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_STARTING - STAH'I’INGSYSTEM

STARTING SYSTEM .
ON-VEHICLE INSPECTION
NOTICE: Before changing the starter, check the following
ltems again:

e  Connector connection
®  Accessory installation, e.g.: theft deterrent system
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4 Dust Protector

DISASSEMBLY
1. REMOVE MAGNETIC SWITCH _ L ¥R
- (a) Remove the nut, and disconnect the lead wire fron';, ;
' magnetic switch terminal. . - _
(b) . Loosen the 2 nuts holding the magnetic switch 10
starter housing. B
(c) Pull the magnetic switch and while lifting the front parf
the magnetic switch, release the plunger hook from #i
drive lever, then release the magnetic switch. e

2. REMOVE FIELD FRAME AND ARMATURE o
Remove the 2 through bolts, and pull out the field frame - § |
together with the armature. +
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(a)
(b)

REMOVE COMMUTATOR END FRAME

-Remove the 2 screws and commutator end frame, and

hold down the lead wire while releasmg the commutator
end frame.
NOTICE: To avoid interference between the brush holder

. and the dust protector pull the oommutator end frame away

at an angle.

REMOVE BRUSH HOLDER

Using a screwdriver, hold the spring back and dlsconnect
the brush holder.

Disconnect the 4 brushes, and remove the brush holder.

5. REMOVE ARMATURE FROM FIELD FRAME

7.

(a)

(b)
()

REMOVE 2 O-RINGS FROM FIELD FRAME .

REMOVE DRIVE LEVER AND STARTER CLUTCH

WITH SHOCK ABSORBER FROM STARTER
HOUSING

REMOVE PLANETARY GEARS

Remove these parts from the shock absorber
(1) Plate

(2) 3 planetary gears

(8) Plate washer

REMOVE STARTER CLUTCH

Using a screwdriver, tap in the stop collar towards the |

starter cluich.

Using a screwdriver, pry off the snap ring..

Remove the stop coilar and starter clutch from the plane-
tary shaft.




ST4

STARTING - STARTER . ) _

10. REMOVE PLANETARY SHAFT AND INTERNAL

washer. _
(b) Remove the planetary shaft and plate washer.

INSPECTION

Armature Coil _

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT
tween the segments of the commutator.

armature. -

2. INSPECT COMMUTATOR FOR GROUND

tween the commutator and armature coil core.
If there is continuity, replace the armature. '

Commutator | |

SURFACES

(No.400) or a lathe.
2. INSPECT COMMUTATOR CIRCLE RUNOUT
~ (a) Place the armature on V-blocks. :
(b) Using a dial gauge, measure the circle runout.
" Maximum circle runout: o
0.05 mm (0.0020 in.)

a lathe.

3. INSPECT COMMUTATOR DIAMETER _
Using vernier calipers, measure the commutator d
ter.

Standard diameter:
28.0 mm (1.10 in.)
Minimum diameter:

27.0 mm (1.06 in.)

(a) Using snap ring pliers, remove the snap ring and

Using an ohmmeter, check that there is continuity {#%§

1. INSPECT COMMUTATOR FOR DIRTY AND BU

If the surface is dirty or bumt, correct with sand

If the circle runout is greater than maximum, correct it ¢

1k

A o

b
i

If there is no continuity between any segment, replace i

s
iy

- o

iamer §

plate &

B ‘m;riii "

o A,j

e
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If the diameter i is less than minimum, replace the arma-
ture. ‘
INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
materials. Smooth out the edge.

‘Standard undercut depth:

0.6 mm (0.024 in.)
Minimum undercut depth:

0.2 mm (0.008 in.)
If the undercut depth is less than | mlmmum correct it \mth
a hacksaw blade.

Field Frame (Field Coil)

1.

INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

~ I there is no continuity, replace the field frame.

: INSPECT FIELD COIL. GROUND

Using an chmmeter, check that there is no contmmty be-
tween the field coil end and field frame.

“If there is continuity, repair or replace the field frame.

Brushes

.

INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush. Iength

_Standardlengﬂ!

14.0 mm (0.551 in. )

: Mimmum length:

(@)
(b)

90mm(0.354m)

Ifthe length s less than minimum, replace the brush (eld

frame. side) or brush holder, and dress with an emery
cloth.

IF NECESSARY, REPLACE BR_USHES

HINT: Only the 2 brushes of the positive (+) side (yoke

side) are exchangeable, negative (-) side brush must be

changed in the body with the brush holder.

Cut the brush lead wire at the terminal side.

