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STARTING SYSTEM

STARTER MOTOR
1. COMPONENTS

The starter consists of a solenoid switch and a motor. The power generated at the motor is transmitted 1o
the clutch assembly through the idle gear. The rotation speed is reduced in accordance with the gear ratio

between the drive gear provided at the motor and the clutch.gear. On the other hand, the torque of the
rotation increases. SO T e =

2.2 kw
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@ Starter-yoke :
@ Bearing |
@ Armmature i
@ Bearing i
® Spring !
® Brush holder i
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@ “C"ring
Drive gear
@ Idle gear

@ Roller

@ Retainer

@ Drive housing
@3 0" ring

@@ Ciutch

@ Bail

@ Spring , e e
@ Magnet switch assy B R

@ Bush o . .7 % :Non-reusable parts
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STARTING SYSTEM

2.5 kW

@ Commutator end frame é
® Brush holder

@ Spring _ X7
@ Brush
® Stator yoke
® Bearing
@ Armature
Bearing
® Washer
@ Lock washer
@ Magnet switch assy
@ Spring
@ Ball
¢d Clutch
@ Washer
% Roller
Retainer .
@® idler gear A : Asbestos parts
Drive housing

WRES1-5T003
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STARTING SYSTEM
2. STARTING SYSTEM CIRCUIT =~
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STARTING SYSTEM

. 3. TROUBLE SHOOTING

Problem

Possible cause

Remedies

Engine will not crank.

Battery not fully charged.

Battery cables loose, ~corroded or worn.

& _rStarter refay faulty

Fusible link blown,
Starter fauity.

~Ignition switch faulty.
-Clutch switch fautty.

Check spemf:c gravity of battery electrolyte.
Charge or replace battery.

Repair or replace cables.

-|-Replace starter relay.

Replace fusible link.
Repair starter.
Replace ignition switch,

‘Replace clutch switch:

Engine cranks slowly.

Battery not fully charged.

Battery cables Eoose corroded or worm;

Check specific gravity of battery eiectrolyte. o
“Charge or replace battery : )

Repair or repiace cables

| ‘Starter faulty. Repair starter.
Starter keeps running. | Starterfaulty. | Repair starter. ©
— | 1gnition switch fautty. Replace ignition switch.
_ | Shortin wiring. - ) . Repair or replace wiring.
Starter spins. — Engine will | .Pinion.gear teeth broken or faulty starier. Repair starter.
not crank. - Flywhéel teeth broken. Replace flywheel.
. :  WRES1-STO0S
4. DESCRIPTION S
Principles of operation & starting system circuit
The starter operations can be divided into two stages. L o : '
When the ignition switch is set 16 the start (ST) position; current from the battery flows to the motor through
the solenocid. Then, the motor begins to rotate. Simuttaneously, the solenord pushes the shn‘t fork forward
thereby movmg the motor plmon gear forward into mesh with the ring gear.
When the pinion gear has shifted into a complete mesh with the ring gear, the solenoid contact points are
closed. The current from the battery now directly goes to the motor, thus supplying high power enough for
crankmg the englne In th:s way, the star‘rer motor beglns orankmg the engxne
The solenoid is composed of two-coils. One | is a tow-resnstance co:I Whlch moves the shlft fork The other is
. ahigh- resistance coil which retains the solenoid at the “start” position.
' The-low-resistance coil is connected to the battery ground through the motor brush (and armature cou!) and
field cont The hxgh—resrstance corl 18 darectiy grounded to the solenond case. :
WRES1-5T006
During the engine cranking, the solencid is energized at the
high-resistance coil alone. Since the low-resistance coil has the T
same potential at its both ends, no current flows. Consequently, =
the solenoid is retained at the “start” position by means of the T Starter | 3
high-resistance coil only. The right figure shows an equivaient i gg?rffd e J |G ST
circuit of the system. !
A v AAANA
I f%:lg & Low High |
Armature resistance reglstance
= = Coil coil coil
anY
WRES1-STO07
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STARTING SYSTEM

During the starting period, the low-resistance coil provides the solenoid with a large amount of current to -
move the.shift fork. Afterward,-however, it is no longer.necessary 10 use.a large amount.of. current to-hoid
the solenoid. Therefore, the. above—descrlbed circuit has been employed for the startlng system so.that no
burning takes place.

