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COOLING SYSTEM

1. DESCRIPTION AND OPERATION

The Cooling system Figure 1, is of the recirculating
by-pass type with full length water jackets for
each cylinder. As the coolant enters the block it
travels through cored passages to cool the
cylinder walls. Upon reaching the rear of the
cylinder block, the coolant flows into the cylinder
head. It then flows through cored passages to the
nozzle tip area. This flow within the cylinder head
water jacket provides sufficient cooling at maximum
temperature cooling points. The coolant continues
to flow through the cylinder head to the thermostat.
The thermostat is located in the front of the head.

If the thermostat is closed, a recirculating by pass
is provided, allowing a portion of the cooclant to
recirculate from the head to the block for faster
warm-up.

When the thermostat is open, the coolant flows from
the outlet connection of the head or manifold to the
top tank of the radiator. Cooling is accomplished
as the coolant flows down through the radiator tubes
which are exposed to the cooler air temperatures
created by the fan blast.
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Figure 1
Cooling System

MAINTENANCE

CLEANING THE COOLING SYSTEM

Normally, rust, sludge, and other foreign material
can readily be removed from the cooling system
by using a cooling system cleaning solvent.
However, in severe cases, pressure flushing
may be required. Various types of flushing
equipment are available. A pulsating or
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reversed-flow flushing will loosen sediment more
quickly and efficiently than a steady flushing in the
normal direction of coolant flow. If pressure flushing
is to be used, always remove the thermostat and
make sure the cylinder head bolts are tightened
properly before flushing. After the cooling system
has been cleaned and filled, a good commercial
rust inhibitor should be added. However, the rust
inhibitor is not necessary if the cooling system is to
be conditioned with permanent antifreeze
containing rust inhibitor.

DRAINING AND FILLING COOLING SYSTEM

To drain the cooling system, open the drain plug
on the right-hand side of the engine block and the
radiator outlet on the lower left-hand side of the
radiator. Open the radiator pressure cap to speedly
drain. To fill the system, close the drain plug and
the radiator outlet, fill the system with coolant and
add rust inhibitor or antifreeze, according to the
season and locality. All permanent antifreeze sold
by reputable manufacturers contain an anti-rust
additive. Therefore the addition of rust inhibitor,
when permanent antifreeze is used, will not
generally be necessary.

2. RADIATOR AND THERMOSTAT
RADIATOR

A. REMOVAL

1-  Drain the cooling system as previously out
lined.

2- Disconnect the air cleaner hose connection,
the headlight and horn wires, and remove the
front sheet metal.

3- Disconnect the radiator hose connection at
the radiator and slide the clamps toward the
middle of the hose.

4-  Remove the radiator shell attaching bolts and
remove the shell having removed the air
cleaner previously.

5-  Remove the attaching bolts and remove the
radiator.
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B. [INSPECTION AND REPAIR

1-  Remove the fan shroud.

2-  Check the upper tank for leaks.

3-  Check the fins for being bent or clogged.

4-  Check the lower tank for leaks.

NOTE : Any repairs on the radiator should be
performed by a qualified radiator
repairer.

C. INSTALLATION

1-  Toinstall the radiator, reverse the procedure
outlined above, "Removal".

2-  Fill the cooling system with coolant and add
the proper amount of antifreeze, depending
upon the weather conditions (where
applicable.)

3-  Runthe engine for several minutes and check
for radiator leaks.

THERMOSTAT

The thermostat is located in the coolant outlet
connection in the front of the cylinder head.
Figure 2. Thermostat opening and full open
temperatures are listed in the specifications.

GASKET
THERMOSTAT

COOLANT OUTLET

Figure 2
Location of Thermostat
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REMOVAL

Drain the cooling system to below the level
of the coolant outlet connection.

Remove the coolant outlet connection
retaining bolts and slide the connection with
the hose attached, to one side.

Remove the thermostat and gasket.

INSPECTION

Place the thermostat in a container of water
and heat the water. If the thermostat valve does
not open at or near the thermostat opening
temperature or if it fails to close, install a new
thermostat.

INSTALLATION

Clean the cooclant outlet connection and
cylinder head surface. Coat the new coolant
outlet connection gasket with sealer. Position
the gasket on the cylinder head.

NOTE : The gasket must be positioned on the

cylinder head before the thermostat is
installed.

