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ENGINE ELECTRICAL SYSTEM

REMOVAL .. ... oo,

CHECKING ELECTROLYTE LEVEL

CHECKING SPECIFIC GRAVITY ...

REMOVAL

1. Disconnect negative and positive
terminals,

2. Remove nuts from battery
clamps; take out clamps.

3. Remove battery.

CHECKING
ELECTROLYTE LEVEL

Battery comes into two types;
self-filling and conventional. To check
the level, remove one vent plug and see
if the float is raised to the correct level
(self-filling type).

If it is below the specified level,
raise to correct level by pouring
distilled water into the battery case,

On standard type, remove six vent
plugs and check for electrolyte level in
each cell.

If necessury, pour distilled water.

CHECKING
SPECIFIC GRAVITY

Specific gravity of battery electro-
lyte is tested by a hydrometer. If the
state of charge of battery is 60% fuli,
or specific-gravity reading is below
1.20 [as corrected at 20°C (68°F),
battery must be recharged or battery-
electrolyte concentration adjusted.

Add or subiract gravity points
according to whether the electrolyte
temperature is above or hellow 20°C
(68°F) standard.

The gravity of electrolyte changes
0.0007 for every 1°C (1.8°F) tem-
perature. A correction can then be
made by using the following formula:

BATTERY

CONTENTS
........ FE-2 Battery freezing
........ EE-2 CHARGING

EE-2 INSTALLATION

St +0.0007 (t — 20)
Where
St: Specific gravity of electrolyte
at t°C
820: Specific gravity of clectrolyte
" corrected at 20°C (68°F)
t:  Electrolyte temperature

For example: A hydrometer
reading of 1.260 at 30°C (86°F)
would be 1.267 carrected 1o 20°C
(68°F), indicating fully charged
battery. On the other hand, a hydro-
meter reading of 1.220 at —10°C
(14°F) would be 1.199 corrected to
20°C (68°F), indicating a partially
charged battery.

The state of charge of batiery can
be determined by the following table
if the specific gravity of electrolyte is
known. Before checking, check to be
sure that cells are filled to correct
level,
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Fig, EE-2 Charging condition
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Specific gravity at electrolyte temperature (St)
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Fig. EE-1 Checking specific gravity
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electrolyie temperature
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Battery freezing

Tempesatures at which battery
electrolyte ‘freezes vary with acid
concentration or its specific gravity. A
battery with a insufficient state of
charge will freeze at lower tem-
peratures. If specific gravity of a

=60

Temperature of specific gravity (°C)
|
.
[}

=70
-B0

battery falls below 1.1, the indication
is that the battery is completely
discharged and will freeze readily
when temperatures fall below freezing,

‘Note: Use extreme caution to avoid

freezing battery since it will

+  generally ruin the battery.

\"l. j/ :

1.00 1.04 1.08 1.12 1.16 1.20 1.24 1.28 1.32 £eo04
Specific gravity of slectrolyte

CHARGING

Battery must be recharged when
electrolyte-gravity reading falls below
1.20 with electrolyte level being
satisfactory, If battery is quick-

Fig, EE-4 Freezing point of electrolyte

charged to bring it up to full charge,
the operation should be carried out
with negative ierminal removed.

Prior to charging, corroded ter-

STARTING MOTOR

minals should be cleaned with a brush
and common baking-soda solution. In
addition, the following items should
be observed during recharging battery:
1. Be sure that electrolyte level is
above top of each plate.

2. Keep removed plugs in a safe
location.

3. Do not allow electrolyte tempera-
ture to go over 45°C (113°F).

4. After recharging, check to be
certain that specific gravity does not
exceed 1.260 [at 20°C (68°F)].
Comection can be made by adding
distilled water into cells as necessary.
5. Keep battery away from open
flame while it is being recharged.

6. After all vent plugs have been
tightened, clean all spraying of electro-
Iyte off upper face of battery.

INSTALLATION

1. Install and tighten clamps secure-
ly. .

2. After clamps have been tightened,
clean battery cable termirals and
apply grease to retard formation of
corrosion,
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SPECIFICATIONS

Tl L e
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Weight

DESCRIPTION

The function of the starting system,
congisting of the battery, ignition
switch, starting motor and solenoid, is
to crank the engine. The electrical
energy is supplied from the battery,

EEDOB

OPERATION

When the ignition switch is turned
fully clockwise to the START posi-
tion, battery current flows through
“series” and “shunt” coils of the
solenoid, magnetizing the solenoid.
The plunger is pulled into the solenoid
so that it operates the shift lever to
move the drive pinion into the
flywheel ring gear. Then the solenoid
switch contacts close after the drive
pinion is partially engaged with the

the solenoid completes the circuit to
operate the starting motor, and then
the motor carries out the actual
cranking of the engine.

Shif't lever
Over-running ¢lutch
Pinian

Pinion stopper
Armature

Yoke

Brush

Magnetic switch Ass'y
Pluniger

== - R T N N

Fig. EE-5 Sectional view of starting moftor

ring gear,

Closing of the solenoid switch
contacts causes the motor to crank the
engine and also cut out the “series”
coil of the solenoid, the magnetic pull
of the “shunt” coil being sufficient to
hold the pinion in mesh after the
shifting has been performed.

After the engine starts running, the
driver releases the ignition key and it
automatically returns to the ON

EE-4

L14,L16 and L18 engine

Less than 480 amps. (6 volts)
Less than 60 amps. (12 volts)
More than 7,000 rpm
Magnetic shift

position.

This breaks the solenoid circuit so
that reverse current flows through the
series coil, and the magnetic field
builds up in the direction in which the
plunger moves back. As this happens,
the resultant force of the magnetic
fields in the shunt coil and the series
coil becomes zero. The return spring
then actuates the shift lever to pull the
plunger, which allows to open the
solenoid  switch  contacts. Con-
sequently. the starting motar stops.

EEDOG
1 Stationary contact & Shift lever
2 Series cail 9 Drive pinion
3 Ignition switch 10 Ring gear
4 Solenoid 11 Pinion sleeve spring
5 Shunt coil 12 Armature
6 Plunger 13 Movable contactor
7 Return spring 14 Battery

Fig. EE-6 Slarting motlor eircuit
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More  positive  meshing and
demeshing of the pinion and the ring
gear teeth are secured by means of the
over-running clutch., The over-running
clutch employs a shift lever to slide

CONSTRUCTION

the pinion along the armature shaft,
into or out of mesh with the ring gear
teeth. The overrunning clutch is

designed to transmit driving torque

b e
.1 Shift lever pin 13 Pinion stopper e -_-l'-I'L - -I::"E;H,I,
2 Gear cuse 14 Pinion Ty N R
3 Dust cover |5 Over running clutch fai | &t 5
4 Shift lever 16 Field coil el J . " Ii';
5 Dust cover 17 Yoke | L o
6 Magnetic switch Ass’y 18 Brush (+) WA
7 Armature [9 Brush (-} |
8 Thrust washer 20 Brush spring ! T
9 Metal 21 Brush holder Ass’y I 7 o [T e
10 Thrust washer 22 Metal
11 Stopper washer 23 Rear cover
12 Stopper clipe 24 Through bolt

from the motor armature to the ring
gear, but permit the pinion to over-run
the armature after the engine has
started.

EEQQ7

Fig. EE-7 Exploded view of starting moior

REMOVAL

I.  Disconnect battery ground cable.
Disconnect black wire with yellow
tracer from magnetic switch terminal,
and black battery cable from battery
terminal of magnetic switch,
2. Remove two bolts securing start-
ing motor to gear case. Pull starter
assembly forward and remove starting
motor.