The plunger of the solencid has two functions; One is to move the shift fork and the other is to close the
electric contact peints, which is simultaneous with the first function. For. posrt:ve contact, the contact points
are connected fo the plunger through a spring. : I

When the ignition switch is set to the start (ST) position, current from the battery goes to the low-resistance
coil and the field and armature coils. As a result, the motor starts rotating. Simultaneously, the high-resistance
coil is also energized: These two coils exert drawing force onthe plunger; thus making the plunger overcome
the force of a spring (a spring which is provided to return the plunger and differs from the aforesaid spring
provided at the contact points). The plunger then moves the shift fork strongly and brings the pinion gear
into mesh with the ring gear. Simuitaneously, the starter contact points are closed and current is directly
drawn-from the battery. At this stage; the low-resistance coil-has-an equal potential at its both ends, as
previously described. Hence, no current flows to the motor through the low-resistance coil.

After the engine has started, when the ignition switch is returned to the IG position, current to the solenoid
is cut off (NOTE). The spring built in the solenoid returns the plunger, thereby opening.the contact points
and cutting the current to the motor. At the same time, the shift fork which has been pushing the pinion gear
is returned 1o the original position by means of the aforesaid spring force. Consequently, the pinion gear is
disengaged and separated from the ring gear.

This pinion gear's separation from the ring gear can not be performed positively and assured!y by the spring
at the shift fork alone. To achieve positive separation, screw-shaped spline is provided between the motor
shaft and the pinion gear. After start of the engine, the rotation speed of the ring gear continues to increase.
Consequently, it becomes possible for the ring gear to drive the pinion gear. At this point, owing to the
screw-shaped spline, the pinion gear is moved in such a direction that it tends to disengage from the ring
gear. On the other hand, this screw-shaped spline helps the pinion gear to be pushed and moved into mesh
with the ring gear during the start:ng period. ,

NOTE: -

¢ In fact, at this moment, the current to the solen01d goes to the starter contact pomts and passes in
-series through the low-resistance coil and the high-resistance coil. Consequently, electromagnet
function continues and drawing forces are generated. However, the electromagnetic forces generated
~at the low-resistance and high-resistance coils counteract, for the wmdlng direction of the coil is
opposite to each other. As a result, no drawing force is produced. -

e On the other hand, when the ignition switch is set to the ON (ST/ON) posmon a paral!ei cwcuxt is
formed. The electromagnetic forces generated at both coils are in the same direction, resuiting in an
increased drawing force.

» Namely, the direction of the current at the low-resistance coil changes reversely when the ignition
switch is switched between the ON and OFF states. (This explanation appiies only to the instance
when the ignition switch is changed from the ST position to the IG position.)

WRES1-5T008

ST-6



STARTING SYSTEM

. 5. SERVICING INSTRUCTIONS OF STARTER

(1) When connecting the starter terminal or battery terminal,
perform positive tightening so as to aveid poor connection.
If poor connection should exist, it presents the hazard of
serious danger that a large amount of current flowing during
starter operation can overheat the poor connection.

(2) When removing the starter, first disconnect the negative ©
terminal of the battery. Then, disconnect the terminals (+B,
ST} at the starter side. Since the battery voltage is always
appiied to the starter +8 terminal, failure to observe this

__removing sequence may lead 1o battery short, which is
extremely dangerous,

(3) When installing the starter, install the starter in the c!utch -

housing posmvely and be sure 1o tighten the attaching bolts
o the specified torque. Improper installation can cause
premature wear of the teeth of the pinion gear or ring gear
and also can cause breakage of the clutch housing.

