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INTRODUCTION

This Manual has been compiled to assist Isuzu Distributors and Dealers
in the efficient repair and maintenance of the chassis and body of the

Isuzu Bellett and Wasp.

The Isuzu Bellett is a sport type sedan of high performance made ex-
clusively available by the excellent engineering staff of this company with
years of experience in the production of a wide variety of automobiles
with the latest equipment and facilities, while the Wasp finds extensive

applications in all fields of transportation.

Proper care, maintenance and servicing are the most important key to
maintain the automobile in optimum operating condition and to minimize

the maintenance cost.

This manual includes as many photographs and illustrations as possible
and so arranged as to furnish the Isuzu Motor Servicemen with ‘the

point-by-point, easy-to-understand maintenance procedures.

The reference values given herein are subject to change when amendments
dealing with design modifications are made so that revised service stand-

ards which may be issued from time to time should be used to obtain most

up-to-date information.
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SPECIFICATIONS

Bellett 1500 4-door deluxe

| Bellett 1600 GT




SPECIFICATIONS

Bellett 1800 Diesel
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SPECIFICATIONS

Vehicle dimensions PR series

Bellett 1500 4-door deluxe

Note: The figures represented by dotted lines and those in

parenthesisses are for model with front bucket seats.

Bellett 1600 GT
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SPECIFICATIONS

Bellett 1800 Diesel
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SPECIFICATIONS

Bellett Express

Wasp
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SPECIFICATIONS

General spesification PR, KR series

Bellett Bellett
PR20D PR20 PRD10D | PRD10O
E Dimensions
Overall length 4010 3975 4010 3975
width 1495 Same as left
height 1390 Same as left
. Wheelbase 2350 Same as left
I Tread (track) front 1220 Same as left
l: rear 1195 Same as left
. Min. ground clearance 205 Same as left
' Weights (kg)
Vehicle weight front 515 505 580 510
| rear 415 410 425 420
' total 930 915 1005 990
Gross vehicle weight *1205 *1190 *1280 *1265

¥ Including weight of 5 occupants each weighing 55 kg.

Performance

Max. speed (km/h) 145 100

[ Climbing ability (sin ©) 0.401 0.406
with G.V.W,
Min. turning radius (mm) 5000 5000
. Engine

Model G150C C180
Clutch
Type Dry single plate Same as left
| Size, outside diameter mm 203 Same as left

Total frictional area cm? 312 Same as left
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SPECIFICATIONS

Bellett Bellet Wasp Wasp Wasp
1600GT Express
PRY90O KR10V KR10 KR20 KRD10
4005 4260 4205 Same as left Same as left
1495 1510 1525 Same as left Same as left
1340 1505 1615 Same as left Same as left
2350 2500 2500 Same as left Same as left
1245 1220 1220 Same as left Same as left
1195 1200 1200 Same as left Same as left
205 185 205 Same as left Same as left
515 585 585 Same as left 645
420 555 455 Same as left 455
935 1140 1040 Same as left 1100
*1155 1800 2400 Same as left 2400
155 115 116 131 100
0.427 0.346 0.242 0.246 0.246
5000 5200 5200 5200 5200
G160 G130 G130 G150 C180

Same as left
Same as left

Same as left

Same as left
Same as left

Same as left

Same as left
Same as left

Same as left

Same as left
Same as left

Same as left

Same as left
Same as left

Same as left
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SPECIFICATIONS

Bellett Bellett
PRD20D PR20 PRD10D PRD10O
| |
Clutch spring
Number of spring 9 Same as left
Spring constant (kg/mm) 2:12 Same as left
Fitting load (kg) 3T Same as left
Free length (mm) 57 Same as left
Fitting length (mm) 0.2 Same as left
Transmission 4 speed; synchromesh on 2nd, 3rd and 4th
Type 3 speed; synchromesh on all forward gears
(option)
Standard optional Standard optional
Gear ratio 1st ¥ T46 3,263 2746 3,263
2nd 2,320 1,631 2,320 1,631
3rd 1,508 1,000 1,508 1,000
4th 1,000 — 1,000 Som
Reverse 4,994 4,395 4,994 4,395
0il capacity ( ) 1.9 1.9

Propeller shaft

Structure

length x outside dia. x

inside dia.

Front suspension
Type
Toe-in (mm)

Camber

Caster

King pin angle

(mm)

Hollow steel pipe

1177x63.5%x60.2

Independent
3
1230
30!
P30

Same as left

Same as left

Same as left
Same as left
Same as left
Same as left

Same as left

1 - 10
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SPECIFICATIONS

| ;
! 1 28:)15 tlt E}:f(;lrl E, ;ts Wasp Wasp Wasp
i PRYO KR10V KR10 KR20 KRD10
.L—'_
i
i Same as left | Same as left |Same as left Same as left Same as left
i 3.52 1.93 Same as left |Same as left 2.38
52 34 Same as left |Same as left 41.5
! 53.5 56.8 Same as left 56.7 Same as left
I Same as left | Same as left |Same as left |Same as left Same as left
3.444 4.449 Same as left |Same as left Same as left
2133 2.991 Same as left | Same as left Same as left
1.387 1.656 .| Same as left |Same as left Same as left
1.000 1.000 Same as left |Same as left Same as left
4.593 5.132 Same as left |Same as left Same as left
Same as left | Same as left |Same as left |Same as left Same as left
| Same as left | Same as left |Same as left | Same as left Same as left
1087x63.5x60.2 Same as left 11249x63.5x60.28ame as left Same as left
Same as left | Same as left |Same as left | Same as left Same as left
Same as left 2~4 Same as left | Same as left Same as left
Same as left 10 Same as left | Same as left Same as left
Same as left 1230 Same as left | Same as left Same as left
Same as left 7° Same as left | Same as left Same as left




SPECIFICATIONS

Bellett Bellett
PRD20D ’ PR20 PRD10D | PRD10
; |
Spring (coil)
free length x wire dia. 367 x 14 Same as left
(mm)
Spring (torsion bar)
length x dia. (mm) — —
Shock absorber Hydraulic Same as left
telescopic
double-acting
Rear suspension
Type Independent Same as left
Spring (leaf)
L xWx T Transverse Same as left
(mm) - Nos 969 x50 x 6 - 1
Spring (coil)
free length x wire 285 x 14 Same as left
dia. (mm)
Shock absorber Hydraulic Same as left
telescopic
double-acting
Differential
Type Single reduction, Same as left
hypoid
Reduction ratio (to 1) Model '65 3,778 Same as left
Model '66 3,727 Same as left
Tire and wheel
Wheel and rim 4-1/2-J x 13 Same as left
Tire front 5.60-13.4 P.R. Same as left
rear 5.60-13.4 P.R. Same as left

1 - 12




SPECIFICATIONS

Bellett Bellett e . o
1600GT Express R S RER
PRS0 KR10OV KIR10 KR20 KRD10O
Same as left = i = e
i T796x20.5 Same as left | Same as left 796x21.1
Same as left | Same as left Same as left |Same as left Same as left
Same as left Conventionall Same as left | Same as left Same as left
Ol s
Same as left ‘I2OOac6'X6 % I2()()x60x6 4 Same as left Same as left
50x11-1 12-1
Same as left — - - —
Same as left | Same as left | Hydraulic Same as left Same as left
telescopic
double-acting
Same as left | Same as left | Same as left | Same as left Same as left
Same as left 5. 125 Same as left 4.556 4,100
Same as left! 4-Jx14 4-1/2-Jx14 | Same as left Same as leflt
Same as left [5.50-14,6P.R.|6.00-14,6P.R.| Same as left Same as left
Same as left |5.50-14,6P.R. |6.00-14,8P.R.| Same as left Same as left
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SPECIFICATIONS

