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Engine Stop Solenoid Test (Energize to Run Type)

1. Disconnect the 3P connector (3) from the engine stop solenoid
(1) wiring harness.

2. Remove the engine stop solenoid (1) from the engine.

3. Connect the jumper leads from the pulling coil terminal (6) to the
switch (7), and from switch (7) to the battery positive terminal
(10).

4. Connect the jumper leads from the holding coil terminal (5) to the
switch (8), and from switch (8) to the battery positive terminal
(10).

5. Connect the jumper leads from the ground terminal (4) to the
battery negative terminal (9).

6. When the switch (7) is turn on, the plunger pull into the solenoid
body and then the plunger comes out within approximately 1.2
seconds.

7. Turn on the switch (8) then turn on the switch (7), the plunger pull
into the solenoid body and it keeps in holding position after turn
off the switch (7),

8. If the plunger is not attracted, the engine stop solenoid is faulty.

m NOTE

This solenoid assembly includes reverse polarity protected

pulling coil timer module (2) to prevent solenoid burnout due

to engine over crank or misadjustment of linkage by limiting
the pull coil ON time.

Pull coil energized time | Factory spec. 0.52 to 1.20 seconds
(1) Engine Stop Solenoid (6) Pulling Coil Terminal
(2) Pulling Coil Timer Module (7) Switch for Pulling Coll
(3) 3P Connector (8) Switch for Holding Coil
(4) Ground Terminal (9) Battery Negative Terminal
(5) Holding Coil Terminal (10) Battery Positive Terminal
W1022853
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[2] DISASSEMBLING AND ASSEMBLING

(1) Draining Engine Oil and Coolant
' o 2 Y Draining Engine QOil

1. Start and warm up the engine for approx. 5 minutes.

2. Place an oil pan underneath the engine.

3. Remove the drain plug (2) to drain oil.

4. After draining, screw in the drain plug.

(When refilling)
Fill the engine oil up to the upper line on the dipstick (1).

m IMPORTANT

* Never mix two different type of oil.

 Use the proper SAE Engine Oil according to ambient
temperature.

(1) Dipstick (3) Oil Inlet Plug
(2) Drain Plug

W1023464

Draining Coolant

A CAUTION

Never remove radiator cap while operating or immediately
after stopping. Otherwise, hot water will spout out from the
radiator. Wait for more than ten minutes to cool the radiator,
before opening the cap.

1. Prepare a bucket. Open the coolant drain cock.

= (1) Coolant Drain Cock
3EEACAA1P092D W1023496
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(2) External Components

(3

3EEACAA1P086B

Alternator, Starter and Others

Remove the air cleaner and muffler.

Remove the engine stop solenoid (1).

Remove the cooling fan (2), fan pulley and fan belt (3).
Remove the alternator.

. Remove the starter.

(When reassembling)

* Check to see that there are no cracks on the belt surface.

m IMPORTANT

« Keep the engine stop lever (7) to touch the stopper (6).
Tighten the engine stop solenoid mounting screw (4) so that
there be no gap between the engine stop lever and the
engine stop solenoid plunger (5).

« Afterreassembling the fan belt, be sure to adjust the fan belt
tension.

» Do not confuse the direction of the fan.

agrwNE

(1) Engine Stop Solenoid (6) Stopper

(2) Cooling Fan (7) Engine Stop Lever

(3) Fan Belt

(4) Engine Stop Solenoid Mounting A:O0mm (0in.)
Screw

(5) Plunger

W1023769

(3) Cylinder Head, Valves and Oil Pan

Cylinder Head Cover

1. Disconnect the breather hose (1).

2. Remove the cylinder head cover screws (2).

3. Remove the cylinder head cover (3).

(When reassembling)

» Check to see if the cylinder head cover gasket is not defective.

6.86 t0o 11.3 N'-m
Tightening torque Cylinder head cover screw | 0.7 to 1.15 kgf-m
5.1 to 8.3 ft-lbs

(1) Breather Hose (3) Cylinder Head Cover
(2) Cylinder Head Cover Screws

W1028468

Injection Pipes

1. Loosen the screws to the pipe clamp (2).

2. Detach the injection pipes (1).

(When reassembling)

e Sent compressed air into the pipes to blow out dust. Then,
reassemble the pipes in the reverse order.

24.51t0 34.3 N'm
Tightening torque Injection pipe retaining nut | 2.5 to 3.5 kgf-m
18.1 to 25.3 ft-Ibs

(1) Injection Pipe (2) Pipe Clamp
W1028640
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(1)

3EEACAA1 RO7,1D,

Nozzle Holder Assembly and Glow Plug

(©)

(6)

3TAAAAD1P026A

(_)T

s

W

3EEABAB1P061A

o

grONE

Remove the overflow pipe (1).
Remove the nozzle holder assemblies (4).
Remove the copper gasket (5) and heat seal (6).
Remove the lead (2) from the glow plugs (3).
Remove the glow plugs (3).

(When reassembling)

« Replace the copper gasket and heat seal with new one.

Tightening torque

Overflow pipe retaining nut

19.6 t0 24.5 N-m
2.0to 2.5 kgf-m
14.5 to 18.1 ft-lbs

Nozzle holder assembly

49.0 to 68.6 N-m
5.0 to 7.0 kgf-m
36.2 to 50.6 ft-lbs

Glow plug

7.81t014.7 N-m
0.8 to 1.5 kgf-m
5.8 t0 10.8 ft-lbs

(1) Overflow Pipe
(2) Lead
(3) Glow Plug

(4) Nozzle Holder Assembly
(5) Copper Gasket
(6) Heat Seal

Nozzle Heat Seal Service Removal Procedure

m IMPORTANT

W1024604

« Use a plus (phillips head) screw driver (1) that has a
diameter which is bigger than the heat seal hole (Approx. 6

mm (1/4 in.)).

1. Drive screw driver (1) lightly into the heat seal hole.

2. Turn screw driver three or four times each way.

3. While turning the screw driver, slowly pull the heat seal (4) out
together with the injection nozzle gasket (3).

4. If the heat seal drops, repeat the above procedure.

(When reassembling)
« Heat seal and injection nozzle gasket must be changed when the

injection nozzle is removed for cleaning or for service.

(1) Plus Screw Driver
(2) Injection Nozzle

S-30

(3) Injection Nozzle Gasket
(4) Heat Seal

W1021255

KiSC issued 02, 2006 A



SM-E2B SERIES, WSM

DIESEL ENGINE

3EEABAB1P062B

Rocker Arm and Push Rod

1. Remove the rocker arm bracket screws (2).

2. Detach the rocker arm assembly (1).

3. Remove the push rods (3).

(When reassembling)

« When putting the push rods (3) onto the tappets (4), check to see
if their ends are properly engaged with the dimples.

m IMPORTANT

After installing the rocker arm, be sure to adjust the valve
clearance.

9.8t0 11.3 N'm
Tightening torque Rocker arm bracket screw 1.00 to 1.15 kgf-m
7.2 to 8.3 ft-lbs
(1) Rocker Arm Assembly (3) Push Rod
(2) Rocker Arm Bracket Screws (4) Tappet
W1021437
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Cylinder Head

1. Loosen the pipe clamps (1), and remove the water return pipe
2).

2. Remove the cylinder head screw in the order of (n orj) to (a).

3. Lift up the cylinder head to detach.

4. Remove the cylinder head gasket and O-ring (3).

(When reassembling)

« Replace the cylinder head gasket with a new one.

« Securely fit the O-ring (3) to the pipe pin.

< Tighten the cylinder head screws after applying sufficient oil.

« Tighten the cylinder head screws in order of (a) to (n orj).

e Tighten them uniformly, or the head may deform in the long run.

« Retighten the cylinder head screws after running the engine for
30 minutes.

37.3t042.2 N'-m
Tightening torque Cylinder head screw 3.8t0 4.3 kgf-m
27.5t0 31.1 ft-lbs

(1) Pipe Clamp A . Gear Case Side
b (2) Water Return Pipe (norj)to (a): To Loosen
[b] (3) O-ring (&) to (n or j) : To Tighten

[a] Z482-E2B, Z602-E2B
[b] D662-E2B, D722-E2B,
D782-E2B, D902-E2B

W1025645

Thermostat Assembly

1. Remove the thermostat cover mounting screws (1), and remove
the thermostat cover (2).

2. Remove the thermostat assembly (4).

(When reassembling)

« Apply aliquid gasket (Three Bond 1215 or equivalent) only at the
thermostat cover side of the gasket (3).

(1) Thermostat Cover Mounting Screw  (3) Thermostat Cover Gasket
(2) Thermostat Cover (4) Thermostat Assembly

W10363950

3GFABAB1P041C 3
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©) ‘
— '), /

(4)-——-—-_.:‘.
3EEACAA1PO19B

Tappets

1. Remove the tappets (1) from the crankcase.

(When reassembling)

« Visually check the contact between tappets and cams for proper
rotation. If defect is found, replace tappets.

« Before installing the tappets, apply engine oil thinly around them.

m IMPORTANT
« Do not change the combination of tappet and tappet guide.

(1) Tappet
W10209700

Valves

1. Remove the valve caps (4).

2. Remove the valve spring collet (3), pushing the valve spring
retainer (2) by valve spring replacer (1).

3. Remove the valve spring retainer (2), valve spring (5) and valve
stem seal (6).

4. Remove the valve (7).

(When reassembling)

* Wash the valve stem and valve guide hole, and apply engine oil
sufficiently.

« After installing the valve spring collets, lightly tap the stem to
assure proper fit with a plastic hammer.

m IMPORTANT
« Don’t change the combination of valve and valve guide.

(1) Valve Spring Replacer (5) Valve Spring
(2) Valve Spring Retainer (6) Valve Stem Seal
(3) Valve Spring Collet (7) Valve

(4) Valve Cap
W10211070
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Qil Pan and Qil Strainer

1. Remove the oil pan mounting screws (2).

2. Remove the oil pan (1) by lightly tapping the rim of the pan with
a wooden hammer.

3. Remove the oil strainer (3).

(When reassembling)

« After cleaning the oil strainer, check to see that the filter mesh in
clean, and install it.