DISASSEMBLY

1. Loose nut securing connecting
plate to magnetic switch “M™ ter-
minal. Remove three screws securing

magnetic switch and remove magnetic
switch assembly.

b

EEOQDB

Fig. EE-B Removing magnelie swiilch
assembly

EE-b

2. Remove two through bolts and
brush cover assembly.

]
|
- O L/
Lad i e ———
r—m
EEQ09

Fig. EE-9 Removing brush cover
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3. Remove yoke assembly by hitfing
lightly with a wooden hammer.

EEQ10
Fig. EE-10 Removing yoke assembly

4,  Withdraw armature assembly and
shift lever,

= EEO011

Fig. EE-11 Removing armalure
assembly and shift lever

5. Remove pinion stop ring located
at the end of armature shaft. To
remove stop ring, first push stop ring
to clutch side and then, alter removing
snap ring, remove stop ring with
over-running clutch, Withdraw over-
running  clutch  assembly  from
armature shaft.

EED12

Fig. EE-12 Removing over-running
clutch assembly

6. Unsoider brushes, using a
soldering-iron and remove each brush.

EEQ13
Fig. EE-13 Removing brush

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use grease dissolving solvenis for
cleaning over-running clutch, armature
assembly, magnetic switch assembly
and field coils since such a solvent
would dissolve grease packed in clutch
mechanism and would damage coils or
other insulators.

Check them for excessive damage
or wear, and they should be replaced if
necessary.

Terminal

Check terminal for damage and
wear, and replace if necessary.

EE-G

— 1

W o it SR

LE4
= [HIE
_u .IL_

.'u = L il

EEQ14

Fig, EE-14 Removing brush holder
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Fig, EE-15 Disossembly

Field coil

Check field ceil for insulation, If
the insulation of coil is damaged or
worn it should be replaced.

Testing field coil for continuity:

Connect the probe of a circuit
tester or an ohmmeter to field coil
positive terminal and positive brush
holder.

If tester shows no conduction field
circuit or coil is open,
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EEDG

Fig. EE-16 Testing field coil
for continuily

Testing field coil for ground:

Place one probe of circuit tester
onto yoke and the other onto field
coil lead (positive terminal).

I very little resistance is read, field
coil is grounded.

EEQ17

Fig. EE-17 Testing field coil
for ground

“ield coil tester for short:

Unsolder the connecting portion of
each coil and proceed to the same
mentioned above,

If a defective coil is found, it
should be replaced.

Brushes and _
brush lead wire

Check the surface condition of
brush contact and wear of brush, Il a
loose contact may be found it should
be replaced.

If brush is worn and its height is
less than 6.0 mm (0.2362 in}, replace.

Check the connection of lead clip
and lead wire.

Check brush holders and spring clip
to see if they are not deformed or
bent, and will properly hold brushes
against the commutator.

If brushes or brush holders are
dirty, they should be cleaned.

Brush spring tension
Check brush spring tension by a

spring scale as shown in Figure EE-18,

The reading should be 1.6 kg (3.53

Armature assembly

Check external appearance of
armature and commutator,
1. Measure armature shaft for bend
by a diul gauge. Replace armature
shaft if the bend exceeds 0,08 mm
(0.0031 in).

&
r i !
| A =
s ——11
o
iy =ls]
EEQ19

Fig. EE-19 Inspecting armature
shaft for bend

2. Inspect commutator. If the sur-
tuce of commutator is rough, it must
be sanded lightly with a No. 500
emery paper. Commutator must be
checked also for out-of-round. If the
out-of-round is more than 0.2 mm
(0.0079 in), or the depth of insulating
mica is less than 0.2 mm ($.0079 in)

EE-7

lbs}. Replace spring if tension is lower
than 1.4 kg (3.09 Tbs).

i, = : EE018

Fig, EE-18 Inspecling brush spring tension

from commutator surface. Com-
mutator (armature) should be turned
in a lathe, so Lhat the out-of-round is
less than 0.05 mm (0.0020 in),
[nsulating mica should also be under-
cut so that the depth of it is from 0.3
to 0.8 mm (0.0197 to 0.0315 in).

The wear limit of commutator
diameter is 2 mm (00787 in). II
cotnmutalor is beyond repair, replace.

Note: It is recommended to replace
commutator as an assembly if worn

or damaged.
-
e
' I‘I-',-‘. R
i jJ o

EEDZ0

Fig. EE-20 Inspecting commulialor
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Carrect

3. Inspect soldered connection of
armatute lead and commutator. If
loose connection is found, solder it
using rosin flux.
4. Armature test for ground

Using a circuit tester, place one test
probe onto armature shaft and other
onto each commutator bar,

If tester shows conductive, arma-
ture is grounded and must be replaced.

Fig. EE-22 Testing armature for
ground

5. Check armature for short by
placing on armature tester (glora) and
with a plece of iron over armature
core, rotate armature, If the plate
vibrates, armature is shorted,

xﬁ?'

IIlF;i ) I'

4 sle o)
EEQ23

Fig, EE-23 Testing armaiure for
short
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EEQ21

Fig. EE-21 Undercutting insulating mica

6. Check armature for continuity by
placing probes of tester on two
segments side by side. If tester shows
no conduction, the clreuit is open.

Over-running
clutch assembly

Inspect pinion assembly and screw
sleeve. Screw sleeve must slide freely
along armature shaft splines, If
damages are found or resistance would
be felt when sliding, it must be
repaired. Inspect pinion teeth, 1If
excessive rubbing would be found on
tecth, it should be replaced. Flywheel
ring gear also must be inspected.

EEQZ24

Fig. EE-24 Quer-running clutch
asgsembly

Brush holder test
for ground

Using a circuit tester, place one test
probe onto negative side brush holder
and another onte positive side. If

EE-8

tester shows conduction, brush holder
is shorted to ground. Replace an
insulator or brush helder,

A h'\ii:. t;, o
LE-T) R
= W

EEO025

Fig EE-25 Tesling brush for
ground

Pinion case
bearing metal

inspect bearing metal for wear or
side play. If the clearance between
bearing metal and armature shaft is
more than 0.2 mm (0,0079 in), replace
metal. Press in a new bearing and
adjust the clearance 0.03 te 0.10 mm
(0.0012 to 0.0039 in). Bearing metal
should be so pressed in that the end of
the bearing metal would be equal to
gear case end plane.

Magnetic
switch assembly

Inspect magnetic switch contacts. If
a rough welding be found on the
contact, it should be repaired.

ASSEMBLY

Reassemble stariing motor in re-
verse sequence of disassembly.

When assembling, make sure to
apply grease to pear case and rear
cover bearing metal, and apply oil to
pinion slightly.

TEST

Performance test

Starter motar should be subjected
to a “noload” ilest whenever it has
been overhauled to ensure that its
performance will be satisfactory when
installed to engine. Starter motoer
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should also be subjected to the test
when the cause of abnormal operation
is to be determined. A brief outline of
the test is given below.

Switch

No-load test .

Connect starting motor in series
with specified (12 volts) battery and
an ammeter capable of indicating
1,000 amperes.

Specified current draw and revolu-
tion in these test are shown in
“specification.”

— }:.- Y %

e

Starter motor

Voltmeter

Ammeter

Diagnosis of test

1. Low speed with no-load and high
current draw may result from the
following causes,
(1) Tight, dirty or worn bearings.
(2} Bent armature shaft or loosened
field probe.
(3) Shorted armature;

Check armature further.
(4) A ground armature or field;
a. Remove input terminal.
b. Raise two negative side brushes
from commutator.
c. Using a circuit tester, place one
probe onto input terminal and the
other onto yoke.
d. If tester indicates conduction,
raise the other two brushes and check
field and armature separately to
determine whether field or armature is
grounded.
2. Failure to operate with high
current draw may result from the

EEQ26

Fig. EE-26 No-load testing

following items.
(1} A grounded or open field coil:
Inspect the connection and trace
circuit by a circuit tester,
{2) Armature coil does not operale:
Inspect commutator for excessive
burning, In this case, arc may occur on
defective commutator, when motor is
operated with no-load.
(3) Burned out commutator bat;
Weak brush spring tension, broken
brush spring, rubber bush, thrust out
of mica in commutator or a loose
contact between brush and com-
mutator would cause to burn com-
mutator bar.
3.  Low current draw and low
no-load speed would cause high
internal resistance due to loose con-
nections, defective leads, dirty com-
mutator and causes listed on item
2+(3).