Bellett Bellett
PRD20D PR20 PRD10D | PRDI10
i I
Air pressure
front (kg/cm2} 1.4 Same as left
rear (lcg/cmz) 1.4 Same as left
Brake; service
Type, front Drum Uni-Servo Same as left
rear Drum Leading/ Same as left
5 trailing
Lining size (WxTxL - mm)
front 3.71 x4.8x158 N Same as left
204 S
rear 3.71 x 4.8 x 195 Same as left
Master cylinder
inside dia. (mm) 19.05 Same as left
Wheel cylinder
inside dia. (mm) E; ?éég Same as left
Brake; hand
Type Internal expanding Same as left
on rear wheels
Steering
Type Rack & Pinion Same as left
Wheel diameter 400 Same as left
Wheel revolving turns 3 Same as left
(from lock to lock)
Steering angle inninner 36 Same as left
outer 33 Same as left

1 - 14
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SPECIFICATIONS

Bellett Bellett )
1600GT Express Wasp Wasp Wasp
PRYO KR10V KR10 KR20 KRD10
Same as left T 1.7 Same as left Same as left
Same as left 53,2 4.3 Same as left Same as left
Disc Drum Duo-Servo Same as left | Same as left Same as left
Same as left Same as left | Same as left | Same as left Same as left
Hillgd P
Z‘;;??j};}cggd 50){5}{3?;5 Same as left | Same as left Same as left
Same as left | 50x5x279 Same as left | Same as left Same as left
Same as left 19.0 Same as left | Same as left Same as left
Cariper cyl. 22.22 5 : . ] -
57.15 19.05 Same as left | Same as left Same as left
Same as left | Same as left | Same as left | Same as left Same as left
= Recirculating | . .
Same as left ball Same as left | Same as left Same as left
390 410 Same as left | Same as left Same as left
Same as left | Same as left | Same as left | Same as left Same as left
Same as left 29°05"! Same as left | Same as left Same as left
Same as left 25 950, Same as left | Same as left Same as left

1 - 15
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CLUTCH
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PART 2 CLUTCH

Clutch data
CLUTCH DATA
Model | ppoo, PRDIG KR10 KRD10
Item '
Type Single dry plate " i
Facings
Outside diameter x
inside diameter (mm) 203 x 146 H "
Width x thickness (mm) 28.5 x 3.5 28.5 x 4 L
Driven plate thickness (when released)
(mm) 8.5 + 0,2 it M
(when pressure
applied)
8'0 + 0'2 " n
Number of damper spring 6 o "
Operation Mechanical Hydraulic "
Release lever setting (From the cover " "
height (mm) mounting face
of flywheel)
27 & 1
Cluteh spring
Numbpr of springs antd 9 x 2.38 9 x 1.93 9 x 2.38
spring constant (kg/mm)
Fitting load (kg) 41.5 34.0 41.4
Free height (mm) 56, T 56.8 56.7
Length as fitted (mm) 39.2 " "
Color marking Pale blue Yellow Pale blue
2 -1




CLUTCH

. Fig. 1

Clutch assembly in exploded view

gasoline 1
engine

i
1 /7 . 7
| Vool
i 26 27 28 25
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Component parts of the clutch

Fig. 2
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CLUTCH

Pressure plate assembly
Pressure plate

Pressure plate stud
Lock washer

Clutch spring

Clutch spring case

7. Clutch cover

8. Release lever support
9. Release lever

10. Release lever nut

11. Lock nut

12. Release lever spring
13. Driven plate assembly
14. Shift block assembly

155
16,
17.
18.
19.
20.
214
223
23.
24,
25.
26.
27.
28.

Disassembly, reassembly and inspection

DISASSEMBLY OF THE CLUTCH
PRESSURE PLATE ASSEMBLY

Essential tools should be used

for the disassembly and reassembly

of

the pressure plate assembly.

Remove the transmission from
the clutch assembly.

Detach the pressure plate as-

sembly from the flywheel. The
pressure plate assembly is dy-

namically balanced integrally
with the crankshaft and flywheel
and therefore, it is advisable
to mark the flywheel and clutch
cover to facilitate re-assembling
them to their original positions.
The use of the essential tool;
aligner (8524-1407) facilitates
the disassembly work.

Clutch shift block
Clutch release bearing
Shift fork spring
Withdraw lever
Straight-pin

Bolt

Spring washer

Withdraw lever support
Spring washer

Cover (for gasoline engine)
Cover (for diesel engine)
Bolt

Spring washer
Spring eye

Detaching the clutch assembly

Fig. 3




CLUTCH

3. Independent of flywheel and
other associated parts, the
pressure plate assembly is also
dynamically balanced and repo-
sition of the component parts
causes the balance to be lost.
To avoid this, it is advisable
to mark the relative position of
the release lever and pressure
plate stud, clutch cover and
pressure plate to facilitate re-
assembling them to their origi-
nal position.

4, Use the essential tool; clutch
jig (8522-0023) for the disas-
sembly of the clutch. Mount the
spacer on the base plate. (See
Fig. 4)

_ Gage finger
‘ Pillar

—— Actuator

/ Spacer
rd Base plate

Clutch jig assembly
(8522-0023)

Fig. 4

T

Place the clutch assembly
over the spacer and align the
mounting holes in the clutch
cover with the threaded holes
in the base plate. Then, tigh-
ten the clamp bolts evenly.

With use of the wrenches
(8511-1109) and (8511-1110),
turn loose the locknuts and ad-
justing nuts. Then, detach
the release lever springs and
remove the release levers.

(Fig. 5)

Wrench
(8511-1110)

Detaching the clutch cover

Fig. 5

Turn loose the clutch cover
clamping bolts gradually, a
little at a time, in the sequence
alternate with the bolts diago-
nally positioned.
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CLUTCH

REASSEMBLY AND ADJUSTMENT
OF THE PRESSURE PLATE
ASSEMBLY

Reverse the disassembling pro-
cedures for reassembling. Note
that the marks on the parts are
properly aligned and the component
parts are refitted to their original
positions.

Clutch assembly

Fig. 6

1. Mount the spacer on the base
plate and place the pressure
plate over the spacer. Then,
fit the clutch springs to their
respective positions.

Put the cases over the clutch
springs and align the clutch co-
ver with the pressure plate
noting the setting marks pre-
viously applied. Check to make
sure that the clutch springs are
In up-right position.

3.

Mount the release levers to
the pressure plate studs and fit
the adjusting nuts, lock nuts
and release lever springs into
their respective positions.

With the clamping bolts, fasten
the clutch cover with the base
plate by tightening each bolt a
few turns in progression in dia-
gonal sequence until they are
all tight.

Properly align the height of
the release levers and clamp the
stud nuts semi-tight.

Fit the actuator; clutch jig
(8522-0023), into position and
move the lever about ten times
in vertical direction to facili-
tate the parts to fit snugly into
their respective positions.

(See Fig. 7)

Actuator




CLUTCH

Ts

Remove the actuator and fit
the pillar and gage finger in
place. Then, adjust the height
of the release levers with the
use of wrenches (8511-1109)
and (8511-1110). (See Figs.

8 and 9)

age finger

Measuring the height

of release levers

Wrench
(8511-1110),

- Wrench
,/(85]l~1109)

Pillar
Gage finger

Adjusting the height
of release levers

Fig. 9

8. The use of 8mm-spacer ad-
justs the height of the release
levers to 57mm. With the re-
lease lever adjusting nuts, ad-
just the height of the release
levers until the lower face of
the gage finger comes in light
contact with the upper face of
the release levers.

Reference value

Reference
above 8

fﬁ%ﬁe%;;:

T

1
L“_Kgout 65

" Base plate LSpacer

Reference values for clutch
adjustment

Fig. 10

9. Upon completion of adjustment,
refit the actuator into place and
move the lever several times in
vertical direction. Then, re-
check the height of the release
levers.




CLUTCH

ad-
:ase CHECKING THE COMPONENT
re- PARTS OF THE CLUTCH
, ad-
o 1. Put a test bar through the
ot spline in the clutch driven plate
Aghit assembly and then fit this into
e e a lathe for measuring the play
in the spline and deflection on
. the facing. (See Fig. 11)
i a. Play of the spline in its ro-
e value | tational direction
i
f { If the play is in excess of
1 | 2.0mm when measured on the

periphery of the driven plate,
the parts should be replaced.