6. IN-VEHICLE INSPECTION |
(1) Place the shift lever to the neutral position. Apply the park-
ing brake lever.

(2) Set the ignition switch to the ST posmon Check to see If the .

engine cranks.
(3) If the engine will not crank, perform the following checks
* Inspect the battery for damage. Charge the battery.
s Perform harness continuity test.
« Perform the clutch switch check. See page ST-oco.
(4) If the starter motor still will not rotate even after the checks
__above have been performed, remove the starter motor and
perform the unit check.

( 1) Dlsconnect the ground cable terminal from the negative (-}

terminal of the battery

ST-7

WRES1-STO09
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STARTING SYSTEM

(2) Jack up the vehicle and support it with safety stands. =

(3) Disconnect the starter terminals ST and B from the st'arfer.'

(4) Remove the starter motor from the clutch housing. . ..

8. UNIT CHECK OF STARTER MOTO
ASSEMBLY e A
CAUTION: ‘
» Each of the following tests must be performed within
three to five seconds. If you fail to observe this caution

and the starier is energized for more than this duration,” -

the coil may be burnt out. :

(1) Pull-in Test
- @ Disconnect the lead wire from the magnetic switch ter-
minal.

@ Connectthe negative () terminal of the battery to the
starter body and magnetic switch terminal. ,

ST-8

WRES1-85T014
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STARTING SYSTEM

@ Connect the positive (+) terminal to the terminal ST.
Ensure that the pinion is pushed outward. S
If the drive pinion fails to move out, replace the magnetic
Cswiteho

(2) Hold-in Test _
After the check has been performed following the same
procedure as with the pull-in test, disconnect the negative
terminal of the magnetic switch terminal. Ensure that the
drive pinion is held in a pushed-out state.

If the drive pinion fails to be held, repiace the magnetic
switch. I

(3) Inspection of Plunger Return
After the check has been performed following the same
procedure as with the hold-in test, disconnect the ground
terminal of the starter body. Ensure that the drive pinion is
drawn into the drive housing.
If the drive pinion“fails to be drawn into the drive housing,
replace the clutch assembly and return spring.
NOTE: R
» Connect the lead wire to the magnetic switch terminal

after inspection is-carried out.

(4) No-load Performance Test L
Connect the battery and an ammeter to the starter as shown
- in the right figure. Ensure that the starter rotates smoothly
with the pinion moving out. .
Measure the current the starter is drawing:
Specified Current: Less than 120A at 11.5V

(2.2 kW)
Less than 170A at 11.5V
(2.5 kW)
CNOTE: "
~ = Prior to the test, be sure to connect the lead wire to the
magnetic switch.

ST-9

WRES1-5T018

WRES1-ST31S

WREQ1-ST020

WRES1-5T021



STARTING SYSTEM

9. DISASSEMBLY
(1) Dichnnec_t the lead wire from the magnetic_ switch:

(2) Remove the field frame together with the armature by
removmg the two through bolts. R

(3) Removal of starter housing, clutch assembly and gears
(2.2 kW type) ' R
(@ Rermove the two screws.

ST-10

WRES1-5T022

. 25KkWiype & -
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STARTING SYSTEM

@ Take out the clutch dssembly, steel ball and return
spring from the drive housing.

-(2.5 KW type).
@ Remove the three screws.

@ Take out the clutch assembly, steel ball and return

spring from the drive housing.

(4)" F%emova[ of brush holder
(2.2 kW type)
Remove the brush from the brush holder by means of nose

pliers or a screwdriver.
NOTE:

e Care must be exercised not to damage the brushes
during the removal.

ST-11

WRED1-ST027
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STARTING SYSTEM

T (25KWiype) S
@ Remove the commutator end frame by removing the two
. screws.

- @ Remove the brush from the brush holder by means of
nose pliers or a screwdriver.
NOTE:
» Care must be exercised not to damage the brushes
during the removal. -

10. INSPECTION
10-1 Check of armature . ‘

‘NOTE: | o

* In the case of the 2.2 kW type starter, perform the
inspection without removing the armature from the

~ starier yoke. '

{1) Check of armature insulation
... Ensure that no continuity exists between the commutator
.. and the armature coil, using an ohmmeter.

