12-1 STARTER

(1) Disassembly

Roughened commutator surface,
seizure, ndge wear,
wom damaged gear

13 Rotating 4
| condition
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= Wom and Mounted condition o Po- 9

wear, movement

a camaged gear O bl and fed Uy, 2% o
1 Magnet switch 10 Brush holder 18 Gear shaft
2 Cover set 11 Brush spring 19 Front bracket
3 Through bolt 12 Brush(-) 20 Lever
4 Armature 13 Center bracket 21 Ring
5 Bearing 14 Packing 22 Pinion stopper
6 Bearing 16 Holder 23 Qverrunning clutch
/ Yoke assembly 16 Spacer 24 Gear bracket
8 Brush(+) 17 Screw 25 Bearing

| 9 Rear bracket i

NOTE : 1. Do not remove the bearings located on each end of the armature unless detective.

2. To prevent misassembly, carefully confirm the assembly sequence and directions
beforehand.




(1) Hold a pipe-like tool on the pinion stop-
per and strike it with a hammer until the

pinion stopper is loosened from the ring.

NOTE : If the pinion stopper cannot be

removed, grind away the burr of

the ring groove In the gear shaft.

(2) If the bearing 25 of the gear shaft Is
defective, put a pin or bolt in each of
the four holes(6mm in diameter) in the
internal gear and press down the bearing

out of position with a press.
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(2) Inspection

:

' = # 4
| Coil open circuit test |

} Fused contacts
] Loose contact

-——'Ih!'"l'.‘4
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\ | Rotation test | |
x | f
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| Short circuit test
Coil earth test
Open circutt test

SL 0.1mm

S PR CSERS V —

Commutator outside Depth of groove between |
circumference runout segments

i NV 0O to 0.083mm NV 0.7 1o 0.9mm
| SL 0.3mm

Commutator outside
diameter |
NV 38.7mm |
SL 37.7mm |

-

; | Brush length |

e Z |

Coil earth test , ,

Open circuit test | | NV 17mm | i
R ~ . SL 11mm_ |

Inside diameter Outside diameter
BD 17mm BD 17mm
- NV 17 to 17.04mm NV 1693 to 16.95mm
. SL 17.1mm |{ SL 169mm

- Spring pressure |
NV 25 to 34N ;
8 (255 to 345 kgf) !
| SL 18N(1.8 kgf)

8D - Basic Diameter
NV - Nominal Value
SL. -+ Service Limit

R Iy, 1 A By [ 5 v Sl o R O I .- =5~




(a) Armature

1) Coil short circuit test

Place the armature on a growler

tester.

Hold a piece of iron in parallel
with the armature and slowly
turn the armature by hand.

If the iron piece is attracted or
vibrates, it means that there Is
a short circuit. Replace the arma-

ture.

2) Coll earth test

Check to ensure that there 1S no
continuity between the commu-

tator and core.

If there is a continuity, It means
that the coil is earthed. Replace
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the armature.
3) Inspection of commutator

a) Measure the runout of the
commutator with a dial

gauge.

¥ the runout is In excess of

the repair limit, correct, while
making sure that the service

limit of the outside diameter

IS not exceeded.

If the commutator surface Is
“rough or shows ridge wear,

correct with sandpaper
(No. 300 to 500).




b) Measure the outside diame-
ter of the commutator. {f the

outside diameter is less than

the service limit, replace the

armature.
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c) Measure the depth of groove
between segments. |f the de-
pth is less than the repair li-

mit, correct.

IS.com

() Field coil

aprud

1) Coil open circuit test
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Check to ensure that there Is co-
ntinuity between the terminal
lead and brush(+ ).

If there i1s no continuity, it means

that there 1s an open circuit. Re-
place the yoke assembly.

2) Coil earth test

Check to ensure that there 1S no

continuity between the yoke and
brush(+ ).

If there is a continuity, the coll

is earthed. Check for poor insu-

lation. If correction is impossible,

replace the yoke assembly.




(¢) Brush and brush holder
1) Wear of brush

Measure the length of brush. If
the length is less than the ser-
vice limit, replace the brush.

if the brush s unevenly worn

or has a rough contacting sur-

face, correct with sandpaper(No.
300 to 500).

2) Brush spring pressure

Measure the installed load of
brush spring. Using a new
brush; read the load at the mo-
ment the spring leaves the

brush.

If the spring pressure is less
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than the service limit, replace the

spring.

3) Brush holder insulation test

Check to ensure that there is no
continuity between the (+ ) side

brush holder and( — ) side holder
plate.

If there is a continuity, replace
the brush holder.