{
J;ll)ou‘b 65

Measuring the driven
plate deflection

-S——1J b. Deflection of the driven

acer |

p | plate Fig. 11
lutch l

| If the side deflection of the

' driven plate measured at por-

; tion close to the periphery is
in excess of 1.0mm, it should
be rectified or the parts re-
placed. A special tool as in-

I e ————

ustoiet, dicated in Fig. 11 is necessary
i apd for proper rectification of the
oS 4t driven plate deflection.

n, re-—

alease

2. Clutch facing

a. If the clutch facing is worn
and the subsidence of the ri-
vet heads is less than O.2mm,
the clutch facing should be re-

arded due for replacement. Accessing the serviceability
Fig. 12) of the clutch facing
Fig. 12

B  —— —— ——=




CLUTCH

3.

b. Loosened rivets, enlarged
or damaged rivets holes also
require replacement of the
clutch facing.

c. Clutch facing with lubricat-
ing oil penetrated through the
parts should also be regarded
due for replacement. When
the clutch facing is allowed
to come in contact with grease
or other contaminant, clean
the surface immediately and
rub the surface lightly with a
cloth soaked with gasoline.

Clutch pressure plate

a. The mating surface of the
clutch pressure plate which
comes into direct contact with
the facing should be smooth.
Carefully check the clutch
pressure plate for scores,
scratches or partial wear and
make necessary correction
with emery cloth. When the
pressure plate is to be turned
down in a lathe, the reduction
in the thickness of the pres—
sure plate should be held
within 1mm. (Fig. 13)

b. The bosses on the pressure
plate are extended through
the openings in the clutch co-
ver and snugly fitted under
the rear end of the release
levers and are subjected to
sliding mode of operation.
Wear or damage on the sliding
part of the boss causes the
returning action of the re-
lease levers uneven or permits

2 -8

Checking the clutch pressure
plate

Fig. 13

the pressure plate to come
into contact with the clutch
cover and leads to operating
failure. Parts with serious

damage or with clearance be-
tween A and B exceeding
1mm for wear should be re-
placed.

(Fig. 14)

Clutech cover —=ZZ

Pressure plate boss

B

Checking the pressure plate
boss

Fig. 14
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CLUTCH

Making the release lever
adjustment through the check
hole with the clutch assembly
mounted in automobile often
leads to pressure plate stud
loosening. Therefore, re-
lease lever adjustment should
not be made in such a manner.
Make sure to examine the re-
lease lever stud for looseness
whenever clutch disassembly
is effected.

C.

Clutch cover

The support of the knife edge
which assumes a fulcrum on
which the release lever is oper-
ated is secured in place by means
of rivetting. Cracking or wear
in the knife edge will result in
malaligned release lever height
and lead to clutch dragging.
(Figs. 15 and 16)

Checking the knife edge on
the support

Fig. 15

Checking the clutch cover

Fig. 16

Nuts

These nuts are casehardened
for maximum protection against
wear or damage, yet they are

subject to wear during the clutch
operation. The use of the clutch
with partially worn nuts accele-
rates the wear of the nuts re—
sulting in the maladjusted re-
lease lever height and further
leads to partial dragging of the
clutch. To prevent such trouble,
the nut with partial wear in the
contacting portion should be re-
arded due for replacement.

Fig. 17)

Release levers

Carefully examine the tip end,
rear end and the fulerum of the
release lever for evidence of
wear or crack and make neces-
sary replacement. (Fig. 18)




CLUTCH

Checking the nut wear

Fig. 17

7.

Checking the release lever
for wear

Fig. 18

Crankshaft bush

The crankshaft rear end bush
is fabricated with self-lubricat-
ing alloy which include 4% of
lubricant. However, excess
wear in the bush results in the
driven plate deflection and causes
failure in clutch engagement,

2 -10

slipping or chattering and further
gives influence upon the trans-
mission. To prevent such
trouble, the crankshaft bush
should be carefully examined for
wear when the clutch disassembly
is effected.

Clutch spring

Check the clutch springs for
aging, deformation or breakage
against the following items and
replace the springs if they fall
within the items.

a. If the reduction in free
length is in excess of 3%.

b. If the reduction in fitting
load (when compressed to
39.2mm) is in excess of 15%.

c. If the angle of deviation is
greater than 5mm per 100mm
of length. (Fig. 19)

d. DBroken spring

Deviation from

. ['right angle

Checking the clutch spring

Fig. 19

Free length§

_
§
.!
i
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CLUTCH

Release bearing

Sealed-ball bearing is used
for clutch release bearing to
eliminate subsequent lubrication.
Wipe the bearing clean w'%th a
cloth and check the working sur-
faces of the bearing for scores,
damages or scratches and make
necessary replacement. Also
check the bearing for undue
noise and excess play by spin-
ning it with fingers and make
necessary replacement. (Fig.
20)

CAUTION: The release bearing
is filled with special grease
for efficient self-lubrication
and therefore, it should not
be cleaned in detergent oil,

Checking the release bearing

Fig. 20

10. Clutch withdraw lever

Check the support contacting
face and clutch shift block con-
tacting face for wear and re-

place the parts if necessary.
(Fig. 21)

Inspecting the withdraw
lever and support

Fig. 21

REFITTING THE PRESSURE
PLATE ASSEMBLY

1. Clean the crankshaft bush care-
fully and apply small amount of
grease. Carefully clean the con-
tacting face of the flywheel to re-
move all traces of grease or
other contaminant.

2. Clean the mating surface of
the pressure plate. Then,
align the punch marks applied
prior to disassembly of the parts
and refit the pressure plate into
place together with the driven
plate while matching the straight
pins with the corresponding holes

2 - 11
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CLUTCH

in the clutch cover. The use of 3. Tighten each setting bolt a few
aligner (8524-1407) facilitates turns in progression in diagonal
the work and help obtain best re- sequence until they are all tigh-
sult. tened to specified torque. The

clutch cover set bolt tightening
torque is 2.1 m=kg.

Clutch control (Mechanical)
THE CLUTCH CONTROL IN EXPLODED VIEW

” 78 5
H é@/ Parts comprising the
© 4 .[ - _E assembly A
X 3161514

13 6 9
S oG

Parts comprising
the assembly B

Component parts of the clutch control

Fig. 22

2 - 12
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Spring washer
Clutch control grommet
10. Nut

11. Checking bolt
12. Return spring
13. Rubber tube
14. Nut

15. Spring washer
16. Plain washer
17. Link

18. Pin

19. Plain washer
20. Split pin

21. Idle lever

1. Clutch pedal

5. Rubber pad

3, Pedal fulcrum bracket
4. Fulcrum pin

5. Fulcrum pin bush

6, Washer

7. Nut

8.

D

22.
23
24.
25,
26,
2T
28.
29.
30.
S
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Bush

Bush retainer

Bush retainer

Bush retainer
Distance piece
Rubber washer
Special washer
Lock washer

Bolt

Bolt

Spring washer

Idle lever spring
Push rod

Nut

Jaw

Withdraw lever spring
Pin

Double—coil spring
Plain washer

Split pin

DISASSEMBLY

e

Remove the spring from the
withdraw lever and turn loose
the lock nut on the push rod.
Then, shorten the working
length of the push rod in the
manner illustrated in Fig. 23.

Remove the pin from the joint
connecting the link rod with the
idle lever. (Fig.24)

2 - 13




CLUTCH

in the transmission side is re-—
moved, the idle lever can be ‘
disconnected. (Fig. 25) 1. Bush and retainer

‘ 3. When the retainer fixing bolt INSPECTION

. Wear in the contacting faces

| of the bush and retainer causes
| the noise to develop when the

' clutch is in operation. Hence
the parts with considerable
wear should be replaced.

(Fig. 27)

Spots to be checked

For use in
diesel-powered

models A X
db

n J\? {}—\.r. (o] o0& |
@gg f} nA OQ.Q |
i (o]
For use in Y i |

gasoline- 20} =
| ! . s - powered 5 |
| . models _ !
| Fig. 25
4. Remove the retainer situated
in the side of the body side
member. (Fig. 26) Fig. 27
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CLUTCH

B THESERES ADJUSTING THE CLUTCH
If the part of the idle lever PEDAL PLAY

that comes into contact with the

bush indicates excessive wear, 1. Remove the return spring and
the idle lever should be replaced. turn loose the lock nut on the
(Fig. 27) push rod. Then, pull the with-

Check pin and pin hole in the
individual joint for wear and

replace the joint if stepped
wear is noted. (Fig. 27)

CAUTIONS TO BE OBSERVED
WHEN REASSEMBLING THE

draw lever rearward with fin-
gers until the release lever
comes into contact with the
bearing.