EE-O

Magnetic switch
assembly test

lgnition switch

GIEE

| -

.

Battery Starter motor
EEDZ7
Fig. EE-27 Circuit of magnetic switch

assembly test

If the starting motor check is
“OK," check magnetic switch as-
sembly. Connect cables between
“negative” buttery terminal and start-
ing motor “M” terminal, **positive”
battery terminal and starting motor
“S” terminal connecting ignition
switch in series as shown in Figure
EE-27.

With ignition switch on, measure
the gap “£" between pinion front
edge and pinion stopper.

L3to .S mm
(0.0118 to 0.0591)

EE028
Fig. EE-28 Measuring gap “ 2"
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SERVICE DATA
& S114-103P >

Armature shaft dtameter (pinion side)
Armature shaft diameter (rear end)
Amendment limit of shaft diameter
Amendment limit of shaft bent
Clearance between shaft and bush
Amendment limit of dittoed clearance
Outer diameter of commutator

Weuar limit of commulaior diameter
Brush length

Wear limit of dittoed length
(remaining brush should be more than)

Brush spring tension

Front bracket metal inner diameter
Rear cover metal inner diameter

LR (1) NP 10.950 to 10.968 (0.4311 to 0.4318)
MM (iN) e e 11450 to 11.468 (0.4508 to 0.4515)
e (1¢) N 0.1 (0.0039)

FTITR (12) NRTTOOTON R 0.08 (0.0031)

Feert 1 (150 NIRRT 0.03 to 0.1 (0.0012 to 0.0039)

MM () e, 0.2 (0.0079)

107 £ 1) JROTT O 35.0 (1.3780)

I () e 2.0 (0.0787)

51151 51 OO 18.5 (0.7283)

P15 £ 1) TSRO 6.0 (0.2362)

mm (A0} e 12.5 {0.4921)

(1) J OO OOUR 0.8 (1.76)

1M (0) i, 11.000 to 11.018 (0.4331 to 0.4338)
mm (i) o 11.500 Lo 11.521 (0.4528 to 0.4536)

TROUBLE DIAGNOSES AND CORRECTIONS

Coendition

Starting motor will Discharged battery.

Probable cause

Correclive action

Charge or repluce battery.

not operate. Defective solencid switch.

Loosen connections of terminal.

Defective brushes,

Defective starting motor,

Noisy starting motor. Loose securing bolt.
Worn pinion gear.
Poor lubrication.
Worn commutator.

Warn brushes.

Starting molor Discharged battery.

cranks slowly.

Worn brushes,
Locked brushes.

Loose connection of terminal,

Repuir or replace solenoid switch,
Clean and tighten terminal.
Replace brushes.

Remove starting motor and make test.

Tighten bolt.
Replace pinion gear.
Fill in oil.
Disassemble motor,

Replace brushes,

Charge or replace battery.
Clean and tighten terminal.
Replace brushes.

Inspect brush spring tension or repair brush
holder.

EE-10
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Condition |

Starting motor
cranks slowly,

Defective solenoid switch.

Starting motor
operates but does
not crank engine.

Worn ring gear.

Starting motor will
not disengage even
ignilion switch is
turned off.

Probable cause

Dirty or wern commutator,

Armature rubs field coil.

Worn pinion.

Locked pinion guide.

Defective solenoid swilcl.

Defective gear teeth.

Corrective action

Clean and repair.
Repiace assembly,

Repuir or replace switch.

Replace pinion,

Repair pinion guide.

| Replace ring pear.

Repair or replace solenoid swilch,

Replace defective gear.

The charging circuit consists of the
battery, allerpator, regulator and
necessary wiring lo connect these
purts. The purpose of this system is to
convert mechanical energy from the
engine into electricul energy which is
used to operate all electrically operat-
ed units and to keep the battery fully
charged.

When the ignition switch is set to
“ON,” current flows [rom the battery
to ground through the ignition switch,
voltage regulator IG terminal, primary
side contact point “Pl,” movable
contact point “P2.)’ voltage regulator
“F” terminal, alternator “F” terminal,
ficld coil and alternaior “E” terminal,
as shown in Figure EE-29 by full line
arrow marks. Then the rotor in the
alternator is excited. On the other
hand, current flows from the battery
to ground through the ignition switch,
warning lamp, voltage regulator L™
terminal, lamp side contact point
“P4,” movable contact point “P3,”
and voltage regulator “E™ terminal, as
shown by dotted line arrow marks.

CHARGING CIRCUIT

Then, the warning lamp lights.

When the allernator begins Lo
operate, lhree-phase alternating cur-
rent is induced in the armature, This
alternating current is rectified by the
positive and negative silicon diodes,
The rectified direct current output
reaches the alternator “A'" und “E"
terminals,

On the oiher hand, the neutral
point voltage reaches “N and “E”
terminals (nearly a half of the oulpul
voltage), and current flows from
voltage regulator “N*' terminal to “E”
terminal or ground through the coil
“VC1™ as shown in Figure EE-30 by
the dotted line arrow marks, Then, the
coil “VCI” is excited, and the
movable contact point “P5” comes
into contact with voltage winding side
contact point “P6.” This action causes
to turn off the warning lamp and
complete the voltage winding cireuit,
as shown by the full line arrow marks.

When the alternator speed is in-
creased or the voltage sfarts to rise
excessively, the movable contact point

EE-11

“P27 iy separated from the primary
side contact “P1” by the magnetic
lorce of coil “VC2." Therelore,
registor R is applied into the field
circuit and outpul voltage is decreased,
As the output voltage is decreased, the
movable  contact point “P2” and
primary side contact “P1” comes into
contact once again, and the alternator
voltage increases. Thus, the rapid
vibration of the movable contact point
“P2,” maintains an alternator output
voltage constant,

When the alternator speed is further
increased or the vollage starts to rise
excessively, the movable contact point
“P2”  comes into contact with
secondary side contact point *“P3.
Then, the ficld current is shut off and
alternator oulput voltage is decreased
immediately, This action causes to
separatc movable contact “P2” from
secondary contact “P3.” Thus, Lhe
rapid vibration of the movable contact
point “P2” or breaking and complet-
ing the field circuit maintains an
alternator cutput voltage constant.
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Rotor inspection .................
Inspeclionof stator . ..............
Inspection of diode ... o oao L.

DESCRIPTION

ALTERNATOR

Alternator

LT135-13

Applied vehicle

510 all models

LT150-05

610 all models

In the aliernatlor, o magneltic field is
produced by the rotor which consists
of alternator shafll, ficld coil, pole
pieces, and slip rings. The slip rings
pressed in the shafl conduct only a
small field current. Output current is

generated in the armature coils located
in the slator. The siator has three
windings and gencrales three-phase
alternating current. Silicon diodes act
like a one-way valve lor electricily so
that charging current passes casily but
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reverse currenl is shut out, I[n this
alternator, six diodes (three negative
and three positive), are installed in
positive and negalive plates as an
assembly.

Pack-type silicone diodes are used
in this alternator, These diodes arc
direct-soldered at their lips, and
constructed with pusilive and negative
conjunction. They are mounicd on the
two plates  which combine  the
function ef heat-dissipaling plate and
positivefnegative terminals and are
light in weight and casy Lo service.