« Visually check the O-ring (4), apply engine oil, and install it.

« Securely fit the O-ring to the oil strainer.

e To avoid uneven tightening, tighten oil pan mounting screws in
diagonal order form the center.

For Z482-E2B, Z602-E2B

e Using the hole (6) numbered “2”, install the oil strainer by
mounting screw

For D662-E2B, D722-E2B, D782-E2B, D902-E2B

e Using the hole (5) numbered “3”, install the oil strainer by
mounting screw

m IMPORTANT

Scrape off the old adhesive completely. Wipe the sealing

surface clean using waste cloth soaked with gasoline. Now

apply new adhesive 3to 5 mm (0.12 to 0.20 in.) thick all over
the contact surface. Apply the adhesive also on the center
of the flange as well as on the inner wall of each bolt hole.

e Cut the nozzle of the “liquid gasket” (Three Bond 1207D or
equivalent) container at its second notch. Apply “liquid
gasket” about 3to 5 mm (0.12 to 0.20 in.) thick.

Within 20 minutes after the application of fluid sealant,
reassemble the components. Wait then for about 30
minutes, and pour oil in the crankcase.

(1) Oil Pan [a] z482-E2B, 72602-E2B
(2) Oil Pan Mounting Screw [b] D662-E2B, D722-E2B,
(3) Oil Strainer D782-E2B, D902-E2B
(4) O-ring

(5) Hole Numbered “3”
(6) Hole Numbered “2”

W10236610

3TAAAAB1PO056I

R

3TAAAAB1PO57A
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(4) Gear Case and Timing Gears

Injection Pump, Fuel Feed Pump and Speed Control Plate
(for Energize to Stop Type Engine Stop Solenoid)

1. Remove the socket head screws and nuts, and remove the
injection pump (1).

2. Remove the screws and separate the speed control plate (2),
taking care not to damage the governor spring (4).

3. Disconnect the governor spring (4) and remove the speed control
plate (2).

4. Remove the fuel feed pump (3).

(When reassembling)

« Hook the governor spring (4) to the governor lever (5) first and
install the speed control plate (2).

» Be sure to place the copper washers underneath two screws (8).
(Two screws (8) in the upper of the speed control plate (2).)

« Position the slot (7) on the fork lever just under the slot (6) on the
crankcase.

« Insert the injection pump (1) so that the control rod (10) should be
pushed by the idling adjusting spring (9) at its end and the pin
(11) on the rod engages with the slot (7) on the fork lever (as
shown in the photo).

m NOTE

* The sealant is applied to both sides of the soft metal gasket
shim. The liquid gasket is not required for assembling.

« Addition or reduction of shim (0.05 mm, 0.0020 in.) delays or
advances the injection timing by approx. 0.0087 rad (0.5 °).

* In disassembling and replacing, be sure to use the same
number of new gasket shims with the same thickness.

(1) Injection Pump (7) Slot (Fork Lever Side)

(2) Speed Control Plate (8) Screw and Copper Washer
(3) Fuel Feed Pump (9) Idling Adjusting Spring

(4) Governor Spring (10) Control Rod

(5) Governor Lever (11) Pin

(6) Slot (Crankcase Side)

W1027230
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Q)

3EEADAA1PO14A

Injection Pump, Fuel Feed Pump and Speed Control Plate
(for Energize to Run Type Engine Stop Solenoid)

m NOTE

« Specific tool (1) :
1.2 mm diameter hard wire with its end hooked, overall
length 200 mm (7.87 in.).
The tip of wire is bent like the hook to hang governor
springs.

1. Remove the socket head screws (3), and remove the engine stop
solenoid (4).

2. Remove the screws and separate the speed control plate (6),
taking care not to damage the governor spring (7).

3. Disconnect the governor spring (7) and remove the speed control
plate (6) using the specific tool (1).

4. Remove the fuel feed pump (2).

5. Disconnect the start spring (8) from the bracket (9) using the
specific tool (1).

6. Remove the socket head screws and nuts, and remove the
injection pump (5).

(1) Specific Tool (6) Speed Control Plate
(2) Fuel Feed Pump (7) Governor Spring
(3) Socket Head Screw (8) Start Spring

(4) Engine Stop Solenoid (9) Bracket

(5) Injection Pump
W1148604
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Injection Pump, Fuel Feed Pump and Speed Control Plate
(for Energize to Run Type Engine Stop Solenoid) (Continued)

(When reassembling)

1. Move the fork lever (2) to the gear case side.

2. Hook the start spring (6) to the injection pump control rack pin (5).

3. Put the specific tool (7) through the fork lever hole of cylinder
block (9) and hook the start spring (6).

4. Keep this spring slightly extended and install the injection pump
(4). Make sure the control rod (8) should be pushed by the idling
adjusting spring (1) and the pin (5) on the rod engages with the
fork lever (2).

5. Hook the start spring (6) to the bracket (3) using the specific tool
).

6. Hook the governor springs (small and large) (14) to the governor
lever (13) using the specific tool (7) and install the speed control
plate (11). Be sure to place the copper washers underneath two
screws (12) in the upper of the speed control plate.

7. Install the engine stop solenoid rod (15) to the guide hole of
cylinder block (10) and fix the engine stop solenoid (16) with
socket head screws.

m NOTE

« Be careful not to stretch the start spring (6) too long.
Otherwise it may get deformed permanently.

* Make sure the start spring (6) is tight on the bracket (3).

* The sealant is applied to both sides of the soft metal gasket
shim. The liquid gasket is not required for assembling.

« Addition or reduction of shim (0.05 mm, 0.0020 in.) delays or
advances the injection timing by approx. 0.0087 rad (0.5 °).

* In disassembling and replacing, be sure to use the same
number of new gasket shims with the same thickness.

(1) Idling Adjusting Spring (9) Fork Lever Hole of Cylinder Block
(2) Fork Lever (10) Guide Hole of Cylinder Block
(3) Bracket (11) Speed Control Plate
(4) Injection Pump (12) Screw and Copper Washer
(5) Injection Pump Control Rack Pin (13) Governor Lever
(6) Start Spring (14) Governor Spring
(7) Specific Tool (15) Engine Stop Solenoid Rod
(8) Injection Pump Control Rod (16) Engine Stop Solenoid
W1028534
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Fan Drive Pulley

1. Secure the flywheel to keep it from turning.

2. Remove the fan drive pulley screw.

3. Draw out the fan drive pulley with a puller.

(When reassembling)

« Install the pulley to crankshatft, aligning the mark (1) on them.

e Apply engine oil to the fan drive pulley retaining screw. And

tighten it.

117.7 to 127.5 N-m

Tightening torque Fan drive pulley screw 12.0to 13.0 kgf-m
86.8 to 94.0 ft-lbs

(1) Alignment Mark
W10181950
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3EEACAA1P028A

[a]

3EEACAB1PO15A

[b]

3EEACAB1PO16A

Gear Case

1. Disconnect the start spring (2) from the fork lever 1 (3).

2. Remove the screw (1) of inside the gear case and outside
screws.

3. Remove the gear case (4).

(When reassembling)

e Apply a liquid gasket (Three Bond 1215 or equivalent) to both
sides of the gear case gasket.

« Be sure to set three O-rings inside the gear case.

m NOTE

« Thegear case for energize to run type stop solenoid and the
gear case for one-side maintenance are available to meet
customer’s requirements. (Option)

(1) Screw (Inside) [a] Gear Case for Energize to Run
(2) Start Spring Type Stop Solenoid (Option)
(3) Fork Lever 1 [b] Gear Case for One-side
(4) Gear Case Maintenance (Option)
W1029858
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Idle Gear
1. Remove the external snap ring (3), the collar (2) and the idle gear

(2).

2. Remove the idle gear shaft mounting screws (4).

3. Remove the idle gear shaft (5) (if necessary).

(When reassembling)

< Apply engine oil to the idle gear shaft mounting screw (4). And
tighten them.

« Install the idle gear, aligning the mark (6) on the gears referring
to the photo.

9.8t011.3 N'm
1.00 to 1.15 kgf-m
7.2t0 8.3 ft-lbs

Idle gear shaft mounting

Tightening torque screw

(1) Idle Gear (4) Idle Gear Shaft Mounting Screw
(2) Idle Gear Collar (5) Idle Gear Shaft
(3) External Snap Ring (6) Alignment Mark
W1030437
Camshaft

1. Remove the camshaft mounting screws (1) and draw out the
camshaft with gear (2) on it.

(When reassembling)

* When install the camshaft, apply engine oil to the camshaft

journals.
* Apply engine oil to the camshaft mounting screws. And tighten
them.
‘ ; (1) Camshaft Mounting Screw (2) Camshaft Gear
EEACAATRO30B] W1030808
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Fuel Camshaft

1. Remove the retaining plate (6).

2. Remove the fork lever holder mounting screws (8), then draw out
the injection pump gear (1) and fuel camshaft (7) with the
governor fork assembly.

(When reassembling)

e Hook the governor spring (5) to the fork lever 2 (4) before
installing the fork lever assembly to the crankcase.

(1) Injection Pump Gear (5) Governor Spring

(2) Governor Sleeve (6) Retaining Plate

(3) Fork Lever 1 (7) Fuel Camshaft

(4) Fork Lever 2 (8) Fork Lever Holder Mounting Screw

W10178820

Qil Pump and Crankshaft Gear

1. Remove the oil pump gear (7).

2. Remove the oil pump mounting screw (6) and the oil pump (5).

3. Remove the collar (4), O-ring (3) and crankshaft oil slinger (2).

For 2482-E2B, D662-E2B, D722-E2B, D782-E2B

4. Remove the crankshaft gear (1) with a puller.

(When reassembling)

« Install the collar (4) after aligning the marks on the gears. (See
the photo at “Idle Gear”.)

