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STARTING - PRE-HEATING SYSTEM
Engine ECU 5 neL PRE-HEATING SYSTEM
e | meanes | INSPECTION
\aNasRentny\anelinen (L LA LIID) O 1. INSPECT LIGHTING TIME OF GLOW INDICATOR
LIGHT
Sec. Sec. Turn the ignition switch ON, and measure the lighting time.
Light lighting time (T1): Refer to the chart graph
6.0 120 2. INSPECT AFTER GLOW TIME
E < Turn the ignition switch to START, after the engine starts, mea-
o \ \/ T2 = | sure the time when the battery voltage is applied to terminal
E 37 /\/—T1 £| S-REL of the engine ECU.
2 \ \ '; After glow time (T2): Refer to the chart graph
% 2.1 (_g 3. INSPECT ENGINE ECU (See page DI-118)
= 1.0 \ 8
2 1 <
-13 8 |28\ 55 °C
(8.6)(46.4)|(82.4)\ (131)  (°F)
20 40
(68) (104)
Dopans Water Temperature B08268
4. INSPECT GLOW PLUG RELAY (Making: GLOW)
(@) Remove the relay box cover.
(b) Remove the glow plug relay.
Glow I5Iug
Relay
T
p B08145
Ohmmeter (c) Inspect the glow plug relay continuity.
No Continuity (1) Using an ohmmeter, check that there is no continu-
5 00 ity between terminals 1 and 2.
If there is continuity, replace the relay.
Ohmmeter (2) Check that there is continuity between terminals 3
4 . and 4.. .
00 If there is no continuity, replace the relay.
Continuity Sosas6
Ohmmeter (d) Inspect the glow plug relay operation.
Continuity (1) Apply battery voltage across terminals 3 and 4.
(2) Using an ohmmeter, check that there is continuity
2 0 0O between terminals 1 and 2.
4 SiP. If there is no continuity, replace the relay.
rL o" A 1 (e) Reinstall the glow plug relay.
3 ()  Reinstall the relay box cover.

@O

Battery

S03357

5. INSPECT WATER TEMPERATURE SENSOR (See

page ED-10)




ST-2
STARTING - PRE-HEATING SYSTEM

Ohmmeter 6. INSPECT GLOW PLUGS

Using an ohmmeter, check that there is continuity between the
Q0O glow plug terminal and ground.

Standard resistance: Approx. 0.72 Q at 20°C (68°F)

\\ If there is no continuity, replace the glow plug.
; Torque: 13 N-m (130 kgf-cm, 10 ft.Ibf)

Xﬂﬂ /\\ " | NoTICE:
Z&X . Be careful not to damage the glow plug pipes as it

P -~ ﬁ\ 8263 could cause an open circuit or shorten life of the glow

plugs.

» Avoid getting oil and gasoline on the glow plug when
cleaning.

. During inspection, be sure to wipe any oil of the termi-
nal and bakelite washer with a dry cloth.

. Be careful no to apply more than 11 V to the glow plug
as it could cause an open circuit.

Continuity
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STARTING - STARTER

STARTER
COMPONENTS

STOFJ-02

Return Spring

Plunger
R 9
arS
//
- Cushion Rubber
P - \\(((((
- .
Magnetic Switch

Drive Lever

Armature Plate

Planetary Shaft [ i
Assembly

Starter Clutch

|
|
|
I
|
|
|
|
\\l

Commutator
End Cover

0.
P

& Lock Plate ™

Brush Spring

Brush Retainer

N @ Non-—reusable part B08266
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STARTING - STARTER

B08161

B08147

ST1059

ST1054

B08148

STOGV-01

DISASSEMBLY

1. REMOVE MAGNETIC SWITCH

(@) Remove the nut, and disconnect lead wire from the mag-
netic switch terminal.

(b) Remove the 3 screws, magnetic switch and return spring.

(c) Pull the plunger, and disconnect the plunger hook from
the upper side of the drive lever.

2. REMOVE COMMUTATOR END COVER
(@) Remove the 2 screws and end cover.

(b) Using a feeler gauge, measure the armature thrust clear-
ance between the lock plate and end frame.
Standard thrust clearance: 0.3 mm (0.012 in.)
Maximum thrust clearance: 0.6 mm (0.024 in.)

If the thrust clearance is greater the than maximum, replace the

thrust washer.

(c) Remove the lock plate and thrust washer.