(d) Overrunning clutch T e

Check to ensure that the pinion rota- .. \
tes smoothly when turned in the | G \
' -

drive direction(clockwise) and locks ‘-ﬁ _
when turned in the opposite direc- | U 2 o =

tion(counterclockwise). =N =

_ | \
If the pinion does not rotate prope- |

- R S
rly, replace the overrunning clutch. AN

(e) Measure the outside diameter of [ S
gear shaft and the inside diameter ;
of sleeve bearing in the front brac-
Ket.

If the readings are the service imits,

L o o iy . P —

& replace.

O

O - |
o | Pinion stopper \ |
© % Sleeve bearing

C Riis et RIS OIS s SN Gl i i m— R ——

© _ . .

% Magnet switch [ _ _ ]
% - B terminal |
A Perform the following continuity te- |

sts. If defective, replace the magnet

switch. |

1) Coil open circuit test

Check to see that there is conti- |

S terminal

nuity between S and M terminals |

(resistance value 12 or less ) ¥ e
and between the S terminals and
earth(resistance value 20 or
less). '

2) Melted contact check

Check to see that there is no continuity between B and M terminals.

3) Loose contact check

Check to see that there is a little voltage drop across the contacts.

If there is a large voltage drop, the contacts are defective.



(3) Reassembly

Recommended grease |Graase
Recommended ail 1

DIAMOND L3893 f

\G rease to be ﬁ;hliad

. | EEELRE = - Pinion gap o
1138124 7 513181725\ 23 NV 0.1t 20mm
‘ FGreasetobeappiiedta Grease to be applied o
thrust washer contacting portions of
 Geor shaft thrus gap, |1 anc cueh .
NV 0.1 fo 0.5mm NV -+ Nominal Value

Assembly sequence

|

18 +26—+24-+23->22-21-20~19~+17~+ 16> 15—+ 14— 13
| 5—+6-—+4

; 12=+11>10+9=>3->2~1

NOTE : 1. When the lever is installed, pay attention to its installing direction.
2. The yoke assembly and center bracket have a positioning notch and projection.
3. The armature thrust gap 1s a no-adjustment type.

(a) Install the following parts on the gear shaft 18.

3 ) W . . : 1

25 Bearing

24 Gear bracket

23 QOverrunning clutch
22 Pinion stopper

21 Ring

For installation of the pinion stopper

and ring, install the pinion stopper,
secure the ring in the ring groove




of the gear shaft, and then secure
both by drawing the overrunning
clutch tightly against them.

(b) Choose adjusting washers to make
sure that the thrust gap of the gear
shaft falls within the nominal value,
and install the packing 14, bearings
5 and 6 put together as an assem-
bly, armature 4 and center bracket

13

To measure the thrust gap, tempo-
ranlly assemble the center bracket
and determine the gap on the basis

of a difference in the dimension A.
9 Thickness of adjusting washers

m

0.2mm and 1.0mm

NOTE : If the thrust gap I1s measu-
red with the packing instal-
led, an accurate reading ca-
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nnot be taken because of
the elasticity of the packing.

(¢c) Install the cover set 2 and magnet
switch 1.

Measure the pinion gap and add or
remove washers on the magnet swi-
tch assembly mounting sunjface SO
that the gap will conform to the no-

minal value.

To measure the pinion gap, make
connections as shown in tllustration
at right. ' '

Close the switches K; and K. If the

l !
| Center bracket

| Gear shaft
assembply

TR P
......

Thrust gap
adjusting washer

—




pinion comes out rotating, open the
switch Kz to stop rotation of the pi-

nion.

In this condition, lightly push the pi-
nion toward the armature, and the

amount the pinion i1s moved In the

axial direction is the pinion gap.

NOTE : 1. Do not close the switch
K, for more than 30 se-

conds. If the switch 1Is

closed for a longer pe-
riod, heat damage to the

coil and lead could result.

% 2. The pinion is pushed by a spring in the direction that it moves out. Even
c—‘g if it is pushed back by hand, the pinion will return when released.
-
§1) Test
@ﬁ-haﬂ Voltage 123V - B - ]
D%_haracter- Current . 110A or less
Istics  Rotating 3100rpm i
speed or more .
Bound | Voltage BV__ R
character- |Current | 1 4001& or less
Istics T‘}Erﬁue o 98N (10kgf) _
lor more

~ (-
: 16V or less

Magnet switch

operating voltage |




Large burrenf_-%iﬂws but E‘I )__Slee;e bearing and ball bearing short of oil or

rotating speed is low. contaminated
(No torque) | (2) Armature and yoke pole portion rubbing
'(3) Armature coil and yoke field coil earthed

(4) Armature _coil_short-circuited

(1) Magnei__éwifﬁh earthed

(2) Armature coil and yoke field coil earthed

(3) Sleeve bearing and ball bearing seized

(1) Open circuit in armature coil and yoke field coll

Large current flows but no

rotation occurs.