17.7t0 21.6 N-m
Tightening torque Oil pump mounting screw 1.80 to 2.20 kgf-m
13.0 to 15.9 ft-Ibs

(1) Crankshaft Gear (5) Oil Pump
(2) Crankshaft Oil Slinger (6) Oil Pump Mounting Screw
(3) O-ring (7) Oil Pump Gear

(4) Crankshaft Collar
W10180290
Oil Pump and Crankshaft Gear (One-side Maintenance Type)

1. Remove the oil pump mounting screw (6) and the oil pump (5).

2. Remove the collar (4), O-ring (3) and crankshaft oil slinger (2).

For 2482-E2B, D662-E2B, D722-E2B, D782-E2B

3. Remove the crankshaft gear (1) with a puller.

(When reassembling)

« Install the collar (4) after aligning the marks on the gears. (See
the photo at “Idle Gear”.)

17.7t0 21.6 N-m
Tightening torque Oil pump mounting screw 1.80 to 2.20 kgf-m
13.0 to 15.9 ft-Ibs

W

3EEACAB1P0178B (6)

(1) Crankshaft Gear (5) Oil Pump
(2) Crankshaft Oil Slinger (6) Oil Pump Mounting Screw
(3) O-ring (7) Oil Pump Gear

(4) Crankshaft Collar
W10314010
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(5) Piston and Connecting Rod

Connecting Rod Cap

1. Remove the connecting rod caps (1) using a bihexagonal 8 mm
S = socket.
e "N (1) (When reassembling)
*‘f‘___ﬂ_ « Align the marks (a) with each other. (Face the marks toward the
injection pump.)
< Apply engine oil to the connecting rod screws and lightly screw it
in by hand, then tighten it to the specified torque.
If the connecting rod screw won't be screwed in smoothly, clean
the threads.
If the connecting rod screw is still hard to screw in, replace it.

3EEACAA1PQ75A

26.5t0 30.4 N-m
Tightening torque Connecting rod screw 2.7 t0 3.1 kgf-m
19.5 to 22.4 ft-Ibs

(1) Connecting Rod Cap (a) Mark
W10275480

3TAAAAD1P043A

KiSC issued 02, 2006 A
S-42



SM-E2B SERIES, WSM DIESEL ENGINE

Piston

1. Turn the flywheel and bring the piston to top dead center.

2. Draw out the piston upward by lightly tapping it from the bottom
of the crankcase with the grip of a hammer.

3. Draw out the other pistons after the same method as above.

(When reassembling)

« Before inserting the piston into the cylinder, apply enough engine
oil to the cylinder.

« When inserting the piston into the cylinder, face the mark on the
connecting rod to the injection pump.

m IMPORTANT
« Do not change the combination of cylinder and piston. Make
sure of the position of each piston by marking. For example,
mark “1” on the No. 1 piston.
« When installing the piston into the cylinder, place the gaps
= 7 of all of the piston rings as shown in the figure.
i.g,u o Carefully insert the piston using a piston ring compressor
(1). Otherwise, their chrome-plated section may be
scratched, causing trouble inside the cylinder.

' : Models Mark
BEEACAAIPOTTA — 7482-E2B, D722-E28B 3
(d) D662-E2B 4
(B) ;/ (A) D782-E2B A
(b) @ () Z602-E2B, D902-E2B (3200 mint (rpm) spec.) 2A
Z602-E2B, D902-E2B (3600 mint (rpm) spec.) 1B

(D) (1) Piston Ring Compressor (a) 0.785rad (45 °)
>-/ (A) Top Ring Gap (b) 0.785 rad (45 °)
(B) Second Ring Gap (c) 1.57 rad (90 °)
(C) Oil Ring Gap (d) Mark
(c) (D) Piston Pin Hole

aTMABAB1Po4sF  (C) W10277450
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BEEACAA1P089B

(a1

/

3EEABAB1P100A

\a\

3EEABAB1P101A

Piston Ring and Connecting Rod

1. Remove the piston rings using a piston ring tool.

2. Remove the piston pin (7), and separate the connecting rod (6)
from the piston (5).

(When reassembling)

 When installing the ring, assemble the rings so that the
manufacturer’s mark (12) near the gap faces the top of the piston.

* When installing the oil ring onto the piston, place the expander
joint (10) on the opposite side of the oil ring gap (11).

« Apply engine oil to the piston pin.

* When installing the connecting rod to the piston, immerse the
piston in 80 °C (176 °F) oil for 10 to 15 minutes and insert the
piston pin to the piston.

« When installing the connecting rod to the piston, align the mark
(9) on the connecting rod to the fan-shaped concave (8).

m IMPORTANT

e Mark the same number on the connecting rod and the piston
so as not to change the combination.

(1) Top Ring (7) Piston Pin

(2) Second Ring (8) Fan-Shaped Concave
(3) Oil Ring (9) Mark

(4) Piston Pin Snap Ring (10) Expander Joint

(5) Piston (11) Oil Ring Gap

(6) Connecting Rod (12) Manufacturer’'s Mark

W10281670
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(6) Flywheel and Crankshaft

Flywheel

1. Secure the flywheel to keep it from turning using a flywheel
stopper. (Refer to “SPECIAL TOOLS".)

2. Remove all flywheel screws (1) and then remove the flywheel (2).

(When reassembling)

e Setthe No. 1 crankpin at the top dead center (T.D.C.).

e Align the “1TC” mark (a) on the outer surface of the flywheel
horizontally with the alignment mark (b) on the rear end plate.

« Apply engine oil to the threads and the undercut surface of the
flywheel screw and fit the screw.

53.9t0 58.8 N'm
Tightening torque Flywheel screw 5.5 t0 6.0 kgf-m
39.8 to 43.4 ft-lbs

(1) Flywheel Screw (a) 1TC Mark
(2) Flywheel (b) Alignment Mark

W1030810

Bearing Case Cover

1. Remove the bearing case cover mounting screws. First, remove
inside screws (1) and then outside screws (2).

2. Remove the bearing case cover (5).

(When reassembling)

« Fitthe bearing case gasket (3) and the bearing case cover gasket
(4) with correct directions.

« Install the bearing case cover (5) to position the casting mark
“UP” (a) on it upward.

« Apply engine oil to the oil seal (6) lip and take care that it is not
rolled when installing.

« Tighten the bearing case cover mounting screws with even force
on the diagonal line.

9.8t0 11.3 N'm
1.00 to 1.15 kgf-m
7.2 t0 8.3 ft-lbs

Bearing case cover

Tightening torque mounting screw

(1) Bearing Case Cover Mounting Screw (5) Bearing Case Cover
(Inside) (6) Oil Seal
(2) Bearing Case Cover Mounting Screw
S ! (Outside) (a) Top Mark “UP”
Y A }) (3) Bearing Case Gasket (b) Upside
3GFABAB1P047E (4) Bearing Case Cover Gasket

@/M\@
(4)/) (3)/

3TAAAAD1PO50A

W1031168
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Crankshaft Assembly

For 2482-E2B, D662-E2B, D722-E2B

1. Remove the main bearing case screw 2 (1).

2. Draw out all the crankshatft.

For Z602-E2B

1. Remove the main bearing case screw 2 (1).

2. Turn the crankshaft to set the crankpin of the cylinder to the
horizontal directions (right or left). Then draw out all the
crankshaft, holding the crankpins to the horizontal directions.

For D782-E2B, D902-E2B

1. Remove the main bearing case screw 2 (1).

2. Turn the crankshaft to set the crankpin of the third cylinder to the
bottom dead center. Then draw out the crankshaft until the
crankpin of the second cylinder comes to the center of the third
cylinder.

3. Turn the crankshaft by 2.09 rad (120 °) counterclockwise to set
the crankpin of the second cylinder to the bottom dead center.
Draw out the crankshaft until the crankpin of the first cylinder
comes to the center of the third cylinder.

4. Repeat the above steps to draw out all the crankshatft.

(When reassembling)

« Clean the oil passage of the crankshaft with compressed air.

« Install the crankshaft assembly, aligning the screw hole of main
bearing case screw 2 with the screw hole of crankcase.

« When tightening the main bearing case 2, apply oil to the main
bearing case screw 2 (1) and screw by hand before tightening the
specific torque. If not smooth to screw by hand, align the screw
holes between the crankcase and the main bearing case.

26.5t030.4 N-m
Tightening torque Main bearing case screw 2 | 2.7 to 3.1 kgf-m
19.5 to 22.4 ft-lbs

(1) Main Bearing Case Screw 2 [a] Z482-E2B, D602-E2B
[b] D662-E2B, D722-E2B,

A : Cut place for removing and D782-E2B, D902-E2B
installing the crankshaft [c] D782-E2B, D902-E2B

(D782-E2B, D902-E2B)
W1031360
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Main Bearing Case Assembly

(Z482-E2B, D662-E2B, D722-E2B, D782-E2B)

1. Remove the two main bearing case screws 1 (4), and remove the
main bearing case assembly 1 (1), being careful with crankshaft
bearing 3 (5).

2. Remove the main bearing case assembly 2 (2) and the main
bearing case assembly (3) as above. Keep in mind, however,
that the thrust bearing (7) is installed in the main bearing case
assembly (3).

(When reassembling)

< Clean the oil passage in the main bearing cases.

« Apply clean engine oil to the bearings.

« Install the main bearing case assemblies in original positions.
Since diameters of main bearing cases vary, install them in order
of marking (b) (1 for Z482-E2B and 1, 2 for D662-E2B, D722-
E2B, D782-E2B) from the gear case side. (Refer to the figure.).

e Match the alignment numbers (a) on the main bearing case
assembly 1.

« Do the same for the main bearing case assembly 2 (2) and the

©) 8) main bearing case assembly (3) too.

* When installing the main bearing case 1 and 2, face the mark

SEEACAA1P082C “FLYWHEEL” to the flywheel.

« Install the thrust bearing (7) with its oil groove facing outward.

e Confirm that the main bearing case moves smoothly after
tightening the main bearing case screw 1 to the specified torque.