Pulley assembly

Front cover

TFront bearing

Rotor

Rear bearing

Stator

Rear cover

BBrush asscmbly

Dicde set plate assembly

EE-13

Diode cover
Through bolls

— D ND D0 ] O Ln L b o—

—_—

EEO031

Fig. EE-31 Exploded view of alternator
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REMOVAL

1. Disconnect negative battery ter-
minal.

2. Disconnect two lead wires and
connector from alternator,

3. Loosen adjusting bolt.

4, Remove alternator drive belt.

5. Remove parts associated with
alternator from engine,

6. Remove alternator from vehicle.

DISASSEMBLY

1. Remcve pulley nut, pulley rim,
fan and spacer.

EEQ33

Fig, EE-33 Removing pulley and fan

EED32

4 Pulley
5 T[ront cover
6 Encased diode

Fig. EE-32 Sectional view of alternator

2. Remove brush holder fixing
screws, and remove brush holder
cover. Remove brush holder forward,
and remove brushes together with
brush holder.

Note: Do not disconnect N terminal
from stator coil lead wire.

1] %’ﬁlh' &

E iy

1 Ey
#
et

Wi { B
| Sl

1173 Tl @

-

. T0g;
1 “N™ termina s

2 Brush holder
3 Brush holder cover EED34

Fig, EE-34 Removing brush

3. Loosen and remove through
bolts. Separate front cover with rotor
from rear cover with stator by lightly
lapping front bracket with 2 wooden
mallet.

EE-14

| | L a ]

= b:l fy [AEE L |
[ o |

EED35 e T

Fig. EE-35 Separating front cover
with roter from rear cover

4. Remove three sel screws from
bearing rctainer, and separate rotor
from front cover,

EEDN36
Fig. EE-38 Removing rotor

5. Pull out rear bearing from rotor
assembly with a press or bearing
pulter.

EEOD37

Fig. EE-37 Pulling out of rear
bearing {I)

| q-"?ﬂ —~
1 |---"'T-'E;:;""'-' I". hf"'r.f
e I-=|i—~___"__';. ;f"“
r, _'__,..-'-"._. :' _.-_:'_.-
] |

EEOQ38

Fig. EE-38 Pulling out of rear
bearing (I}
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6. Remove diode caver fixing screw,
and remove diode cover. Disconnect
three stator coil lead wires from diode
terminal with a soldering iron.

7. Remove A terminal nut and diode
installation nut, and remove diode
assembly.

i

| Dl geaaredily E

EEO39

Fig. EE—39 Removing diode assembiy

Note: Use care in handling diode
assembly to prevent an undue stress
on it.

INSPECTION AND
REPAIR

Remove alternator from vehicle and
apply lester between lend wire F
{white with black tracer) and lead wire
E (black color).

When the resistance is approxi-
mately 52, the condition of brush and
field coil is satisfactory. When no
conduction exists in brush or field
coil, or when resistance differs
remarkably between those parts, disas-
semble and inspect,

EEOQ4D

Fig. EE-40 Inspecting alternalor

Rotor inspection
1. Conduction test of rotor coil
Apply tester between slip rings of
rotor as shown in Figure EE-41, If
there is no conduction, discontinuity
of field coil may exisi. When resistance
is approximatcly 4.4£2 at normal
ambient temperature, condition is
satisfactory.

=

EE041

Fig. EE-41 Conduction test of
rotor coil

2. Ground test of rotor coil

Check conduction between slip ring
and rotor core. If conduction exists,
replace rotor assembly, because {icld
coil or slip ring may be grounded.

EEQ42

Fig. EE-42 Testing roior coil for
ground

Inspection of stator

1. Conduction test

Stator is normal when there is
conduction between individual stator
coll terminals. When ihere iz no
conduction belween individual ter-
minals, cable is broker.

Replace with stator assermnbly.

EE-15

AT “ .'-'-]|-:
¥ i b -
'f,-’_ ila. L:i- ¥ L8 1 |I {
W b Tl B
S’ AT )
- e— -
EEQ43

Fig 43 Testing stator for
conduction

2. Ground test

I cach lead wire of armature coil
(including neutral wire) is not con-
ductive with stator core, condition is
satisfactory. If there is conduction,
stator coil is grounded.

Stator cote EED42

Fig, EE-44 Tesling sialor for
ground

Inspection of diode

Perform a conduction test on
diodes in both directions, using an
ohmmeter. A total of six diodes are
used; three are mounted on the
positive (P plate, and other three are
on the negative & plate, The
conduction test should be performed
on each diode, between the lerminal
and plate.
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(L If current flows toward both
positive and negative directions, diode
R & & is short-circuited. If current flows m
Conductive direction 4 the same direction only, diode is im
good condition. These diodes are
% —— "Fl unserviceable. If there is a defectiwe
e diode, replace all diodes (six diodes) as

(_’__?“E-' an assembly. (See below table.)

/ L (+) plate

2 (—)plate
EED45 3 Diode

Fig. EETZS Conductive direction of diode

Diode installed on @ plate is a

positive diode which allows current Test probe of a circuit tester )
flowing from terminal to @ plate = | - Conduction
only. In other words, current does not e @
flow from late to terminal, {
Or terminal | @E plate X
@© plate terminal -
I §il s} =
V| =t i —— terminal & plate -
] .., J S plate terminal X
0y s L 1 o —
[ il '| )
i |__|__I . it Harid | @ plate (‘D piate X
::_IJ')  ———
@ plate & plate -
1 (+) plate L
2 Terminal EED

. . EE- ing diod
Fig. EE-46 Inspecting positive diode  Inspeetion of brush Fig EE-48 Inspecting diodes

Check movement of brush and if down to tess than the specified limit,

Dif)de ilnstalled L O plate is a movement is unsmooth, check brush replace brush assembly.
fcpaline diode which allows curcent holder and clean it. Check brush pig tail and, if found
flowing from © plate to terminal Check brush for wear. If it is worn defective, replace.

only. In other words, current does not
flow from terminal to & plate.

} "‘! _JI i ! _! ¥
e e N =
|y y J gy |
Ao) =
Koo ki,
llf_l" 1 j
1} +ag I B
T, l : g
P '
1 {-)plate . ,
2 Terminal EEQ47 EEpan
Fig EE-47 Inspecling negative diode Fig, EE-I7 Hizmh wesr i

EE-16
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Spring pressure test

With brush projected approximate-
ly 2 mm (0.0787 in) from brush
holder, measure brush spring pressure
by the use of a spring balance.
Normally, the rated pressure of a new
brush spring is 255 to 345 g (9.0
to 12.2 oz).

Moreover, when brush is worn,
pressure decreases approximately 20 g
(0.7 0z) per 1 mm (0.0394 in) wear.

s k-2 mm {0.0787 in)

| { .l'
':—‘--‘1 _ .
L

P

g

EE042
Fig. EE-50 Measuring spring pressure

REASSEMBLY

Reassemble alternator in the reverse
sequence of disassembly noting follow-
ing matters:

1. When soldering each stator coil
lead wirc to diode assembly terminal,
carry out the operation as fast as
possibie,

2. When installing diode A terminal,
install insulating bush and insulating
tube correctly.

Insutating bush
Rear cover

Diode assembly
Insulating tube

EEQSQ

A terminal boli
Diode cover

O L e ) b e

Fig EE-51 Sectional view of diode
and A terminal

1. Disconnect connectors at alternator,
2. Connect one test probe from voltmeter positive terminal to “N™ terminal or “BAT” terminal. Connect the other
test probe to ground. Make sure that voltmeter registers battery voltage.
3. Turn on headlights and switch to Main Beam.

4.  Start engine.

3. Tighten pulley nut with tighten-
ing torque of 350 to 400 kg-cm (301
to 344 in-b). When puiley is tighten-
ed, make sure that deflection of
V-groove is less than 0.3 mm (0.0118
in).

