STARTING - STARTING SYSTEM

ST-1

STARTING SYSTEM

ON-VEHICLE INSPECTION
NOTICE:

. Before changing the starter, check the following items again:

«  Connector connection
« Accessory installation, e.g.: theft deterrent system

LEXUS GS300 (RM588E)

ST04X-02
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STARTING - STARTER (Reduction Type)

STARTER (Reduction Type)
COMPONENTS

Starter

No.2 Engine Under Cover

B01659

LEXUS GS300 (RM588E)



STARTING - STARTER (Reduction Type)

ST-3

LHD

Starter Clutch Assembly M

Return Spring

Magnetic Switch Assembly $

ﬁ' X\ Steel Ball 5, ??
S Bearing

Dust Protector

@ Non-reusable part

B01640

Magnetic Switch Assembly

Contact Plate & Terminal C Kit Part

Terminal Insulator— 1) Terminal

@ L [&JEot

Wave Washer4@\ .. !
Terminal Insulatorg@\ . T

O-Ring

& Gasket Plunger Lead =
__-- Terminal

¢ Terminal 30 Kit Part

O—Ring$\W Packing

Terminal Insulator

Terminal Bolt .

- . Wave Washer—C}@n
) Contact Plate

End Cover & @7 Terminal Insulator

. :

Q i Insulation Paper

P

17 (173, 13)

| N-m (kgf-cm, ft-Ibf) |: Specified torque
4 Non-reusable part

B01641

LEXUS GS300 (RM588E)
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STARTING - STARTER (Reduction Type)

REMOVAL

1. REMOVE NO.2 ENGINE UNDER COVER

2. REMOVE STARTER

(@) Remove the cap and nut, and disconnect the starter wire.
(o) Disconnect the starter connector.

STO6F-01

() Remove the 2 bolts and starter.

Torque: 37 N-m (380 kgf-cm, 27 ft-1bf)
HINT:
At time of the installation, place refer to the following item.
When installing the upper bolt, tighten it together with the clamp
bracket.

LEXUS GS300 (RM588E)



STARTING - STARTER (Reduction Type)

ST-5

B02814

B01647

B01959

,\
@

)

B01970

Magnetic Finger

ST0948

LEXUS GS300 (RM588E)

DISASSEMBLY

1.
(@)

(b)

(c)
HINT:

Align the protrusion of the field frame with the groove of the

REMOVE DUST PROTECTOR

Remove the nut, and disconnect the lead wire from the

magnetic switch terminal.

Torque: 5.9 N-m (60 kgf-cm, 52 in.-Ibf)
Remove the 2 through bolts.

Torque: 5.9 N-m (60 kgf-cm, 52 in.-I1bf)

Pull out the field frame together with the armature.

magnetic switch.

(d)
HINT:

Remove the O-ring from the field frame.

ST06G-01

At the time of installation, please refer to the following items.
Use a new O-ring.

3.

Using a magnetic finger, remove the steel ball from the clutch

shaft

REMOVE STARTER HOUSING, CLUTCH ASSEMBLY

AND GEAR
Remove the 2 bolts.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-I1bf)

Remove these parts from the magnetic switch:

1)  Starter housing
2) Return spring
) Idler gear
4) Bearing
5)  Clutch assembly

W

(
(
(
(
(

REMOVE STEEL BALL

hole.
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STARTING - STARTER (Reduction Type)

B01645

LEXUS GS300 (RM588E)

4. REMOVE BRUSH HOLDER

(@ Remove the 2 screws and end cover from the field frame.
Torque: 1.5 N-m (15 kgf-cm, 13 in.-Ibf)

(b) Remove the O-ring from the field frame.

HINT:

At the time of installation, please refer to the following items.

Use a new O-ring.

(¢) Using a screwdriver, hold the spring back and disconnect
the brush from the brush holder. Disconnect the 4
brushes, and remove the brush holder.