12.7t0 15.7 N'm
Tightening torque Main bearing case screw 1 | 1.3 to 1.6 kgf-m
9.4 to 11.6 ft-lbs

(1) Main Bearing Case Assembly 1 (@) Alignment Number
(2) Main Bearing Case Assembly 2 (b) Marking (1 or 2)
(3) Main Bearing Case Assembly

(4) Main Bearing Case Screw 1

(5) Crankshaft Bearing 3

(6) Crankshaft Bearing 2

(7) Thrust Bearing

W1031597

"
3EEACAA1PO83E (3)
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(4)
3EEACAA1P081B

Main Bearing Case Assembly (Z602-E2B, D902-E2B)

™ 6 @ ® ©

3EEACAA1P082C

1. Remove the two main bearing case screws 1 (4), and remove the
main bearing case assembly 1 (1), being careful with crankshaft
bearing 3 (5) (9).

2. Remove the main bearing case assembly 2 (2) and the main
bearing case assembly (3) as above. Keep in mind, however,
that the thrust bearing (8) is installed in the main bearing case
assembly (3).

(When reassembling)

« Clean the oil passage in the main bearing cases.

« Apply clean engine oil to the bearings.

« Install the main bearing case assemblies in original positions.
Since diameters of main bearing cases vary, install them in order
of marking (b) (1 for Z602-E2B and 1, 2 for D902-E2B) from the
gear case side. (Refer to the figure.).

« Be careful not to confuse the top and bottom of the crankshaft
bearing 3 (5) (9). (Install the bearing with the oil groove (c) up.)

e Match the alignment numbers (a) on the main bearing case
assembly 1.

« Do the same for the main bearing case assembly 2 (2) and the
main bearing case assembly (3) too.

* When installing the main bearing case 1 and 2, face the mark
“FLYWHEEL" to the flywheel.

« Install the thrust bearing (8) with its oil groove facing outward.

e Confirm that the main bearing case moves smoothly after
tightening the main bearing case screw 1 to the specified torque.

12.7t0 15.7 N-m
Tightening torque Main bearing case screw 1 | 1.3to 1.6 kgf-m

9.4 to 11.6 ft-lbs

3TAAAAD1P0O55H

—

3EEACAA1PO83F (3)

(1) Main Bearing Case Assembly 1 (@) Alignment Number
(2) Main Bearing Case Assembly 2 (b) Marking (1 or 2)
(3) Main Bearing Case Assembly (c) Oil Groove

(4) Main Bearing Case Screw 1
(5) Crankshaft Bearing 3

(Upper, with Oil Groove)
(6) Crankshaft Bearing 2

(Upper, with Oil Groove)
(7) Crankshaft Bearing 2 (Lower)
(8) Thrust Bearing
(9) Crankshaft Bearing 3 (Lower)

W1034602
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(7) Starter
m Electromagnetic Drive Type

(1) Solenoid Switch Mounting Nut
(2) Starter Drive Housing
(3) Drive Lever
(4) Gasket
(5) Solenoid Switch
(6) B Terminal Nut
(7) C Terminal Nut
(8) Snap RIng
(9) Overrunning Clutch
(10) Armature
(11) Brush Spring
(12) Connecting Lead
(13) Rear End Frame
(14) Gasket
(15) Brake Spring
(16) Brake Shoe
(17) End Frame Cap
(18) Screw
(19) Yoke
(20) Brush
(21) Brush Holder
(22) Through Bolt

()
)

W1037593

3EBAAAB1P045C
1. Unscrew the C terminal nut (7), and disconnect the connecting lead (12).
2. Unscrew the solenoid switch mounting nuts (1), and remove the solenoid switch (5).
3. Remove the end frame cap (17).
4. Remove the brake shoe (16), brake spring (15) and gasket (14).
5. Unscrew the through bolts (22), and remove the rear end frame (13).
6. Remove the brush from the brush holder while holding the spring up.
7. Remove the brush holder (21).
8. Draw out the yoke (19) from the starter drive housing (2).
9. Draw out the armature (10) with the drive lever (3).
m NOTE
» Do not damage to the brush and commutator.
(When reassembling)
» Apply grease (DENSO.CO.LTD. No. 50 or equivalent) to the parts indicated in the figure.

- Joint of solenoid switch (a)

- Bushing (b)

- Drive lever (c)

- Collar (d)

- Teeth of pinion gear (e)

- Armature shaft (f)

7.810 9.8 N-m
Tightening torque B terminal nut 0.8to 1.0 kgf-m
5.8t0 7.2 ft-lbs
W1012736
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m Planetary Gear Reduction Type

(1) Magnetic Switch Mounting
Nut
(2) Housing
(3) Magnetic Switch
(4) B Terminal Nut
(5) C Terminal Nut
(6) Drive Lever
(7) Shaft Assembly
(8) Overrunning Clutch
(9) Connecting Lead
(10) Mounting Screw
(11) Armature
(12) Yoke
(13) Brush Holder
(14) Rear End Frame

(15) Through Bolt
(15)
W1222714

3TAAAAD9PO022E

1. Unscrew the C terminal nut (5), and disconnect the connecting lead (9).

2. Unscrew the magnetic switch mounting nuts (1), and remove the magnetic switch (3) from the housing (2).
3. Unscrew the through bolts (15) and mounting screw (10), and remove the rear end frame (14).

4. Remove the brush from the brush holder while holding the spring up.
5
6
7

. Remove the brush holder (13).

. Draw out the armature (11) and yoke (12) from the housing.

. Draw out the shaft assembly (7) with the drive lever (6) and overrunning clutch (8) from the housing.
(When reassembling)

5.9t0 11.8 N-m
Tightening torque B terminal nut 0.6 to 1.2 kgf-m
4.3 to0 8.7 ft-lbs

W1012736
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(8) Dynamo
(1) Shaft
(2) Pulley
(3) Rotor
(4) Collar
(5) Bearing
(6) Stator
(7) Plate
(8) Bearing

W1036558
(5)
4
@)
2
()

3EEACAB1P021A

1. Remove the nut and separate the plate (7).

2. Tap out the shaft (1) from the rotor (3).

3. Unscrew the screws and remove the stator (6).

(When reassembling)

» Take care the direction of the collar (4), the flat side should face to the pulley side

39.2 o 44.1 N-m
Tightening torque Pulley nut 4.0 to 4.5 kgf-m
28.9 to 32.5 ft-Ibs
W1224556

KiSC issued 02, 2006 A
S-51



SM-E2B SERIES, WSM

DIESEL ENGINE

(9) Alternator

3EEAEAC1P046B

©CoNoO~WNE

Remove the pulley (1).
Remove the rear end cover (12).

Remove the brush holder (11).

Remove the IC regulator (10).

Remove the four screws holding the stator lead wires.
Remove the rectifier (9).
Remove the rear end frame (8).

Press out the rotor (6) from drive end frame (2).
Remove the retainer plate (5).

10.Press out the bearing (4) from drive end frame (2) with a press and jig.

(1) Pulley

(2) Drive End Frame

(3) Stator

(4) Bearing

(5) Retainer Plate

(6) Rotor

(7) Bearing

(8) Rear End Frame

(9) Rectifier
(10) IC Regulator
(12) Brush Holder
(12) Rear End Cover

11.Lightly secure the rotor with a vise to prevent damage, and remove the bearing (7) with a puller.
(When reassembling)

Tightening torque

Pulley nut

58.3t0 78.9 N-m
5.95 to 8.05 kgf-m
43.0 to 58.2 ft-lbs

S-52
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[3] SERVICING
(1) Cylinder Head and Valves

(1)

o =

3TMABAB1P023B

3EEABAB1P057C

3EEACAA1P042A

3EEABAB1P112B

Top Clearance

1.

2.

Remove the cylinder head. (Do not attempt to remove the
cylinder head gasket.)

Move the piston up and stick a strip of fuse [1.5 mm dia. (0.059
in. dia.), 5 to 7 mm long (0.197 to 0.276 in. long)] on the piston
head at three positions with grease so as to avoid the intake and
exhaust valves and the combustion chamber ports.

. Lower the piston, and install the cylinder head and tighten the

cylinder head screws to the specified torque.
Turn the flywheel until the piston exceeds top dead center.

. Remove the cylinder head, and measure the thickness of the

squeezed fuses.

If the measurement is not within the factory specifications, check
the oil clearance between the crankpin and crankpin bearing and
between the piston pin and small end bushing.

NOTE

After checking the top clearance, be sure to assemble the
cylinder head with a new cylinder head gasket.

Top clearance Factory spec 0.50 0 0.70 mm
P Y spec. 0.0197 to 0.0276 in.
37.3t042.2 N'm
Tightening torque Cylinder head screw 3.8 to 4.3 kgf-m
27.5to0 31.1 ft-lbs
(1) Fuse

W1020190

Cylinder Head Surface Flatness

. Clean the cylinder head surface.
. Place a straightedge on the cylinder head’s four sides and two

diagonal as shown in the figure.

Measure the clearance with a thickness gauge.

If the measurement exceeds the allowable limit, correct it with a
surface grinder.

IMPORTANT

Do not place the straightedge on the combustion chamber.
Be sure to check the valve recessing after correcting.

Cylinder head surface 0.05 mm
flatness 0.0020 in.

Allowable limit

W1027737
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3EEACAA1P043A

(1)

3EEACAA1P084A

3EEABAB1P115A

Cylinder Head Flaw

1.
2.
3.

4,

5.
6.

(1) Red Permeative Liquid

Prepare an air spray red check.

Clean the surface of the cylinder head with detergent (2).

Spray the cylinder head surface with the red permeative liquid
(1). Leave it five to ten minutes after spraying.

Wash away the read permeative liquid on the cylinder head
surface with the detergent (2).

Spray the cylinder head surface with white developer (3).

If flawed, it can be identified as red marks.

(3) White Developer

(2) Detergent

W1076542

Valve Recessing

1.

2
3.
4

o

Clean the cylinder head surface, valve face and valve seat.

. Insert the valve into the valve guide.

Measure the valve recessing with a depth gauge.

. If the measurement exceeds the allowable limit, replace the
valve.

If it still exceeds the allowable limit after replacing the valve,
replace the cylinder head.

0.10 (protrusion) to
0.10 (recessing) mm
0.0039 (protrusion) to
0.0039 (recessing) in.

) Factory spec.
Valve recessing

(Intake and exhaust)

0.30 (recessing) mm

Allowable fimit 0.0118 (recessing) in.