No current flows and no

rotation occurs. 1 (2) Open circuit in brush
(3) Commutator contaminated or in loose contact due

10 high mica, etc. o

- ——————— 1.

Small current flows and Contacting portions of yoke field coil in loose contact

rotating speed is low.

Large current flows and_ .f' Sl‘iﬁrt circuit in yoke field coil

grﬂtating speed is high.

NOTE : 1. Use as thick wires as possible for wiring and tighten all terminals firmly.

2. Since the starter has a built-in reduction gear, it produces high rotating sound
at no load.
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3. If the starter is operated for a long period, the battery will run down and the
rotating speed will fall. Operate the starter for 10 to 15 seconds and stop it
for 10 to 15 seconds, and thereafter repeat this sequence.



12-2 STARTER RELAY

(1) Check for continuity between the “SW"
and “L” terminals and check to ensure
that the coil resistance I1s up to specifica-

tion.

(2) Check to ensure that when the battery
voltage(24V) is applied across the
“SW" and “L” terminals, there is conti-

nuity between the “B” and “S" terminals.
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Coil resistance
l NV 1040 (24V, 20C)

- - — -




12-3 ALTERNATOR

12-3-1 Alternator Handling Precautions

When servicing the alternator, pay atten- r e

tion to the following. . Gt l

(1) If the polarity of the battery is reversed
when connections are made, large cur-
rent will flow from the battery to the alte-
rnator, causing damage to the diode and
the IC regulator.

%2) Do not disconnect the battery terminal
O . , L .

»»  connections while the engine 1s running.
T Otherwise, a sure voitage will be genera-
— : . : .

CEU ted, causing deterioration of the diode
= and the regulator.

O

=

al

(3) Do not use a high voltage tester such
as megger to test the alternator as it

could cause damage to the diode and
the regulator.,




(4) When a steam cleaner 1s used, take care
to prevent direct exposure of the alterna-

tor to the steam.

(5) Operation of the alternator with the tex
minals shorted will result in damage to
the diodes.
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) When the battery is to be quick-charged

with a quick charger, be sure to discon-

nect the battery terminal connections be-
forehand. Otherwise, the diode and the

regulator would be damaged.




12-3-2 40A Alternator

(1) Disassembly

1 Y |

| - 1
Brush sliding 5 9 |

| condition \ﬁ%aj |
' gy a

Bearing rotating
condition

-E Slip ring contamination, |
| = damage, seizure, shaft
{ 8 oil seal contact surface wear
o
- (@
-
N
. (O |
gcz% 1 Cover 5 Pulley 9 Rear bracket
% 2 Regulator assembly 6 Fan 10 Stator
Nl o I
ol 3 Through bolt / Spacer -~ 11 Rectifier |
4 Front bracket 8 Rotor |

. - -

NOTE : 1. If disassembly is continued without removing the regulator assembly, the brush

will be damaged when removing the rotor.

2. Do not remove the oil seal unless it is detective.

(a) Remove the through boit 3 and se- [
parate the assembly into the front i

bracket and the rear bracket as illus-
trated.




——

|
|
|
|
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(b) Unsolder the stator coil leads and

remove the stator 10 from the rear
bracket 9.

NOTE : When unsoldering, operate
the soldering iron quickly
(within 5 seconds or so).

(2) Inspection

NV --- Nominal Value
SL -+ Service Limit

Earth test |

- e

Slip ring O.D. | Field coil resistance
. NV 41mm NV 1002

Brush length
NV 23mm
I_L Brush spﬁn(g pressgrei ?
' NV 37N(380 gf) |
| SL 2N(200 gf) | %

L

Open circuit test

Earth test |

(a) Stator

1) Check that there is continuity
between stator leads.

I not, replace the stator as leads
are broken.

2) Check that there is no continuity
pDetween the stator leads and

COore.

If there is continuity, replace the
stator as it I1s earthed.




(b) Rotor

1) Check that there is no continuity

between the slip nng and the

core. If there is continuity, rep-
lace the rotor.

2) Measure the resistance between “ e e e e e e e e e
the slip rings. Replace the rotor \ . -
if the resistance is not as speci- | .
fied. . .
|

=

.

O

D

©

-

C

©

c% 3) If the slip ring has rough surtace

S or unevenly worn surface, cor-

L rect with sandpaper or lathe.
Do not correct beyond the ser-
vice limit of the slip ring O.D.

(c) Brush i A ST ey T

1) Replace the brush if it is worn
beyond the wear Iimit.

Wear limit line

s T o — . T e S i — R il ol B ey e



2) When a brush has been repla-

ced, push in the new brush and

measure the brush spiing pres- Brush spfing \

\

Sure.

If the spring pressure i1s lower

than the service limit, replace the

T T S LA B SR T T T - e e S e S gl e e Sl T ki -—-r“_.uul-‘}
¥

brush spring.