(Fig. 28)

ses ] CLUTCH CONTROL
1ses ' Adjusting the cluteh
1 | 1. Reverse the disassembling pedal play
B i procedure and note the follow~- )
i ing:- Fig. 28
a. Fit the retainer over the 2. Make adjustment by lengthen-
! bush and check to make sure ing the push rod until it comes
_— | that there is no excess play into contact with the withdraw
i between these parts. Then, lever and give it 1-2/3 A~ 1-3/4
! grease contacting portions turn back. (This adjustment
of these parts. gives about 1.5mm of clear-
ance between the release lever
xe b. Spring washers are fitted and bearing). The clutch pedal
2@

to the retainer setting bolts
in the transmission side while
the lock plates are used to
secure the retainer setting
bolts in the body side member
side so that the lock plates
should be bent down to keep

the bolts from being turned
loose.

should be provided with 20-30
mm of free play if adjustment is
properly made.

When correct adjustment is
obtained, tighten the lock nut
securely and hook the spring
back into place.

2 - 15




CLUTCH

Clutch control (Hydraulic)
... Master cylinder in disassembled view

... Removing the master cylinder

1. Push rod 10. Body

2. Boot 11. Washer

3. Cireclip 12. 0il reservoir

. 4. Secondary cup 13. Adapter

5. Piston 14, Float

6. Spacer 15. Cap
E 7. Primary cup 16. Buffle plate
i, 8. Retainer 17. 0il filler cap
E 9. Return spring

2 - 16




CLUTCH

REMOVING THE MASTER
CYLINDER

{. Disconnect the oil pipe from
the master cylinder.

Pull out the fulerum pin from
the pedal and disconnect the
push rod from the pedal.

o)

3. Take out the master cylinder
fixing nuts on the dash panel in
the engine compartment and re-
move the master cylinder.

DISASSEMBLING THE MASTER
CYLINDER

1. Take out the rubber boot and
cireclip, and remove the push
rod assembly.

(g

Take out the piston, spacer,
primary cup, retainer and re-
turn spring from the master

cylinder in the order mentioned.

INSPECTING AND REPAIRING
THE MASTER CYLINDER

Refer the subparagraph "Brake
master cylinder" for detailed in-
formation.

REASSEMBLING AND REFITTING
THE MASTER CYLINDER

1. Clean the internal part of the

master cylinder and all the com-

ponent parts, and refit return

spring, retainer, primary
cup, spacer and piston into the
master cylinder in the order
mentioned.

2. Reset the push rod and secure
it in position with circlip. Re-
fit the rubber boot correctly
into position. Broken circlip
and master cylinder with da-
mage, score or scuffing should
be replaced.

3. When the master cylinder in
reassembled, depress the
piston and release the finger
pressure and see if the piston
returns to original position
smoothly with the return spring
force.

4, Refit the master cylinder and
connect the push rod to the ~
clutch pedal.

5. Connect the pipe to the slave
cylinder.

6. After the master cylinder is
refitted, bleed the control
system. (Refer the subpara-
graph "Slave cylinder" for
correct bleeding procedure.)

2 —17




CLUTCH

3 P b 7
5l
DO

1. Body 4, Boot 7. Rod end
2. Piston cup 5. Push rod 8. Bleeder
3. Piston 6. Nut 9. Cap

\ Slave cylinder in exploded view

.. i 30

Fig.

REMOVING THE SLAVE CYLINDER DISASSEMBLING THE SLAVE
CYLINDER

1. Remove the return spring.

Take out the boot and pull out
the piston. TFor removing the
piston, choke the bleeder hole
with finger and blow breath into
the cylinder through the pipe
joint hole. Care should be taken
. 3. Disconnect the pipe from the to prevent the piston from falling

slave cylinder. out. If this operation fails to
remove the piston, lay a cloth or
other suitable cushion on the work
{ bench and hole the slave cylinder
{ on it and lightly knock the slave
: cylinder. The piston cup should
be renewed whenever the slave
cylinder is disassembled.

! 2. Take out the slave cylinder
' fixing bolts and remove the
slave cylinder.

2 - 18
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CLUTCH

REASSEMBLING THE SLAVE
CYLINDER

Carry out the work in the re-
vorse order of disassembly.

ADJUSTING THE SLAVE
CYLINDER AFTER IT IS
REFITTED

Adjust the push rod in the fol-
lowing manner after the slave
cvlinder is refitted. Loosen the
lock nut on the push rod and turn
the hexagonal adjusting nut to
climinate play of the withdraw
lover. Turning back the adjust-
ing nut three times after it is
fully tightened provides the with-
draw lever with optimum play.

BRLEEDING

When all the component parts
of the clutch are refitted, air-
bleeding should be carried out in
the followlng manner.

Connect a rubber hose to the
blecder valve on the slave cyl-
inder and hold loose end of the
rubber hose in a suitable glass
vessel,  Pump the clutch pedal
a few times and depress it all

the way in, and loosen the bleed-
er valve on the slave cylinder to
bleed the fluid. Tighten the
bleeder valve and release the

foot from the clutch pedal.

Continue the above procedure
until the fluid runs out of the
rubber hose in a solid stream is
free of air bubbles. Upon com-
pletion of bleeding, securely
tighten the bleeder valve and dis-
connect the rubber hose. During
the bleeding operation, always
maintain the fluid above 1/2 level,

Reduction in fluid in the re-
servoir permits entry of air into
the pressure system and leads to
bleeding failure. When it is ne-
cessary to use the fluid that is
bled from the system for topping
up the reservoir, a time should
be taken for air contained in the
fluid to separate completely.

D= 19




CLUTCH

Trouble-shooting and correction

COMPLAINT

1. Slipping

If the clutch is in barely oper-
able condition and it fails to
transmit engine torque to the
transmission in full extent, re-
sulting in a trouble which falls
into one of the following cate-
gories, immediate maintenance
attention is necessary.

a. Dull in acceleration and
slow in travel speed though
engine speed increases in re-
sponse to the throttle opening.

b. Automobile lacks power,
giving out scorching smell
when climbing a slope.

¢. Undue increase in fuel con-
sumption.

d. Engine tends to overheat.

TESTING

To test for a slipping clutch,
start the engine, set the hand
brake firmly and shift into low
gear. Then slowly release the
clutch pedal while accelerating
the engine gradually. The engine
should stall immediately if the
clutch is not slipping. The engine
continues running with the auto-
mobile in position if the clutch is
slipping.

Cause of trouble

Correction

1. Insufficient clutch pedal play

2. Crooked pressure plate face
and flywheel face due to wear

3. Weakened clutch springs

4, Hardened driven plate

5. 0il, grease or other contami-
nant on the driven plate

6. Worn facing

Adjust the clutch pedal play to
20 - 30mm

Turn down in a lathe or correct
with emery cloth

Replace
Rectify or replace
Clean or replace

Replace if wear is beyond
allowable limit

2 — 20
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CLUTCH

Dragging

If the clutch is in such con-
dition, the engine torque is
partially transmitted to the
transmission even when the
clutch pedal is fully depressed
causing gear grating when
gear—shifting is made.