If continuity exists, replace the armature. -

ST-12

WRES1-5T032

2.5 kW type
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STARTING SYSTEM

(2) Check of commutator continuity
Check continuity between each adjacent segment of the
commutator, using an ochmmeter.

If no continuity exists between any adjacent segmenits,
replace the armature

10-2 "'-Check of commutator T
NOTE:

* In the case of the 2.2 kW type starter, perform the -
inspection without remcvmg the armature from the .

- starter yoke

{1) Check each contact surface of the commutator segments
with the brushes for burning.
“If the surfaces are dirty or burnt, correct the commutator
surfaces usnng abraswe paper (No 400) or a lathe.

(2) Check of commutator for circle runout
Support the armature on a Vee block.
Check the commutator for circle runout, using a dial gauge.
Circle Runout lelt 0 05 mm (0.002 inch)

If.the cwcle runout exceeds the allowable limit, turn down
“the comrnutator on a lathe.

ST-13

WRE91-8TOR7

WREDT-STU3S

g 2.2 kW tyf)/efﬁ———

=

2.5 kW type
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STARTING SYSTEM

(3) Measurement of commutator diameter

Measure the -commutator diameter by means of a | "7

micrometer or vernier calipers,
Standard Diameter: 35 mm (2.2 kW) -
Sl 36 mm (2.5 kW)
~ Minimum Diameter: 34 mm (2.2 kW)
35 mm (2.5 kW)

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

(4) Check of commutator undercut
Measure:the depth of the insulaior groove between the
commutator segments.
Standard Depth: 0.7 - 0.9 mm
Minimum Depth: 0.2 mm

If the depth of the insulator groove becomes less than the
limit value, replace the commutator.

10-3 Check of field coil
NOTE:

¢ In the case. of the 2.2 kW type starter, perform the

inspection without removing the armature: from the

starter yoke.- -

(1) Field coil continuity test: B
Pertorm field coil-continuity test at a point between the lead
wire and the brush; using an chmmeter. B
If no continuity-exists, replace the yoke.

ST-14

Groove requiring correction

Improperly undercut grocve

Mica  A; Undercut depth

Segment
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STARTING SYSTEM

(2) Field coii short test . _

Perform field coil short test at a point between the brush

and the yoke proper, using an ohmmeter.
if continuity exists, replace the yoke.

10-4 Check of brushes
Measurement of brush length
Measure the brush length, using vernier calipers.
Standard Length: 16 mm{2.2 kW)
o ‘ :*20.5 mm (2.5 kW)
“Minimum Length:"* 10.0 mm (2.2 kW)
; - - 18.3 mm (2.5 kW)

If the length is less than the minimum requirement, replace the
brush holder or the yoke, as rquire;{. _

10-5 Check of brush holder
Check of brush holder for insulation o

Ensure that there is no continuity between the positive (+) and

negative (-) brush holders. - g
If continuity exists, replace brush holder.

10-6 Removal/installation of armature (2.2 KW type)
from starter yoke (If necessary)
(1) Removal . . e : :
The armature can be removed by means of an armature
* bearing puller in combination with the following SST, as
indicated in the figure.
SST: 09912-87501

ST-15

WRES1-3T045
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STARTING SYSTEM

(2) instail"the armature, using a press in combination wnth a

suitable steel p]pe

10-7 “Inspection of clutch
(1) Inspection of pinion gear and spline teeth

Check the teeth of the plnion gear and spline for wear or
damage. .

If the teeth: exhlbrt any damage replace the clutch. Also,
- inspect the flywheel ring gear for wear or damage.

(2) Crieck of bearing
Lightly turn the bearing hand. Ensure that the bearing turns
smoothly. ,

(3) Check of starter clutch™
While holding the clutch, turn the pinion CIOOKW[Se Ensure
~ that the pinion turns smoothly. .

Turn the pinion counterc]ockwnse Ensure that the pm:on is
locked. o

ff the check resu[ts are unsatlsfactory, repiace the starter
c[utch -

10-8 Inspection of bearings .~ =~
(1) Inspection of bearings '
Turn the bearing while applying force to it by your hand.