EEDE
Fig, EE-52 Tightening pulley nut

ALTERNATOR TEST

Belore conducting an  allernator
test, make sure that the battery is fully
charged.

To conduct a test, it is necessary to
use a 30-volt voltmeter and suitable
test probes,

Set up a test circuit as shown in
Figure EE-53 and test alternator in the
manner indicated in the flow chart
below:

5. Increase engine speed gradually until it is approx. 1,100 rpm., and take the voltmeter reading,

for condition.

Measured value: Below 12.5 volts
Alternator is in trouble. remove and check it

Measured value: Over 12.5 volis
Alternator is in good condition.

B |

EE-17
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- Notes:
A Ty}, Alrettinin a. Do not run engine at the speed of
_;_ more than 1,100 rpm while test is
ok being conducted on alternator.
o | | , b. Do not race engine.
£ 1a N
_..j . h / I.' :I I'
&) I i
F ({3
[HmLtery 1 I_. il | ‘ T —
' oot | — |
[ | "'. ! I I',. —.
|J| - T x\. | 1l /
Volimeter
EEOS2
S P E C I FI CATI ON S Fig. EE-53 Testing alternator
AND SERVICE DATA
Specifications
ey — Wil
T LT135-13 LT150-05
Item
Applicable to 510 all models 610 all models
Maker HITACHI —
Nominal rating 12V-35A 12V-30A
Ground pelarity Negative —
Revolution 1,000 to 13,500 rpm —
Minimum revolution under no lead Less than 1,000 rpm —
Qutput current 28A (14V, 2,500 rpm) 37.5A (14V. 2,500 rpm)
Pulley ratio 2.25 —
Service data
< LT135-13,LT150-05 >
Stator coil
Resistance per 4 phase L9 TSP STUSPRRIO: 0.17 [at 20°C (68°F)]
Rotor coil
Resistance £ et 4.4 [at 20°C (68°F)
Brush
Brush length 11100 (1)) PO 14.5 (0.571)
Wear limit 1191018 €1y U 7 (0.2756)
Spring pressure kg (b} o 0.25 t0 0.35 (0.55 t0 0.77)

EE-18
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Slip ring
Outer dia.
Reduction limit

Repair accuracy

DESCRIPTION ... ... ... . oviit.
MEASUREMENT OF REGULATOR
VOLTAGE
ADJUSTMENT
Voltage regulator

DESCRIPTION

The regulator consists basically of a
voltage regulator and a charge relay.
The voltage regulator has two sets of
contact points, a lower sel and upper
set, to control alternator voltage. An
armature plate placed between the two
sets of contacts, moves upward or
downward or vibrates. The lower
contacts, when closed, complete the

mm (in) e 31(1.220)
MM {IN) e 1(0.0394)
MM (N} e 0.05 (0.0197)

REGULATOR

CONTENTS

Charging relay
SPECIFICATIONS AND SERVICE
DATA
TROUBLE DIAGNQSES AND

field circuit direct to ground; and the
upper confacts, when closed, conmplete
the field circuil to ground through a |
resistance (field coil), and produces L
alternator output,

The charge relay is similar in
construction to the voltage rcgulator.

When the upper contacts are closed,
ignition warning lamp goes on,

CORRECTIONS (Including alternator)

EEQ63

.| Applied alternator

Regulator model Aprplied wililgk
TL1Z-57 | 510 all models
TL1Z-58 610 all models

| LTI353

Fig. EE-54 View of removing cover

As for the construction, the voltage
regulator is very similar to the charge
relay as shown in Figure EE-55.

I LT150-05

{a) Construction of voltege regulator

B
T ‘Lr"i

14
1 Point gap 10 Adjust spring | Point gap
2 Loawer contact 11 Coil 2 Charge relay contact
3 Armature 12 3 mm {0.1181 in) dia. 3 Connecting spring
4 Core gap sCrew 4  Armatore
5 Yoke gap 13 2 mm (0.1575 in) dia. 5 Core gap
6 Connecting spring SCIBW 6 Yoke gap
T Yoke 14 Contact set 7 Yoke
8 Adjusting screw 15 Upper contact 8 Adjusiing screw
9 Lock nut 9 Vaoltage regulator contact

EE-19

g ' S, ]

o =

EEOB4

1) Lock nut

11 Adjust spring

12 Cail

13 3mmn (1181 in) dia.
SCTEW

14 4 mm {0.1575 in) dia.
SCrew

15 Contact set

(b} Construction of charge relay

Fig. EE-55 Sitructural view
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MEASUREMENT
OF REGULATOR
VOLTAGE

Regulator voltage is measured with
regulator assembled with alternator.
When measuring voltage with regulator
mounted on vehicle, it is necessary to
rotate engine at high speed,

Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (0.25 ohms) with cables as
shown,

(1) Check to be sure that all
electrical loads such as lamps, air
conditioner, radio etc. are discon-
nected.

{2) Before starting engme be sure to
make short circuit with a cable
between fuse side terminal of resistor
(0.2582) and negative side terminal of
ammeter, Failure to follow this
caution causes needle of ammeter to
swing violently and reversely, resulting
in a damaged ammeter,

REGULATOR
o —
[= !:I-'.-f g% :-l
Nr RATOR : =
i
I_EIHI"JEI TOA
L |. - -ﬁ_
WlF{E HARNESS
Shart=sircle nava [ ahssssn I

fuse side terminal and {-}
terminal of ammater} before
startmg the operation,

LFSE Biks

'E{_‘LJ f r__h?...ﬁi [EL_i®

r—

|-ﬁ-_

RERSTOR FOR {HAT Tr_l1'r' W
AME AC RASIAENT AMMETER VOLTMETER
1108 {30AG

EED5E

Fig. EE-56 Measuring regulator voltage with regulator on vehicle

(3) Refer to the following chart to parts are in good condition:
determine if regulator and relative

EE-20
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1. Start engine.

2. Rotate engine at 2,500 rpm for several minutes. |

— —
After racing for several minutes, ammeter reading- i
below SA.

Fully charged battery avaiiable.
. Replace with fully charged battery.
2. Check to see if current falls below SA.

| Current falls below SA.

After racing for several minutes, ammeter
reading-over 5A.

Fully charged battery not available,
t. Connect a 0.25 ohm resistor in series.

Current does not fall below 5A.

Recharge batlery and see if current falls below
5A.

—

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voltmeter.

Needle of voltmeter held within limits shown in the below
table,
| Regulator functioning properly,

Regulator modet TL1Z-57 and TL1Z-58 (HITACHI)

Needle of voltmeter out of limits shown in
the following chart.

Regulator out of order. Have it repaired at
authorized shop.

speed.

c. Voltage may be approx. 03 V
higher than the rated for two to

three minutes after engine is
started, or more specifically, when
regulator  becomes  self-heated.
Measurements should then be made
within one minute after starting
engine, or when regulator is cold.

d. The regulator is of a temperature-
compensating type. Before measur-
ing voltage, be sure to measure

Temperature °C (°F) l Voltage V

-10(14) 14.75 to 15.25

0(32) 14.60 to 15.10

10 (50) 14.45 to 14.95

20 (68) 14,30 to 14.80

30 (86) 14.15 to 14.65

40 (104) 14.00 to 14.50

Notes: regulator is cold.

2. Do not measure voltage immediate-
ly after driving. Do this while

EE-21

surrounding temperature and cor-
rect measurements according to the

table in the left hand side.

b. To measure voltage, raise engine
speed gradually from idling to rated
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ADJUSTMENT
Voltage regulator

As the result of above measure-
ment, when regulating voltage s
deviated from rated wvalue, adjust
regulator in accerdance with the
following instructions.

1. Inspect contact surface, and if
rough, lightly polish surface with fine
emery paper (#500 or 600).

2, Measure each gap, and adjust if
necessary. Adjust core gap and point
gap in that order. Ne adjustment is
required for yoke gap.