Cause of trouble

Correction

1. Excessive clutch pedal play

2. Maladjusted clutch release
lever height or damaged
clutch release lever

3. Worn or binding crankshaft
bush

4. Warped driven plate

5. Excess wear in the driven
plate spline

6. Stepped wear in the driven
plate spline

Adjust clutch pedal play to
20 - 30mm

Adjust or replace

Replace

Replace or rectify the side
deflection to 1.0mm at
maximum

If play on the periphery is in
excess of 2mm, replace

Replace if wear is beyond
correction

2 - 21




CLUTCH

3. Chattering or noises
Cause of trouble Correction
1. While the clutch is engaged
a. Malaligned engine and Rectify
transmission arrangement
b. Weakened driven plate Replace springs
damper springs
c. Loosened driven plate rivets Rectify or replace
d. Oil or grease on driven plate Clean or replace
e. Crooked pressure plate face Turn down in a lathe or correct
and flywheel face due to with emery cloth
wear
2 While the clutch is disengaged

a. Damaged, worn or poorly
lubricated release bearing

b. Maladjusted release lever
height causes poor contact

c. Worn or binding crankshaft
bush

d. Worn release lever

Replace

Adjust

Replace

Rectify or replace

2 - 22
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TRANSMISSION

PART 3 TRANSMISSION

Transmission data

The transmission case is fab- with the gear shift lever arranged
ricated with aluminum alloy in- on the center floor. The quad-
| tegrally with the clutch housing. rant box assembly on the upper
| The gear control systems are part of the rear cover, shift rod
‘I available in the following two dif- for low, second, third and top
: ferent types, namely: A remote gears and shift arm in the remote
control system with a gear shift control system differ from those
| lever situated in the steering co- in the direct control system.

{ lumn and a direct control system

TRANSMISSION DATA

Lubricant capacity Engine oil SAE 30 2 ltr

Model PR KR
b k Standard 3-speed 4-speed 4-speed
- 4-speed transmis-— transmis— transmis-
B o transmis- sion sion for sion
! Item sion GT
i
ik ] Type Synchromesh on 2nd, 3rd, and 4th gear
i (For 3-speed transmission, synchromesh on
= 1 1st, 2nd and 3rd)
somis B Gear ratio 1st 3.746 3.263 3.444 4.449
- { 2nd 2.320 1.631 2.133 2.991
) jrd | 1.508 1.000 1.387 1.656
ey 3 4th 1.000 1.000 1.000
Reverse 4.994 4.395 4.593 5.932




TRANSMISSION

Location of transmission
number stamped

Cutaway view of the clutch and Location of transmission |
transmission number stamped |
i

Fig. 1(a) Fig. 1(b)

Direct control transmission Remote control transmission

Fig. 2 Fig. 3
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Direct control gear shift
pattern

ssior

Pig. 4

Remote control gear shift
pattern

nission

Fig. 5



TRANSMISSION

Transmission assembly in exploded view
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SN
£ _é.@\'["l'lel"s;

,_'_-,-—[27\:,_,: e =
L1 ﬂ-:fl‘—‘-:-:-ll' \& Ny
E—.':#’"

WY
b<
|\ 25 28 24 30

; | \

23 29 27 26

Component Parts of the Transmission

Fig. 6(a)
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TRANSMISSION

1. Transmission case 46. Lock washer

2. Stud; starter set 47. Nut; gear set
3, Plug; filler 48. Distance piece
4. Gasket; plug 49. Cluster gear
5. Cover; check hole 50. Thrust washer; front
6. Cover; shift fork 51. Thrust washer; rear
7. Bolt; front cover set 52. Countershaft
8. Washer; plain 53. Lock plate

9. Spring washer 54. Reverse shaft
10. Plug; drain 55. Reverse gear
11. Bolt
12. Spring washer
13. Washer; plain

14. Nut

15. Bolt; starter

16. Top cover

17. Bolt; top cover

18. Spring washer

19. Washer; plain

20. Packing; top cover

21. Packing plate

22. Breather; transmission case

23, Front cover

24. Top gear shaft

25. Bearing

26, Washer; bearing

27. Snap ring; bearing cover

28. Snap ring; gear cover
29. Gasket
30. Needle bearing

31. Mainshaft

32. Third gear

33. Clutch hub

34. Snap ring

35. Sleeve

36. Insert

37. Spring

38. Block ring
39. Second gear
40. Low gear
41. Clutch hub

12. Insert
43. Bearing
44. Distance piece ¢ 0T L
45. Speedometer drive gear e
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Transmission Assembly in Exploded View

Fig.

Rear cover assembly
Propeller shaft bush

0il seal

Plain washer

Spring washer

Bolt

Speedometer driven gear bush
HUH rjng

IIOII .rlng

. Speedometer gear

Shift arm; top and third

[ox TR I R T (S

O 00

=
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6(b)

12.
13.
14.
15.

16.

1
18.

18,

Shift arm; second and low

Shift arm; reverse

Spacer

Shift rod; top and third/

second and low

Shift rod; second and low/
top and third

Shift rod; reverse

Bolt, lock wire and spring
washer

Lock ball




57 58 59
/

i

1 low

1ird/
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TRANSMISSTON

20. Lock spring

21. Interlock ball

22. Interlock pin

23. Plunger

24, Gasket

25, Reverse lamp switch

26. Rear cover gasket

27. Quadrant box gasket

28. Quadrant box

29. Reverse stop spring sleeve
30. Bolt

31. Straight pin

32, Gearshift lever assembly
33, Gearshift lever

34. Boss

35, Setting spring

36. Spherical cage

37. Cover
38. Bolt

39, Grommet
40. Lock nut
41. Shim

42, EKnob

43. Cap

44, Washer

45. Reverse stop spring
46. Change speed shaft
47. "O" ring

48, Internal select lever
49, Internal shift lever
50. Sleeve

51. Reverse stop spring
52. "O" ring

53. Outer shift lever
54. Bush

55. Quadrant box

56. Bolt

57. Thrust washer

58. Spring washer

59. Nut

60. Nut

61. Bolt

62. Outer select lever

Transmission removal and refitting

HEMOVAL

Raise the engine hood and
disconnect the battery cord.

Note: For model equipped with
diesel engine, make
sure to disconnect the
ground cord from the
right and left batteries.

Remove the flange bolts on
the exhaust pipe.

Take out the bolts on the pro-
peller shaft at the rear axle
carrier side. Then disconnect
the propeller shaft from the
transmission.

Fit a transmission rear cover
plug (8529-1408) to the rear
end of the transmission case to
prevent oil leak. The work
should be carried out with the
lubricant in transmission.

(Fig. 7)
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4.

Rear cover plug
/ (B529—1408)
I

Fitting the rear ccver plug

Fig. T

Remove gearshift control,
speedometer cable and reverse
lamp cord from the transmission
side. For transmission equip-
ped with direct control mecha-
nism, take out the front carpet,
raise the gearshift lever grom-
met and remove the two cover
setting bolts. Then disconnect
the gearshift lever assembly.
Cover the opening of the trans-
mission to prevent entry of
foreign particles.

Remove the clutch control
lever and retainer.

6.

Take out the setting bolts fron
the clutch under cover and stif-
fener and remove the clutch
under cover.

Take out the starter setting
bolts and move the starter
frontward.

Raise the engine block by
means of a chain block hooked
on the lifting hanger on the
rear part of the engine. Then
remove the rear mounting
brackets while the rear part
of the transmission is raised
slightly above the level.

Lower the rear part of the
engine while paying close atten
tion to heater hose and oil pan
to keep them from being damage
Hold the transmission in sus-
pension and take out the trans-
mission case fixing bolts. The
fixing bolt situated on the uppes
part in the mid section of the
transmission should be taken
out in the last place. The use
of extension bar (8511-4204)
facilitates the work.
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TRANSMISSION

Extension bar
(8511 —4204)

Removing the clutch housing
fixing bolt

Fig. 8

Remove the transmission from
the engine while turning it
slightly to prevent the starter
mount on the transmission case
from being damaged in contact
with the floor.

C"AUTION: During the work of
removal and refitting, the
gear box should always be
moved along the center line
of the engine. Careless
handling of the gear box
causes damage to the
clutch driven plate.

REFITTING

Carry out the work in the re-
verse order of removal noting the
following:

1. Check to make sure that the
top gear shaft spline is clean
before the gear box assembly
is refitted.

2. Fit the topgear shaft spline
into the driven plate and check
for excess play or binding.
Smear the driven plates spline
with appreciable amount of
chassis grease.

3. When refitting the gear box
to the engine, aline the gear
box with the engine and care-
fully move the gear box toward
the engine to permit the tip end
of the top gear shaft properly
fit into the crankshaft bush.