Ensure that the bearing turns smoothly. if the beanng falls-

to turn smoothly, rep[ace the bearing.

ST-16

WRES1-5T049
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STARTING SYSTEM

(2) Replacement of bearings (Only when bearing is faulty.) -
@® Remove the bearing, using an armature bearing puller.
NOTE:

e In the case of 2.2 kKW type, remove the bearing after

removing the armature from the starter yoke.
Refer to page ST—15.

= @~ Pressthe bearing into the drmriatare shaft, using a press
in conjunction with the suitable tool.

10-9 Check of magnetic switch
(1) Pull-in coil test
Using an ohmmeter, ensure that continuity exists between
the terminal ST of the starter and the terminal C..
If no continuity exists, replace the magnetic switch.

(2) Hold-in coil test™ R
Ensure that continuity exists between the terminal ST of the
magnetic switch and the switch body.
If no continuity exists, replace the magnetic switch.

10—10 lnspectlon of gears -

(1) Inspect the starter drive gear (co]d area specnflcat!ons) and
starter idle gear for damage or wear.
Replace the gear which exhibits damage or wear.

ST-17-
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STARTING SYSTEM

(2) Inspect the starter idle gear bearmg and bearmg housmg- :

for damage or wear.
Repiace the clutch or retainer, as required.

1. 'ASSEMBLY_'__”-“ e

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

(1) Instailation of brush holder
(2.2 kW type)-
Install the brush to the brush ho[der using nose pliers or a
: screwdrlver
.. Align the protrusion of the brush holder with the cut-out
--section of the field frame. -

(2.5 kW type) -

‘@...Install the brush to the brush holder using nose phers )

ora screwdrlver R

@ Install the commutator end frame.

(Qj Install the rétu};i"s;_)wring. in Vthé‘éfértérﬁswitch assembly.

ST-18

WREDQT-5T059
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STARTING SYSTEM

(3) Insert the steel ball into the clutch assembly.

(4) Install thefollowing parts to the starter housing.

@® Clutch assembly ..
@ Idie gear - L
@ Pinion gear (2.2 kw) .. =

(%) 'Assembly'of‘starter"h‘ous_ing and magnetic switch

(2.2 kW type) _
@ Install the two screws.

ST-19 -

© WRES1-ST086
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STARTING SYSTEM

(2.5 kW type) "
@ Install the three screws.

two through b_qlts interposed.

(7) Connect a lead wire to the magnet switch.

ST-20 -

WRES1.STO70

2.5 KW type *
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STARTING SYSTEM

- STARTER RELAY

(1) Remove the glove comportment door subassembly by
removing the two screws. :

{2) Remove the starter relay.

(3) Inspection of relay continuity (See Page ST-4.)

@ Ensure that continuity. exists. between.the terminals @ -

and @. .

If no continuity exists, replace the relay with a new one.
@ Ensure that no continuity exists between the terminals

® and @.

Iif continuity exists, replace the relay with a new.one:

(4) Inspection of starter relay
Apply the battery voltage across the terminais @ and &.
Ensure that there is continuity between the terminals @ and
@. -

If no continuity exists,replace the relay with a new one.

(5) Installation of starter relay
@ Install the starter relay.
@ Connect the starter relay-connector.
@ Install the glove compartment door assembly. -

S_T:"Z 1

WREN-STO?S

WRES1-5T076
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STARTING SYSTEM

PRE-HEATING SYSTEM

1. SYSTEM QUTLINE - _ _
The pre-heating system of Type DL engine comes in two kinds: the fixed delay type system and the variable
delay type system.
The fixed delay type pre-heating system, employed on some of Type DL-42 engine, consists of glow plugs,
glow plug connectors, a glow plug relay and a pre-heating timer.
The variable delay type pre-heating system, employed on some of Type DL-42 engine and on Type DL-52
engine, consists of glow plugs, glow plug connectors, a current sensor, a glow plug relay, a water tempera-
ture sensor and a pre-heating timer.
- The variable delay type pre-heating system detects the engine conditions by means of the water temperature
sensor and current sensor and varies the pre-heating time. SR Coa

WRES1-STO79

2 SYSTEM CIRCUIT

Fixed Delay Type -~ ~ .0 °

8T+
ST2

.

