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78 ENGINE SERVICE - PERKINS (200 Series)

TROUBLESHOOTING

The following troubleshooting chart is provided as an assistance in locating and
correcting problems which are most common. Many of the recommended procedures
must be done by authorized Bobcat Service Personnei only.

PROBLEM

CAUSE

Slow cranking speed.

1,2 3, 4

Engine will not start.

2,5,6, 7,8, 9, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 30, 31, 32

Difficult to start.

5, 7.8, 9, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 28, 30, 31, 32

No power from engine.

8, 9, 10, 11, 12, 13, 14, 18, 19, 20, 21, 23, 24, 25, 26, 30, 31, 32

Engine is mis-firing.

8, 9, 10, 12, 13, 14, 16, 18, 19, 20, 24, 25, 27, 28, 29, 31

Too much fuel consumption.

1, 13, 14, 18, 19, 20, 22, 23, 24, 26, 27, 28, 30, 31, 32

Black exhaust.

1, 13, 14, 16, 18, 19, 20, 22, 23, 24, 26, 27, 28, 30, 31, 32

Blue/white exhaust.

4, 11, 18, 19, 20, 24, 26, 30, 32, 33, 53

Low oil pressure.

4, 34, 35, 36, 37, 38, 40, 42, 55

Engine knocking.

9, 14, 16, 18, 19, 22, 25, 27, 28, 30, 32, 34, 43, 44, 56

Engine running rough.

7, 8,9, 10, 11, 12, 13, 14, 16, 20, 21, 25, 27, 28, 29, 32, 43, 56

Vibration.

13, 14, 20, 24, 25, 28, 28, 32, 43, 45, 46

High oil pressure.

4, 36, 39

Overheating.

11, 13, 14, 16, 18, 19, 23, 24, 43, 47, 48, 49, 50, 54

TJoo much crankcase pressure.

25, 30, 32; 33, 43, 52

Poor compression.

11, 19, 24, 27, 28, 30, 31, 32, 33, 44, 56

Start and stop. 10, 11, 12

KEY TO CORRECT THE CAUSE

1. Battery capacity low. 29. Incorrect high pressure fuel pipes.
2. Bad electrical connections. 30. Worn cylinder bores.
3. Faulty starter motor. 31. Worn valves and seats.
4. Incorrect grade of oil. 32. Broken, worn or sticking piston rings.
5. Low cranking speed. 33. Worn valve stems or guides.
6. Fuel tank empty. 34. Worn or damaged bearings.
7. Faulty stop control operation. 35. Not enough oil in the oil pan.
8. Plugged fuel line. 36. Switch is defective.
9. Faulty fuel lift pump. 37. Oil pump worn.
10. Plugged fuel filter. 38. Pressure relief valve is sticking open.
11. Restriction in the air cleaner. 39. Pressure relief valve is sticking closed.
12. Air in fuel system. 40. Broken relief valve spring.
13. Faulty fuel injection pump. 41. Faulty suction pipe.
14. Faulty fue! injectors. 42. Plugged oil filter.
15. Incorrect use of ether start unit. 43. Piston seizure.
16. Faulty ether start unit. 44, Incorrect piston height.
17. Broken fuel injection pump drive. 45. Faulty engine mounting.
18. Incorrect fuel injection pump timing. 46. Incorrect alignment of flywheel.
19. Incorrect valve timing. 47. Faulty thermostat.
20. Poor compression. 48. Restriction in the water jacket.
21. Plugged fuel tank vent. 49. Loose alternator belt.
22. lIncorrect type or grade of fuel. 50. Plugged radiator.
23. Exhaust pipe restriction. 51. Faulty water pump.
24. Cylinder head gasket leaking. 52. Plugged breather pipe.
25, Overheating. 63. Damaged valve stem oil deflectors.
26. Cold running. 54. Coolant level to low.
27. Incorrect tappet adjustment. 55. Plugged oil pump pipe strainer.
28. Sticking valves. 56. Broken valve spring.
{200 Series) 843 Loader

-78-1-
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VALVE CLEARANCE

Adjustment

Make the valve clearance adjustment with engine stopped and
cold.

Put the correct size feeler gauge between the rocker arm and
the valve stem and turn the adjusting bolt until the clearance
is correct [A].

The correct clearance is 0.012” (0,30 mm) with the engine cold

B].
Use the following sequence to set the vaives:

a. With the rocker arms rocking at No. 4 , set clearance
at No. 1 valves.

b. With the rocker arms rocking at No. 2, set clearance
at No. 3 valves.

¢. With the rocker arms rocking at No. 1, set clearance
at No. 4 valves.

d. With the rocker arms rocking at No. 3, set clearance
at No. 2 valves.

{
Sy 8-3302

0.012 in. {0.30 mm)

B-4123

{200 Series)

-71B-—-2-

843 Loader
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ENGINE COMPRESSION

Checking

The tool listed will be needed to do the following procedure:
MEL-10630 — Engine Compression Kit

The engine must be at operating temperature.

Remove the fuel injectors (See Page 7B—11).

Install the correct compression adapter into the engine.
Connect the compression gauge @A].

The engine must be turning at about 300 RPM.

The compression must be between 300 - 500 PS| (2069 - 3448

kPa), with no more than 50 PSI (345 kPa} difference between
cylinders.

(200 Series)
-7B--3-

843 Loader
Service Manual



FUEL FILTER {S/N 13315 & Below}
Removal and Installation

See the Service Schedule (Page 1—1) for the correct service
sequence when replacing the fuel filter.

Clean the area around the fuel filter. Remove the fuel filter [A]
using a filter wrench.

Lubricate the seal before installation.

Remove the air from the fuel system (See Page 78—5).

Water Trap

The water trap is located between the fuel tank and the fuel
filter. See the Service Schedule (Page 1—1) for the correct
service sequence when cleaning the water trap.

To clean the water trap: Loosen the thumb screw (item 1) at
the bottom of the filter and drain the water from the filter [B].
Tighten the thumb screw when all the water is removed.

FUEL FILTER (S/N 13316 & Above)
Removal and Installation

Cilean the area around the fuel filter. Close the shut-off valve
at the fuel tank. Remove the thumb screw (Item 1) to drain the

tuel from the filter [€].

Remove the bolt (ltem 2} at the top of the filter, while holding
the nut below the filter bowl. Remove the filter element (item
3) and bowl [C].

Lubricate the seal before installing the fuel filter element.
Remove the air from the fuel system (See Page 78 —6).
Water Trap

Loosen the thumb screw (item 1) and drain the bowl until the
water is removed [C].