Shave welded mark of the brush lead wire with sandpaper
etc., and correct the terminal to the specified.
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(d)

Brush Springs -

Brush Holder

~ Press the plate of the supply brush on the welded Sig

- Spring installed load:

. Minimum spring installed load:

'Using an ohmmeter, check that there is no oontlnuity

NOTICE: Part to be shaved is so narrow that you shoutﬂfil
take care not to harm the field coil.
Specified width: _

- 5.0 mm (0.197 in.)
Specified thickness: :

15-~1 7mm(0059 0067m)

a

the terminal lead wire.

sures wnh the sandpaper etc.
Specified width: 7.0 mm (0.276 in.)
Specified thickness: 3.3 mm (0.130 in.)
HINT: o o B
¢ Heat the soldered part well, and flow the soldEEEs
side the plate, take care not to flow it into the, HE
lead wire. '

® Take care not to flow the solder into the field,;

INSPECT BRUSH SPRING LOAD :
Take the pull scale reading the mstant the brush §
separates from the brush. ‘

13.7-17.6 N (1.4 - 1.8 kgf, 3.1 ~ 40lbf)
8.8 N'(0.9 kgf, 2.0 Ibf) _
If the installed load is not as specuﬁed replace thq
springs.

INSPECT BRUSH HOLDER INSULATION

tween the positive (+) and negative (-) brush holderé. i ‘
If there is contmuuty repair or replace the brush h
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rminal 50 ]
' Continui

Switch Body

\ Terminal 50

Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the planetary gear, mtemal gear
and starter clutch for wear or damage.

If the gear is damaged, replace it. _

If the starter clutch teeth are damaged, replace the starter
clutch and also mspect the flywheel nng gear for wear or

damage..

INSPECT 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.

Magnetic Switch

1-

JINSPECT PLUNGER

Push'in the plunger and replace it.
Check that it returns quickly to its original position.

if necessary, replace the magnetlc swrtch

DO PULL-IN COIL OPEN CIRCUIT TEST

- Using an ohmmeter, check that there is continuity be-

tween terminals 50 and C.

If there is no contmunty, replace the magnetlc swntch

DO HOLD-IN COIL OPEN CIRCUIT TEST

- Using an ohmmeter, check that there is continuity be-

tween terminal 50 and the switch body. _
If there Is no continuity, replace the magnetlc switch.




ST-8

. STARTING - STARTER

1.

(@

(b)

()

| @

(b)

()

Using SST and a press in a new center beanng to th
_position shown in the illustration.. :

Planetary Shaft and Center Bearing _,
INSPECT PLANET CARRIER SHAFT AND CENTER ;

BEARING

Using a micrometer, measure the outer diameter of the _
surface in contact with the center bearing of the planetary _

shatt.
Standard shaft diameter:
14.982 - 15.000 mm (0.5898 — 0.5906 in.)

Using a caliper gauge, measure-ihe inside diameter of th &k

center bearing.
Center bearing inside diameter:.
15.008 —~ 15.050 mm (0.5909 — 0 5925 in.)

é =3 s

Subtract the planetary shaft diameter from the beanng i ﬁ '

side diameter measurement.
Standard center bearmg oil clearance:
- 0.01 - 0.06 mm (0.0004 - 0.0024 in.)
Maximum center bearing oil clearance:
- 0.2 mm (0.008 in.)

i

If the clearance is greater than maximum, replaoe A '

planetary shaft and center bearing.

IF NECESSARY, REPLACE CENTER BEARING R
Using SST and press, press out the center bearing. ¥
SST 09221—25026 (09221—00090) ’

SST09221-25026 (09221-00071)

Align the hollow of the internal gear with the protrusion
side the shock absorber, and remove the internal gesd

g

b :
"

]

4

(1
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REASSEM BLY
'HINT: Use high temperature-resistant grease to Iubncate
the bearings and sliding parts when assembling the start-
er.

1. INSTALL INTERNAL GEAR AND PI..ANEI‘ARY
SHAFT

(@) Apply grease to the internal gear touching the sock ab-
sorber and planetary gears.

(b) Align the hollow of the internal gear with the protruslon in-
- side the shock absorber.,
(c) Insert and turn the internal gear so that rt interlocks wrth
the shock absorber,

(d) Apply turbine oil with additives to the center bearing.

(e) Apply grease to the plate washer, and install it to the plan-
- etary shaft.
(0 Install the planetary shaft to the shock absorber :

(@) Using snap ring pliers, install the plate washer and snap
. ring. o o )

‘2. INSTALL STARTER CLUTCH
(2) Apply grease to the bushing and spline of the starter
clutch and stop collar.
(b) Place the starter clutch and stop collar on the planetary
shaft.
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©
(d)

(€)

(a)
(b)

()

(®)

' ©

(d)

.of the planetary shaft.

" INSTALL DRIVE LEVER AND STARTER cr.umtg

———

Apply grease to the snap ring, and rnstall it to the plane. F
tary shaft groove.
Using a vise, compress the snap ring.