3. REMOVE STARTER YOKE AND ARMATURE
Remove the 2 through bolts, and pull out the starter yoke to-
gether with the armature.
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STARTING - STARTER

4. REMOVE COMMUTATOR END FRAME
Using a screwdriver, pry out the commutator end frame.

ST1049

5. REMOVE STARTER YORK FROM ARMATURE
6. REMOVE ARMATURE FROM BRUSH HOLDER

P18132

7. REMOVE ARMATURE PLATE

I
7 S\ Rubber Cushion | 8 REMOVE PLANETARY SHAFT ASSEMBLY AND
I ) STARTER CLUTCH
S (@) Remove the rubber cushion.
o (b) Remove the planetary shaft and starter clutch assembly.
//’/ 7% 7 9. REMOVE DRIVE LEVER FROM STARTER CLUTCH
// N /”7{' / )
&KV/\\ )// ,//"’ ‘ \ﬂ\//fj
‘L/ T \ =

p B08164

10. REMOVE STARTER CLUTCH FROM PLANETARY

‘ SHAFT

(a) Using a screwdriver, tap in the stop collar towards the
starter clutch.

P18326

(b) Using a screwdriver, pry out the snap ring.
(c) Remove the stop collar from the shaft.

ST1031
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Ohmmeter  Continuity INSPECTION

LQJ 1. INSPECT ARMATURE COIL

OO0 (@) Check the commutator for open circuit.

. Using an ohmmeter, check that there is continuity be-
ﬂ tween the segments of the commutator.

\ If there is no continuity between any segments, replace the ar-

JJV)/ mature.

p B08140

STOGW-01

Ohmmeter (b)  Check the commutator for ground.

LQJ Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core.

OO If there is continuity, replace the armature.

2. INSPECT COMMUTATOR

- (@) Check the commutator for the dirty and burnt surface.

If the surface is dirty or burnt, correct with sandpaper (No.400)

or a lathe.

No Continuity

(b) Check for the commutator circuit runout.
(1) Place the commutator on V-blocks.
(2) Using a dial indicator, measure the circle runout.
Maximum circle runout: 0.03 mm (0.0012 in.)

If the circle runout is greater than maximum, correct it on a lathe.

?\ |
|
B08142

P
(c) Using vernier calipers, measure the commutator diame-
ter.
Standard diameter: 32.3 mm (1.272 in.)
Minimum diameter: 30.5 mm (1.201 in.)
If the diameter is less than minimum, replace the armature.
P
(d) Check that the undercut depth is clean and free of foreign
L materials. Smooth out the edge.

Standard undercut depth: 0.9 mm (0.035 in.)

Minimum undercut depth: 0.3 mm (0.012 in.)
If the undercut depth is less than minimum, correct it with a
hacksaw blade.

ST0040
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3. INSPECT BRUSH
Using vernier calipers, measure the brush length.
Standard length: 14.5 mm (0.571 in.)
Minimum length: 9.0 mm (0.354 in.)
If the length is less than minimum, replace the brush holder.
4. INSPECT CLUTCH AND GEAR
(a) Checkthe gearteeth on the starter clutch for wear or dam-
age.
pigia4| |f the gear is damaged, replace it.

If damaged, replace the clutch assembly. If damaged, also
check the drive plate ring gear for wear or damage.

(b) Check the starter clutch.
Rotate the clutch pinion gear clockwise and check that it
turns freely. Try to rotate the clutch pinion gear counter-
clockwise and check that it locks.

If necessary, replace the starter clutch.

S02257

5. INSPECT MAGNETIC SWITCH

(@) Check the plunger.
Push in the plunger and check that it returns quickly to its
original position.

If necessary, replace the magnetic switch.

P18126

(b) Check the pull-in coil for open circuit.

Terminal 50 Oh t . . -
efmina mmesr Using an ohmmeter, check that there is continuity be-
Q tween terminals 50 and C.
QO If there is no continuity, replace the magnetic switch.

Terminal C

Continuity

P S02822
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Switch Body Ohmmeter (c) Check the hold—in coil for open circuit.

Terminal 50 Using an ohmmeter, check that there is continuity be-
Q tween terminal 50 and the switch body.
O Q If there is no continuity, replace the magnetic switch.

p 502823

6. INSPECT PLANETARY SHAFT

Turn the shaft, and check that it is not rough or worn.
If it feels rough or worn, replace the planetary shaft assembly.

P18197
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P18098

ST1034

P18125

Drive Lever

Drive Housin .
p 9 Knock Pin ggsies

5\\ Rubber Cushion

N

p B08163

STOGX-01

REASSEMBLY

1. INSTALL DRIVE LEVER TO STARTER CLUTCH

2. INSTALL STARTER CLUTCH TO PLANETARY SHAFT

(a) Apply grease to the bushing and spline of the starter
clutch and planetary shaft.

(b) Place the starter clutch and stop collar on the planetary
shaft as shown in the illustration.

(c) Install a new snap ring to the planetary shaft groove.
(d) Using a vise, compress the snap ring.
(e) Check that the snap ring fits correctly.

(f)  Using a screwdriver, tap the stop collar to slide it onto the
snap ring.

3. INSTALL PLANETARY SHAFT ASSEMBLY AND
STARTER CLUTCH

(@) Set the planetary shaft and drive lever in position as
shown in the illustration.