3) Replacement of brush and brush o e
spring.

The brush and brush spring can
be removed by unsoldering the

pigtail.

-

O

@
(d?) Diode

©

D)

% For each diode, check the resistance
% between the diode leads and the
(é heat sink.

al

Check the resistance In two man-
ners, namely connecting the positive
(+) tester lead to the diode or con-

necting the negative(—) lead to the
diode.

The diode is open if the resistance
is Infinite In both cases.

The diode is shorted if the resistance
1Is nearly O in both cases.

Replace the rectifier if the diode i1s open or shorted.

As for the diode trio, check resistance between diode trio leads.



(3) Reassembly

rw_em_m_&_u...mm___._ 9 i e

NOTE : 1. When inserting the shaft through the oil seal, apply vinyl tape around the spiined

section of the shaft to prevent the oii sea!l lip from being damaged by the splined
section.
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2. When inserting the oil seal into the rear bracket, work uniformly on the outer
circumference of the oil seal to prevent local shock or heavy shock.



(4) Test
(a) Performance test(on test bench)

Characteristics under load

T Mode  |a0A

Terminal 27V
voltage L
When | 26A
Cur- hr:nlcl o 2

lrent | When

lhm

Character- | Rotating

or maore

11 500rpm

O Load resistance
“loaded Uﬂltage_ - 1_ (variable resistance)
' 'When 37A R e —

Istics speed i
“when Terminal 27V
v
(©
3 i
% Cur- _Ei:}id or more
CELE rent | When '[: 33A
Q | fhot  Jormere
0 Rotating 2500rpm

speed

With the load resistance set at maximum(almost no load current flowing), close switches

K; and K2. While increasing the alternator speed gradually, decrease the load resistance

and measure the specified terminal voltage and the current value at specified speed.

If the measurement reading is less than the specified level, check each section of the

alternator.



(b) Performance test(as mounted to
engine)

1) Provide a switch between the
battery and the alternator "B" te-
rminal. With the switch turned
off, connect an ammeter( 60A
class) and a voltmeter.

2) Turn on the switch to check that
the voltmeter indicates the bat-
tery voltage.

3) Start up the engine and imme-
diately turn on all Iamp switches.
Then, increase the engine speed
and read the maximum current
value as soon as the aiternator
speed reaches 5000rpm.

be safely regarded as good.
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Y T o—-Ammeter“ -—i

@ !
| " l
Alternator o Voltmeter | i

e Battery

Switch

i - 4—a_e

4) If the current reading is 70% or more of the nominal output, the alternator may

NOTE : The on-vehicle inspection i1s a simple way of inspection and the test bench

inspection 1s necessary for more accurate results.

(c) IC regulator regulated voltage inspection(on test bench)

IC regulator regulated voltage

——rrE el e -

terminals L and E
at 5000rpm, load
5A or_les_s_ |

28 to 29V

e, e e e e Y = - ]

Use a fully charged battery. Close
the switch and gradually increase
the alternator speed to 5000rpm.
Check that the current vaiue at this
speed I1s DA or less. The regulator
Is good If the regulated voltage un-

;' + o —  Ammeter

@ | @
o + Switch
I Altemator o Voitmeter
| ' B T
E)

Battery ¢ |

T T - T —— L b . L AL T Sy T

4]




der this condition 1s as specified.

If not, replace the regulator assembly
as the regulated voltage is not read-
justable.

(d) IC regulator regulated voltage inspection(as mounted to engine)

1) Connect a voltmeter and an am-
meter and provide a switch.

2) The regulator is normal if the vo-
Itmeter reads O when the switch

s closed. If the voltmeter pointer
deflects, the alternator or wiring

IS defective.

3) With the ammeter terminal sho-

rted to prevent flow of the starter

current through it, start up the

engine.
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4) Increase the engine speed to approximately 2000rpm and read the regulator voltage
value If the charge current is 5A or less.

If the charge current is BA or more, continue charging for some time or replace
with a fully charged battery. It is also acceptable to connect a 1/4 resistor(25W)
iIn series to the battery to limit the charge current.

5) It is good if the regulator voltage is as specified.

If not, replace the regulator assembly as the regulator voltage is not readjustable.



12-4 AIR HEATER

Standard Limits

Indicator
‘ 12.20)
resistance

Heater relay

resistance

Alr heater

| 0.23 to 0.27Q
resistance |

Time required

for indicator 40 to 60 sec.

to be red hot |
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cause of the burn-out.

For replacement, be sure to use a fuse
of the amperage(91A) marked on the burned

out fuse.

The heater relay is provided with a fuse
%}f the air heater circuit. Check the fuse and
D:epiar;e if burned out, after determining the

Starter switch

: Starter ; Heater — =
: indicator

— T