(1) Cylinder Head Surface

(A) Recessing
(B) Protrusion

W10768800

Clearance between Valve Stem and Valve Guide

. Remove carbon from the valve guide section.

. Measure the valve stem O.D. with an outside micrometer.

. Measure the valve guide I.D. with a small hole gauge, and
calculate the clearance.

If the clearance exceeds the allowable limit, replace the valves.
If it still exceeds the allowable limit, replace the valve guide.

. =1

3EEABAB1P116A

0.030 to 0.057 mm

Factory spec. 0.00118 to 0.00224 in.

Clearance between
valve stem and valve
guide

0.10 mm

Allowable limit 0.0039 in.

5.968 to 5.980 mm

Valve stem O.D. 0.23496 to 0.23543 in.

Factory spec.

6.010 to 6.025 mm

Valve guide 1.D. 0.23661 t0 0.23720 in.

Factory spec.

W10311740
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Replacing Valve Guide

(When removing)

1. Press outthe used valve guide using a valve guide replacing tool.
(Refer to “SPECIAL TOOLS".)

(When installing)

1. Clean a new valve guide and valve guide bore, and apply engine
oil to them.

2. Press in a new valve guide using a valve guide replacing tool.

3. Ream precisely the I.D. of the valve guide to the specified
dimension.

6.010 to 6.025 mm
0.23661 to 0.23720 in.

Valve guide I.D.

(Intake and exhaust) Factory spec.

(A)
3EEABAB1P117A

3TMABAB1P059A

3TMABAB1P060A

(©)

m IMPORTANT
« Do not hit the valve guide with a hammer during
replacement.

(A) When Removing (B) When Installing

W10314690

Valve Seating

1. Coatthe valve face lightly with prussian blue and put the valve on
its seat to check the contact.

2. If the valve does not seat all the way around the valve seat or the
valve contact is less than 70 %, correct the valve seating as
follows.

3. If the valve contact does not comply with the reference value,
replace the valve or correct the contact of valve seating.

2.12 mm

Valve seat width 0.0835 in.

Factory spec.

(1) Correct
(2) Incorrect

(3) Incorrect

W10282190
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Correcting Valve and Valve Seat

m NOTE

- Before correcting the valve and seat, check the valve stem
and the 1.D. of valve guide section, and repair them if
necessary.

« After correcting the valve seat, be sure to check the valve
recessing.

1) Correcting Valve

1. Correct the valve with a valve refacer.

SEEABAB1P118A Valve face angle Factory spec. 2'57085 rad
— 1 2) Correcting Valve Seat
— 1. Slightly correct the seat surface with a 0.785 rad (45 °) valve seat
cutter.

2. Fitting the valve, check the contact position of the valve face and
seat surface with prussian blue. (Visual check) [If the valve has
been used for a long period, the seat tends to come in contact
with the upper side of the valve face.]

3. Grind the upper surface of the seat with a 0.262 rad (15 °) valve

; seat cutter until the valve seat touches to the center of the valve
3EEABAB1P119C ' face (so that (1) equals (2) as shown in the figure.)

A) (B) 4. Grind the seat with a 0.785 rad (45 °) valve seat cutter again, and

visually recheck the contact between the valve and seat.

(a)

5. Repeat steps 3 and 4 until the correct contact is achieved.
6. Continue lapping until the seated rate becomes more than 70 %
it pakd of the total contact area.
(€) (D) 5
.785 rad
Valve seat angle Factory spec. 45 °
(1) Valve Seat Width (@) 0.262rad (15 °)
(2) Identical Dimensions (b) 0.785rad (45 °)
(A) Check Contact
SEEACAA1P088B (B) Correct Seat Width

(C) Check Seat Surface
(D) Check Contact

s Valve Lapping
s 3 1. Apply compound evenly to the valve lapping surface.
» 2

. Insert the valve into the valve guide. Lap the valve onto its seat

with a valve flapper or screwdriver.

3. After lapping the valve, wash the compound away and apply oil,
then repeat valve lapping with oil.

4. Apply prussian blue to the contact surface to check the seated
rate. Ifitis less than 70 %, repeat valve lapping again.

m IMPORTANT

When valve lapping is performed, be sure to check the valve

recessing and adjust the valve clearance after assembling

the valve.

W10283500

SEEACAA1P044A

W10288140
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3EEABAB1P121C

Free Length and Tilt of Valve Spring

1.

2.

Measure the free length (B) of valve spring with vernier calipers.
If the measurement is less than the allowable limit, replace it.
Put the valve spring on a surface plate, place a square on the
side of the valve spring.

. Check to see if the entire side is in contact with the square.
Rotate the valve spring and measure the maximum tilt (A).

If the measurement exceeds the allowable limit, replace it.
Check the entire surface of the valve spring for scratches.

If there is any defect, replace it.

1.2 mm

Allowable limit 0.047 in.

Tilt (A)

31.3t0 31.8 mm

Factory spec. 1.232 10 1.252 in.

Free length (B)

28.4 mm

Allowable limit 1.118in.

3EEABAB1P122A

(A) Tilt

(B) Free Length
W11157830

Valve Spring Setting Load

1.

2.
3.

Place the valve spring on a tester and compress it to the same
length it is actually compressed the engine.

Read the compression load on the gauge.

If the measurement is less than the allowable limit, replace it.

64.7 N/27.0 mm
6.6 kgf / 27.0 mm
14.6 Ibs / 1.063 in.

54.9 N/27.0 mm
5.6 kgf / 27.0 mm
12.3 Ibs/1.063 in.

Factory spec.

Setting load /
Setting length

Allowable limit

3TAAAAD1POB0A

W11177330

Qil Clearance between Rocker Arm and Rocker Arm Shaft

1.
2.

3.

Measure the rocker arm shaft O.D. with an outside micrometer.
Measure the rocker arm 1.D. with an inside micrometer, and then
calculate the oil clearance.

If the oil clearance exceeds the allowable limit, replace the rocker
arm and measure the oil clearance again. If it still exceeds the
allowable limit, replace also the rocker arm shaft.

0.016 to 0.045 mm

Factory spec. 0.00063 to 0.00177 in.

Oil clearance between
rocker arm and rocker
arm shaft

0.15 mm

Allowable limit 0.0059 in.

10.473 to 10.484 mm

Rocker arm shaft O.D. 0.41232 t0 0.41276 in.

Factory spec.

10.500 to 10.518 mm

Rocker arm I.D. 0.41339 to 0.41410 in.

Factory spec.

W11199710
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Push Rod Alignment

1. Place the push rod on V blocks.

2. Measure the push rod alignment.

3. Ifthe measurement exceeds the allowable limit, replace the push

rod.

—

/N

3TMABAB1P062A

Push rod alignment

Allowable limit

0.25 mm
0.0098 in.

3TAAAAD1PO61A

3EEACAA1P0452)

Qil Clearance between Tappet and Tappet Guide Bore

1. Measure the tappet O.D. with an outside micrometer.

W11220210

2. Measure the 1.D. of the tappet guide bore with a cylinder gauge,
and calculate the oil clearance.
3. If the oil clearance exceeds the allowable limit or the tappet is
damaged, replace the tappet.

Oil clearance between
tappet and tappet guide
bore

Factory spec.

0.016 to 0.052 mm
0.00063 to 0.00205 in.

Allowable limit

0.10 mm
0.0039 in.

Tappet O.D.

Factory spec.

17.966 to 17.984 mm
0.70732 to 0.70803 in.

Tappet guide bore 1.D.

Factory spec.

18.000 to 18.018 mm
0.70866 to 0.70937 in.

S-58
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(2) Timing Gears

Timing Gear Backlash

1. Set adial indicator (lever type) with its tip on the gear tooth.

2. Move the gear to measure the backlash, holding its mating gear.

3. If the backlash exceeds the allowable limit, check the oll
clearance of the shaft and the gear.

4. If the oil clearance is not proper, replace the gear.

0.043 to 0.124 mm
Factory spec.

Backlash between idle 0.00169 to 0.00488 in.

gear and crank gear Allowable limit 0.15 mm
0.0059 in.

0.047 to 0.123 mm
Factory spec.

Backlash between idle 0.00185 to 0.00484 in.

gear and cam gear Allowable limit 0.15 mm
0.0059 in.

0.046 to 0.124 mm

Backlash between idle Factory spec. 0.00181 to 0.00488 in.
gear and injection pump oLs

ear imi -0 Mm
9 Allowable limit 0.0059 in.

_ 0.041 t0 0.123 mm
Backlash between oil | Factory spec. 0.00161 to 0.00484 in.
pump drive gear and oLs
crank gear imi -~Lomm
Allowable limit 0.0059 in.
W11264830

Idle Gear Side Clearance

1. Set a dial indicator with its tip on the idle gear.

2. Measure the side clearance by moving the idle gear to the front
and rear.

3. If the measurement exceeds the allowable limit, replace the idle
gear collar.

0.20 to 0.51 mm
0.0079 to 0.0201 in.

0.80 mm
0.0315in.

Factory spec.
Idle gear side clearance

Allowable limit

W11286770

Camshaft Side Clearance

1. Set a dial indicator with its tip on the camshaft.

2. Measure the side clearance by moving the cam gear to the font
and rear.

3. If the measurement exceeds the allowable limit, replace the
camshaft stopper.

4 ) J _ Factory spec 0.15t0 0.31 mm
- = B Camshatt side Y Spec. 0.0059 to 0.0122 in.

clearance L 0.50 mm
Allowable limit 0.0197 in.