“Glow piug

@ =

WRES1-5TC80
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Variable Delay Type. (QS)

ON

=l

Batte

Glow plug relay

ST

Current
sensor
{

@ Glow iridicator lamp

o -
=
[« X
g >
1© Engine
. = = ground
- — - " WRES1-57081
3. TROUBLE SHOOTING - - - — -
Probrem ‘Possible cause Remedies
Engine will not Glow plug faulty Replace glow plug,
start/Hard to start
(Only cases where Glow plug current sensor faulty Replace glow plug.current sensor.
eranking by starter (Variable Delay Type)
motor is normal) Glow plug relay faulty Replace glow plug relay.
Pre-heating timer faulty Replace pre-heating timer,
Water temperature sensor faulty Replace water temperature sensor.
Faulty wiring Repair, as required.
WRED1-5T082
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STARTING SYSTEM

4. DIESEL ELECTRICAL SYSTEM DIAGNOSIS (Varlable Delay Type)

items to Which Special Attention Must Be Paid

1.

Be sure to turn OFF the engine switch each time new check is performed for each step. Then turn ON
the engine switch 1o start the measurement. Furthermore, the measurement must be carried cut imme-
diately after the switch has been turned ON.

The check must be performed within 10'seconds after the engine switch is turned ON. [f the time elapses
more than the specified duration, the check should be performed after turning OFF/ON the engine switch
again.

The battery voitage is posted as about 12V. When performing the check, be sure to measure the battery
voltage.

An operating sound which the glow plug refay emits when the engine switch is turned ON can be used
effectively in the diagnostic operation.

The check can be performed with each connector in its connected state. Use wires or the like s that no
damage may be made to the terminals.

The check can be performed when the battery voltage is within specnr catlon (about 12V).

Terminal 2

B (PRE-HEATING)
* Terminal 6 ‘ TIMER

Terminal 1

Terminal 10 fg— E

Terminai 9

% Terminal 7 _L—E : — E—J_Termlnal 3

The Pre-heating Timer js located under th'é instrument panel.

T
FL“
w[3)
~Jj
4]
1]
2 [iY)
\_

WRES1-5T083
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STARTING SYSTEM

(1) - Checking of glow plug indicator light
Ensure that the indicator lamp glows for 1 to 5 seconds.

' OK
Checking of glow plug voltage
. (See page ST-26)

When light will not glow

l

| Checking of timer power supply circuit at |
terminal -8 of Pre-heatmg timerwith - -

NO

DG GLOW

WRES1-5T084

|- Voltage remains at about OV,

_voltmeter. .
About 12V

oK -

L

Checking of timer earth circuit at terminal

NO

- Check and repair wiring  of power supply circuit up
1o battery.

S of pre-heating timer with voltmeter-
oV Con

~ Checking of lamp circuit 2t termiinat 7 of
pre-heatrng timer with voltrneter - .

NO

Reading other than OV
- Check and repair earth circuit.

Voltage risés from about 2V {o about
12V within 5 sec.

1. Voltage remains at about 12V.
- Replace pre-heating timer.
2. Voltage remains at OV.
- Check and repair light, blown fuse or wire.

WREQ‘!STOBS

When' light glow for't second (coohng water temperature is below 40°C) or, regardiess of water temperature, when

light remains illuminated for 6 seconds

L3

Checking of water temperature sensor
circuit at terminal 1 of pre-heating timer
About 2V when water temperature is 20°C

NO

1. Voltage remains at about 7V,

ST-25

2. Voltage remains at OV.
- Check wire up to water temperature sensor and
water temperature sensor to earth. Then,
check or replace sensor. ]

- NE)TE‘ ‘Water Temperature Sensor - .
Specified Resistance: 2.4 + 0.24 k2 at 20°
0.322 + 0.0322 kQ at 80°C -




STARTING SYSTEM

(2) Checking of glow plug voltage

Ensure that voltage varies repeatedly between 0 and 10V
for 10 to 80 seconds owing to water temperature.