NOTICE:

Check that the positive (+) lead wires are not grounded.

5. REMOVE ARMATURE FROM FIELD FRAME
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STARTING - STARTER (Reduction Type)

STO6H-01

Ohmmeter |NSPECT|ON

o 1. INSPECT ARMATURE COIL
Continuity (@ Check the commutator for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the segments of the commutator.
If there is no continuity between any segment, replace the ar-
mature.

(b)  Check the commutator for ground.
Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core.
If there is no continuity, replace the armature.
2. INSPECT COMMUTATOR
(@ Check the commutator for the dirty and burnt surfaces.
If the surface is dirty or burnt, correct it with sandpaper (No.400)
or on a table.

P10585

(b)  Check for the commutator circle runout.
(1) Place the commutator on V-blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)

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

P10586

(¢) Using a vernier caliper, measure the commutator diame-
ter.
Standard diameter: 30.0 mm (1.181 in.)
Minimum diameter: 29.0 mm (1.412 in.)

If the diameter is less than minimum, replace the armature.

P10587

(d) 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 minimum, correct it with a

hacksaw blade.

-

ST0040

LEXUS GS300 (RM588E)
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STARTING - STARTER (Reduction Type)

Ohmmeter

P10588

Ohmmeter

P10589

Length
Field Frame Side

P10590
P10591

Length 24701

ST0019

LEXUS GS300 (RM588E)

3. INSPECT FIELD COIL

(@ Check the field coil for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

(b)  Check the field coil for ground.
Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame.

If there is continuity, replace the field frame.

4. INSPECT BRUSHES
Using a vernier caliper, measure the brush length.
Standard length: 15.5 mm (0.610 in.)
Minimum length: 10.0 mm (0.394 in.)
If the length is less than minimum, replace the brush holder and
field frame.

5. INSPECT BRUSH SPRINGS
Check the brush spring load. Take the pull scale reading the
instant the brush spring separates from the brush.

Standard spring installed load:

17.6 - 23.5 N (1.8 - 2.4 kgf, 3.9 - 5.3 Ibf)

Minimum spring installed load:

11.8 N (1.2 kgf, 2.6 Ibf)
If the installed load is less than minimum, replace the brush
springs.
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STARTING[] - STARTER[{Reduction[Type)

Ohmmeter

No[TContinuity

P10592

P10821

S

B01968

Ohmmeter

B01969

LEXUS[E3S300[] (RM588E)

6.[] INSPECT[BRUSHHOLDER
Check[Ihe[brush[holder[insulator.[lUsing[an[bhmmeter,[theck
thatfthere[is[mo[¢ontinuity[betweenthe[positive[(+)[@ndnegative
(-)®rushholders.
If@herelils[¢ontinuity,[tepair[dr(teplace[ihe[brush[holder.

7.1 INSPECT[CLUTCH[AND[GEAR

(@ Checkhel[gearfeeth[dnthepinion[gear,[idle[@ear[@ndthe
clutch[@ssembly[for[\ear[dr[¢dlamage.

If[damaged,[teplace[ihe[g§ear[dr[¢lutch[assembly.

Iffdamaged,[also[theck[the[Hrive[plate[ting[ear[for[vear[pr

damage.

(b)O Check[ihe¢lutch[pinion[gear.
Rotate[the[pinion[gear[¢ounterclockwise,@nd[¢heck[thatfitfurns
freely.[Try[o[totate[ihe[pinion[year[¢lockwise[and[¢heck[Ihat(it
locks.

Iffhecessary,[teplace[ihe[¢lutch[assembly.

8.[] INSPECTIMAGNETICSWITCH

(@0 Check[ihe[pull-in¢oilfor[dpen[gircuit.
Using[Bn[bhmmeter,[ theck}hat[there[js[ontinuity[pe-
tween[ferminals[50[and[CT.

Ifihere(is[mo[¢ontinuity,[¢heck[and[feplace[the[inagnetic[gwitch.