{200 Series)
-7B—4-

)))

T

843 Loader
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REMOVING AIR FROM THE FUEL SYSTEM (S/N 13315 & Below)
Procedure
Loosen the vent plug {ltem 1} [A].

Operate the priming pump {item 2} until the fuel, which flows
from the vent, shows no air bubbles.

Holding the priming pump down, tighten the vent plug (litem

1) [l

Loosen the tubeline connection (item 1) at the fuel injection
pump [B]. -

Operate the priming pump (Item 2) until the fuel which flows
from the tubeline connection shows no air bubbles [B].

Holding the priming pump down, tighten the tubeline
connection.

Loosen the fittings at the fuel injector high pressure lines.

Move the throttle to half open position. Turn the engine with
the starter until fuel shows at the fittings.

Tighten the fittings at the high pressure lines to 15 ft-lbs. (20
Nm) torque [E].

{200 Series)

B-5793

843 Loader
Service Manual



REMOVING AIR FROM THE FUEL SYSTEM
(S/N 13316 & Above)

Procedure
Open the vent plug (item 1) [Al.

Operate the hand pump {item 2) until the fuel flows from the
vent plug with no air bubbles fA].

Tighten the vent plug.

Operate the hand pump (item 2) until it feels solid a.

Loosen the tubeling connection (item 1) [B].

Operate the hand pump until the fuel flows from the tubeline
connection with no air bubbles.

Start the engine. When the engine runs smoothly, tighten the
tubeline connection [B].

{200 Series)
.7R_A.

843 Loader
Service Manual




FUEL INJECTION PUMP

The injection pump contains parts which have very close
tolerances and its operation has a direct effect on the
performance of the engine.

IMPORTANT

1f you do not have the correct equipment and trained
personnel, adjustment or maintenance must not be
done.

1-2028-0284

Removal and Installation
The tool listed will be needed to do the following procedure:
MEL-1200 — Puller

Disconnect the throttle control linkage {item 1) from the injection
pump [A].

Disconnect the wire at the fuel shut-off solenoid [B].

Disconnect the high pressure fuel lines at the injection pump.

IMPORTANT

Do not bend the tubelines when removing or installing
them on the injector pump or on the injectors.
1-2029-0284

B-5790

Remove the pump support bracket at the bottom of the pump

Remove the valve cover. Turn the engine crankshaft until both
valves at No. 4 cylinder are moving.

NOTE: Make sure the valves on No. 4 cylinder are both open.
This will put the key for the injection pump at the top
so that the key will not fall into the timing case when
the pump is removed.

)
!

{200 Series) 843 Loader
-7B—17- Service Manual

Remave the cover from the timing case cover [D].




FUEL INJECTION PUMP (Cont’d)
Remove the gear nut and spring washer [A].
Installation: Tighten the nut to 50 ft.-lbs. (69 Nm) torque.

Remove the nuts at the pump mounting flange.

With the injection pump supported, loosen the pump gear using
the special tool [B].

Remove the injsction pump from the engine [C].

NOTE: Make sure that the key does not drop off the shaft and
into the timing gears.

installation: Make sure the key enters the keyway of the gear.
Align the timing marks and tighten the nuts at the mounting
flange.

Maximum Speed Setting

The maximum speed screw {Item 1) is set by the manufacturer
D). Any adjustment must be done by an experienced fuel
injection technician. The idle speed screw (ltem 2) can be
adjusted to give the engine idle RPM of 500 - 600 RPM at
normal operating temperature [D].

{200 Series)
-78-8-

843 Loader
Service Manual



TIMING THE FUEL INJECTION PUMP

Procedure

The tool listed will be needed to do the following procedure:
MEL-1201 — Timing Tool

Remove the valve cover.

Turn the engine crankshaft until No. 1 piston is at TDC on the
compression stroke. Both valves at No. 4 cylinder are moving.

Loosen the adjustment bolt at the rocker arm intake valve Aal.

Remove the snap ring at the end of the rocker arm shaft and
remove the rocker arm [B]. :

Remove the valve spring [C].

Put the valve head on the top of the piston crown.

Install a dial indicator on the top of the valve stem [D).

Turn the engine crankshaft backward and forward a small
amount to find TDC (maximum piston height) and zero the dial
indicator.

Remove the high pressure fuel lines from the injection pump.

B-5805

B-5806

8-5798

i7 | a-2347

{200 Series)
-78—9-

843 Loader
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TIMING THE FUEL INJECTION PUMP (Cont’d)

Remove the plug and washer at the rear of the injection pump

Install the timing tool and dial indicator so the plunger of the
timing tool is against the pump plunger and dial indicator reads
approximately 0.08” (2,0 mm) [B].

Stlowly turn the engine crankshaft counterclockwise until the
plunger of the timing tool reaches its maximum travel (minimum
plunger lift) and set the dial indicator to zero.

Turn the crankshaft clockwise until No. 1 piston is at TDC and
the dial indicator at the intake valve reads zero.

Check the reading on the timing tool. If it reads 0.0386 -
0.0402" {0,98 - 1,02 mm} plunger lift, the injection pump timing
is correct.

if the timing is not correct, do the following procedure:
a. Disconnect the low pressure fuel line.
b. Loosen the flange nuts and support bracket bolt.

¢. [f the dial indicator reads more than 0.0402" (1,02 mm),
turn the pump counterclockwise {viewed from the rear}
until 0.0394” {1,0 mm) plunger movement is indicated.
Tighten the nuts and bolt.

d. [f the dial indicator reads iess than 0.0386 “ {0,98 mm),
turn the pump clockwise (viewed from the rear) past
the 0.0394” (1,0 mm) and counterclockwise to
0.0394” (1,0 mm). Tighten the nuts and bolt.

Jurn the crankshaft a small amount in each direction and back
to TDC. Check the timing again.

{200 Series)
-7B—10-

8-6662

843 Loader
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FUEL INJECTOR NOZZLES A

A WARNING

Diesel fuel or hydraulic fluid under pressure can
L penetrate the skin or eyes causing serious injury. Fluid

leaks under pressure may not be visible. Use a piece
of cardboard or wood to find leaks. Do not use bare
hand. Wear safety goggles. }f fluid enters skin or eyes,
get immediate medical attention.

W-2074-1285

Problems caused by faulty injector nozzles:

The engine is hard to start or will not start.
Rough engine operation and idle.

The engine will not have full power.

The engine exhaust smoke is black, white or blue.

Removal and Installation

Remove the high pressure fuel lines {item 1) [A].