P
- AL

}

_\"«
il

W11299720
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Camshaft Alignment

1. Support the camshaft with V blocks on the surface plate at both
end journals.

2. Set a dial indicator with its tip on the intermediate journal.

3. Measure the camshaft alignment.

4. If the measurement exceeds the allowable limit, replace the

camshatft.
. . 0.01 mm
Camshaft alignment Allowable limit 0.0004 in.
W11312720
Cam Height
1. Measure the height of the cam at its highest point with an outside
micrometer.
2. If the measurement is less than the allowable limit, replace the
camshatft.
26.88 mm

Factory spec. .
Cam height of intake 1.0583 in.

and exhaust
Allowable limit 26.83 mm

—— 1.0563 in.
3TAAAAD1P067A \1 W11324040

Qil Clearance of Camshaft Journal

1. Measure the camshaft journal O.D. with an outside micrometer.

2. Measure the cylinder block bore I.D. for camshaft with a inside
micrometer, and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the

camshatft.
Factory spec 0.050 to 0.091 mm
Oil clearance of Y Spec. 0.00197 to 0.00358 in.
camshaft journal
Allowable limit 8'335";’}:1
3TAAAAD1P0OB9A ’ :
. 32.934 to 32.950 mm
Camshaft journal O.D. Factory spec. 129661 to 1.29724 in.
?grﬁsgzrb?sflzlggrléu Factory spec 33.000 to 33.025 mm
| Dy) y Spec. 1.29921 to 1.30020 in.

W11335580

o

[SEEACANT ROA9AWS

KiSC issued 02, 2006 A
S-60



SM-E2B SERIES, WSM

DIESEL ENGINE

3TAAAAD1PO71A

(A) (B)

4 4

3EEABAB1P134A

(3) Piston and Connecting Rod

3EEABAB1P138A

Qil Clearance between Idle Gear Shaft and Idle Gear Bushing

1. Measure the idle gear shaft O.D. with an outside micrometer.

2. Measure the idle gear bushing 1.D. with an inside micrometer,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
bushing.

4. If it still exceeds the allowable limit, replace the idle gear shaft.

0.020 to 0.084 mm

Oil clearance between Factory spec. 0.00079 to 0.00331 in.
idle gear shaft and idle 010
gear bushing i -0 mm
Allowable limit 0.0039 in.
Idle gear shaft O.D. Factory spec. 19.967 10 19.980 mm

0.78610 to 0.78661 in.

Idle gear bushing I.D. Factory spec. 20.000 to 20.051 mm

0.78740 to 0.78941 in.

W11356150

Replacing Idle Gear Bushing

(When removing)

1. Press out the used idle gear bushing using an idle gear bushing
replacing tool. (Refer to “SPECIAL TOOLS".)

(When installing)

1. Clean a new idle gear bushing and idle gear bore, and apply
engine oil to them.

2. Press in a new brushing using an idle gear bushing replacing
tool, until it is flush with the end of the idle gear.

(A) When Removing (B) When Installing
W11373220

Piston Pin Bore I.D.

1. Measure the piston pin bore I.D. in both the horizontal and
vertical directions with a cylinder gauge.

2. If the measurement exceeds the allowable limit, replace the
piston.

20.000 to 20.013 mm
0.78740 to 0.78791 in.

20.05 mm

Factory spec.

Piston pin bore I.D.
Allowable limit

0.7894 in.

W11406200
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3EEABAB1P139A

Qil Clearance between Piton Pin and Small End Bushing

1. Measure the piston pin O.D. where it contacts the bushing with
an outside micrometer.

2. Measure the small end bushing I.D. with an inside micrometer,
and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
bushing. If it still exceeds the allowable limit, replace the piston

pin.

) 0.014 to 0.038 mm
Oil clearance between | Factory spec. 0.00055 to 0.00150 in.
piston pin and small end 010
bushing imi -10 mm
Allowable limit 0.0039 in.
Piston pin O.D. Factory spec. 30723421;10288;8“;1
Small end bushing I.D. Factory spec. g%ggggtiozggggg?rrn

(A)
3EEABAB1P140A

(8)

@
3GFABAB1P053A

‘a’%M

3TMABABOPO56A

W11420110
Replacing Small End Bushing

(When removing)

1. Press out the used bushing using a small end bushing replacing
tool. (Refer to “SPECIAL TOOLS")

(When installing)

1. Clean a new small end bushing and small end hole, and apply
engine oil to them.

2. Using a small end bushing replacing tool, press in a new bushing
(service parts) taking due care to see that the position of the
connecting rod oil hole matches the bushing hole.

[Servicing parts dimension]

0.015to 0.075 mm

Oil clearance between Factory spec. 0.00059 10 0.00295 in.
piston pin and small end T
bushing (Spare parts) P .15 mm

Allowable limit 0.0059 in.

20.026 to 20.077 mm
0.78843 to 0.79043 in.

Small end bushing I.D.

(Spare parts) Factory spec.

(1) Seam (A) When Removing
(2) Oil Hole (B) When Installing
(a) 0.785rad (45°)

W11437590

Connecting Rod Alignment

m NOTE

« Since the I.D. of the connecting rod small end bushing is the

basis of this check, check bushing for wear beforehand.

Install the piston pin into the connecting rod.

Install the connecting rod on the connecting rod alignment tool.

3. Put a gauge over the piston pin, and move it against the face
plate.

4. If the gauge does not fit squarely against the face plate, measure
the space between the pin of the gauge and the face plate.

5. If the measurement exceeds the allowable limit, replace the
connecting rod.

N e

Connecting rod - 0.05 mm
alignment Allowable fimit 0.0020 in.

W10314620
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3EEABAB1P144A

Piston Ring Gap

1. Insert the piston ring into the lower part of the cylinder (the least
worn out part) with a piston ring compressor and piston.

2. Measure the ring gap with a feeler gauge.

3. If the measurement exceeds the allowable limit, replace the

piston ring.
Factory 0.15to 0.30 mm
spec. 0.0059 to 0.0118 in.
Top ring
Allowable 1.20 mm
limit 0.0472in.
Piston ring gap Factory 0.30 to 0.45 mm
[2482-E2B] spec. 0.0118 t0 0.0177 in.
[D662-E2B] Second ring
[D722-EZB] Allowable 1.20 mm
[D782-E2B] limit 0.0472 in.
Factory 0.15t0 0.30 mm
spec. 0.0059 to 0.0118 in.
Oil ring
Allowable 1.20 mm
limit 0.0472in.
Factory 0.20to 0.35 mm
) spec. 0.0079 to 0.0138 in.
Top ring
Allowable 1.25 mm
limit 0.0492 in.

) ) Factory 0.351t0 0.50 mm
Piston ring gap _ spec. 0.0138 to 0.0197 in.
[2602-E2B] Second ring
[D902-E2B] Allowable 1.25 mm

limit 0.0492 in.

Factory 0.20to 0.35 mm

spec. 0.0079 to 0.0138 in.
Oil ring

Allowable 1.25 mm

limit 0.0492 in.

3TMABAB1P072A

W11466710

Clearance between Piston Ring and Piston Ring Groove

1. Clean the rings and the ring grooves, and install each ring in its

groove.

2. Measure the clearance between the ring and the groove with a

feeler gauge.

3. If the clearance exceeds the allowable limit, replace the piston

ring.

4. Ifthe clearance still exceeds the allowable limit after replacing the
ring, replace the piston.

Clearance between
piston ring and
piston ring groove

Factory 0.090 to 0.120 mm

spec. 0.00354 to 0.00472 in.
Second ring

Allowable 0.15 mm

limit 0.0059 in.

Factory 0.04 to 0.08 mm

o spec. 0.0016 to 0.0031 in.

Oil ring

Allowable 0.15 mm

limit 0.0059 in.

S-63
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(4) Crankshaft

Crankshaft Side Clearance

3TMABAB1P074C

1. Set a dial indicator with its tip on the end of the crankshaft.

2. Measure the side clearance by moving the crankshaft to the front
and rear.

3. If the measurement exceeds the allowable limit, replace the
thrust bearings.

4. If the same size bearing is useless because of the crankshaft
journal weatr, replace it with an oversize one referring to the table
and figure.

Factory spec. 0.15t0 0.31 mm .
Crankshatft side 0.0059 to 0.0122 in.
clearance
Allowable limit gzgggr;ri”n.
(Reference)
« Oversize thrust bearing
Oversize Bearing Code Number Marking
0.2 mm Thrust bearing 1 02 15261-23950 020 OS
0.008 in. Thrust bearing 2 02 15261-23970 | 020 OS
0.4 mm Thrust bearing 1 04 15261-23960 040 OS
0.016 in. Thrust bearing 2 04 15261-23980 | 040 OS
« Oversize dimensions of crankshaft journal
Oversize 0.2 mm 0.4 mm
0.008 in. 0.016 in.
Dimension A 46.1t0 46.3 mm 46.3 t0 46.5 mm
1.815to 1.823in. 1.823101.831in.
Dimension B 23.40 to 23.45 mm 23.80 to 23.85 mm
0.9213 t0 0.9232 in. 0.9370 to 0.9390 in.
Dimension C 1.8t02.2 mm radiu_s 1.8t02.2 mm radiu;
0.071 to 0.087 in. radius 0.071 to 0.087 in. radius

3TAAAAD1PO73A

(0.8S)
The crankshaft journal must be fine-finished to higher than VVVV.

W11586190

Crankshaft Alignment

1. Support the crankshaft with V blocks on the surface plate at both
end journals.

2. Set a dial indicator with its tip on the intermediate journal.

3. Measure the crankshaft alignment.

4. If the measurement exceeds the allowable limit, replace the
crankshatft.

. . 0.02 mm
Crankshaft alignment Allowable limit 0.0008 in.

W11613530
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3TMABAB1P075

Qil Clearance between Crankpin and Crankpin Bearing

1
2.
3.

Clean the crankpin and crankpin bearing.

Put a strip of plastigage on the center of the crankpin.

Install the connecting rod cap and tighten the connecting rod
screws to the specified torque, and remove the cap again.
Measure the amount of the flattening with the scale, and get the
oil clearance.

If the oil clearance exceeds the allowable limit, replace the
crankpin bearing.

If the same size bearing is useless because of the crankpin wear,
replace it with an undersize one referring to the table and figure.
NOTE

Never insert the plastigage into the crankpin oil hole.

Be sure not to move the crankshaft while the connecting rod
screws are tightened.

A
/s
B— | ¢
o
A
3TMABAB1P074B

Oil clearance between

crankpin and crankpin
bearing 0.15mm

0.020 to 0.051mm

Factory spec. 0.00079 to 0.00201 in.

Allowable limit 0.0059 in.

Crankpin O.D.

33.959 to 33.975 mm

Factory spec. 1.33697 to 1.33760 in.