(b)O Check[ihe[hold-in[¢oilor[dpen[¢ircuit.
Using[Bn[bhmmeter,[ theck}hat[there[js[ontinuity[pe-
tween[lerminal[$0[and[ihe[$witch[body.

If@herelils[ho[¢ontinuity,[teplace[ihe[magnetic[$witch.

9. INSPECT BEARING

Turn the bearing by hand and while apply inward force.

If resistance is felt or bearing sticks, replace the bearing.

(See[page[FT-1D)




STARTING - STARTER (Reduction Type)

P10595

P10596

P10593

P10594

B01971

LEXUS GS300 (RM588E)

ST061-01

REPLACEMENT

1. REPLACE FRONT BEARING
(@ Using SST, remove the bearing.
SST 09286-46011

(b) Using SST and a press, press in a new bearing.

NOTICE:

Be careful of the bearing installation direction.
SST  09820-00030

2. REPLACE REAR BEARING
(@ Using SST, remove the bearing.
SST 09286-46011

(b) Using a press, press in a new rear bearing.

3. REPLACE MAGNETIC SWITCH TERMINAL PARTS
(@ Remove the 3 bolts, end cover, gasket and plunger.
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STARTING - STARTER (Reduction Type)

P25785

Indentation

Protrusion “~py5757

Lead Terminal

2

P25788

LEXUS GS300 (RM588E)

(b) Using vernier calipers, measure the contact plate for
depth of wear.

Maximum wear: 0.9 mm (0.035 in.)

If the depth of wear is greater than the maximum, replace the

contact plate.

Remove the terminal kit parts.

(1) Using SST, loosen the terminal nuts.

SST 09810-38140

(20 Terminal C:

Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-ring, terminal bolt, contact
plate and terminal insulator (inside).

Terminal 30:

Remove the terminal nut, wave washer, terminal in-
sulator (outside), packing, O-ring, terminal bolt,
contact plate, terminal insulator (inside) and insula-
tion paper.

Temporarily install these new terminal 30 kit parts:

1) Insulation paper

(

(2) Terminal insulator (inside)

(83) Contact plate

(4) Terminal bolt

(5) O-ring

(6) Packing and terminal insulator (outside)

Install the packing to the terminal insulator, and
install them.
HINT:
Match the protrusion of the insulator with the indentation of the
housing.
(7)
(8)
NOTICE:
Be careful to install the terminal insulators in the correct
direction.
(e) Temporarily install these new terminal C kit parts:
1) Terminal insulator (inside)

Wave washer
Terminal nut

(
(2) Contact plate
(8) Terminal bolt
(4) O-ring
(5) Terminal insulator (outside)
(6) Wave washer
(7) Terminal nut
NOTICE:

Be careful to install the terminal insulators in the correct
direction.
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STARTING - STARTER (Reduction Type)

N
\@ Contact
Plate
I B01974

B01975

LEXUS GS300 (RM588E)

()

(9)

Temporarily tighten the terminal nuts.

Tighten the terminal nut

(1) Put a wooden block on the contact plate and press
it down with a hand press.

Dimensions of wooden block:

20 x 37 x 40 mm (0.79 x 1.46 x 1.57 in.)

Press force:

981 N (100 kgf, 221 Ibf)

NOTICE:

Check the diameter of the hand press ram. Then
calculate the gauge pressure of the press when
981 N (100 kgf, 221 Ibf) of force is applied.
Gauge pressure:

100 kgf
(kgf/cm?) = <Ram dia;neter (cm) 2x 3.14 ()

221 |bf

(psi) = <Ram dia;neter (in.) >2x 3.14 ()

(kPa) = (kgf/cm?2) x 98.1
(kPa) = (psi) x 6.9

If the contact plate is not pressed down with the spe-
cified pressure, the contact plate may tilt due to coil
deformation or the tightening of the nut.