IMPORTANT

Do not bend the tubelines when removing or installing
them on the injector pump or on the injectors. 15 ft.-bs.
1-2029-0284 (20 Nm)

Remove the fue! return line {item 2) [A].

A-2668
Remove the nuts from the mounting flange [B]. D
Installation: Tighten the nuts to 12 ft-lbs. (16 Nm) torque [C].
Remove the fuel injector nozzles from the cylinder head.
Installation: Always replace the copper washer (item 1) with a
new copper washer when installing the fuel injector nozzle D.

A-2846
{200 Series) 843 Loader

-78—-11- Service Manual



FUEL INJECTOR NOZZLES (Cont'd) A

Checking

IMPORTANT

Do not disassemble or test the fuel injector nozzles
unless you have the correct service and testing tools.
1-2027-0284

A-2513

The tools listed will be needed to do the following procedure: B

MEL-10018 — Injector Nozzle Tester

MEL-10019 — Accessory Set

Connect the nozzle to a test pump in a down position [&].
Operate the test pump until the nozzle valve opens:
NOZZLE PRESSURE - 1920 PSI (13238 kPa)

If the pressure is not correct, replace or clean the nozzle.
Check for inside leakage:

Operate the test pump to almost opening pressure. Record the

A-2621

pressure and check the pressure decrease for six seconds. The
nozzle has a defect if the pressure decrease is more than 740
PSI (5163 kPa).

A WARNING

Do not test fuel injector nozzles unless you have correct

service and testing tools. Keep away from fuel coming
from the nozzles. Wear safety goggles. Fuel under
pressure can penetrate skin or eyes causing serious
injury. If fuel enters skin or eyes, get immediate medical
attention.

W-2075-1285

Checking nozzle spray pattern [B]:
Does not come out the side of nozzle.
Does not have drops coming from nozzle.
Does not have a solid stream coming from the nozzle.

Any of the above conditions show a defect or dirty injector
nozzle.

Clean or replace any nozzie that does not operate correctly.

(200 Series)
-7B—12-

843 Loader
Service Manual




GLOW PLUGS

Checking

IMPORTANT

The bar thét connects the four glow plugs together is
energized when the glow plugs are in use. Keep all
pipes, clips and other metal objects away from the bar.

Check the glow plug continuity, use the following procedure:

Remove the bar from the glow plugs.

Connect a 12V/6W test lamp to the positive (+) battery
terminal, Make sure the test lamp works.

Connect the test lamp to the top of each glow plug, if test lamp
“is illuminated the glow plug is good.

If the test lamp does not illuminate, remove the glow plug AJ[B].
installation: Tighten the glow plug to 11 ft-Ibs. {15 Nm) torque.

Check the electrical supply to the glow plugs, use the following
procedure:

Connect a 12V/6W test lamp at the glow plug farthest from the
supply connection. Connect the other end of the test [amp to
ground (-).

Turn the ignition switch to the “HEAT” position, the test lamp
must iluminate. If the test lamp does not illuminate, check the
switch and electrical connections.

(200 Series) 843 Loader
-7B--13- Service Manual



o ENGINE
c Removal and Installation

Lift and block the loader {(See Page 1—2 for the correct
procedure).

Raise the operator cab (See Page 1—7 for the correct
procedure).

Remove the batteries from the loader (See Page 6 —2 for the
correct procedure).

Disconnect the engine wiring harness [A].

Disconnect the wires at the two solenoids [B].

NOTE: Mark the wires for correct installation.
Disconnect the ground wire at the left side of the engine.

Disconnect the air cleaner hose at the intake manifold.

Disconnect the throttle linkage at the throttle lever [C]. C

Disconnect the throttle linkage at the fuel injection pump [D].

Remove the boit and nut at the cross lever and remove the
throttle linkage assembly.

Remove the rear grill.

{

{200 Series) 843 Loader
-7B-14- Service Manual

B-6822




ENGINE {Cont'd)

Remove the radiator cap.

Open the coolant drain at the engine biock (ltem 1) @A. Put a
hose over the end of the coolant drain and drain into a container.

Turn the fuel shut-off valve to the “OFF” position at the fuel
tank.

Disconnect the fuel line at the fuel filter.

Disconnect the fuel return lines at the fuel injectors.

Disconnect the radiator hoses at the engine and radiator [B](C].

B-6823

Remove the coolant pipe and radiator hose o].

B-5825

{200 Series) 843 Loader
-78—-15- Service Manual



ENGINE (Cont'd)
Disconnect the exhaust pipe at the exhaust manifold.

Disconnect the exhaust pipe at the muffler (A].

Remove the rear engine mounting bolts, washers and nuts [B].

Remove the front engine mounting bolts, washers and nuts [€].

Installation: Add liquid ahesive {LOCTITE) to the bolt threads
and tighten to 125 - 140 ft-Ibs. {169 - 190 Nm) torque.

Lift the rear of the engine over the edge of the loader frame.

Slide the engine out of the loader [D].

Installation: Move the engine into the loader until the universal
joint is in the blower housing. Have a second person reach
behind the blower housing {at the hydrostatic pump) and guide
the universal joint unto the splines of the hydrostatic pump
shaft, while the engine is moved toward the front of the loader.

{200 Series)
Revised Feb. 94 -7B—16-

B-5826

843 Loader
Service Manual



RADIATOR
Removal and Installation

Remove the rear grill [A].

Remove the radiator cap [B].

Open the coolant drain {Item 1) at the side of the engine block
and drain the coolant into a container [C].

Disconnect both radiator hoses at the radiator [D]. i D

B-4337

(200 Series} 843 Loader
-71B—17- Service Manual



RADIATOR {Cont'd}

Remove the radiator holddown bracket at the right side of the
frame [A].

3

B-8763

Remove the holddown bracket at the left side of the loader
frame [B).

Remove the bolts under the radiator.

Lift the radiator up and remove it from the loader [€]. C

{200 Series) 843 Loader
-7B-18- Service Manual




OIL COOLER

Removal and Installation
Remove the panels above the engine on the blower housing.

Remove the radiator (See Page 7B—17).

Disconnect the tubeline at tha right side of the oil cooler [A].

Disconnect the tubeline at the left side of the oil cooler [B]. B

AALAAAAA
jdidada

Remove the bolts at the right side bracket for the oil cooler [€].

Remove the bolts at the left side bracket for the oil cooler [B].

Remove the oil cooler from the mounting frame.

(200 Series) 843 Loader
-71B—19- Service Manual



ENGINE MUFFLER
Removal and Installation

Remove the bolts from the plate which covers the muffier [A].

