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5T-2 STARTING SYSTEM — Truuhlashnnting, Etarting System Circuit

TROUBLESHOOTING

Pag

Problam Possible cause Ramedy
Engine will not crank Battery charge low Check battery specific gravity CH-.
Charge or replace battery
Battery cablas loose, corroded of worn Repair or replace cables
Meutral start switch faulty (&/T only) Replace switch
Fusible link blown Replace fusible link
Starter faulty Repair starer 5T-3
Ignition switch faulty Replace ignition switch
Engine cranks slowly Battary charge low Check battery specific gravity CH-:
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter 5T-3
Starter keeps running Starter faulty Repair starter 8T-2
Ignition switch faulty Replace ignition switch
Short in wiring Repair wiring
Starter spins — engine | Pinion gear teeth broken or faulty starter Repair starter 5T-3

will not crank

Flywheel teath hroken

Replace flywhesl

STARTING SYSTEM CIRCUIT
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STARTER
COMPONENTS

Bearing
& O thg

Field Frame Assembly
_ b | Armature

Pinion Gear

Steel Ball Starter Housing

Return Sprimg Clutch Assembly

# MNon-reusable part & m[

REMOVAL OF STARTER

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DISCONNECT TWO WIRES FROM STARTER

Remove the nut and disconnect the battery cable from the
magnetic switch on the starter motor. Disconnect the othe
wire from the terminal.

3. REMOVE STARTER MOTOR
Remove the two bolts, and remove the starter motor from

4 P the flywheel bellhousing.
ORI
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DISASSEMBLY OF STARTER

(See page 5T-3)

1. REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH

{a} Disconnect the lead wire from the magnetic sw
terminal.

(b} Remove the two bolts. Pull out the field frame
the armature from the magnetic switch.

(c} Remove the O-ring.

2. REMOVE STARTER HOUSING FROM MAGNETIC SWI
ASSEMBLY

Remove the two screws and remove the starter hous

3. REMOVE CLUTCH ASSEMBELY AND GEARS FROM
MAGNETIC SWITCH ASSEMBLY

4. REMOVE STEEL BALL

Using a magnet, remove the steel ball from the clutch s
hola.

5. REMOVE BRUSHES AND BRUSH HOLDER
{a) Remove the end cover from the field frame.
(b} Remowve the O-ring

(c) Using a screwdriver, separate the brush and br
spring, and remove the brush from the brush hol

(d} Pull the brush holder off the armature.

6. REMOVE ARMATURE FROM FIELD FRAME

INSPECTION OF STARTER
Armature Coil
1. CHECK THAT COMMUTATOR IS NOT CROLUINDED
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2.

CHECK COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check for continuity between the seg
ments of the commutator.

If there is no continuity between any segment, replace the
armature.

Commutator

3 18

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES

If the surface is dirty or burnt, correct with sandpape
(No. 400) or a lathe,

CHECK COMMUTATOR RUNOUT
Maximum circle runout: 0.05 mm (0.0020 in.)
If runout is greater than the maximum, correct with a lathe.

MEASURE DIAMETER OF COMMUTATOR

Standard diameter: 30 mm (1.18 in.)
Minimum diameter: 29 mm (1.14 in.)

If the diameter of the commutator is less than the mini-
mum, replace the armature,

CHECK SEGMENT

Check that the segment is clean and free of foreign parti-
cles, and smooth out the edge.

Standard undercut depth: 0.8 mm (0.024 in.)
Minimum undercut depth: 0.2 mm (0.008 in.)

If the undercut depth is less than the minimum, correct with
a hacksaw.

Field Coil

1.

CHECK FIELD COIL FOR OPEN CIRCUIT
Using an chmmeter, check for continuity between the lead
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2. CHECK THAT FIELD COIL IS NOT GROUNDED
Using an chmmeter, check for continuity between the 1
coil end and field frame.

If there is continuity, repair or replace the field fram

Brushes

MEASURE BRUSH LENGTH

Standard length: 15.5 mm {0.610 in.)
Minimum length: 10 mm {0.39 in.)