4. When the transmission is dis-
connected from the engine, the
crankshaft bush should be care-
fully examined for partial wear,
for defective crankshaft bush
gives direct influence upon the
transmission,

5. Tighten each fixing bolt in
progression when refitting the
transmission case to the cylin-
der body.
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Disassembly inspection and reassembly

DISASSEMBLY

QUADRANT BOX AND ITS
ASSOCIATED PARTS

1. Remove the guadrant box on
the upper part of the rear co-
ver.

Note: Refer subparagraph
3-8 for disassembly,
inspection and re-
assembly of the
quadrant box.

REAR COVER AND ITS
ASSOCIATED PARTS

2. Remove the speedometer
driven gear and driven gear
bush from the rear cover.
(Fig. 9)

3, Remove the rear cover from
the case.

3 - 10

Removing the speedometer
driven gear

Fig. 9

TOP COVER AND ITS
ASSOCIATED PARTS

Take out the 8 fixing bolts
from the top cover. Then re-
move the top cover, gasket
plate and gasket.

CAUTION: When removing the
top cover, keep the lock
spring and lock ball in the
shift rod from being mis-
located.

SHIFT ROD AND SHIFT ARM

5. Remove the wire from the set
bolt on the shift arm and then
take out the set bolt. (Fig. 10




TRANSMISSION

7. Withdraw the shift rod from
the transmission in the rear-
ward direction.

CAUTION: An interlock ball is
provided between the shift
rods to prevent double gear-
meshing so that it should be
carefully handled to keep it
from being missed. The
intermediate shift rod (this
is for 10w/second in direct
control transmission and
for top/t-hird. in remote con—
trol transmission) is pro-

X vided with interlock pin.

Fig. 10 Check the length and condi-

tion of the interlock pin

when it is removed.

Removing the set bolft

6. Remove the reverse lamp
switch and then take out the
plunger and interlock ball.

(Fig. 11)

Its
re-
the
ck " o
he Removing thes/shift arm
B . Fig. 12

. FRONT COVER ASSEMBLY
RM Removing the reverse lamp

switch

o et 8. The front cover assembly
. Fig. 11 will not come out unless the
. 10) cluster gear is detached and

allowed to rest on the bottom
of the transmission case.




TRANSMISSION

9, Withdraw the lock plate in
sideway. Then put the coun-
tershaft guide pin (8529-1206)
through the countershaft from
forward and withdraw the coun-
tershaft. (Fig. 13)

Removing the front cover

Fig. 14(a)

Guide pin
1 (8529-1206)

Inserting the guide pin

| Fig. 13

10. Insert the guide pin complete-
ly into the cluster gear and al-

low the parts to fall off into the Front cover assembly and
bottom of the transmission case. needle roller bearing
Then take out the front cover

‘ fixing bolts and take out the Fig. 14(b)

front cover assembly toward
the front side of the transmis-

sion case. (Fig. 14(a)) Note: The block ring plays an

extremely important role

. in the function of the syn-
11. Remove the block ring and chronizer. Carefully
take out the needle roller bear- examine the insert groove
ing. (Fig. 14(b)) and taper groove for ab-

' normal condition and re-
place if the parts is de-
fective.

f % - 12
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.
12. Remove the snap ring which
hqm‘“,__-, to secure the front co-—

ver bearing in position.

13. Drive out the top gear assem-
hlv with the aid of the front co-

ver puller (8521-1 736). (Fig.
15)

14. Take out the snap ring from
the top gear and then remove
the bearing washer. Then
drive out the bearing with the
aid of the top gearshaft puller

(Fig. 16)

(8521-1737).

Puller
(8521-1736)

Driving out the front cover

Fig. 15

Puller W
(8521-1737) J

Driving out the top gearshaft

Fig. 16

MAIN SHAFT ASSEMBLY

15. Remove the main shaft from
the transmission case and then
remove the nut from the main
shaft with the aid of the main-
shaft nut wrench (8511-1144).
(Fig. 17)

3-13
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Wrench

Removing the mainshaft nut

Fig. 17

16. Remove the speedometer drive
gear and distance piece.

17. Hold the mainshaft assembly
by the front end and drive out
the mainshaft from the bearing
in forward direction with the
aid of a wooden hammer or a
hide mallet.

18. Firmly hold the low/second
clutch hub and low gear and
withdraw the mainshaft through
the aperture in the front side
of the transmission case to-
gether with the third gear.
(Fig. 18)

19. Take out low/second clutch
hub and low gear through the
opening on the upper part of
the transmission case. (Fig.
18)

3 s 14

(8511-1144)

Removing the mainshaft
assembly and gear

Fig. 18

20. After the mainshaft is removed
take out the second gear from
the mainshaft and then hold the
mainshaft in vise with the use of
a soft metal clamp.

21. Remove top/third clutch hub
sleeve from the clutch hub.
(Fig. 19)

Note: Attention should be di-
rected to the insert as
it becomes loose and
falls off when the clutch
hub sleeve is removed.




TRANSMISSION

|

e
e
P
.
ot |
Removing the clutch hub
' and sleeve
| Fig. 19
22, Take out the snap ring and
remove clutch hub, block ring
_ and third gear from the main-
; | shaft.
|
'!_
LOW/SECOND CLUTCH HUB
' ASSEMBLY
moved, 1
IOtIEe 23. Remove the low gear from the
s of I clutch hub and then, take out
e l the insert and front and rear
I| springs.
hub |
i
i CLUSTER GEAR ASSEMBLY
] AND REVERSE GEAR
di- ‘;
as : - i. Take out the cluster gear as-
1d . | sembly from the transmission
=‘~1:10 H case together with the needle
red., |

roller bearing. To protect the
bearing from being damaged,

fit the countershaft guide pin
(8529-1206) into the cluster
gear assembly and take out the
cluster gear assembly with the
countershaft guide pin in place.

25. Withdraw the reverse gear
shalt toward the gear case and
take out the gear from the case.

REMOVING THE MAINSHAFT
BEARING FROM THE GEAR
BOX

26. Firmly hold the rear part of
the gear box and drive out the
mainshaft bearing outward.

3-15
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INSPECTION

Clean the disassembled parts
and carefully check each of them
against the following. Rectify
or replace the parts as necessary.

1. Bearings

Carefully examine the bear-
ings for restricted rotation,
excessive wear or noise. Also
check the needle rollers for
cracking, wear or corrosion.

2. Gears

Check gear teeth for crack,
wear or damage and make neces-
sary replacement.

3. Check the gear teeth on the
block ring, thread on the taper-
ed portion, contacting face of
the insert for wear or damage
and make necessary replace-
ment. (Fig. 20)

Inspecting the block ring
Fig. 20

3 - 16

4.

Check the insert for deform-
ation, damage or wear and
make necessary correction or
replacement.

Check the individual shift arm
for deformation, sliding part
for wear and make necessary
rectification or replacement.

Check the groove in the shift
rod, locking ball for wear,
locking spring for weakness,
interlock ball plunger for wear
and make replacement if defec-
tive.

Replacement 1is
necessary

Checking the shift rod for
wear

Fig. 21

Check the outer surface of tkt
mainshaft at the tip end for wea
or damage, splines and spring
groove for damage. Also chec
the mainshaft for bending and
make replacement if wear, da-
mage or bending is beyond rect
fication. (Fig. 22)
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TRANSMISSION

Inspecting the mainshaft

Fig. 22

8. Check the speedometer driven

gear and drive gear for wear.
3150 check the oil seal for the
driven gear bush for wear and
make necessary replacement.

1),  Check the rear cover oil seal

for evidence of oil leakage.
Renew the oil seal whenever the
disassembly is effected.

REASSEMBLY

Carry out the work in the re-
verse order of disassembly noting
the following. Failure to follow
correct order of reassembly and
erroneous positioning of parts
make the reassembly difficult and
lead to failure.

Make sure to clean all the
disassembled parts.

2. Renew all the oil seals and
gaskets for reassembly.

3

Make sure always to use press
machine for pressing parts into
place. Smear the parts with
engine oil before they are fas-
tened together.