Remove the four bolts inside the engine compartment [B].

Remove the shield from the muffler [C].
Loosen the clamp at the exhaust pipe.

Remove the bolts which fasten the muffler to the mounting
frame.

Remave the muffler from the loader (D].

- T

=

_—
B-8740
B-8693

B8-8764

/

/
8-8720

(200 Series)
-7B—20-
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ENGINE BLOWER HOUSING

Removal and Installation

Remove the bolts along the top edge of the blower housing [A].

{r 8-4344

Use a punch and hammer and remove the rivet from the blower
housing [B].

Remove the blower housing from the loader [C].

B-4353

Installation: After the blower housing is installed, install the rivet
in the bottom of the blower housing and hit it with a hammer
to spread the tabs [B].

(200 Series) 843 Loader
-718-21- Service Manual



ENGINE FLYWHEEL & U-JOINT
Removal and installation
Remove the four bolts at the u-joint mount flange .

installation; Tighten the bolts to 25 - 28 ft-ibs. (34 - 38 Nm)
torque.

Remove the u-joint from the flywhee! [B].

Remove the bolts from the flywhee! [€].

Installation: Tighten the bolts to 83 - 90 ft-lbs. (113 - 122 Nm)
torque.

Remove the washer [B].

Remove the flywheel from the crankshaft flange.

Fiywheel Ring Gear

The ring gear on the flywheel is an interference fit. Heat the
ring gear enough to expand it and hit it with a hammer, evenly,
to remove it.

Clean the outer surface of the flywheel to give it a smooth fit.

Clean the new ring gear and heat it to a temperature of 450
- 500° F. (232 - 260° C.).

Fit the ring gear over the flywheel. Make sure the gear is on
its seat correctly.

eV
\'{/

7
/7
%

8-8698

>SN = 8-8699

{200 Series) 843 Loader
-78—-22- Service Manual



CYLINDER HEAD
Removing the Cylinder Head
‘Clean all the debris from the engine and cylinder head.

Remove the coolant from the engine and radiator. Remove the
radiator hoses.

Remove the fuel injectors and fuel tubelines {See Page 7B—11).

Remove the valve cover.

Remove the nuts from the support brackets for the rocker arms.

Remove the rocker arms. Remove the push rods.

Loosen and remove the cylinder head bolts.

NOTE: When removing the head, do not use a sharp tool
between the head and engine block. Always put the
cylinder head on a flat surface, such as wood, to
prevent damage to the machined surface.

Remove the head from the engine block.

See Page 78— 25 for removing and reconditioning the valves.

Cylinder Head Surface Alignment

Chéck the surface of the head with a straight edge. The
maximum limits for the cylinder head are shown in figure E]

NOTE: DO NOT grind the cylinder head if it is over the
maximum limit. Replace with a new cylinder head.

(200 Series)
-7B—23-

re tid \1—/.
0.004 0.010 0.010"
{0.1 mm) (0.256 mm) (9 25 mm)

DO NOT GRIND CYLINDER HEAD

PI-2597

843 Loader
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CYLINDER HEAD (Cont'd}
installing the Cylinder Head

Install a new head gasket. Install it dry, no gasket cement is
needed.

When the new head gasket is installed, make sure it is

positioned correctly over the dowel pins and the markings
“TOP” and “FRONT" are located correctly. [A].

Put oil on the threads of the head bolts. Install the head bolts.

Tighten the bolts in the correct sequence [B]. Do this in a three
stop procedure to 85 ft-ibs. (115 Nm} torque.

EXAMPLE: First tighten all the bolts to 30 ft-Ibs. (41 Nm) torque,
then 65 ft.-lbs. (88 Nm) torque and the final torque.

To reduce the risk of early cylinder head gasket faiiure, after a
cylinder head has been fitted, the loader is to be operated under
a partial load for about a half an hour. Then re-torque the bolts
again. It is not a good practice to just run the engine without
a load to bring it to operating temperature.

Install the push rods. Install the rocker arms and support
brackets.

Adjust the valve clearance (See Page 78 —2).
install the valve cover.
Install the fuel injectors and fuel tubelines.

Add coolant to the engine and radiator.

All Bolts and Nuts
85 ft.-Ibs. (115 Nm) Troque A-2646

{200 Series) 843 Loader

-718-24-
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VALVES
Removing the Valves

Mark the valves so they are put in the original position on
assembly fA].

Use a valve spring compressor and remove the valve spring locks
B].

Remove the valve springs and valve from the cylinder head.

Repeat this procedure for each valve.

Installing the Valves
Make sure the cylinder head is clean.

Put oil on the valve guides and valve stems.

Assemble the valve springs and cups [€].
The intake valve is fitted with a rubber seal.

Use a valve spring compressor and install the valve springs and
valve stem locks.

Tap the valve stem with a hammer a small amount to seat the
valve stem locks.

Reconditioning the Valves and Valve Seats
Use the correct equipment to grind the valves and valves seats.

The angle of the intake is 45° and exhaust valves is 30° [D].

B1855

B-5798

C

Intake Valve
Outer

inner Spring
Spring cua-aass

INLET
{90° Included Angle)

45°

EXHAUST
{120° included Angle)

30° B-4125

{200 Series)
-71B—-25.

843 Loader
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VALVES {Cont‘d)

Check the valve head depth in the cylinder head after grinding

Correct specification are as follows:

INTAKE & EXHAUST: 0.053" (1,35 mm).

Installing the Valve Guides

Check the valve guides for wear with a dial indicator [B]. If the
movement is more than the listed specifications, replace the
guide.

INTAKE & EXHAUST: 0.024" (0,6 mm}

NOTE: Make sure to check the valve stem for wear before
replacing the valve guide [C].

Remove the guide with a hydraulic press or hand operated tool

o

{200 Series)
-7B—26-

0.024"

F——(O.GOQ mm)

.

B-3215

Minimum

1
Dia.
INT.

0.3102 in.
(7,88 mm)

0.3097 in.
{7,87 men)

be— -3145/0.3155 in.

Maximum Clearance
INT.

PI-2372

B-1887

843 Loader
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VALVES (Cont'd)

Put oil in the bore and press in the new guide [A].
NOTE: Once the guide has started into the bore, do not stop.

Press the guide into the head until 0.065” {16,5 mm) is above
the cylinder head.

Checking the Valve Springs

The valve springs for the intake and exhaust valves are the same.
Check the spring ends for damage and check the specifications
.