(b) Align the holes of the driver housing with the knock pins.

(c) Install the planetary shaft and starter clutch to the drive
housing.

(d) Install the rubber cushion.
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4. INSTALL ARMATURE PLATE

(@) Setthe armature plate in position as shown in the illustra-
tion.

(b)  Align the claw grooves of the internal gear with the claws
of the armature plate.

(c) Install the armature plate to the internal gear.

p B08165

5. INSTALL BRUSH HOLDER TO ARMATURE

(a) Install the 4 brush retainers and 4 brush springs to the
brush holder.

(b) Using SST, install the 4 brushes to the brush holder.
SST  09950-60010 (09951-00340)

Y B08151

(c) Attach the brush holder to the armature.

B08264

(d) Push the armature, and remove the SST.

B08265

6. INSTALL STARTER YOKE AND ARMATURE AS-

Vlj SEMBLY
\Q f% (@)  Align the cushion rubber on the starter drive housing with
A el ke U the cutout of the starter yoke.
// \/\/%%;\ /‘/ }} (b) Install the starter yoke and armature assembly.
/ }\k(/ / ] 157\ A\ ‘7 \ \ /l
»// N g,( <j:i::>,/ )= \ //////

p B08152
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STARTING - STARTER

B08153

ST1055

ST1059

B08150

B08161

()
(d)

()

(d)

Align the commutator end frame with the brush holder
rubber part as shown in the illustration.

Install the commutator end frame with the 2 through bolts.
Torque: 6.5 N-m (66 kgf-cm, 58 in.-Ibf)

INSTALL COMMUTATOR END COVER

Install the thrust washer and lock plate.

Check the armature thrust clearance between the lock
plate and the end frame. (See page ST—4)

Pack grease to the commutator end cover.
Install the commutator end cover with the 2 screws.
Torque: 1.7 N-m (17 kgf-cm, 15 in.-Ibf)

INSTALL MAGNETIC SWITCH
Hang the plunger hook to the upper side of the drive lever.
Install the return spring into the plunger.

Install the return spring and magnetic switch with the 3
Screws.

Torque: 5.0 N-m (51 kgf-cm, 44 in.-Ibf)

Connect the lead wire to the magnetic switch terminal with
the nut.

Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)
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TEST
NOTICE:

These tests must be done within 3 to 5 seconds to avoid
burning out the coil.

STOGY-01

- \ 1. DO PULL-IN TEST

(a) Disconnect the field coil lead from terminal C.

(b) Connect the battery to the magnetic switch as shown.
Check that the clutch pinion gear moves outward.

If the clutch pinion gear does not move, replace the magnetic

switch.
1 ri
Y Battery gosis7
, N 2. DO HOLD-IN TEST

With the battery connected as above and with the clutch pinion
gear out, disconnect the negative (-) lead from terminal C.
Check that the clutch pinion gear remains out.

If the clutch pinion gear returns inward, replace the magnetic

l [ switch.
1 1l

/,»'1:/\ Disconnect O
Y (\QE J Battery gosiss

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (—) lead from the starter housing.
Check that the clutch pinion gear returns inward.

If the clutch pinion gear does not return, replace the magnetic
switch.

p \ 4. INSPECT CLUTCH PINION GEAR CLEARANCE
) (a) Reconnect the negative (-) lead to the starter housing.

oD

eTY Bos139
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- (b) Move the pinion gear toward the armature to remove
slack and measure the clearance between the pinion
gear end and stop collar.

Maximum clearance: 3.9 mm (0.154 in.)

B06112

Ammeter | 5. DO NO-LOAD PERFORMANCE TEST
Terminal 30 (a) Connect the field coil lead to terminal C. Make sure the
! lead is not grounded.

@@ (b) Connect the battery and ammeter to the starter as shown.

(c) Check that the starter rotates smoothly and steadily with
the clutch pinion gear moving out. Check that the amme-
ter reads the specified current.

@ @ Specified current: 160 A or less at 10.5V

Terminal 50 Battery so7ass
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STARTING - STARTERRELAY

B08144

Ohmmeter

OO
C

No Continuity 3

Ohmmeter

Q)
OO

—J

B05486

Ohmmeter

OO
[

o

Continuity 3

/
2

—
O®

Battery posas7

STARTER RELAY

INSPECTION

1. REMOVE RELAY BOX COVER
2. REMOVE STARTER RELAY

ST08J-05

3. INSPECT STARTER RELAY
(@) Inspect the relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
If there is no continuity, replace the relay.
(2) Check that there is no continuity between terminals
3 and 5.
If there is continuity, replace the relay.

(b) Inspect the relay operation.
(1) Apply battery voltage across terminals 1 and 2.
(2) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If there is no continuity, replace the relay.
4. REINSTALL STARTER RELAY
5. REINSTALL RELAY BOX COVER