(2) Using SST, tighten the nuts to the specified torque.
SST 09810-38140
Torque: 17 N-m (173 kgf-cm, 13 ft:-1bf)

NOTICE:
If the nut is over tightened, it may cause cracks on the in-
side of the insulator.
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STARTING - STARTER (Reduction Type)

B01972

LEXUS GS300 (RM588E)

(h)  Clean the contact surfaces of the remaining contact plate
and plunger with a dry shop rag.

() Reinstall the plunger, new gasket, end cover and lead
clamp with the 3 bolts.
Torque: 2.5 N-m (26 kgf-cm, 22 in.-Ibf)
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STARTING - STARTER (Reduction Type)
REASSEMBLY
Reassembly[is(inthe[feverse[order[df dlisassembly.[(See[page[ST-5)
HINT:

Use high-temperature grease to lubricate the bearings and gears when assembling the starter.

LEXUS GS300 (RM588E)
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STARTING - STARTER (Reduction Type)

ST06K-01

Terminal 50 TEST

& \\} NOTICE:
S S )) These tests must be done within 3 to 5 seconds to avoid

7 burning out the coil.

1. DO PULL-INTEST

N0 (@) Disconnect the field coil lead wire from terminal C.

@ C) : )

Terminal C Battery (b) Connect the battery to the magnetic switch as shown.

Check that the pinion gear moves outward.

B01964

2. DO HOLD-INTEST

While connected as above with the pinion gear out, disconnect
the negative (-) lead from terminal C.

Check that the pinion gear remains out.

® S)

Terminal C Battery
B01965
Disconnect 3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (-) lead from the starter body.
Check that the pinion gear returns inward.
® S
Battery
B01966
Terminal 30 4. DO NO-LOAD PERFORMANCE TEST
Terminal 50 'S (@ Connectthe battery and ammeter to the starter as shown.
®Batter@ (b) Check that the starter rotates smoothly and steadily with
Y the pinion gear moving out. Check that the ammeter

shows the specified current.
Specified current: 90 A or less at 11.5V

B01967

LEXUS GS300 (RM588E)
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STARTING - STARTER (Reduction Type)

ST06L-01

INSTALLATION
Installation[is[in[the[feverse[order[oflfemoval.[(See[page[ST-4)

LEXUS GS300 (RM588E)
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STARTING - STARTER (Planetary Type)

STARTER (Planetary Type)
COMPONENTS

Engine Wire
,/6@
& Clamp Bracket

Starter Wire
m
ﬁ Starter

Starter Connector No.2 Engine Under Cover

B02018

LEXUS GS300 (RM588E)
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STARTING - STARTER (Planetary Type)

Starter Housing

Drive Lever

T Stop Collar
Plate Washer

\

Center Bearing

Internal Gear

Planetary Shaft \@

Planetary Gear Starter Clutch

Plate Washer

Shock Absorber L i

Plate Washer
i Plate Washer e -

\

Plate

/ ? Brush Holder

Dust Protector

¢ Non-reusable part
B01590

LEXLIS GS2300  (RMESSE)
\ 7
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STARTING - STARTER (Planetary Type)

STO6N-02

REMOVAL
1. G.C.C. Countries:
REMOVE NO.2 ENGINE UNDER COVER
REMOVE STARTER
(@) Remove the cap and nut, and disconnect the starter wire.
(b) Disconnect the starter connector.

B02019

() Remove the 2 bolts and starter.

Torque: 37 N-m (380 kgf-cm, 27 ft-1bf)
HINT:
Attime of the installation, place refer to the following item. When
installing the upper bolt, tighten it together with the clamp brack-
et.

LEXUS GS300 (RM588E)
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STARTING - STARTER (Planetary Type)

B01591

B01593

B01594

\ ) ST0656

B01595

LEXUS GS300 (RM588E)

ST060-01

DISASSEMBLY

1.
(@)

(b)

REMOVE MAGNETIC SWITCH

Remove the nut, and disconnect the lead wire from the
magnetic switch terminal.

