off ignition switch, and note reading on pressure check-
ing gage with vehicle coasting. Pressure should be between
95 and 110 psi.

(8) If pressure is lower than 95 psi, probable cause is faulty re-
duction unit oil pump. Notify ordnance maintenance per-
sonnel.

Caution: When making reduction unit oil pump pressure
test, do not mave transmission control lever from N (neutral)

position into a driving range position until vehicle has been
brought to a complete stop.



199. Roqd Test

a. Purpose. An actual road test should be made under various
operating conditions to check for transmission malfunctions. Before
making road test, accomplish preliminary checking procedures and
tests (pars. 197 and 198). Preliminary checks and tests may disclose
source of transmission trouble. Make certain causes disclosed by pre-
liminary procedures are remedied before road testing vehicle.

b. Upshift and Downshift Checks.

(1) Upshift and downshift automatic shift patterns should be
made while road testing transmission. Perform tests in se-
quence listed in table X. Make each test several times to be
sure shift events consistently occur at same speeds.

(2) Test for full-throttle downshifts can be made on a steep hill.
If steep hill is not available, condition can be simulated on
level road by light, continuous, brake application.

¢. Other Checks During Road Test. During road test, make oper-
ating oil pressure test (par. 198b) ; also when making road test, be
constantly alert for unusual noises (par. 200), and any other indica-
tions of irregular or improper transmission performance. A fter
road test is made and malfunctions noted, refer to paragraph 90 for
various improper operating conditions which may be found, possible
causes, and suggested remedies.

Table X. Transmission Automatic Shift Pattern
UPSHIFTS
F-1 LEVEL
(F-1 LEVEL HGE RANGE.) (F-2 HILLY
Shif HIGH RANGE. : . HIGH RANGE.
i To detent engine r)pm Through S&tgm engine Engine rpm )
Istto2d__________ 2,860 to 3,230_____ 3,190 to 3,600_____ 3,190 to 3,600.
2dto3d__________ 3,130 to 3,370_____ 3,400 to 3,680_____
3dto4th__________ 2,790 to 3,100_____ 3,220 to 3,500_____ 3,220 to 3,500.
DOWNSHIFTS
- F-1 LEVEL
(F-1 LEVEL aen & ANGE.) (F-2 HILLY
Shift HIGH RANGE. ). HIGH RANGE.
' To detent engine r)pm Through ggftgnt engine Engine rpm )
4thto3d__________ 1,000 to 1,100_____ 1,900 to 2,050_____ 1,900 to 2,050.
3dto2d.___ _______ 1,360 to 1,515_____ 1,470 to 1,630_____ 1,470 to 1,735.
2d to Ist__________ 1,260 to 1,470 ____ 1,260 to 1,525 __ 1,260 to 1,525.

200. Noise Check

a. General. Noises which can be diagnosed as trouble noises in the

transmission proper are difficult to detect. There is a certain amount

349



of normal operating noise during transmission operation which is typi-
cal of any such unit when in operation. Normal operating and trouble
noises in other power train units (engine, transfer, axles, etc) can be
transmitted to transmission, preventing positive isolation of actual
transmission trouble noises until those other units have been eliminated
as possible cause of noise. Before any test for noise is made, engine
should be tuned to run smoothly. Make test for noise in a reasonably
quiet spot.

b. Front Oil Pump Noise. Front oil pump noise may be heard as a
sharp shrill whine and is most noticeable when pump is under load.
Pitch is steady when driving vehicle forward and does not change like
differential noise. Front pump whine may be heard with transmission
control lever in N, HIGH RANGE position and engine speed in-
creased. Make a systematic check for front pump noise as described
in (1) through (4) below.

(1) With truck standing and engine running at idling speed,
move transmission control lever into N, HIGH RANGE posi-
tion and listen for whine.

(2) Raise engine speed gradually. Front pump whine, if present,
may be more pronounced at a certain engine speed.

(8) Move transmission control lever into F-1, HIGH RANGE
position and drive vehicle forward, gradually increasing ve-
hicle speed so that engine speed will be the same as when
whine was most pronounced ((1) and (2) above). Front
pump (if noisy) will again be heard at same engine speed as
when vehicle was standing.

(4) Drive vehicle forward at a speed of 25 to 35 mph and listen
for pump whine. Turn off ignition and quickly move control
lever into N, HIGH RANGE position. If whine was heard
while shifting through all speeds and was loudest between 25
and 35 mph, then disappeared when ignition was turned off
(control lever in N, HIGH RANGE), front oil pump is caus-
ing noise. Report condition to ordnance maintenance per-
sonnel.

c. Rear Unit Planet Gear Noise. With vehicle standing, engine
idling, and transmission control lever in N, HIGH RANGE position,
noisy rear unit planet gears may be heard as a low growl. Growl in-
creases to a very high pitched whine as engine speed is increased.
Make test for noisy rear unit planet gears as described in (1) and (2)
below.

(1) Rearunit planet gear noise (vehicle standing).

(@) Drive vehicle to a reasonably quiet spot and stop.

(6) Move transmission control lever into N, HIGH RANGE
position.



(¢) With engine running at idling speed, listen for noise.
Accelerate engine to a higher speed. Rear unit planet gear
whine (if present) will increase to a very high pitch as
engine speed is increased.

(2) Rearunit planet gear noise (vehicle moving).

(@) Drive vehicle forward with control lever in F-1, HIGH
RANGE position. Accelerate and decelerate through sec-
ond speed. Rear unit planet gear noise, if present, will be
very noticeable in second speed and will disappear after
transmission shifts into third or fourth speed.

(6) Ifrear unit planet gears proved noisy ( (1) and (2) above),
report condition to ordnance maintenance personnel.

d. Front Unit Planet Gear Noise. Front unit planet gear noise is
similar to front oil pump noise, but of a higher pitch. To test for
front unit planet gear noise, drive vehicle forward with transmission
control lever in F-1, HIGH RANGE position. Accelerate and decel-
erate through third speed. If front unit planet gears are noisy, whine
will be heard in third speed. Report condition to ordnance mainte-
nance personnel.

e. Scraping Torus Member Noise. Noise from scraping torus mem-
bers can be identified by a metallic scraping sound at front of trans-
mission. Driven torus may be striking flywheel, or driving torus may
be striking driven torus or torus cover. If driven torus strikes fly-
wheel, cause is usually due to loose main shaft nut, or main shaft nut
lock plate broken or not bent over nut. If driving torus strikes driven
torus, cause is usually due to a missing or broken driving torus spring
retainer, or to improper main shaft end play. Remove transmission
and tighten or secure main shaft nut, install driving torus spring re-
tainer, or install new torus members as necessary (pars. 204 and 205).
If noise continues at torus members, notify ordnance maintenance per-
sonnel.

f- Rear Oil Pump Noise. Rear oil pump noise may be heard as a
high pitched whine much like rear axle noise, but not sensitive to
throttle opening, drive, float, and coast. Rear oil pump whine in most
cases will be heard when driving forward between 20 to 35 mph. It
is seldom heard below 20 mph. Rear axle whine may be audible at
other speeds. Test for rear oil pump noise as described in (1) through
(4) below.

(1) Drive vehicle forward to determine at what speed noise is
heard.

(2) With vehicle moving forward, move transmission control
lever into N, HIGH RANGE posititon and quickly turn off
ignition. Coast down only through speed at which noise was
heard.

Caution: Coast only a short distance to avoid damage to
transmission.
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