ORDER OF REASSEMBLY

T

2%

Fit the reverse gear into the
transmission case and turn the
gear with larger diameter to-
ward the rear. Then hold the
gear in suspension and put the
shaft into the gear through the
rear opening in the case with
the grooveless end of the shaft
turned toward the gear. The
groove in the other end of the
shaft should be turned toward
the countershaft side.

Refitting the cluster gear

a. With use of tacky grease,
stick the larger thrust wash-
er for the cluster gear to the
front side of the transmission
case and smaller thrust wash-
er for the cluster gear to the
rear side of the transmission
case,

b. Fit the needle roller bear-
ings to the froant and rear of
the cluster gear and put all
of these parts through the
countershaft guide pin (8529-
120€), and hold them in the
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bottom of the transmission low gear moves freely withou

case. (Fig. 23) binding when it is fitted to the
clutch hub. Check these
parts for wear and make ne-—
cessary replacement.

b. Remove all burrs on the
inner spline of the low gear
to permit smooth operation.

c. Measure the third gear end
float at the portion between
snap rings at the end of the
top/third clutch hub. Stand-
ard end float is 0.10 - 0.15
mm.

Refitting the cluster gear

Fig. 23
To obtain correct end float,

c. The cluster gear end float the snap rings are available in

is standard at 0.15 — 0.20mm. the following different sizes.

The end float should be mea- (Fig. 24)

sured at the front thrust wa-

sher. The end float is de- ’

termined with the front and Clutch hub snap ring

rear thrust washers to be fit- Parts Aiiiber Pilsi e (mn

ted into the cluster gear.

The deviation of the end float

value from the standard value 09952-085 2.90

can be compensated for by the _

use of thrust washers with 09952-086 2.95

suitable thickness. 09952-037 3.00

3. Refitting the mainshaft
assembly

Refit the second synchro as-
sembly noting the following.

a. Check to make sure that the

3 - 18
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Measuring the third gear
end float

Fig. 24

Position the insert spring
correctly into the lower part
of the insert. Springs should
not be hooked to the same in-
sert. Springs should be so
arranged that their tip ends
face each other. (Fig.QS(a)
and (b))

As the minor modifications
were effected on the model
as of 1966, the variation in
the design of the insert
spring and clutch hub neces-
sitated minor change in the
procedure for fitting these
parts.

F'it the projection on the
tip end of the insert spring
into the hole in the internal
face of the clutch hub before
refitting the parts into posi-
tion.

With the parts refitted into
place, move the sleeve in
axial direction to see that the
projection on the tip end of
the insert spring is secured
in the corresponding hole.

Low/second clutch hub
assembly

Fig. 25(a)

Third/fourth c¢lutch hub
assembly

Fig. 27(b)

3-19
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4.

Refitting the mainshaft
assembly

Carry out the work noting the

following points.

a.

Snap ring-~

B

3

Always renew the snap
rings. The use of setting
tool (8522-1134) is essen-
tial to obtain best results.
(Fig. 26)

Refitting the snap ring

Fig. 26

The parts are provided with
two different kinds of inserts
so that they should be care-
fully noted when they are re-
fitted. The insert which is
shorter in length is for third/
fourth while the longer insert
is for low/second.

For fitting the insert springs,
hook the bent ends onto the in-
sert and arrange them so that
their ends face against each
other.

= 20

d. The second gear end float
is a factory setting and re-
quire no check-up.

From the upper part of the
transmission, fit low gear, se-
cond gear and clutch hub assem-
bly into the transmission case.
From the front side of the trans-
mission case, insert the main-
shaft with the third gear and
synchronizer assembly into the
transmission case. Then fit
the mainshaft into the rear bear-
ing noting the following.

a. When fitting the mainshaft
into the rear bearing hold the
individual synchronizer as-—
sembly with hand to keep the
block rings in their positions.

b. After the mainshaft is re-
fitted into the rear bearing,
move the gears to make sure
that the inserts are properly
fitted into the grooves in the
block rings.

c. Move the mainshaft all the
way until the circlip on the
rear bearing comes into con-
tact with the transmission
case. Then fit the distance
piece, speedometer drive
gear and lock washer to the
main shaft and tighten the nut
over the lock washer and se-
cure the nut from turning
loose by bending the lock
washer.
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TRANSMISSION

Fit the top gear shaft assem-

bly into the transmission case.
Then fit the front cover assem-
bly noting the following points.

da.

Make sure to renew the
snap ring which serves to
fasten the bearing with the
top gear.

To compensate for varia-
tion in the given clearance
caused by the bearing replace-
ment, correct adjustment
should be made with the use
of abutment washer. (Fig.27)

Abutment washers

Parts number

Thickness (mm)

09851-231 14.9~~1.52
09851-232 1.37T~1.44
09851-233 1.30~1.36

Put the front cover through
the top gear shaft and fit the
snap ring into position. Al-
ways renew the snap ring and
make sure to use the snap
ring with suitable thickness
which permit snug fitting.
(Fig. 28)

Bearing washer

Snap ring

Refitting the top gear

Fig. 27

Snap rings

Parts number

Thickness (mm)

09950-149
09950-150

09950-151

2.12~2.17
2.06~2.11

2.00 ~2.05
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spective positions. Then fas-
ten these parts with the shift
rods commencing with the one
on the left hand side. (Com-
mencing with top/third shift red
for direct control transmission
and with low/second for remote
control transmission). (Fig.29)
Refitting the front cover h
Fig. 28
- H
7. Put the needle roller bearing .
through the top gear shaft and :
fit the top gear assembly into s e .
place. i1
8. Refit the cluster gear into

1

place.

After making sure that the
thrust washers are properly
fitted into positions on both

sides of the cluster gear, press

the countershaft into position.
Coat the tip end of the counter-
shaft with adhesive compound.

9. Fit the lock plates to the
countershaft and reverse chaft.
Pay close attention to the 1m0k
plates when refitting the reax
cover as the lock plates easil:
come off the position.

0. From the upper part of the
gear case, insert and arrange
top/thi ¢, low/second and re-
verse :hift arms in their re-

3 - 22

Component parts of the shift
rod assembly

Fig. 29

a. Fit the interlock ball which
serves to prevent double
gear-meshing into space be-
tween shift rods at the front
side of the gear box.

Note: Tacky grease muy be
used to hold the kall in
position. After the
shift rod is r fitted and
the in er'ork bells are
inserte aold ths
shift ro: . neutral te
permit ef‘tiing of the
next siiitc rod.
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~ Put the interlock pin through
the iniermediate shift rod (low
/second shift rod for direct
control transmission, and
top/third for remote control
tra, smission), then fit these
parts into position. The
length of the interlock pin is
standard at 11.8 + 0.05 mm).

ite

c. Fit the reverse shift rod in

the last place and insert the
interlock ball and plunger into
their respective positions.
Then refit the reverse lamp
switch,

d. A spacer is to be inserted

into the top/third shift rod

(in the third gear side). This
is to prevent overshifting and
therefore it is important to

fit it into position. The length
of the spacers varies accord-
ing to their use:

Spacer ... (Fig. 6(b))

For use in direct control
transmission ... 83.6 mm

For use in remote control
transmission ... 81.9 mm

7]

F'it the setting bolts to the
shift arms and shift rods.
Secure these bolts in position
with use of lock wire.

. Refit the rear cover assembly.

Check to make sure that gear
shifting takes plac . smoothly by
Operating the shift rods. Then

refit the speedometer driven
gear and speedometer gear bush,

12. Refit the quadrant box assem—
bly

For remote control transmis-
sion, check to make sure that
the internal select lever moves
freely in the shift rod groove.