3. Adjusting core gap

Loosen screw [4 mm (0.1575 in)
diameter] which is used to secure
contact set on yoke, and move contact
upward or downward properly. (See
Figure EE-57.)

o]

EED56
1 Contact set

2 Thickness gauge
3 4mm (01575 in) dia. scrow
4 Crosshead screwdriver
Fig. BEE-57 Adjusting core gap

4. Adjusting point gap
Loosen screw [3 mm (0.1181 in)

diameter] wused to secure upper Lo T
contact, and move upper contact T ‘J__,.'.q ;
upward or downward adequately. (See IR

Figure EE-58,) .
! mv ®

EEQEE
- 1; 1 Wrench
e E 2 Crosshead screwdriver
[ 3 Adjusiing screw
} 4 Lock nul

Fig. EE-59 Adjusting regulating voltege

1 Thickness gauge .

23 mm (01181 in} dis. Charging relay

screw

Crosshead screwdriver Normal relay operating voltage is 8

4 Upper contact to 10V as measured at alternator “A”
Fig. EE-58 Adjusting point gap terminal. Relay itself, however,
operates at4 to 5 V.
Use a DC voltmeter, and set up a
circuit as shown in Figure EE-60.

Lt

5. Adjusting voltage

Adjust  regulating  vollage as
follows:

Loosen lock nul securing adjusting
screw, Turn this screw clockwise to
increase, or counterclockwise to
decrease, regulating voltage. (See
Figure EE-59.)

1. Cenncet positive terminal of voltmeter to regulator lead connector “N” terminal with negative terminal

grounded.

2. Start engine and keep it idle,

3. Take voltmeter reading.

0 Volt

1. Check for continuity be-
tween N terminals of re-
gulator and alternator,

2. Alternator circuit defective
if continuity exists,

Over 5.2 Volt

Below 5.2 Volt

(Pilot Jump remains lit) (Pilot lamp remains lit)

1. Check fan belt tension. Pilot lamp relay coil or contact
2. If correct, remave regulator points out of order.

and adjust as necessary. Replace regulator.

Over 5.2 Volt

(Pilot lamp does not lit)

Pilot lamp relay assembly is in good condilion, I

EE-22
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LW G IG (W/B)
g
L F (W/B)
Regulator o I,..v
" RN L (B}
pe S
i 111 T —
L} [ AT
- | IIIJI i, "I-l.l_\'I_ Ii
e '\r\-%'
e
. o
T

[ | Voltmeter

EEQBY
Fig. EE-60 Testing charging relay

SPECIFICATIONS AND SERVICE DATA

Voltage regulator

MOdel oot ettt et st e et sene et seas TL12-57, TL1Z-58

Regulating voltage (with fully charged battery) WV rreerrerersnneses st ansnsnens *14.3 to 15,3 |at 20°C (68°F)]

Voltage coil resistance 2 10.5 [at 20°C (68°F)]

Rotor coil inserting resistance 8 e 10

Voltage coil series resistance £ 3]

Smoothing resistance e 40

Core gap (4110 I (31 0.6 to 1.0 (0.0236 (0 0.0394)

Point gap MM {0} e 0.3 to 0.4 (0.0118 to 0.0157)
Charge relay

Release voltage Vot ettt 4.2 to 5:2 at “N” terminal

Voltage coil resistance 9 O 37.8 [at 20°C (68°F)]

Core gap mm (in) oo S 0.8 to 1.0 (0.0315 to 0.0394)

Point gap 101l 1) T 0.4 t0 0.6 {0.0157 to 0.0236)

*Standard temperature gradient: —0.015V/°C

EE-23
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TROUBLE DIAGNOSES AND CORRECTIONS (Including alternator)

Condition i Probable cause . Corrective action
No cutput : Sticking brushes. Correct or replace brushes and brush springs.
Dirty brushes and slip rings. Clean.
Loose connections or broken leads. Retighten or solder conneclions.
Replace leads if necessary.
Open stator winding. Repair or replace stator.
Open rotor winding, Replace rotor.
Open diodes. Replace diodes.
Shorted rotor. Replace rotor,
Shorted stator, Repair or replace stator.
Grounded “BAT” terminal. Replace insulator.
Broken fan belt. Replace belt.
Excessive output Broken neutral wire (color of wire is white.) Replace wire.
Defective voltage regulator. Check regulator operation and repair or
replace as required.
Paor grounding of alternator and voltage Retighten terminal connection.
regulator “E” terminal.
Broken ground wire {color of wire is black.) | Replace wire,
Low output Loose or worn fan belt, | Retighten or replace belt.
Sticking brushes, Correct or replace brushes and springs if
necessary.
Low brush spring tension. Replace brush springs.
I Defective voltage regulalor. Check regulator operation and repair or
replace as required.
Dirty slip rings. Clean.
Partial short, ground, or open in stator | Replace stator,
winding,
Partially shorted or grounded rotor winding. Replace rotor.
Open or defective diode. | Replace diode.
Noisy alternator Loose mounting. . Retighten mounting bolts.
Loose drive pulley. Retighten pulley correctly.
Defective ball bearing, Replace bearing.
Improperly seated brushes, Seat brushes correctly.

EE-24
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The ignition circuit consists of the
ignition  switch, ceil, distributor,
wiring, spark plugs and battery,

The circuit is equipped with a
resistor. Puring cranking, electrical
current bypusses the resistor, thereby
connecting the ignition coil directly to
battery, This provides full battery
voltage available at coil and keeps
ignition voltage as high as possible,

The low voltage current is supplied
by the battery or alternator and flows
through the primary circuit. It consists
of the lgnition switch, resistor,
primary winding of the ignition ceil,
distributor contact points, condenser
and all connecting low tension wiring.

The high voltage current is pro-
duced by the ignition coil and flows
through the secondary circuit, result-
ing in high voltage spark between the
electrodes of the spark plugs in engine
cylinders. This circuit contains the

IGNITION CIRCUIT

secondary winding of the ignition coil,
coil to distributor high tension cables,
distributor rotor and cap.

When the ignition swilch is turned
on and the distributor contact points
are closed, the primary current flows
through the primary winding of the
coil and through the contact points to
ground. This flowing produces a
magnetic field around the coil winding
and then electrical energy in the coil,

When the contact points are opened
by the revolving distributor cam, the
magnetic field built up in the primary
winding of the ceil moves through the
secondary winding of the coil inducing
high voltage. The high vollage is
produced every time the contact
points open, The high voltage current
flows through the high tension cable
lo the distributor cap. Then the rotor
distributes the current to one of the
spark plug terminals in the distributor

cap.

Then the spark obtains while the
high veltage current jumps the gap
between the Insulated electrode and
the ground side electrode of the spark
plug. This process is repeated for each
power stroke of the engine.

The distributor contact points and
spark plugs require periodic service.
That is, the breaker points should be
inspected, cleaned and regapped at
lune up or repliced if necessary. In
addition, lubricate distributor shaft
and cam heel every 10,000 km (6,000
miles). Spark plugs should be removed,
inspected and maintained to obtain
good firing.