Crankpin bearing I.D.

33.995 to 34.010 mm

Factory spec. 1.33839 to 1.33898 in.

(Reference)
» Undersize crankpin bearing
Undersize Bearing Code Number Marking
0.2 mm . .
0.008 in. Crankpin bearing 02 15861-22970 020 US
0.4 mm Crankpin bearing 04 15861-20980 040 US
0.016 in. P 9
« Undersize dimensions of crankpin
Undersize 0.2 mm 0.4 mm
0.008 in. 0.016 in.
. ) 2.3t0 2.7 mm radius 2.3 to 2.7 mm radius
Dimension A

0.091 to 0.106 in.radius

0.091 to 0.106 in.radius

*Dimension B

1.0 to 1.5 mm relief
0.0394 to 0.0591 in. relief

1.0to 1.5 mm relief
0.0394 to 0.0591 in. relief

Dimension C

33.759 to 33.775 mm dia.

1.32910 to 1.32973 in. dia.

33.559 to 33.575 mm dia.
1.32122 to 1.32185 in. dia.

(0.8S)

The crankshaft journal must be fine-finished to higher than VVVV.
*Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.0394 to 0.0591 in.) relief.
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Qil Clearance between Crankshaft Journal and Crankshaft

Bearing 1

1. Measure the O.D. of the crankshaft front journal with an outside
micrometer.

2. Measure the I.D. of the crankshaft bearing 1 with an inside
micrometer, and calculate the oil clearance.

3. If the oil clearance exceeds the allowable limit, replace the
crankshaft bearing 1.

4. If the same size bearing is useless because of the crankshaft
journal wear, replace it with an undersize one referring to the
table and the figure.

3TAAAAD1P0O74A

0.034 to 0.106 mm

Oil Clearance between | Factory spec. 0.00134 t0 0.00417 in.
crankshaft journal and 020
crankshaft bearing 1 imi 20 mm
9 Allowable limit 0.0079 in.
Z482-E2B

D662-E2B | 39.934 to 39.950 mm
Factory | D722-E2B | 1.57221 to 1.57284 in.
spec. D782-E2B

Z602-E2B | 43.934 to 43.950 mm
D902-E2B | 1.72968 to 1.73031 in.

Z482-E2B
D662-E2B | 39.984 to 40.040 mm

. Factory D722-E2B | 1.57417 to 1.57638 in.
Crankshaft bearing 1 I.D. spec. D782-E2B

Crankshaft journal O.D.

Z602-E2B | 43.984 to 44.040 mm
D902-E2B | 1.73165 to 1.73386 in.

W10323470
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Qil Clearance between Crankshaft Journal
Bearing 1 (Continued)

(Reference)

« Undersize crankshaft bearing 1

and Crankshaft

Undersize Models Bearing Code Number Marking
Z482-E2B
D662-E28 15861-23910
0.2mm | D722-E2B Crankshaft 020 US
0.008 in. | D782-E2B bearing 1 02
Z602-E2B
D902-E2B 1G460-23910
Z482-E2B
D662-E2B 15861-23920
0.4mm | D722-E2B Crankshaft 040 US
0.016in. | D782-E2B bearing 1 04
Z602-E2B
D902-E2B 1G460-23920
« Undersize dimensions of crankshaft journal
. 0.2 mm 0.4 mm
Undersize | Models 0.008 in. 0.016 in.
Dimension All models 1.8 t0 2.2 mm radius 1.8 to 2.2 mm radius
A 0.071 to 0.087 in.radius 0.071 to 0.087 in.radius
*Dimension All models 1.0 to 1.5 mm relief 1.0 to 1.5 mm relief
B 0.0394 to 0.0591 in. relief | 0.0394 to 0.0591 in. relief
2482-£2B 39.734 to 39.750 mm dia. | 39.534 to 39.550 mm dia.
D662-E2B
D722-E2B 1.56433 to 1.55646 to
Dimension | p782-E28 1.56496 in. dia. 1.55709 in. dia.
C
7602-E2B 43.734 to 43.750 mm dia. | 43.534 to 43.550 mm dia.
D902-E2B 1.72181 to 1.71394 to
1.72244 in. dia. 1.71457 in. dia.
(0.8S)
The crankshaft journal must be fine-finished to higher than VVVV.
*Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.0394 to 0.0591 in.) relief.

W1044484
Replacing Crankshaft Bearing 1

(When removing)

1. Press out the used crankshaft bearing 1 using a crankshaft
bearing 1 replacing tool. (Refer to “SPECIAL TOOLS".)

(When installing)

1. Clean a new crankshaft bearing 1 and crankshaft journal bore,
and apply engine oil to them.

2. Using a crankshaft bearing 1 replacing tool, press in a new
bearing 1 (2) so that its seam (1) directs toward the exhaust
manifold side. (See figure.)

A
_ -
o
| e
By
3TMABAB1P079A
[a] (A)
o /(2)
ol
"/ L
f\(:a)
3TMABAB1P080B
[b] (A)
] L /(2)
o
\ /" (B) |
(1) mf\w)
3EBAAAB1P051B

0.0to 0.3 mm

Dimension (A) Factory spec.

0.0t0 0.0118 in.

(1) Seam

(2) Crankshaft Bearing 1
(3) Cylinder Block

(A) Dimension

(B) 0.366 rad (21 °)

S-67

[a] Z482-E2B, D662-E2B,
D722-E2B, D782-E2B
[b] Z602-E2B, D902-E2B

W10342000
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3TMABAB1P081A

Qil Clearance between Crankshaft Journal

Bearing 2 and Crankshaft Bearing 3

1. Put a strip of plastigage on the center of the journal.

2. Install the bearing case and tighten the bearing case screws 1 to

the specified torque, and remove the bearing case again.

3. Measure the amount of the flattening with the scale, and get the

oil clearance.

4. If the oil clearance exceeds the allowable limit, replace the

crankshaft bearing 2 (crankshaft bearing 3).

5. If the same size bearing is useless because of the crankshaft
journal wear, replace it with an undersize one referring to the

table and figure.
m NOTE

screws are tightened.

Be sure not to move the crankshaft while the bearing case

Oil clearance between
crankshaft journal and
crankshaft bearing 2

(crankshaft bearing 3)

Factory spec.

0.028 to 0.059 mm
0.00110 to 0.00232 in.

Allowable limit

0.20 mm
0.0079 in.

Crankshaft journal O.D.
(Flywheel side)

Factory spec.

43.934 to 43.950 mm
1.72968 to 1.73031 in.

Crankshaft bearing 2
1.D.

Factory spec.

43.978 to 43.993 mm
1.73142 to 1.73201 in.

Z482-E2B

D662-E2B | 39.934 to 39.950 mm
Crankshaftjournal O.D. | Factory | D722-E2B | 157221 to 1.57284 .
(Intermediate) spec. D782-E2B

Z602-E2B | 43.934 to 43.950 mm

D902-E2B | 1.72968 to 1.73031 in.

Z482-E2B

D662-E2B | 39.978 to 39.993 mm

D722-E2B | 1.57394 to 1.57453 in.
Crankshaft bearing 3 I.D. Zgg:fry D782-E2B

Z602-E2B | 43.978 to 43.993 mm

D902-E2B | 1.73142 to 1.73201 in.

S-68
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Qil Clearance between Crankshaft Journal and Crankshaft

\ Bearing 2 and Crankshaft Bearing 3 (Continued)
° A
A (Reference)
« Undersize crankshaft bearing 2 and 3 (0.2 mm (0.008 in.))
/cé D Undersize Bearing Code Number Marking
B Z482-E2B Crankshaft bearing 2 02 15694-23930
Ve D662-E2B
A A D722-E2B Crankshaft bearing 3 02 15861-23860
L D782-E2B 020 US
3EEABAB1P152B 7602-E2B Crankshaft bearing 2 02 1G460-23930
D902-E2B Crankshaft bearing 3 02 1G460-23940

« Undersize crankshaft bearing 2 and 3 (0.4 mm (0.016 in.))

Undersize Bearing Code Number Marking
Z482-E2B Crankshaft bearing 2 04 15694-23940
D662-E2B
D722-E2B Crankshatft bearing 3 04 15861-23871
D782-E2B 040 US
Z602-E2B Crankshaft bearing 2 04 1G460-23950
D902-E2B Crankshatft bearing 3 04 1G460-23960
« Undersize dimensions of crankshaft journal
. . 0.2 mm 0.4 mm
Undersize Undersize 0.008 in. 0.016 in.
Dimension All models 1.8 t0 2.2 mm radius 1.8 to 2.2 mm radius
A 0.071 to 0.087 in.radius 0.071 to 0.087 in.radius
*Dimension All models 1.0 to 1.5 mm relief 1.0 to 1.5 mm relief
B 0.0394 to 0.0591 in. relief | 0.0394 to 0.0591 in. relief
2482-E28 39.734 to 39.750 mm dia. | 39.534 to 39.550 mm dia.
D662-E2B
D722-E2B 1.56433 to 1.55646 to
Dimension | p7g2-E28 1.56496 in. dia. 1.55709 in. dia.
C
7602-E2B 43.734 to 43.750 mm dia. | 43.534 to 43.550 mm dia.
D902-E2B 1.72181 to 1.71394 to
1.72244 in. dia. 1.71457 in. dia.
Dimension 43.734 to 43.750 mm dia. | 43.534 to 43.550 mm dia.
D All models 1.72181 to 1.71394 to
1.72244 in. dia. 1.71457 in. dia.
(0.8S)

The crankshaft journal must be fine-finished to higher than VVVV.
*Holes to be de-burred and edges rounded with 1.0 to 1.5 mm
(0.0394 to 0.0591 in.) relief.

W1047088
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Replacing Crankshaft Sleeve (Z482-E2B, D662-E2B, D722-E2B,
D782-E2B)

Remove the used crankshaft sleeve (2).

Set the sleeve guide (3) to the crankshaft (1).

Heat a new sleeve to a temperature between 150 and 200 °C
(302 and 392 °F), and fix the sleeve to the crankshaft as shown
in figure.

