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Starting System

—Starter Test

NOTE: The air temperature must be between 15 and
38°C ({58 and . 100°F) before testing.

Recommended Procedure:

Use a starter system tester.
Connect and operate the equipment in accordance
with manufacturer’s instructions.

Test and troubleshoot as described.

Alternate Procedure:

® Use the following equipment:
— Ammeter, 0400 A
— Voltmeter, 020 V (accurate within 0.1 volt)
— Tachometer, 0—1200 rpm

® Hook up voltmeter and ammeter as shown.

BATTERY
GROUND WIRE

1.

Disconnect the primary lead from the ignition coil.
PRIMARY IGNITION COIL
LEAD

RADIO NOISE
CONDENSER

2. Check the starter engagement:

Turn the ignition switch to “Start. ” The starter
should crank the engine.

® [f the starter does not crank the engine, check
the battery, battery positive wire and ground,
and the wire connections for looseness or corro-
sion.

® Test again.
If the starter still does not crank the engine, by-
pass the ignition switch circuit as foilows:
Unplug the connector {(BLK/WHT wire) from the
starter. Connect a jumper wire from the battery
positive (+) terminal to the solenoid terminal.
The starter should crank the engine.

SOLENOID
TERMINAL

BLK/WHT WIRE
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— if the starter still does not crank the engine,
remove the starter and diagnose its internal
problems.

— If the starter cranks the engine, check for an
open in the BLK/WHT wire circuit between the
starter and ignition switch, and connectors.
Check the ignition switch. On cars with
automatic transmission, check the shift position
console switch (neutral safety switch) and
connector.

Check for wear or damage:
The starter should crank the engine smoothly and
steadily.

If the starter engages, but cranks the engine er-
ratically, remove the starter motor. Inspect the
starter, drive gear, and flywheel ring gear for
damage.

Check the drive gear overrunning clutch for binding
or slipping when the armature is rotated with the
drive gear held. Replace the gears if damaged.

Check cranking voltage and current draw.
Voltage should be no less than and current should
be no greater than specified below:

Power Voltage Current
1.0 KW 8.5V 230 A
1.4 KW 8.0V 350 A

If voltage is too low, or current draw too high,
check for: :

® Battery fully charged.

® Open circuit in starter armature commutator
segments.

® Starter armature dragging.
@ Shorted armature winding.

® Excessive drag in engine.

Check cranking rpm:

Engine speed during cranking should be above 100
min~? (rpm).

® Loose battery or starter terminals.

® Excessively worn starter brushes.

® Open circuit in commutator segments.

@ Dirty or damaged helical spiine or drive gear.

® Defective drive gear overrunning clutch.

Check the starter disengagement:

Turn the ignition switch to ’Start’’ and release to
"Run’’. The starter drive gear should disengage

from the flywheel ring gear.

If the drive gear hangs up on the flywheel ring gear,
check.

® Solenoid plunger and switch for malfunction.

® Drive gear assembly for dirty or damaged over-
running clutch.
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Starting System

F Starter Solenoid Test

1. Check the hold-incoil for continuity between the S
terminal and the armature housing (ground).
Coil is OK if there is continuity.

2. Check the pull-in coil for continuity between the
S and M terminals.
Coil is OK if there is continuity.

ARMATURE
HOUSING
(GROUND)

PULL-IN COIL HOLD-IN COIL

B N\ S .

3
I

~/
M

B Starter Replacement

1. Disconnect the ground wire from the battery nega-
tive (=) post.

2. Disconnect the starter cable from the B terminal on
the solenoid, and the BLK/WHT wire from the S
terminal.

3. Remove the 2 bolts holding the starter, and remove
the starter,

UPPER MOUNT BOLT
45 Nem (4.5 kg-m, 32 tb-ft)

STARTER CABLE

LOWER MOUNT BOLT BLK/WHT WIRE

45 Nem {4.5 kg-m, 32 ib-ft)
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I_ Starter Overhaul (1.0 KW and 1.4 KW)

CAUTION: Disconnect the ground wire from the bat-
tery post before removing the starter.

STARTER
SOLENOID

SOLENOID

BRUSH HOLDER
Test, page 1640 °

ARMATURE OVERRUNNING
CLUTCH ASSY
BRUSH
Inspection,
page 16-40

S~
THRUST WASHERS
{1.0 KW only) GASKET

FIELD WINDING/
ARMATURE HOUSING

Test, page 16-41

MOLYBDENUM ARMATURE
DISULFIDE Inspection and
Test, page 16-38

TUBE

GEAR HOUSING

OVERRUNNING
CLUTCH ASSY
inspection, page 16-41

GEAR HOUSING
COVER

STARTER i
SOLENOID
Test, page 16-36 SOLENOID

LEVER
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Starting System

— Armature Inspection and Test

1. Inspect the armature for wear or damage due to
contact with the field coil magnets.

Inspect for
damage.