The remainder of the ignition
component parts should be inspected
for only their operation, tightness of
electrical terminals, and wiring coh-
dition,

The ignition circuit is shown below:

: | B

i~ - -

- BATTE H ,I aannl ._|I:'.- I _

PRIMARY COIL / RESIsTOR

. —I:ﬂm —7d + TO STARTER

AIn N -
— B Sn‘ '_."I:_h &
IGNITION = | SEcONDARY
COIL — ¢oIL CAP

[BREAKER POINT

i-_l_.“'_"'E T
. | i

=)

84

|CONDENSER

" DISTRIBUTOR |

EE-25

7 ROTOR HEAD

1 _SPARK PLUG

EED&Q

Fig, EE-61 Ignition system circuit diagram
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DISTRIBUTOR

CONTENTS
CONSTRUCTION . ... o EE-26 DISASSEMBLY AND ASSEMBLY ............ EE-29
CHECKING AND ADJUSTMENT .. ........... EE-27 Disassembly . ... e EE-29
Capandrotorhead ., ... ... .. ..., B EE-27 ASSEMIDIY © o e EE-30
Point .. e EE-27 SPECIFICATIONS AND SERVICE
CONGEMSET © ot i e EE-28 AT A e EE-31
Advance mechanical parts . ......... ... ... EE-28
CONSTRUCTION -

Distributor model Applied engine l— i | I II ¥ '{ T_
S ——— — — — | | P~
D411-58K L16 & L18 (with single carb.) lﬂ (N J e

— el .—. . —— _lrrﬂl r_-j—,,
116 & L18 (with twin carb.) ey
D409-54K Use a fuel of 95 octane e
numbet, "
o EE0S1
D411-63 L4
Fig. EE-62 External view of
disiributor

The distributor consists of breaker
plate with contact points, centrifugal
advance mechanism, vacuum unit,
drive shaft, and rotor. Figure EE-63
and 64 show an sectional view of the
unit.

Center carbon

Rator head

Breaker plate (Contact)
Condenser

Shaft

Housing

Governor woight

Cap

Side plug

O oE =] T L B Ll b

EEHT

Fig. EE-63 Construction
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CHECKING
AND ADJUSTMENT

Cap and rotor head

Cap and rotor head st he
inspected at regular intervals, Every
5,000 km (3,000 miles) of operation,
remove cap and clean all dust and
carbon deposits from cap and rotor. 1f
cap is cracked or is leaking, replace
with a new one.

i
L
— T La Bl b —

Shaft assembly
Collar set assembly
Cam assemnbly

Gowverinor spring

Breoker assambly

Point

Standard point gap is 0.45 to 0.55
mm (0.0177 to 0.0217 in). In case size
is off the standard, adjustment is made
by loosening point screws. Gap gauge
is required for adjustment.

Point gap must be checked cvery
5,000 km (3,000 miles) of operation.

When point surfuce is rough, take
off any irregularities with fine sand

EE-27

Covernor weight assembly

Rotor heud assembly
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8 Contact set
9 Terminal assembly
10 Vacuum control assembly
11 Condensor assembly
12 Distributor cap assembly
13 Carbonr point assembly

14 Fixing plate

Fig. EE-64 Components of distributor

paper of No. 500 or 600 or with ol
stone.

At this time, grease be
supplied to camshaflt head and cam

heel.

When wear on breaker points is
noticeable, repluce points together
with contact arm. To replace, proceed
as follows:

must
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Fig, EE-66 Measuring point gap

First turn out set screws | to 1.5
turns at contact arm and primary lead

Advance mechanisms

< Performances >

Py

| Screw
! Adjuster
I Primary lead terminal
L Larth lead wire
Set serew

Fig. EE-65 Breaker

wire connection just for cnough to
pull out primary lead terminal.

Referring to Figure EE-65, unscrew
two contact set fixing screws and
remove lead wire.

While holding contact arm by
fingers, pull out contact set toward
you by raising it slightly. Contact
point and arm can then be removed
together.

[nstall new contact point and arm
assembly in  reverse sequence of
removal. Coat cam heel and cam shafl
head with a light coating of grease.
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Fig. EE-67 Disassembling contact arm
and contact point

Condenser

Satisfactory performance of con-
denser depends on capacity and degree
of insulation, requiring attention to be
sure that terminals are clean and set
screws are tight.

Checking of condenser is made by a
capacity tester. This can also be made
by a circuitl tester with its range set to
high resistance reading. When needle
of tester swings violently and then
moves back to infinite gradually, it is
an indication that condenser is in good
condition.

[f needle shows any steady reading
or if it registers zero, the likelihood is
that transformer is out of order,
calling for replacement.

356 400 450 s00 550

Vacuum (-mmFlg)

ESiinT

Vacuum edvance

Fig. EE-68 Performance curve for L16 & L18 with single carb.
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Fig. EE-69 Performance curve for L16 & LI18 with twin carb.

100 150

Distributor rocation (r.p.m.)

Centrifugal advance

< Vacuum advance mechanism
mechanical parts >

If vacuum advance mechanism fails
to operate properly, check for the
following items and correct the
trouble as required.

1. Check vacuum inlet for signs of
leakage at its connection. If necessary,
retighten or replace with a new one.

2. Check vacuum diaphragm for air
leak.

If leak is found, replace diaphragm
with a new one.

3. Inspect breaker plate for smooth
moving,

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot. Apply grease to
steel balls or, if necessary, replace
breaker plate as an assembly.
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250 300 350 400 450 500
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Vacuum advance

Fig. EE-70 Performance curve for L14 engine

< Centrifugal advance

mechanical parts >

When cause of engine trouble is
traced to  centrifugal advance
mechanical part, use distributor tester
to check its characteristic.

When nothing is wrong with its
characteristic, conceivable causes are
defectiveness or abnormal wearing-out
of driving part or others,.

So do not disassemble it, In case of
improper characteristic, take off
switch on-off part and check clasely
cam assembly, governor weight, shaft
and governor spring, etc.

In case centrifugal advance
mechanical part is reassembled, be sure
to check advance characteristic by
distributor tester.

EE-29

DISASSEMBLY
AND ASSEMBLY

Disassembly

To disassemble, follow the below
procedure.
1. Take off cap and disconnect rotor
head.
2. Remove vacuum controller.

wiid

EEOQ70

Fig. EE-71 Disassembling vacuum
confrofler
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3. Remove contact breaker.
Refer to Page EE-29, when confact
set is removed.

EEQ71 k. |

Fig. EE-73 Removing contact breaker

4, When contact breaker is disas-
sembled, be careful not to lose steel
balls between breaker spring and
breaker plate.

5, Pull knock pin out and discon-
nect collar to remove the entire
rotating parts.

EEQ73

Fig. EE-74 Removing knock pin

Fig. EE-75 Removing rotation paris

6. When cam is to be removed, first
remove set screw since shaft head is
fastened by the screw to hold cam
down. Put match mark across cam and
shaft so that original combination can
be restored at assembly.
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Fig. EE-76 Removing cam

Assembly

Assembly can be made in reverse
sequence of disassembly. Refer to

i
%«?ﬁ'_
b —

EEQV?

EE-30

7. When governor weight and spring
are disconnected, be careful not to
stretch or deform governor spring.

After disassembling, apply grease to
governor weights.

ERO7E
Fig. EE-77 Exploded view

Figure EE-78 for replacement and
reassembly of governor spring and
cam.

Governor weight
Clearunce for start and

Rectangular hock
Governor spring (B)
Cam plate

Weight pin

Circular hook
Governor spring (A)
Rotor positioning tip

- : § end of advancing angle
.III -
B

3
4
5
& 6
-
8
9

Fig. EE-78 Setting governor spring and cam
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SPECIFICATIONS AND SERVICE DATA

Distributor type D411-58K D409-54K [ D411-63

Make HITACHI «— I «—

e LeL | pesnsom |y

Firing order 1-3-4-2 — «—

Rotating direction fl‘(’;:ﬂ:::se — —

Ignition timing (B.T.D.C.) 10°/600 14°/650 8°/600

Dwell angle {degree) 49° to 55° «— —

Condenser capacity ( 4 F) I 0.22t0 0.44 — —

< All distributors >
Point gap MM (N) ©oorrvveeconroreersorseesrionienoress 0.45 to 0.55 (0.0177 to 0.0217)
Point pressure KE(1B) e 0.50 to 0.65 (1.10 to 1.43)
Shaft diameter (lower part) MM (M) e 12.430 to 12.440 (0.4894 to 0.4898)
Housing inner diameter MM {IN) e 12.450 to 12.468 (0.4902 to 0.4909)
Clearance between shaft and housing mm (in} ... 0.010 to 0.038 (0.0004 to (L0015)
Repair limit of clearance MM (N) v, 0.08 (0.0031)
Shaft diameter (upper part) e o) TR g 200 (0.3150 ~0.0002,
-0.014 —0.0006

Cam inner diameter MM () e o 8.000 to 8.015 (0.3150 t0 0.3156)
Clearance between shaft and cam MM (1) e 0.005 to 0.029 (0.0002 to 0.0011)
Weight pivot diameter mm N} e 4972 0 4,990 (0.1959 to 0.1965)
Weight hole diameter 19710 1) IO P PR 5.000 10 5,018 (0,1969 to 0.1976)
Clearance between pivot and hole MM () et 0.01 to 0.046 (0.0004 to 0.0018)

EE-31
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The ignition coil s of an oil-filled
type. The ignition coil case is filled
with oil which has good insulating and
heat-radiating characteristics.