4. Press fit the sleeve using the auxiliary socket for pushing (4).
(Refer to “SPECIAL TOOLS".)

m NOTE

wnh ke

SEEACABTPO19A « Mount the sleeve with its largely chamfered surface facing
(1) (2) (3) (4) outward.
e Should heating is not enough, a sleeve might stop halfway,
{ > \ so careful.
LT !
= 7 |}| (1) Crankshaft (3) Sleeve Guide
i (2) Crankshatft Sleeve (4) Auxiliary Socket for Pushing
L v | ’7 W1048540
3EEACAB1P020C
(5) Cylinder

Cylinder Wear

1. Measure the cylinder liner 1.D. at the six positions (see figure)
with a cylinder gauge to find the maximum and minimum 1.D.’s.

2. Get the difference (Maximum wear) between the maximum and
the minimum 1.D.’s.

3. If the wear exceeds the allowable limit, bore and hone to the
oversize dimension. (Refer to “Correcting Cylinder”.)

4. Visually check the cylinder wall for scratches. If deep scratches
are found, the cylinder should be bored. (Refer to “Correcting

Cylinder”.)
64.000 to 64.019 mm
) DB62-E2B | 5 51968 to 2.52043 in.
- e
[‘ Factory EL;ZZZIIEEZZBB 67.000 to 67.019 mm
spec. 2.63779 to 2.63854 in.

D782-E2B

_(B) ﬂh Z602-E2B | 72.000 to 72.019 mm

Y

D902-E2B | 2.83464 to 2.83539 in.

Cylinder liner I.D.

64.150 mm
©) DB62-E2B | 5 52559 in.
U= > Z482-E2B
| F— Allowable D722-E2B 67.150 mm
3EEABAB1P155A limit D782-E2B 2.64370in.

Z602-E2B | 72.150 mm
D902-E2B | 2.84055 in.

(A) Top (a) Right-angled to Piston Pin
(B) Middle (b) Piston Pin Direction
(C) Bottom (Skirt)

W10360060
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Correcting Cylinder (Oversize)
T ; 1. When the cylinder is worn beyond the allowable limit, bore and
' ) hone it to the specified dimension.
~ '
i '
‘ ' 64.250 to 64.269 mm
‘ ™) {igs DB62-E2B | 5 52053 to 2.53027 in.
—————
1
' : Factory E‘;gzz'_'ézzBB 67.250 to 67.269 mm
'« (2) ,: spec. D782-Eop | 2:64764102.64839 in.
: 1 Z602-E2B | 72.250 to 72.269 mm
' , D902-E2B | 2.84449 to 2.84524 in.
' ' Cylinder liner I.D. 64.200
' M . mm
, ' J D662-E2B | 5 53543 in.
[l
L} ! -
N Allowable Zz482-E28 67.400 mm
o D722-E2B )
limit D782-E2B 2.65354 in.
3EEABAB1P156A .
Z602-E2B | 72.400 mm
D902-E2B | 2.85040 in.
Hone to 2.2 to 3.0 umRz
Finishing (0.000087 to 0.00012 in.Rz)
VVV.
2. Replace the piston and piston rings with oversize ones.
Oversize : 0.25 mm (0.0098 in.)
Marking : 025
m NOTE
 When the oversize cylinder is worn beyond the allowable
limit, replace the cylinder block with a new one.
(1) Cylinder I.D. (Before Correction) (2) Cylinder I.D. [Oversize]
W10367470
(6) Oil Pump

Rotor Lobe Clearance

1. Measure the clearance between lobes of the inner rotor and the
outer rotor with a thickness gauge.

2. Ifthe clearance exceeds the factory specifications, replace the oil
pump rotor assembly.

0.03t0 0.14 mm
0.0012 to 0.0055 in.

W10378950

Rotor lobe clearance Factory spec.

Clearance between Outer Rotor and Pump Body

1. Measure the clearance between the outer rotor and the pump
body with a thickness gauge.

2. Ifthe clearance exceeds the factory specifications, replace the oil
pump rotor assembly.

Clearance between
outer rotor and pump Factory spec.
body

0.07 to 0.15 mm
0.0028 to 0.0059 in.

W10381420

3TAAAAD1P078A
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Clearance between Rotor and Cover

. Put a strip of plastigage onto the rotor face with grease.

Install the cover and tighten the screws.

. Remove the cover carefully, and measure the amount of the

flattening with the scale and get the clearance.
If the clearance exceeds the factory specifications, replace oil
pump rotor assembly.

3TMABAB1P088A

Clearance between rotor
and cover

0.075t0 0.135 mm

Factory spec. 0.00295 to 0.00531 in.

(7) Starter

[A]

[B]

3EEABAB1P188B

W10382660

Overrunning Clutch

[A] Electromagnetic Drive Type

. Check the pinion and if worn or damage, replace the clutch

assembly.

. Check that the pinion turns freely and smoothly in the

overrunning direction and does not slip in the cranking direction.
If the pinion slips or does not turn in both directions, replace the
overrunning clutch assembly.

NOTE

Do not wash off the grease in the overrunning clutch with
the chemicals or oils.

[B] Planetary Gear Reduction Type
W1156799
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3EEABAB1P182A

3EEABAB1P183A

Commutator and Mica

1. Check the contact of the commutator for wear, and grind the
commutator with emery paper if it is slightly worn.

2. Measure the commutator O.D. with an outside micrometer at
several points.

3. If the minimum O.D. is less than the allowable limit, replace the

armature.

4. If the difference of the O.D.'s exceeds the allowable limit, correct
the commutator on a lathe to the factory specification.

o

Measure the mica undercut.

6. Ifthe undercutis less than the allowable limit, correct it with a saw
blade and chamfer the segment edges.

Electromagnetic 28.0 mm
Factory drive type 1.102 in.
spec. Planetary gear 30.0 mm
Commutator reduction type 1.181in.
O.D. Electromagnetic 27.0 mm
Allowable | drive type 1.063 in.
limit Planetary gear 29.0 mm
reduction type 1.142in.
Electromagnetic Less than 0.05 mm
Factory drive type 0.002 in.
Spec. Planetary gear Less than 0.02 mm
Difference of reduction type 0.0008 in.
OD.s Electromagnetic 0.4 mm
Allowable | drive type 0.016 in.
limit Planetary gear 0.05 mm
reduction type 0.0020 in.

3EEABAB1P184A

Mica under cut

Factory spec.

0.50 to 0.80 mm
0.0197 to 0.0315 in.

Allowable limit

0.20 mm
0.0079 in.

(1) Segment
(2) Depth of Mica
(3) Mica

S-73

(@) Correct

(b) Incorrect

W1155802
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(A)

Brush Wear

1. If the connect face of the brush is dirty or dusty, clean it with
emery paper.

2. Measure the brush length (A) with vernier caliper.

3. Ifthe length is than the allowable limit, replace the yoke assembly
and brush holder.

Brush length A

Electromagnetic 16.0 mm
Factory drive type 0.630 in.
spec. Planetary gear 14.0 mm
reduction type 0.551 in.
Electromagnetic 10.5 mm
Allowable | drive type 0.413in.
limit Planetary gear 9.0 mm
reduction type 0.354 in.

Brush Holder

W1156360

1. Check the continuity across the brush holder and the holder
support with a circuit tester.

2. If it conducts, replace the brush holder.

Armature Coil

W1156895

1. Check the continuity across the commutator and armature coil
core with resistance range of circuit tester.
2. If it conducts, replace the armature.
3. Check the continuity across the segments of the commutator with
resistance range of circuit tester.
4. If it does not conduct, replace the armature.

S-74
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3EEABAB1P190A

q

3EEABAB1P191A

(8) Alternator

/

3EEABAB1P192A

3EEABAB1P194A

Field Coil

1. Check the continuity across the lead (1) and brush (2) with a
circuit tester.

2. Ifit dose not conduct, replace the yoke assembly.

3. Check the continuity across the brush (2) and yoke (3) with a
circuit tester.

4. If it conducts, replace the yoke assembly.

(1) Lead (3) Yoke
(2) Bush
W1156968
Bearing
1. Check the bearing for smooth rotation.
2. If it does not rotate smoothly, replace it.
W1019790

Stator

1. Measure the resistance across each lead of the stator coil with
resistance range of circuit tester.

2. If the measurement is not within factory specification, replace it.

3. Check the continuity across each stator coil lead and core with
resistance range of circuit tester.

4. If infinity is not indicated, replace it.

‘ Resistance Factory spec. Less than 1.0 Q

W1019964

Rotor

1. Measure the resistance across the slip rings.

2. If the resistance is not the factory specification, replace it.

3. Check the continuity across the slip ring and core with resistance
range of circuit tester.

4. If infinity is not indicated, replace it.

Resistance Factory spec. 29Q

W1020094
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3EEABAB1P195A

3EEABAB1P1964

3EEABAB1P197A
B
Pt P2 P3 Pa
E
3EEABAB1P198A

3TMABAB9P029B

Slip Ring

1. Check the slip ring for score.

2. If scored, correct with an emery paper or on a lathe.

3. Measure the O.D. of slip ring with vernier calipers.

4. If the measurement is less than the allowable limit, replace it.

Factory spec 14.4 mm
y spec. 0.567 in.
Slip ring O.D.
Allowable limit 14.0 mm
0.551 in.
W1020208
Brush Wear

1. Measure the brush length with vernier calipers.

2. If the measurement is less than allowable limit, replace it.
3. Make sure that the brush moves smoothly.

4. If the brush is defective, replace it.

Factory spec 105 mm
Yy Spec. 0.413in.
Brush length 8.4
o 4 mm
Allowable limit 0.3311in.

W1020329

Rectifier

1. Check the continuity across each diode of rectifier with resistance
range of circuit tester.
2. The rectifier is normal if the diode in the rectifier conducts in one
direction and does not conduct in the reverse direction.
W1020452

IC Regulator

1. Check the continuity across the B terminal (2) and the F terminal
(2) of IC regulator with resistance range of circuit tester.

2. The IC regulator is normal if the conducts in one direction and
does not conduct in the reverse direction.

(1) F Terminal (2) B Terminal

W1020645
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