Loosen the 2 nuts holding the magnetic switch to the
starter housing.

Pull the magnetic switch and while lifting the front part of
the magnetic switch, release the plunger hook from the
drive lever, then release the magnetic switch.

REMOVE FIELD FRAME AND ARMATURE

Remove the 2 through bolts, and pull out the field frame
together with the armature.

Remove the O-ring from the field frame.

REMOVE COMMUTATOR END FRAME

Remove the 2 screws and commutator end frame, and
hold down the lead wire while releasing the commutator
end frame.

Remove the O-ring from the field frame.

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

REMOVE BRUSH HOLDER

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

Disconnect the 4 brushes, and remove the brush holder.
REMOVE ARMATURE FROM FIELD FRAME

REMOVE DRIVE LEVER AND STARTER CLUTCH
WITH SHOCK ABSORBER FROM STARTER
HOUSING
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STARTER (Planetary Type)

(1) 703210

ST0657 ST0658 215980

ST0659

Hollow

Protrusion

ST0647

LEXUS GS300 (RM588E)

7.

REMOVE PLANETARY GEARS

Remove these parts from the shock absorber:
(1) Plate

(2) 3 planetary gears

(3) Plate washer

REMOVE STARTER CLUTCH

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

Using a screwdriver, pry off the snap ring.

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

REMOVE PLANETARY SHAFT AND INTERNAL
GEAR

Using snap ring pliers, remove the snap ring and plate
washer.

Remove the planetary shaft and plate washer.

Align the hollow of the internal gear with the protrusion in-
side the shock absorber, and remove the internal gear.
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STARTING -

STARTER (Planetary Type)

ST0663

203211

703209

[

o

ST0040

LEXUS GS300 (RM588E)

ST06U-01

INSPECTION

1. INSPECT ARMATURE COIL
(@ Check the commutator for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the segments of the commutator.
If there is no continuity between any segment, replace the ar-
mature.

(b)  Check the commutator for ground.
Using an ohmmeter, check that there is no continuity be-
tween the segments of the commutator.

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.
(b)  Check for the commutator circuit runout.
(1) Place the commutator on V-blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)
If the circle runout is greater than maximum, correct it on a lathe.

(¢) Usingavernier calipers, measure the commutator diame-
ter.
Standard diameter: 28.0 mm (1.10 in.)
Minimum diameter: 27.0 mm (1.06 in.)

If the diameter is less than minimum, replace the armature.

(d) 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 minimum, correct it with a
hacksaw blade.
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3. INSPECT FIELD COIL

(@ Check the field coil for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

ST0666

(b)  Check the field coil for ground.
Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame.

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

ST0665

4. INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush length.

Standard length: 14.0 mm (0.551 in.)

Minimum length: 9.0 mm (0.354 in.)
If the length is less than minimum, replace the brush (field frame
side)[{see[page[[ST-26)[br[brush[holder,[and[Hdress[with[an
emery cloth.

5. INSPECT BRUSH SPRINGS
Check the brush spring load. Take the pull scale reading the
instant the brush spring separates from the brush.

Standard spring installed load:

13.7 - 17.6 N (1.4 - 1.8 kgf, 3.1 - 4.0 Ibf)

Minimum spring installed load:

8.8 N (0.9 kgf, 2.0 Ibf)
If the installed load is less than minimum, replace the brush
stoote|  SPrings.

6. INSPECT BRUSH HOLDER

Check the brush holder insulator. Using an ohmmeter, check
that there is no continuity between the positive (+) and negative
(=) brush holders.

If there is continuity, repair or replace the brush holder.