High sparking voltage is produced

EED78

SPECIFICATIONS

Make and type

Primary voltage

01

IGNITION COIL

from starting to engine high revolution
by the resistor which is used in the
ignition coil circuit. The internal
resistor limits to a maximum safe flow
of: the primary current through the

12

coil and distributor contact points.
Thus, it protects the contact points
during slow speed operation when
they are closed for long intervals.

Pritary terminal
Secondary terminal
Cap

Spring

Side core
Primary coil
Secondary coil
Insulator oil
Center core
Segment

Case

—_ D 3 - s e by —

——

Fig. EE-79 Construction

HITACHI (6R-200)

Spark gap
Primary resistance at 20° (68°F)
Secondary resistance at 20° (68°F)

Resistor

EE-32

More than 7 (0.2756)
1.5t0 1.7
95t 116

1
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DESCRIPTION

The spark plugs are ol Lhe resister
type, having 14 mm (0.551 in) threads
and .8 to 0.9 mtn {0.031 to ¢.035 in)
gap. The inspection and cleaning
should be made every 10,000 km
(6,000 miles), and replecement should
be carried out every 20,000 km
(12,000 miles).

Note: All spark plugs installed on an
engine, must be of the same brand
and number of heat range.

INSPECTION

[. Remove spwk plug wire by
pulling on boot, not un wire itself,

2. Remove spark plugs.

3. Check electrodes and inner and
ouler porcelains of plugs, noting the
type ol deposits and the degree of
electrode crosion. Refer to Figure
EL-80.

Normal: Brown to grayish-tan de-
posits and slight electrode wear
indicate correct spark plug heat
range.

Carben  fouled: Dry fluffy carbon
deposits on  the insulator und
clectrode were mostly caused by
slow speed driving in city, weak
ignition, too rich fuel mixture,
dirty air cleaner, etc.

It is advisable to replace with plugs
having hotter heat range.

0il fouled: Wet black deposits show
excessive oil entrance info com-
bustion chamber through worn
rings and pistons or excessive
clearance between valve guides and
stems, If the same condition
remains after rapair, use a hotter

plug.

SPARK PLUG

Overheating: White or light gray in-
sulator with black or gray brown
spots and bluish burnt clectrodes
indicate engine overheating. More-
over, the appearance resuits from
incorrect  ignition timing, loose

CONTENTS
........ EE-33 SPECIFICATIONS AND SERVICE DATA EE-34
........ EE-33 TROUBLE DIAGNOSES AND
........ EE-33 CORRECTIONS EE-34

spark plugs, low fuel pump pres-
sure, wrong selection of fuel, a
hotter plug, eic.

[t is advisable to replace with plugs
having colder heat range.

Overheating

4.  After cleaning, dress clectrodes
with a small fine file to flatten the
surfaces of both center and side
clectrodes in parallel. Set spark plug
gap to specification,

5. Install spark plugs and torque
each plug to 1.5to 2.0kgm (11 to 15
fi-lb).

6. Connect spark plug wires.

CLEANING
AND REGAP

Clean spark plugs in a sand blast

EE-33

Life

EEQ79
Fipg. EE-80 Spark plug

type cleaner. Avoid excessive blasting.
Clean and remove carbon or oxide
deposits, but do not wear away
porecelain. It depotsils are Loo stubborn,
discard plugs.

Aficr cleaning spark plugs, renew
liring surface ol clectrodes with [ile
mentioned above. Then gap spark
plugs to 0.8 to 0.9 mm (0.030 to
0.035 in) using a round wire feeler
gauge. All spark plugs new or used
should have the gap checked and reset
by bending ground electrode.
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EEQEQ

Fig. EE-81 Setting spark plug
gap

TROUBLE
DIAGNOSES AND
CORRECTIONS

[. When enginc docs not start

If there is no trouble in fuel system,
ignition systemn should be checked.
This can be eusily done by detaching a

SERVICE DATA AND SPECIFICATIONS

. Make
Tiem
Midel H-5ES
Lld4, Ll6and
Applied engine L L8 (with
single carb.)
Size (screw dia. x reach) 14x 19
mm (in) (0.55 x 0.73)
. 0.8t009
Pluggap  mm (in) (0.03! to 0.035)
Tightening torgue 1.5t02.5
kg-m (ft-lb) (11.01015.0)

NGK

BP-GES

L16 and L18 (with
lwin carb.)

high tension cable from spark plug,
starting engine and observing con-
dition of spark that occurs between

high tension cuble and spark plug
terminal, After checking this, repair as
necessary,

Spark length

No sparks at all | Distributor

Ignition ¢oil

High tension cable

Trouble location

1 to 2 mm (0.0394
Lo 0.0787 in) or
irregular,

Distributor

Causes

Befective insulation of condenser.

Breakage of lead-wire on low tension side.

Defective insulation of cap and rotor head.

Point does not open or close.

Wire breakage or short circuit of coil.

Wire coming off,

Defective insulation.

Point gap too wide.
Oil sticking on point,

Point burnt too much.

1ess than 6 mm
(0.2362 in)

Spark plugs

Electrode gap too wide.
Too much carbon.
Broken neck of insulator.

Expiry of plug life.

EE-34

Remedies

Replace.
Repair.
Replace.

Repair.
Replace with new one,

Repair.

Replace.

Correct.
Clean.

Repluce,

Correct or replace.
Clean or replace.
Replace.

Replace.
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resulting from the ignition system and
other engine conditions not related to
ignition. Therefore, first complete

2. When engine rotates but does not
run smoothty.
In this case, there are many causes

inspection of ignition system should
be carried out.

Troubles Trouble location Causes

Remedies

Engine misses Distributer Dirty point.
Improper point gap.

Leak of electricity of cap and rotor head.

Defective insulation of condenser.
Defective arm.

Defective spring of arm.

Breakage of lead wire.

Worn out or shaky breaker plate.
Worn out or shaky distributor shafi,

Ignition ¢oil Layer short circuit or use of inferior quality.
High tension code
electricity.

Spark plugs Dirty.

Leak of electricity at upper porcelain
insulater.

Engine causes Distributor
knocking very

often

Improper und advance timing.
Coming off or breakage of governor spring.

A pin or a hole of governor porlion worn
out.

Spark plugs Burnt too much.

Engine does not Distributor Improper and retarded timing.
give enough

power

Defective function of governor.

Dirty point.

Paint gap too narrow,

Spark plugs Dirty.

Deterioration of insulation and leak of

Clean.

Correct.

Repair or replace.
Replace.

Oil shaft.

Repiace assembly.
Replace,

Repiace assembly,
Replace assembly.

Replace with good one,

Replace.

Clean.

Repair or replace.

Correct the fitting.
Correct or replace,

Replace.

Replace.

Correct the fitting,
Replace assembly.
Clean.

Correct.

Clean,
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