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1 [ Terminal M

2 | Lead

3 | Screw

4 | Rear cover

5 | Brush holder assembly:

6 | Brush spring

7 | Brush

8 | /Commutator

9 |-Afmature assembly
10 | Terminal E
11 | Terminal S
12 | Fixed contfact (main)
13 | Moving contact {main)

14 | Magnetic switch coil
15 | Field coil assembly
16 | Yokeassembly

17 | Plunger

18 | Cap

19 | Shift lever

20 | Adjusting screw

21 | Gear case dssembly

22 | Shift lever pin set
23 | Clutch
24 | Pinion

25 | Pinion stopper set
26 | Center bearing assembly

Fig. EE-1 Structural view of starter motor (Hitachi)
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1 Magnetic switch
2 | Field coil 5 | Yoke assemibly 8 | Pinion & clutch assembly 11 | Spring set
3 Brush 6 Armature ‘assembly 9 Pinion stopper set 12 | Rear bracket
4 Brush spring 7 | Center bracket 10 | Shift lever 13 | Gear case
Fig. EE-2 Structural view of starter motor (Mitsubishi)
struction can be broken down into three parts, the motor
portion providing power, the pinion clutch portion which
transmits this power, and magnetic switch portion which
advances the pinion into mesh with the ring gear and
relays electrical power to the motor portion.
The pinion clutch starter motor is an overrunning type
having operation similar to a multiple disc configuration.
1 | Pinion sleeve 4 | Roller
2 | Pinion sleeve spring 5 /| Pinion
3 | Clutch outer

Fig. EE-3 ‘Pinion clutch

Th=starter motor drives the crankshaft by means of
“== ring gear of the engine flywheel, thereby developing
co—=ustion chamber/compression required for starting.
= == compression/ratio in diesel engines is much higher

the starter motor must

of gasoline engine,
%= z=z:=r output. The starter mostor is a d-c series

pron

= zooducing high starting torque. The con-
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Clutch outer
Roller
Spring
Pinion collar
Pinion

Fig. EE-4
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Since the clutch outer portion (containing rollers) is
tapered, the rollers provide locking while the starting
motor is delivering power to the engine. When the engine

CONNECTION

starts and its speed goes beyond that of the starter motor,
power is not transmitted in reverse to the starter motor,

Shunt coil
Series coil
Starting switch
Return spring
Shift lever
Pinion

Ring gear
Armature
Battery

Field coil
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Fig. EE-5\ Starter/motor connection

Connections are made in accordance with Figure EE-S.
Match terminal coding and tighten the terminals carefully
so that vibration does not result in-loosening. Applied
wiring should conform to the following table. Of course,
heavier wiring may be used.

Applied wiring [cross-sectional area

Connecting Section of cobper mm? (ha )]

Battery (+) terminal-
Magnetic switch
(B) terminal

30 (0.047) ormore. However, two
lengths to be used when run is more
than § m (17 ft)

Starting switch -
Magnetic switch

(C) terminal 5.5 (0.009) or more, However, two

lengths to be used when run is more
Starting switch - than 10 m (33 ft)
Main switch
terminal

EE-3

OPERATION AND FUNCTION
1. Close the starting switch,
2. Current flows in the sﬁunt coil (holding coil) and

series coil (pulldn coil) of the magnetic swiich
passing through the series coil (pull-in coil} flows throuzh

the starter motor itself.

3. The plunger of the magnetic switch &= ziirzcied, the

pinion is advanced by action of the shit l=ver. and the
armature begins to turn slowly.

4, The pinion begins to mesh with the fiywheel ring
gear,

5. When the pinion to ring gear complete, the
moving contact sirikes the fixed conmi=ci thereby forming
an electrical path between terminzis B and M.
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6. Primary current flows in the starter motor , pinion
mesh is completed, and the ring gear is driven.

7. The engine starts.

8.  When the starter switch is released, current ceases to
flow in the starter motor and the pinion is returned to its
original position by action of the return spring.

DISASSEMBLY

Diassembling Hitachi S12-19K starter
motor

1. Removing magnetic switch

(1) Remove nut (T) of terminal M and separate lead (2).

1 | (M) terminal nut 2 | Connector bar

Fig. EE-6 Removing the connector bar

(2) Remove cotter pin (1) holding the shift lever pin.
Extract shift lever pin (2) from gear case (3).

= =7 Removing the shift lever pin

EE-4

Remove the magnetic switch mounting bolts.

3)

1 | Magnetic switch

Fig. EE-8 Removing the magnetic switch holder

('4)\ Separate magnetic switch assembly (3) and the dust

seal (2).

1 | Gear case 3
2 | Dust seal

Magnetic switch assembly

Fig. EE-9 Removing magnetic switch assembly

2.  Removing rear cover

(1) Remove the two through bolts (1).
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Fig. EE-10 Removing the through bolts
from the rear cover

(2) Remove the two screws and separate rear cover (1).

3. Removing brush holder S~ e
(1) Remove the two field coil terminal"fs;reb«s‘@_ X of
T

Fig. EE-12 Removing the terminal screws

(2) Use a suitable tool to lift the brush and brush spring
as shown in the Figure EE-13. /.
fif= 2 N
P B
N \‘\\ N _./ :

Fig. EE-13 Raising brush

7
2 | Threst waxher

Brush holder

Fig. EE-14 Removing the brush holder
4,

Separate the voke and gear case.

EE-b
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1 | Yoke assembly 2 | Gear case

Fig. EE-15 Removing the yoke assembly

5. Tap gear case @ with a wooden mallet, separating
the gear case and armature (1)

1 | Armature 2 G'E:\a:c:'a,ge

e
Fig. EE-16 Removing the p_infoﬂ--éh\i\s assembly
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EE-17 Removing the armature shaft

6. Removing shift lever

(1) Remove the dust cover.

1 | Dust cover

Fig. EE-18 Removing the dust cover

\(2)" l___.-{iemove the shift lever.

2 ] oy

1 | Shift lever 2 | Gear case

Fig. EE-19 Removing the shift lever

7. Removing pinion

(1) Remove pinion stopper washer (3) attached to the
end of the armature and pinion stopper screw () by using
a screwdriver,






























































































