Coat the edge of the thermostat with grease
so it will stick in the water outlet connection.

Position the thermostat in the recess of the
water outlet connection so that the heat
element will be in the cylinder head.

Position the water outlet connection and
install the retaining bolts. Be careful not to
disturb the thermostat.

Fill the radiator and operate the engine. Check
for coolant leaks.
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1.

3.

Pulley
3. Sleeve

Figure 3
Water Pump Pulley Removal
2. Puller Tool EF-0300
4, Pump Covers

WATER PUMP OVERHAUL

REMOVAL
Drain the cooling system.

Remove the radiator as outlined under
"Radiator Removal'.

Loosen the generator adjusting bolt and two
generator pivot bolts and relax the tension
on the belt.

If alternator wherever is filted, remove the
guard, slacken the mounting bolts and relax
the tension on the belt.

Remove the four water pump attaching bolts
and remove the water pump and gasket.

DISASSEMBLY

Remove the four attaching bolts and remove
the fan from the pump.

Using Puller No. EF-0300 and a sleeve
slightly smaller than the pulley shaft, remove
the pump pulley from the shaft. Figure 3.

Remove the four bolts that retain the front
and rear covers of the pump housing together.
Separate the pump covers and discard the
gasket.
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Figure 4
WaterPump Bearing Shaft and
Slinger Assembly Removal

1. Sleeve 2. Front Cover
3. Support 4. Press
4-  Using an arbor press with a piece of pipe or a

sleeve of 1 in. (25.4 mm.) I.D. and 1 1/8 in.
(28.6 mm.) O.D. over the shaft and positioned
on the outer case of the bearing, press the
bearing assembly, shaft and impeller out of
the pump housing. Figure 4.

Support the flat side of the impeller between
two blocks and press the shaft assembly
by using a sleeve slightly smaller than
the shaft.

Remove the seal from the shaft. Discard the
seal.

INSPECTION AND REPAIR

Check the impeller for worn or damaged
vanes and check the seal seat on the rear
face of the impeller to be sure it is in good
condition. Install a new impeller if the seat or
vanes are damaged.

Check the individual parts of the bearing shaft
and assembly for nicks, scores, or other
damage.
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Figure 5
Water Pump Disassembled

Check both parts of the pump housing for
cracks, fractures, or signs of leakage.

If there are any defective parts, install new
ones.

ASSEMBLY

Figure 5 is an exploded view of the water
pump. Use it for reference during reassembly.

Using a piece of 15/16 in. (24 mm.) |.D. gas
pipe and adaptor, press a new seal into the
pump housing by applying sealant.

Press the bearing shaft and slinger
assembly into the housing using a sleeve
which passes over the shaft and rests on the
bearing. Press the bearing to flush with the
face of the housing. Use a straight edge to
check the final position. Check the edge of
the bearing (not the seal).



1. Impeller
3. Bearing Shaft
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Figure 6
Water Pump Impeller Installation

2. Front Cover
4. Press

Support the shaft on a block of wood so as
not to damage its end. Using the arbor press,
3/4 in. (19.050 mm.) |.D. gas pipe and Step
Plate, press the impeller onto the shaft,
Figure 6, until it is flush with the rear face of
the housing. Check with a straight edge
across the housing and impeller vanes to
ensure correct final position.

Support the shaft on a block of wood and
press the pulley onto the shaft, to the
dimension shown in Figure 7 is from the rear
face of the front cover to the centre of the the
Pulley V-groove. After installation, be sure the
pulley runs true on the shaft.

Assemble the front and rear halves of the
pump together using a new gasket. Tighten
the bolts to the specified torque.

Figure 7
Water Pump Pulley Installation

A. 2.48 in. (63 mm)

1. Sleeve 2. Front cover
3. Pulley 4. Press
7-  Install the fan on the pulley. Tighten the bolts
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to the specified torque.

INSTALLATION

Position a new water pump gasket and place
the water pump onto the front of the cylinder
block and install the four attaching bolts.
Tighten the bolts to the specified torque.

Position the drive belt. Tighten the adjusting
arm bolt and the two generator pivot bolts.
For alternator (wherefitied) tighten the
mounting bolts and fix the guard, and adjust
tension on the belt.

Install the radiator.

Fill the cooling system. Run the engine and
check for leaks.
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