ST0660

LEXUS GS300 (RM588E)
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STARTING -

STARTER (Planetary Type)

ST0661

ST0667

Terminal 50

Ohmmeter

Terminal C

B01660

Switch Body

Ohmmeter

Terminal 50
A5 Q
/om0

S ntinuity
@
(&S

B01661

LEXUS GS300 (RM588E)

7. INSPECT CLUTCH AND GEAR

(@ Check the gear teeth on the planetary gear, internal gear
and starter clutch for wear or damage.

If the gear is damaged, replace it.

If damaged, replace the gear or clutch assembly. If damaged,

also check the drive plate ring gear for wear or damage.

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.

8. INSPECT MAGNETIC SWITCH

Check the plunger.

Push in the plunger and replace it.

Check that it returns quickly to its original position.
If necessary, replace the magnetic switch.

(b)  Check the pull-in coil for open circuit.
Using an ohmmeter, check that there is continuity be-
tween terminals 50 and C.

If there is no continuity, replace the magnetic switch.

() Check the hold-in coil for open circuit.
Using an ohmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.



ST-25
STARTING[] - STARTER[{Planetary[Type)

9.[] INSPECT[PLANETARYSHAFT[AND[CENTER
BEARING

(@ Using[@[micrometer,[measurethe[puter[diameter[pfihe
surface[in[¢ontactiwith[the[¢enterBearing[ofiihe[planetary
shaft.
Planetary[$haft[outer[¢dliameter:
14.982 - 15.000inm[{0.5898 -[0.5906[in.)

(b)O Using[@daliper[gauge,easurefthefinside[diameterdfithe
center[bearing.
Center[bearing[inside[¢diameter:

15.008 - 15.050mMm[{0.5909 -[0.5925[in.)

()0 Subtractthe[planetary[shaft[diameter[from[EheBearing[ih-
side[dliameter[ineasurement.
Standard[¢enter[bearing[oil[¢learance:

0.01 - 0.06imMm[{0.0004 -[0.0024(in.)
Maximum[¢enter[bearing[dil[¢learance:

0.2[inm([{0.008[in.)
Ifhe[¢learancelis[greaterfthan[inaximum,[feplacethe[planetary
shaftfand[¢enter[bearing.[{See[page[HT-26)

LEXUS[E3S300[] (RM588E)



ST-26

STARTING -

STARTER (Planetary Type)

f

Shaved Part
R2033

Cut

Yoke Side
Terminal

@
Yoke Side
Terminal

Shaved Part

207247

207248

Weld Side

R0324

*E
M N

207249

3.3 mm

7.0 mm

R2034

707250

703208

LEXUS GS300

(RM588E)

ST06Q-01

REPLACEMENT

1. REPLACE BRUSHES

HINT:

Only the 2 brushes of the positive (+) side (yoke side) are ex-

changeable, negative (-) side brush must be changed in the

body with the brush holder.

(@) Cut the brush lead wire at the terminal side.

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

NOTICE:
Part to be shaved is so narrow that you should take care not to
harm the field coil.

Specified width: 5.0 mm (0.197 in.)

Specified thickness: 1.6 mm (0.063 in.)

(©)

Press the plate of the supply brush on the welded side of
the terminal lead wire.

(d) Solder the pressed part, and shave to the specified mea-

sures with the sandpaper etc.

Specified width: 7.0 mm (0.276 in.)

Specified thickness: 3.3 mm (0.130 in.)

HINT:

. Heat the soldered part well, and flow the solder inside the
plate, take care not to flow it into the inside lead wire.

. Take care not to flow the solder into the field.

2. REPLACE CENTER BEARING
Using SST and press, press out the center bearing.
SST 09221-25026 (09221-00090)
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(b) Using SST and a press in a new center bearing to the
position shown in the illustration.

SST \_ FW]PL SST  09221-25026 (09221-00071)

P24918

LEXUS GS300 (RM588E)
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ST0646

Hollow

Protrusion

ST0647

ST0659

ST0672

LEXUS GS300 (RM588E)

STARTING - STARTER (Planetary Type)
REASSEMBLY
HINT:

Use high temperature-resistant grease to lubricate the bear-
ings and sliding parts when assembling the starter.