{200 Seties)
-7B—-27-

8-1863
B (12287Ib|?' A 16"&?'.{
s .7 kg. = 0, g)
1.74 in, .
(44,19 mm) r —‘
: i -—9). i
‘ .
— E
- < < ._j
149, VALVE SPRING INNER
(37.84 mm)
1.81in. 40 Ibs. + 2.0 Ibs.
(45.97 mm)  (18.1 kg x 0,91 kg}
™
;;._L._!
A ¢ '___,
VALVE SPRING OUTER
1.59 in.
(40,38 mm) P1-2371
843 Loader

Service Manual



COMBUSTION CHAMBER INSERTS A

Removal and Installation

Remove the inserts, using a punch through the injector nozzle
bore and hit the punch with a hammer {A].

Position the new insert by putting the expansion washer in the
correct position (B].

Make sure to check the height of the insert to the cylinder head c
as shown [C].

P1-2376

Use a3 hammer and punch to set the expansion washer in
position to hold the insert in the cylinder head [D].

{200 Series) 843 Loader
-78—-28- Service Manual



ROCKER ARMS
Disassembly
Mark the rocker arms and support bracket for correct assembly.

Remove the snap rings {Item 1) from each end of the shaft {Item

2) @.

Remove the rocker arm {Item 3}, bracket (item 4) and spring
{ltem 5) [A]. -

Inspect the rocker arm bushings for wear [B].

Replace the parts as needed.

Assembly

When installing a new bushing in the rocker arms, make sure
the oil holes are in alignment [C].

Reverse the order of disassembly and make sure that each set
of rocker arm pair has the correct off-set.

Put oil on all the parts for protection.

B .

0.7188/0.7196 in.
(18.26/18,28 mm)

i 0(0.10/0.05 mm)

L 0.7199/0.7207 in
":I [ J {18,29/18,30 mm
S’

0.0003/0.0019 in,

'8.5102/8.5412 in.
1216,16/216.94 min} | .247/0.25 in.

“17 16.2716,35 mm} .

0.0006/0.0024 in.
{0.01/0,06 mm)

0.6234/0.6244 in.
0.625/0.6258 in. {15,83/15.86 mm)

;15,87/15.89 mm)

PI-2595
Align OQil Feed Holes
A-2352
o {200 Series) 843 Loader
Revised Feb. 94 -78—29- Service Manual



PISTON AND CONNECTING RODS

Removal

Remove the cylinder head {See Page 7B—23).
Remove the oil pan and oil pump (See Page 7B—49).

Remove the ridge and carbon deposits at the top of the cylinder
bore with a ridge reamer.

Make sure the pistons have identification marks [A].

Rotate the crankshaft until a pair of connecting rods are at
bottom dead center. Make sure the cab and rod have
identification marks [B].

Remove the nuts and remove the bearing cap [€].

NOTE: I the bearings are to be used again, they must be
identified so they are returned to their original location.

Using a hammer handle, push the piston and rod assembly out
of the block [D].

After the pair has been removed, rotate the engine crankshaft
and remove the other pair of pistons.

A

P oL/ CO SO oo
2 S0 0902 00" 000,
990909
o @o) o) ge) 0

O OO0 OOp OO Oo

B-3248

{200 Series) 843 Loader
-7R--3N- Service Manuai



PISTON AND CONNECTING RODS (Cont'd)

Disassembly

Remove the rings from the pistons.

Remove the piston pin.

NOTE: If the piston pin does not come out easily, do not drive

it out. Warm the piston in oil to a temperature of 120°F.
{50°C.) and push the pin out.

Inspection
Clean all the parts in clean solvent.

Check the clearance of the naw rings in the piston grooves Al

Check the ring gap in the cylinder bore [B].

Make sure the specifications are correct [C].

Check the piston and pin bushing [D].

Replace the bushings with a hydraulic press, Remove all metal
burrs from the piston bore before installing the new bushings.

" Use the correct size reamer to fit the new bushing to the piston
pin.

*Revised Feb. 94

0.00054/0.00175 in.
(0.01/0,04 mm)

1.24976/1.24896 in,
(31,74/31,75 mm}

0.0022/0.004 in.
(0,05/0,10 mm)

14,74/4,76 mm}
0.1895/0.1905 in

(4.81/4,84 mm)

0.002/0.004 in.
10.05/0.10 mm}

1.24951.250 in.

(31,74/31.75 mm
0.1865/0.187S in.

« Piston Diameter Measured at 90° of Piston Pin Bore

— 0.093/0.828 In. (2.36/2,38 men)
0.096/0.097 in, (2,44/2,45 W)

|

0.0022/0.004 in. (C,05/0,10 mwm}
0.083/0.938 in. {2.36/2,38 mmi

0.096/0.097 in. (2.44/2.38 men)
0.083/0.0938 In. (2,36/2.38 mm)

- 0.002210.004 I (0.05/0.10 mm)
0.1895/0.1903 in. (4,81/4,84 mm)

. 19875 In, 14.74/4.76 mm}
0.002/0.0036 in. {0,05/0,50 mm)

P1-2393

W

Mam ing Gap
0.080° {1,6 mm)}

B-3334

0.014/019 in.
(0,35/0,48 mm}

0.011/0.016 In.

[‘0,28[0.41 mm!
9

=5

P~ T

110.011/0.016 in”

0.014/0.019 inY — k-
(0,35/0,48 mm)/1

.000/0.0039 inJ

(0.28/0.41 mm) 10.00/0.10 mm)

0.011/0.016 in.
(0.28/0,41 mm)

P1-2394

D

1.3785/1.280 in.

{26,59/26,80 mm)

{38,01/35,05 mm} °-<:g°;ﬁ+°0&o175,h.
A A mm,
0.0026/0.008 in. ¢ 54474/9.0058 in.
10.06/013 mml "4 91770149
1.375/1.376 in. ,017/0,149 mm)
{34,92/34,95 mm)
- 1.2495/1.250 in.
(31,74131,75 mm)
~
11.24976/1.24996 in.
' (31.74/31,75 mm)
1.047/1.085 n. 1.2505/1.2515 in.

(31,76/31,78 mm)

PI-2396

{200 Series)

-78—31-

843 Loader
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PISTON AND CONNECTING RODS (Cont’d)

Check the connecting rod alignment [A].

Installation

Install the piston pin by putting the piston in clean oil at a
temperature of 120° F. (50° C.).

Make sure the identification marks are located correctly at the
rod and piston.

Install new snap ring on each side of the piston pin.

Install the piston rings using a expanding tool to prevent the
ring from breaking [B].

Put oil on the rings so they move freely in the piston grooves.
Position the ring gaps unevenly around the piston.
NOTE: Before the pistons are installed, check the cylinder bore.