OK

- Check othersystems.”

When voltage is OV

Check current sensor. . NO

Specified Resistance: 10 mQ -

L]

Checking of imer power supply NO

circuit at terminal 6 of Pre-heating
"1 tirner with voitmeter ' i

About 12V

AN

Voltage remains at about OV,

OK

Checking of timer earth circuit at ~NO

terminal 5 of pre-heating timer with " [~
voltmeter - D S

oV

| - Check and repair wire of power supply circuit up to battery.

Reading other than OV

OK

- Check and repair earth circuit.,

WRED1-5T088

ST-26
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STARTING SYSTEM

Checking of current sensor circuit at terminals 3 and 9 of -
pre-heating timer with voltmeter
Voltage changes repeaiedly between about 10V and OV

1. Voitage at 3 remains at OV.
- Check and repair wire (including
connectors) up to current sensor.

current sensor.

2. Voltage at @ remains at 7v.
- Check wire (including connectors) up to

continuity check.

(Checking of relay}

Check of glow plug relay earth circuit @ with voltmeter at

glow plug relay connectors.
ov

3. Voltages at 3 and @ remain at OV
With connectors disconnected, perform

« If continuity exists {0 ohm) between
connector terminal at timer side and
body earth, it represents that wire
is shorted. Repair shorted wire.

NAN R Y

More than OV

*

Checking of glow plug relay input circuit ® by volt meter

at glow piug relays connector

Voltage change between about 11V and 0V

occurs repeatedly

NO .
oK
NO
oK
NO

- Check and repair earth circuit.

Voltage remains OV

OK

ST-27

Check or repair wire up 1o pre-heating timer.

Voltage remains OV after
dropping from about 11V

Proceed to next



STARTING SYSTEM

Checking of glow plug relay power Supply
voltage ©. T
About 12V

-NO

(oK

¥

Checking of glow piug relay output voltage ®.

Voltage change between about 10V and 0V
occurs repeatedly | :

NO

%

Check or repair wire up to.
pattery. o '

» Check and repair wire

0K

¥

up to glow plug.
» Replace relay

OK

Checking of glow plug
internal resistance.
Specified Resistance: 0.1 Q

NO

Replace defective glow plug.

Checking of glow plug relay circuit at terminal
2 of pre-heating timer
Voltage change between about 11V and 0V
occurs repeatedly : o

NO

iL Replace tirmer.

OK

Check other systems
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STARTING SYSTEM

When veltage remains at 12V

Checking of glow piug relay output voltage ® NOW

« Check and repair wire up to battery.

when engine switch, is turned QOFF.
ov

lok =~

[

NO

» Replace glow plug relay. - -

Checking of pre-heating timer earth circuit at
terminal 5 of pre-heating timer.
ov - .

OK

| Checking of glow plug relay circuit at terminal 2 of NO

Il Check and repair earth circuit.

1. Voltage remains at OV

pre-heating timer - -
Voltage changes repeatedly between about 11V
and OV. o o

- Replace timer

2. Voltage remains at 11V

Proceed to next

=

NO

Checking of current sensor
Specified Resistance: 10 mQ

OK
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Replace current sensor

NN R




STARTING SYSTEM

Checking of current sensor circuit at terminais 3 RN P .
and 9 of pre-heating timer with voltmeter - - |- - NO 1. Voltage at 3 remains atQv. © .
Voltage change repeatedly between about 10V - Check and repair wire (including

and OV. oo | connectors) up to current sensor.

2. Voltage at 9 remains at 7V.
- Check wire (including connectors) up to
current Sensor.

3. Voltages at 3 and 9 remain at 0V

o - With connectors disconnected.

T Perform continuity check.

: = |f continuity exists (O ohm) between
connector terminal at timer side and

X e body earth, it represents that wire is

oK _ shorted.
' Repair shorted wire.

' T e NQ
Checkmg of giow plug mternal res:stance —
- Specified Resistancer 0.1 Q e : o y

Replace defective glow plug.

WRE91-STOS1
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