INSTALL INTERNAL GEAR AND PLANETARY
SHAFT

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

Align the hollow of the internal gear with the protrusion in-
side the shock absorber.

Insert and turn the internal gear so that it interlocks with
the shock absorber.

Apply turbine oil with additives to the center bearing.
Apply grease to the plate washer, and install it to the plan-
etary shaft.

Install the planetary shaft to the shock absorber.

Using snap ring pliers, install the plate washer and snap
ring.

INSTALL STARTER CLUTCH

Apply grease to the bushing and spline of the starter
clutch and stop collar.

Place the starter clutch and stop collar on the planetary
shaft.
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STARTING - STARTER (Planetary Type)

ST0673

\

ST0674

Protrusion

A01317

B01595

Cutout

B01596

LEXUS GS300 (RM588E)

(©)
(d)

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

Hold the starter clutch, tap the planetary shaft and install
the stop collar onto the snap ring with a plastic-faced
hammer.

INSTALL PLANETARY GEARS

Apply grease to the planetary gears and flange pin parts
of the planetary shaft.

Install the plate washer and 3 planetary gears.

Align the cutout of the plate with the protrusion inside the
shock absorber, and install the plate.

INSTALL DRIVE LEVER AND STARTER CLUTCH
WITH SHOCK ABSORBER

Apply turbine oil with additives to the bearing of the starter
housing.

Apply grease to the drive lever touching the starter pivot
part of the drive lever.

Install the drive lever to the starter clutch.

Align the protrusion of the shock absorber with the cutout
of the starter housing and install them.
PLACE ARMATURE INTO FIELD FRAME
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6.
(@)
(b)

INSTALL BRUSH HOLDER

Place the brush holder in position on the armature.
Using a screwdriver, hold the brush spring back, and con-
nect the brush into the brush holder.

Connect the 4 brushes.

NOTICE:
Check that positive (+) lead wires are not grounded.

INSTALL COMMUTATOR END FRAME

Install a new O-ring to the groove of the field frame.
Apply turbine oil with additives to the bearing of the end
frame.

Install the end frame with 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 pro-
tector pull the commutator end frame away at an angle.

INSTALL FIELD FRAME AND ARMATURE ASSEMBLY
Install a new O-ring to the groove of the field frame.
Align the cutout of the field frame with the protrusion of the
shock absorber.

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

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

INSTALL MAGNETIC SWITCH

Install the plunger cover to the magnetic switch.

Hang the plunger of the magnetic switch to the drive lever
from the upper side.

Install the magnetic switch with the 2 nuts.

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

Connect the lead wire to the terminal, and install the nut.
Torque: 9.8 N-m (100 kgf-cm, 87 in.-1bf)
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TEST

NOTICE:

These tests must be done within 3 to 5 seconds to avoid burning

out the coil.

1. DO PULL-INTEST

(@) 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.

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

switch.

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (-) lead from the switch body.

Check that the clutch pinion gear returns inward.

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

4. INSPECT CLUTCH PINION GEAR CLEARANCE
(@ Connect the battery to the magnetic switch as shown.

(o) Move the pinion gear toward the armature to remove
slack and measure the clearance between the pinion
gear end and stop collar.

Standard clearance: 1 - 5 mm (0.04 - 0.20 in.)
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DO NO-LOAD PERFORMANCE TEST

Connect the field coil lead to terminal C.

Make sure the lead is not grounded.

Connect the battery and ammeter to the starter as shown.
Check that the starter rotates smoothly and steadily with
the clutch pinion gear moving out.

Check that the ammeter reads the specified current.
Specified current: Less than 90 A at 11.5V
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STARTER RELAY

INSPECTION

1. REMOVE RELAY BOX COVER
2. REMOVE STARTER RELAY

ST056-02

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 positive 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