Rotate the crankshaft until a pair of crank pins are at bottom
dead center.

Using a ring compression tool, compress the rings on the piston.

Make sure the “F” is to the front of the engine block and install
the piston into the block [B].

Put oil on the bearings. Install the bearing cap [C].

Tighten the nuts on the connecting rod [B].

Rotate the crankshaft to put the other pair of crank pins at
bottom dead center. Repeat the procedure to install the other
pair of pistons.

5 in.
{127 mm)

C

_J

+0.01 in.
(+0,264 mm)

| —_——
e

+0.01 in,
{0,254 mm)

PI-2375

.

{

' -~
./ ,‘\'
=
60 ft-lbs.
L (82 Nm} B-3325
843 Loader

(200 Series)
-7B—32-
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CYLINDER LINERS
Checking

The cylinder liners are made of cast alloy iron. They are an
interference fit in the engine block and are of the dry type.

Boring of these liners to a larger size is not possible. New liners
must be installed when the cylinder bores are worn over
specifications.

Check the cylinder bore with an inside micrometer. Check the
bores in three positions {top, center and bottom). The checks
must be made at parallel and right angles to the center line of
the bore, giving six dimensions for each bore.

The standard bore of the cylinder liner is 3.501 - 3.502" (88,92
- 88,95 mm}. When the bore dimensions is 0.006” (0,15 mm)
over standard dimensions the liner must be replaced.

Removat and Installation

Remove all the parts from the engine. Press the cylinder liners
out through the top of the engine block.

Ciean the bore and remove any metal burrs in the block.

Put lubricant on the outside of the liner. Push the liner into the
block.

Check the liner height in four position for the correct height [A].

Follow the same procedure for the other cylinder liners.

Hone the cylinder bore to standard dimensions .

{200 Series)
-78-33-

*Revised Feb. 94

3.972/3.976 In.
1100.0/101 mm) 6,014/0.023 in.
o 10,35/0,57 mm)
0.001/0.003 in.
0.148/0.150 in, 38145/3.8156 i, || | (0.03/0,08 mm}
(3,76/3,81 mm) 196, 89/196,9915.::..) i j 0150/0.152 .
L um 35/101,47 mm) H—y 81/3,86 mm)
3.8125/3.996 in.

(96,84/96,86 mm) 0.026/0.031 in.
(0,66/0,79 mm}

3503502 in. |
(88.92/88,95 mm)

0.000/0.004 in.
(0,00/0,10 mm)

P1-2373
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MAIN BEARINGS

The crankshaft has five main bearings. The end play is controlled
by a thrust washer on both sides of the center main bearing.

Each main bearing cap has identification mark in relation to the
engine biock {A].

The position of each cap can not be changed from the original
location.

Removal
Remove the oil pan. Remove the oil pump (See Page 7B—49).
Remove the bolts from the main bearing caps.

Remove the main bearing cap and remove the bearing from the
cap half,

Remove the top half of the bearing by pushing on one side of
the bearing and rotating the crankshaft {B].

On the center main bearing, remove the cap and thrust washers
from each side of the cap [€].

Remove the top half of the bearing and thrust washer by pushing
on one side of the bearing and rotating the crankshaft [D].

A

Center
Main

No. 3
|

Rear Main
No. 5

B-1885

B-3289

(200 Series)
-7B—34-
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MAIN BEARINGS (Cont'd)

Installation

Check the crankshaft journals before installing the main bearings
(See Page 78—36).

Lubricate the new bearings. Install them by putting the end
without the tab into the block and rotating the crankshaft until
the tab is on its seat.

Install the other bearing half in the main bearing cap. Lubricate

the bearin install th ine block.
e bearing and install it on the engine bloc 85 ft.-ibs.

{115 Nm}

Install the bolts and tighten to position the cap, then loosen
them.

Install the center main bearing and thrust washer.

Repeat the procedure until all the main bearings are installed.

Then tighten the bolts to the correct torque [A].

Crankshaft End Pl;ly

The end play can be checked by either a feeler gauge [B]or a
dial indicator [€].

" The maximum end play is 0.014” {0,35 mm). The fitting of
oversize thrust washers can be used to correct the end play if
it is over specifications.

{200 Series) 843 Loader
-7B—35- Service Manual
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C

CRANKSHAFT
Removal
Remove the oil pan. Remove the oil pump (See Page 7B —~49).

Remove the crankshaft pulley, timing case cover, timing gears
and timing case (See Page 78 —39).

Remove the flywheel (See Page 7B —22).

Remove the rear main seal {See Page 78—38).

Remove the connecting rod caps {See Page 78—31).
Remove the bolts and main bearing caps (See Page 7B —34).

Lift the crankshaft out of the engine block for inspection.

Checking

Using a micrometer, check the crankshaft for correct

dimensions [&].

1.3911.421 in.
{35,4/36,1 mm)
1.4265/1.4385 in.
{38,49/36,54 mm)

1.391/1.412 in.
(35,4/36.% mm|

0.003/0.015 in.
10,08/0,38 mm)

(69,89/69,93 mm)

(69,81/69,82 mm)

sTD 0.050/0.080 in.
0.0896/0.0915 in 1,27/2,03 mm}
(2,26/2,32 mm) A\
L 0.875 in.
OVERSIZE 3 122.22 mm)
0.0966/0.0985 in. :
{2.45/2,50 mm) A F"‘_k
22112212 in. S~
(66,18/56,18 mm) -4 5 1.2495/1.251 in.
0.0025/0.0045 in.  1/8 / 9/64 in. 0.0822 . o5 i, (31.7431.77 mem)
10.06010 mm) (32357 mm) (2,09 mm) (2.7 mm)
0.0822 in 2.2485/2.249 in. | 3 7518/2. 753 in, [ 0.0025/0.0046 in.
12.09 mm)l (67.10/5712 mm) (169,89/69,93 mm)/  (0.06/0,11 mem)
2,7516/2.753 in. \ ( [

2.7845/2.749 in.

il

11227130 . i | & (69,81/69,82 mm)
(28,5/28,7 mm) ~
A - 1.122/1130 i ¢
9/64 / 5/3 B IR g
(3.57/2.97 med 128,5/28.7 mm) 0164 1 5/32 in.
1.372/1.374 In. 13,57/3,7 mm}
2.7846/2.749 in.  (34,86/34,9 mm)

3.885/3.9995 in.