If length is less than minimum, replace the brush or dr
with emery cloth,

Brush Springs

MEASURE BRUSH SPRING LOAD WITH A PULL SCALE

Tension: 1,785 — 2,415 g (3.9 — 5.3 Ib)
If the reading is below standard, replace the brush spri

NOTE: Take the pull scale reading the instant the b
spring separates from the brush.

Brush Holder
CHECK INSULATION OF BRUSH HOLDER

Using an ohmmeter, check for continuity between the p
tive and negative brush holders.

If there is continuity, repair or replace the brush hold

Clutch and Gears
1.

INSPECT GEAR TEETH

Inspect the gear teeth on the pinion gear, idler gear a
sl asaesrrbiwuw Far timms me Ao rm o rmn Fl oo o m o T ol o o
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Terminal 20

ST

Bearings

1.

CHECK BEARINGS
Turn each bearing by hand while applying inward force.

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

IF NECESSARY, REPLACE BEARINGS

(al Using SST, remove the bearing from the armature
shaft,

(b) Using SST, remove the other bearing from the oppo-
site side.

SST 09286-46011

{c) Using S5T and press, tap the front bearing onto the
shaft.

SST 09201-41020
(dl Using a press, install the rear bearing onto the shaft.

Magnetic Switch

1.

PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ochmmeter, check for continuity between termi-
nal 50 and the terminal C.

If there is no continuity, replace the magnetic switch.

PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an chmmeter, check for continuity between termi-
nal 50 and switch body.

If there is no continuity, replace the magnetic switch.
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ASSEMELY OF STARTER
(See page ST-3)
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MNOTE: Use high-temperature grease to lubricate the b
ings and gears when assembling the starter.

PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
mature into the field frame,

INSTALL BRUSH HOLDER AND BRUSHES

{a) Using a screwdriver, hold the brush spring back
install the brush into the brush holder. Install
brushes.

MOTE: Make sure that the positive lead wires are
grounded.

(b} Place the Q-ring on the field frame.
{c}) Install the end cover to the field frame.

INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH

{al Place the O-ring on the field frame.

ibl  Match the protrusion of the field frame with the m
netic switch.

INSERT STEEL BALL AND SPRING INTO CLUTCH
SHAFT HOLE

Apply grease to the ball and insert it into the clutch st
hole.

INSTALL GEARS AND CLUTCH ASSEMBLY
(a} Apply grease to the gear and clutch assembly.

{b) Place the clutch assembly and idler gear in the st:
arF Baiisiaa



STARTING SYSTEM — Starter ST-

6.

INSTALL STARTING HOUSING

la) Place the starter housing on the magnetic switch an
install two screws.

(b) Install two through baolts.

e} Connect the coil lead to the terminal on the magnet
switch,.

PERFORMANCE TEST OF REDUCTION TYPE
STARTER

CAUTION: These tests must be performed within 3 to
seconds to avoid burning out the coil.

PERFORM PULL-IN TEST

(al Disconnect the field coil lead from terminal C.

(b) Connect the battery to the magnetic switch as showr
Check that the plunger moves outward.

If the plunger does not move, replace the magnetic switch

PERFORM HOLD-IN TEST

While connected as above with the plunger out, discon
nect the negative lead from terminal C. Check that the plun
ger remains out,

If the plunger returns inward, replace the magnetic switch

CHECK PLUNGER RETURN

Disconnect the negative lead from the switch body. Checl
that the plunger returns inward.
If the plunger does not return, replace the magnetic switch

PERFORM NO-LOAD PERFORMANCE TEST

fa} Connect the battery and ammaeater to the starter as
shown.

(b} Check that the starter ratates ermonthly and etaadil
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INSTALLATION OF STARTER

INSTALL STARTER MOTOR IN FLYWHEEL BELLHOUS
Place the starter motor in the flywheel bellhousing. In
the two bolts.

CONNECT TWO WIRES TO STARTER

Connect the connector to the terminal on the magr
switch. Connect the cable from the battery 1o tha te
nal on the switch, and install the nut.

CONNECT CABLE TO NEGATIVE TERMINAL OF BATT

Check that the car starts.