2. A dirty or burnt commutator surface may be resur-
faced with emery cloth or a lathe within the foliow-
ing specifications.

Commutator Diameter

Standard (New): 28.0—28.1 mm
(1.102—-1.106 in)

Service Limit : 27.5 mm (1.08 in)

VERNIER CALIPER

|

COMMUTATOR

3.

Commutator Runout

Standard (New): 0—0.02 mm (0—0.0008 in)
Service Limit : 0.05 mm (0.002 in)

DIAL
INDICATOR

COMMUTATOR

if the commutator runout and diameter are within
-limits, check the commutator for damage or for
carbon dust or brass chips between the segments.

if surface is dirty, recondition it with a #500 or
#600 sandpaper. Then, check mica depth. If neces-
sary, undercut mica with a hacksaw blade to achieve
proper depth.

COMMUTATOR

SANDPAPER

MICA DEPTH

Commutator Mica Depth

Standard (New): 0.4—0.5 mm (0.016—0.020 in)
Service Limit : 0.15 mm (0.006 in)
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5. Check for continuity between each segment of the
commutator. If an open circuit exists between any
segment, replace the armature.

COMMUTATOR
SEGMENT

6. Place the armature on an armature tester. Hold a
hacksaw blade on the armature core.

ARMATURE TESTER HACKSAW BLADE

ARMATURE

If the blade is attracted to the core or vibrates while
core is turned, the armature is shorted. Replace the
armature.

7. With an ohmmeter, check that no continuity exists
between the commutator and armature coil core,
and between the commutator and armature shaft.
If continuity exists, replace the armature.

SHAFT COIL CORE COMMUTATOR
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Starting System

— Starter Brush Holder Test

1.

© BRUSH HOLDER

Check that there is no continuity between the &
and © brush hoiders.

If continuity exists, replace the brush holder as-
sembly.

© BRUSH HOLDER

©® BRUSH HOLDER

© BRUSH HOLDER

Insert the brush into the brush hoider, and bring the
brush into contact with commutator, then attach a
spring scale to the spring. Measure the spring ten-
sion at the moment the spring lifts off the brush.

Spring Tension:
18.5—-23.5N (1.85—2.35 kg, 4.08—5.18 Ib)

SPRING SCALE

SPRING

— Starter Brush Inspection

Measure brush length. If not within service limit, re-
place the armature housing and brush holder assembly.

Brush Length

Standard (New): 14.3—14.7 mm (0.56—0.58 in)
Service Limit : 9.3 mm (0.37 in)

\ BRUSH

NOTE: To seat new brushes after installing them
in their holders, slip a strip of #500 or #600 sand-
paper, with the grit side up, over the commutator,
and smoothly rotate the armature. The contact sur-
face of the brushes will be sanded to same contour
as the commutator.
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— Overrunning Clutch Check

Check if the overrunning clutch moves along the
shaft freely. If not, replace the overrunning clutch
assembly.

Check if the overrunning clutch locks in one direc-
tion and rotates smoothly in reverse. If it does not
iock in either direction or it locks in both directions,
replace the overrunning clutch assembly.

Check if the starter drive gear is worn or damaged.
If the gear is worn or damaged, replace the over-
running clutch assembly; the gear is not available
separately.

NOTE: Check condition of the flywheel or torque
converter ring gear if the starter drive gear teeth are
damaged.

— Starter Field Winding Test

continuity, replace the armature housing.

armature housing (ground).

BRUSHES

ARMATURE
HOUSING
{GROUND)

1. Check for continuity between the brushes. If no

2. Check for continuity between each brush and the

If continuity exists, replace the armature housing.
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Starting System

B Starter Reassembly

Reassemble the starter in the reverse order of disas-
sembly.

1. Pry back each brush spring with a screwdriver,
then position the brush about halfway out of its
holder, and release the spring to hold it there.

2. Install the armature in the housing. Next pry back
each brush spring again and push the brush down
until it seats against the commutator, then reiease
the spring against the end of the brush,

[AWWWW/ANWY

&

3. Install the end cover on the brush holder,

BRUSH HOLDER

"V THRUST
WASHERS
{1.0 KW only)
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