(101,56/101,59 mm)

PI-2370R
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CRANKSHAFT (Cont’d)

NOTE: You can grind the crankshaft to 0.010°" (0,25 mm).
0.020” {0.51 mm) and 0.030" (0,76 mm) undersize.
(See Page 8B—7 for the correct specifications).

Installation

Clean the crankshaft and check that all the oil passages are
clean and open.

Clean the engine block, lubricate and install the upper halves
of the main bearings. ‘

NOTE: if you do not install new bearings, always return the
old bearings back to their original position.

Put the crankshaft, carefully in position.
Install the main bearing caps (See Page 78— 34).

NOTE: Make sure the lower thrust washer is in its correct
location.

Check the crankshaft so that it rotates freely. Check the
crankshaft end play (See Page 7B—35).

Install the rear oil seal (See Page 7B—38).

Lubricate the connecting rod bearings. Install the bearings and
connecting rod caps (See Page 78 —31).

Install the oil pump.
Install the oil pan.

Install the timing case, timing gears, timing case cover and
crankshaft pulley (See Page 78—39).

Install the flywheel {See Page 7B —22).

{200 Series)
-718-37-

843 Loader
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REAR MAIN OIL SEAL
Removal and installation

The crankshaft is fitted with a lip type rear oil seal and has a
mounting flange with an extended width to provide a seat for

the seal [A].

This seal is easily damaged and you must be careful not to
damage it. Any visual damage across the lip of the seal will

cause leakage.

When installing a new seal, check the crankshaft flange.lf it is
found to be grooved, the seal must be pressed further into the
housing [B]. Lubricate both seal and the housing when installing
the seal.

if the three position have been used, the worn sealing area of
the crankshaft can be machined to not less than 3.993” (101,4
mm).

The rear main oil seal housing is located at the engine block
by two dowels, bolts and washers with a gasket between the
housing and the engine block.

(200 Series)
-7B—38-

8-5810

843 Loader
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TIMING CASE COVER

Removal and Installation
Remove the alternator and belt.

Remove the crankshaft pulley bolt [A].

Installation: Tighten the bolt to 180 ft-lbs. {245 Nm) torque [B]. B

180 ft.-lbs.
(245 Nm) Torque

Remove the pulley from the crankshaft [C).

Remove the bolts and nuts from the cover.

Remove the timing case cover from the engine [D].

Clean the timing case cover and timing case back plate.

Instaliation: Put a new gasket on the cover. Install the front
cover, be careful not to damage the seal.

Install the bolts and finger tighten only. Install the crankshaft
pulley to center the front seat on the pulley hub.

Tighten the bolts and nuts. Remove the pulley 1o tighten the
bolts behind the pulley.

B-5811

(200 Series) 843 Loader
-7B—39- Service Manual




TIMING CASE COVER (Cont'd) A

Front Seal

Remove the front seal from the cover by pushing it out through
the front.

Press the new seal in from the front until the seal is seated below
the front edge of the cover [A].

Make sure it is seated to the correct specifications [B]. B

0.250/0.300 in.
(6.35/7,62 mm)

........

B-3194

{200 Series)
-78—-40-
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IDLER GEAR AND HUB

Removal
Remove the timing case cover (See Page 78—39).
Remove the nuts from the idler gear plate.

Remove the retainer plate from the gear [A].

Remove the idler gear [B].

Remove the idler gear hub [C].

The idler gear hub has an interference fit. Use a soft hammer
to remove it.

Check the idler gear and hub as the specifications shown [B). D
\ | /
/
) 0.0014/0.0034 in. ){
10.03/0,09 mm)
Y T i
i
_ i i
I NAgE
0.006/0.012 in.
f {0.15/0.30 mm)
PI-2593
(200 Series) 843 Loader

-7B—41- Sarvice Manual



IDLER GEAR AND HUB (Cont’d)
c Installation

Make sure the oil passages are clean in the engine block and
hub.

Install the hub.
Turn the engine crankshaft untit No. 1 piston is at TDC.

Install the idler gear. Make sure the timing marks are in correct
alignment [&].

Install the retainer plate.

Install the nuts and tighten to the correct torque [B]. 50 ft.-lbs. 51 i ibs
(68 Nm) Torque 169 Nm) Torque

c

Check the end play for the idler gear [C]. The correct end play
is 0.008 - 0.012” (0,20 - 0,030 mm).

Check the clearance at the teeth of the gears [C].

The correct specification is shown in figure [D]. D
0.04 in. N/,
. (010 mm) S 15 4
C Al
el B-3188
{200 Series) 843 Loader
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CAMSHAFT GEAR

Removal

The tool listed will be needed to the following procedure:
MEL-1054 — Puller

Remove the tiﬁving case cover (See Page 7B—39).
Remove the idler gear {See Page 7B —41).

Remove the boit and washer from the gear.

Install the puller to remove the camshaft gear [A].

Remove the camshaft gear [B].

Installation

Put the gear over the end of the camshaft.

Install the washer and bolt.

Tighten the bolt to 40 - 50 ft.-lbs. (54 - 68 Nm) torque.
Install the idler gear (See Page 78 —41).

Install the timing case cover (See Page 7B —39).

(200 Series)

-78—-43-
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FUEL INJECTION PUMP DRIVE GEAR

Removal and Installation

The tool listed will be needed to do the following procedure:
MEL-1200 — Puller

Remove the timing case cover (See Page 7B—239).

Remove the idler gear (See Page 78—41).

Remove the bolt from the gear @&].

Installation: Tighten the boit to 50 ft-lbs. (69 Nm) torque.

Install the puller and remove the gear.

CRANKSHAFT GEAR

Removal

The crankshaft gear is an interference fit on the end of the
crankshaft. A key is installed between the gear and the

crankshaft.

Use a puller to remove the gear from the crankshaft.

{200 Series)
-78—44-

843 Loader
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TIMING CASE

Removal and Installation

Remove the timing case cover {See Page 7B--39).

Remove the idler gear (See Page 7B—41}.

Remove the camshaft gear {See Page 78 -43).

Remove the fuel injection pump drive gear {See Page 78 —44).
NOTE: The crankshaft gear does not have to be removed.
Remove the front bolts at the oil pan.

Remove the bolts and washers from the timing case.
Remove the timing case [A].

Installation: Check that the bottom of the timing case is even
with the face of the oil pan attaching surface [B].

{200 Series)
.78—45-
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CAMSHAFT AND TAPPETS

Removal

Remove the timing case cover (See Page 78—39).
Remove the idler gear (See Page 7B —41).

Remove the camshaft gear (See Page 78 —43).
Remove the valve cover.

Remove the rocker arm assembly and push rods.