Hold the starter cluich, tap the planetary shaft and msctﬂ '
the stop collar onto the snap ring with a plastic—fa 3
hammer

INSTALL PLANETARY GEARS - R
Apply grease to the planetary gears and flange pm parﬁ
Install the plate washer and 3 planetary gears. :3'-‘ '
Align the cutout of the plate with the protrusron inside tltﬁ
shock absorber and install the plate -

e

e
i

WITH SHOCK ABSORBER

Apply turbine ml wrth addmves to the beanng of the st:
housing. :

- ~ R e ‘-
PR T BT S NN S NP R

Apply grease to the drive Iever touchrng the starter i (
part of the drive lever. '
install the drive lever to the starter clutch

Align the protrusion of the shock absorber with the cutot © |

of the starter housing and install them.

R e L T N




STAR11NG —_ STARTER

ST-11

5.
6.
7.
(@)
(b)

8.
(a)

'INST. ALL 2 NEW O-RINGS TO FIELD FFlAME

PLACE ARMATURE INTO FIELD FRAME
INSTALL BRUSH HOLDER .
Place the brush holder in position on the armature.

‘Using a screwdriver, hold the brush spring back, and csn;

nect the brush-into the brush holder.

Connect the 4 brushes. : o '
HINT: Check that positive (+) lead wires are not grounded.
INSTALL COMMUTATOR END FRAME

Apply turbine oil with additives to the beanng of the end

- frame.

(b)

@
| @

10.
(a)

b)
©
«

TEST

NOTICE: These tests must be done withln 3 to5 seconds .

(@)

| o

Install the end frame Wlth the 2 screws.

Torque: 1.5 N-m (15 kgf-cm, 13 in..Ibf) _

NOTICE: To avoid interference between the brush.holder
and the dust protector pull the commutator end frame away
at an angle.

INSTALL FIELD FRAME AND ARMATURE

ASSEMBLY

Align the cutout of the field frame with the protrusuon ofthe
shock absorber. -

Install the field frame and armature assembly with the 2.
through bolts.

Torque 5.9 N-m (60 kgf -om, 52 in.. Ibf)

INSTALL MAGNETICS SWIT! CH

Install the plunger cover to the magnetic switch.
Hang the plunger of the rnagnetlc swrtch tothe dnve lever -
from the upper side. ' ,

_Install the magnetic switch with the 2 nuts

Torque: 8.3 N-m (85 kgf- -em, 73 in..Ibf) .

.Connect the lead wire to the termmal and mstall the nut.

Torque: 9.8 N-m (100 kgf-cm, 87 in.-Ibf).

STORC-0F

to avoid burning out the coil. -

DO PULL-IN TEST

Disconnect the field coil lead from termmal C.

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 mag-
netic switch. :
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2.

@)

(b)

(@)

(b)
(c)

. minal C. : %
{

INSPECT CLUTCH PINION GEAR CLEARANCE

DO HOLD-IN TEST - 1
With the battery connected as above and with the Clutch &
pinion gear out disconnect the negative (-) lead from ter. ? -

- 1

Check that the _dutch pinion gear rémains-_out.
If the clutch pinion gear retums inward, replace the mag- §
netic switch. - 4

INSPECT CLUTCH PINION GEAR RETURN .
Disconnect the negative (~) lead from the switch
Check that the clutch pinion gear returns inward.
If the clutch pinion gear does not retum, replace the
netic switch. : -

Connect the battery to the magnetic switch as sho g :

Move the pinion gear toward the. armature to ren
slack and measure-the clearance between the pi
gear end and stop collar. '
Standard clearance:

~ 1-5mm (0.04-0.20 In.)

DO NO-LOAD PERFORMANCE TEST
Connect the field coil lead to terminal C.
Make sure the lead is not grounded. . G
Connect the battery and ammeter to the starter as showrl. §
Check that the starter rotates smoothly and steadily with §
the clutch pinion gear moving out. o )
Check that the ammeter reads the specified current.
Specified current:
At115V: Less than 90 A
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STARTER RELAY

2.
@

()

(a)
(b)

AI

ST

REMOVE STARTER RELAY (Marking: ”ST”)
INSPECT RELAY CONTINUITY :
Using an ohmmeter, check that there is continuity be-
tween terminals 1 and 2.

If there is no continuity, replace the relay

Check that there isno contrnurty between terminals 3 and
5.

If there is oontlnulty, replace the relay.

INSPECT RELAY OPERATION

Apply battery voltage across terminals 1 and 2,

Using an ohmmeter, check that there is contmurty be-

- tween terminals 3 and 5.

If there is no continuity, replace the relay
REINSTALL STARTER RELAY
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