Turn the engine over and remove the oil pan and oil pump (See
Page 7B—49).

Remove the thrust plate at the camshaft [A].

Remove the camshaft from the engine [B].

Remove the tappets from the engine block [C].

{200 Series)
-7B—46-

843 Loader
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CAMSHAFT AND TAPPETS (Cont’d}

A

» e

T

AR

.0437/2.0448 in, (\

51.91/51,94 mmi ﬁ;
2.0339/2.035 in.

{51.66/61,69 mm) {0,03/0,18 mm)

G r S
g

2.045/2.0252 in.
(61.41/51,44 mm)

2.0142/2.0154 in.
{61.15/51,19 nwm)

0.0012/0.0071 in.

PI-2397

. Inspection

Check the camshaft and the bearings as the specifications

shown [A].

Use the correct tools for removal and installation of the

camshaft bearings.

Installation

Lubricate the tappets before installation.

Lubricate the camshaft. Carefully install the camshaft to prevent

damage to the bearings.

After rocker arms are installed, make sure to set the valve

clearance (See Page 7B—2).

(200 Series) 843 Loader

-7JR—-A47.
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LUBRICATION SYSTEM
Description
The figure shows the engine oil lubrication system Al.

The lubrication of the engine is done by a full flow oil filter to
the main oil gallery from which the oil is put through small holes
into the main bearing housings to each of the five main bearings.

Some of the oil is taken off at a hole at the No. 1 main bearing
to lubricate the idler gear and the timing gears. Holes in the
crankshaft distribute oil to the four connecting rod bearing
journals from which oil splash is thrown up to lubricate the
cylinder bores and the small ends of the connecting rods.

The four camshaft journals are lubricated directly by oil holes
from No. 1, 2, 4 & 5 crankshaft main bearings. The oil pressure
is reduced at the No. 1 journal of the camshaft and is used to
jubricate the rocker shaft. The oil pump has a pressure relief
valve which limits the oil pressure. The oil filter housing has a
by-pass valve which prevents the engine from going without
lubrication if the filter element becomes plugged.
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Ol PUMP

Removal and Installation

Remove the oil pan.

Remove the bolts which fasten the oil tube to the engine block

fal.

Loosen the locknut at the bolt which holds the oil pump in the
block (B].

Remove the bolt and remove the oil pump.

Disassembly and Assembly

Remove the bolts (item 1) and remove the tube (item 2) [C].

Remove the bolts (item 3) and remove the tube {ltem 4} with
the screen [C].

Remove the reliet valve plunger and spring [DI.

B-5815

{200 Series) 843 Loader
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OIL PUMP {Cont’d)

c Remove the bolts (item 1) and remove the end cover {(litem 2}

Al.
Remove the outer rotor (item 3) from the housing [A].

Use a puller and remove the gear (ttem 4) from the shaft [A].

Remove the shaft and inner rotor {ltem 5} from the housing [A].

Inspection

Check the clearance between the inner and outer rotor [B].

Check the clearance between the outer rotor and the housing

B].
‘ B-4109 B-4110
The correct specifications are shown in figure [C]. C
0.0086 in.
I {0,15 mm)
K Ky
! J -
0.012 in.
(0,30 mm)
j
& =
0.012 in. 1.6 in.
{0.30 mm) {40 mm) PI-2592

Check the end play D).

if any of the clearances are over specifications, the oil pump
must be replaced as an assembly.
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OIL FILTER ADAPTER HOUSING A

Removal and Installation
Use a filter wrench and remove the oil filter (Item 1} [A].

Remove the hoses {item 2) from the adapter housing [].

B-5776
Remove the bolt and the adapter housing [B].
Installation: Clean the surface of the adapter housing and install
a new O-ring before installation.
8-5816
{200 Series) 843 Loader
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C

WATER PUMP
Removal and Installation

Remove the coolant from the cooling system. Remove the belt
shield.

Loosen the alternator adjustment bolit and remove the aiternator
belt.

Remove the four bolts from the pulley and remove the pulley.

Remove the bolits which fasten the water pump to the engine
block.

Remove the water pump [A].

Installation: Clean the block surface. Put gasket cement on the
engine block and install a new gasket.

Disassembly
Remove the snap ring (ltem 1) [B].

Press the complete assembly out of the impeller end of the
housing.

Remove the snap ring {item 2) [B).

Press the two shaft bearings out through the front of the
housing.

Use a puller and remove the impeller from the shaft.

Remove the seal {ltem 3) from the shaft [B].

{200 Series)
-7B—52-
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WATER PUMP (Cont‘d}

Checking

Check the water pump as listed in the specifications [A].

enienly f] SRS o otsecorn
Replace the seals and worn parts. ST
LTIID. M
N 202001 avep
LALMT AW .
140.57141.08 ey 0.70490.7937
» ORI D IS mat
B4 TARLETE b,
141161, PIESIILE4 o
480214857 et SArmnust
28T am
9.0 LI0 .
WINE. 70 ey
Assembly

Press the two bearings and spacer (between the bearings) on
the shaft. , PI-2390

Put grease on the spacer, about one-half to two-thirds of the
area between the bearings. Put grease inside the bearings.

Press the complete assembly in the front of the housing. Locate
it in the correct position by installing the snap ring {Item 2} (B].

Put a support under the impeller end of the shaft. Press the hub
on the shaft and install the snap ring {item 1) [B].

Install the seal over the impeller end of the shaft (with carbon
surface out). Locate it in position in the flange area of the
housing. Install the ceramic counterface seal with ceramic face
toward the carbon seal {item 3) [B]. B

B-3206

Press the impeller on the shaft. Check the clearance to make
sure there is 0.015 - 0.030” (0,38 - 0,76 mm) between the
impeller and the housing [C].

B-3285
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THERMOSTAY

Removal

Remove the coolant from the cooling system.

Remove the hose from the housing of the thermostat.
Remove the bolts, housing and thermostat from the engine
block [@&].

Tasting the Thermoetat

Put the tharmostat in water and heat the water. The thermostst
valve must start to open at 179 - 183 F. (81 - 85° C.) and must

be fully open to 0.316” (8 mm) at 185 - 200° F. (88 - 94° C)..

If the thermostst does not open in this range, replsce the
thermostat.

instailation

Clesn the surface of the engine biock snd housing.

Put gasket cement on the engine biock and instail a new gaskst.

Install the thermostat and the housing on the block and tighten
the boits.

Instati the hose and tighten the clamp.

Add pre-mixed coolant of 50% ethwlene glycol and 50% watar
to the cooling system.
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