13. Refit the clutch withdraw
lever and shift block.

..."'.'-'A'JZW"‘FS"
Refitting the shift block
Fig. 30

14. Upon completion of the reas-
sembly, turn the mainshaft
with hands to make sure that it
rotates freely without binding.
Bring the gears into engage-
ment by operating the outer se-
lect lever and outer shift lever
and turn the mainshaft with hand.
If the mainshaft rotation is re-
stricted, the trouble may be
attributed to friction provided
by the firm contact of the parts.
Therefore, check the respec-
tive parts I establish the cause
of trouble.
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Quadrant box in exploded view

Component parts of the remote
i control quadrant box

Fig. 31(a)
| 1. Bush 10. Spring washer
' 2. Nut 11. Nut
, 3. Spring washer 12. Charge speed shaft :
i 4. Bolt 13. "0" ring |
5. Outer select lever 14. Quadrant box '
G TGN ‘ring 15. Internal select lever
. 7. Thrust washer 16. Internal shift lever
8. Bolt 17. Reverse stop spring sleeve
9. Quter shift lever 18. Reverse stcp spring

3 - 24
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Component parts of the direct
control quadrant box

Fig. 31(b)

L. Gearshift lever grommet 10. Shim
2. Gearshift lever cover 11. Lock nut

| 3. Spherical cage 12. Bolt
4. Setting spring 13. Spring washer
5. Boss 14. Reverse stop spring cap
6. Gear shift lever 15. Washer

Leeve 7. Straight pin 16. Reverse stop spring

8. Quadrant box 17. Reverse stop spring sleeve
9. Gearshift lever knob

3 - 25
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Construction and function

FUNCTION OF THE QUADRANT
BOX

1. Select mechanism

a. The position (1) in which
the outer select lever is moved
i all way to rearward is for low/
E second.

.- Reverse (3)

Third/fourth (2)
Low/second (1)

0 O Low and third

Function of the outer
select lever

b. The position (2) in which c. The position (3) in which :
. the outer select lever is the outer select lever is
brought forward and the in- brought all the way forward |
ternal shift lever is held in and the reverse stop spring
1 light contact with the reverse is depressed by the internal
i stop spring sleeve is for select lever is for reverse.
‘ third/fourth. (Fig. 32 and (Fig. 32 and 33)

33)

3 - 26
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Shift

Operation of the outer shift
lever in front and rearward
after the gear-meshing is se-
lected by the select lever
actuates the internal shift
lever to bring the gears into
engagement by the movement
of the shift rod.

Forward travel of the outer
shift lever from the neutral
position brings low or third
gear into engagement. (Fig.
33)

Rearward travel of the outer
shift lever from the neutral po-
sition brings second or fourth
gear or reverse gear into en-
gagement, (Fig. 33)

4 O
- Reverse

Second

s [

In the quadrant box for the
direct control transmission,
direct shifting or selecting
can be made with the fulcrum
on the gearshift lever boss
and straight pin as illustrated
in Fig. 4.

In the direct control trans-
mission, tilting of the gear-
shift lever toward the left,
hand side gives selective po-
sition for low or second.
When the gearshift lever is
further moved toward the left
hand side to depress the re-
verse stop spring and pulled
rearward, reverse gear en-
gagement takes place. The
travel of the gearshift lever
all the way toward the right
hand side from the neutral po-
sition corresponds with the
selective position for third
and fourth.

-- Fourth

Low and second

Third and fourth
Reverse

which
is
rwaru
spring
iternal
verse.

e e e+ et b B

B Function of the outer select
| lever and internal shift
lever

Fig. 33
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Fitting the quadrant box

PROCEDURES FOR REFITTING

1. Make sure that the tip end of 2. Move the outer select lever
the internal shift lever is in to make sure that the internal
alignment with the shift arm shift lever operates freely in
groove before the quadrant box the shift rod groove before the
is refitted. setting bolts are tightened.

| Component parts of the
quadrant box

]
g

Fig. 34 Fig. 35

1
[
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Disassembly, Inspection and reassembly

DISASSEMBLY 3.

\ote: Disassembly of the quadrant
box is unnecessary unless

it fails to function properly.

i .  Take out the set bolts from the
outer select lever and internal
seclect lever. Then withdraw
{he internal select lever down-—
ward.

[

Take out the outer shift lever
set bolts and the change speed
shaft set bolts. Then withdraw
the change speed shaft from the
quadrant box. (Fig. 36)

(Fig. 36) 3e

Take out the internal shift
lever, reverse stop spring and
reverse stop spring sleeve from
the quadrant box.

Withdraw the internal select
lever bush toward the inside of
the quadrant box.

In the disassembly of the
quadrant box for the direct con-
trol transmission, the spring
and sleeve can be pulled out by
removing the reverse stop spring

cap. (Fig. 37)

0 © w2

Removing the select lever
and shift lever set bolts

Fig. 36

Removing the reverse stop
spring cap

Fig. 37
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INSPECTION

Clean and dry all the disassem-
bled parts. Check them for wear
or damage and make necessary re-
placement.

1. Inspect the spherical ends of
the internal shift lever and in-
ternal select lever for wear or
damage and replace if necessary.
(Fig. 38)

Checking the spherical ends
of the internal shift lever
and internal select lever

Fig. 38

2. Check the change speed shaft
spline and internal shift lever
spline for wear or damage and

make necessary replacement.
(Fig. 38)

3 - 30

3.

Wear of the "O" rings which
are fitted to the right and left
sides of the change speed shaft
leads to oil leakage. Make sure
to renew these parts whenever
disassembly is effected.

Check the bush to internal se-
lect lever engagement for excess
play and make necessary replace
ment.

REASSEMBLY

1. Carry out the reassembly wor

in the reverse order of disas-
sembly and note the following.

Erroneous positioning of the
change speed shaft and internal
shift lever splines malaligns the
position of the outer shift lever

This makes it difficult to con-
nect the link rod extending fromn
the relay lever with the corre-
sponding parts of the quadrant
box when the transmission is
refitted to the chassis.

Attention should therefore,
be paid to the reassembly of
these parts. The position of
the outer shift lever as mountec
in position may be regarded as
standard if there is provided
23° + 2° of angle between the
outer shift lever and internal
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TRANSMISSTION

shift lever when the parts are
turned upside down with the
internal shift lever in vertical

(Fig. 39)

plane.

Securely tighten the outer
shift lever fixing bolts and outer
select lever fixing bolts to keep
them from being turned loose
during refitting work.

Upon completion of reassembly,
operate the outer select lever
. nd outer shift lever to make
~ure that each parts functions
properly.

CAUSE OF TROUBLE

Noise within the transmission

If noise arises from around
the transmission, disengage the

Relative positions of the
internal shift lever and
outer shift lever

Fig. 39

Transmission Trouble-shooting and correction

clutch to see if noise continues
to arise. If noise stops when
the clutch is disengaged, a
judgement may be made that the
noise was coming from the trans-
mission itself.

Cause of trouble

Correction

Improper gear-engagement

Insufficient gear oil level or
deteriorated gear oil

Worn or damaged gears,
splines or rings

Rectify gear meshing

Refill,
oil

or replace with specified

Replace if wear or damage is
serious

3 - 31
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2, Hard shifting

Trouble of hard gear shifting ging so that the function of the
may be attributed to the remote clutch should be carefully tested
control failure or the trouble in before inspecting the remote

, the transmission. However, control and transmission for
i several types of hard shifting are operating failure.

| often caused by the clutch drag-

Cause of trouble Correction
: 1. Misadjusted gear control Readjust the linkage
ll mechanism
!
* 2. Poor contact between block Rectify or replace

ring and gear cone Oor wear

3. Worn or deformed interlock Rectify or replace
pin

3. Slipping out of gear

] Cause of trouble Correction
& 1. Gear shift rod wear or damaged Replace if wear is considerable
: or weakened lock ball spring
2. Poor gear—-rﬁeshing due to Readjust and rectifly

maladjusted gear control

|
. | linkage

3. Worn or damaged bearings Replace
4. Worn gears Replace if wear is considerable
5. Wear in the spline at portions Replace if wear 1s considerable
subjected to meshing or
sliding

3 - 32
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Construction and operating principles of synchronizer

i of the
ly tested
:mote
Bex The synchronizer incorporates
o+ type of cone clutch generally re-
ferred to "block ring" and de-
signed to synchronize the rotating
speeds of the gears which are to
b be brought into engagement thereby
% facilitating the gear meshing with
1 a minimum of effort.
|
|
|
i
] : Gears and synchronizers in
iderable exploded view
Fig. 40
siderable 3§
siderable
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CONSTRUCTION AND FUNCTIONAL A B C
ORDER OF THE SYNCHRONIZER

1. When the shift rod is operated,
the motion is transmitted to the

| clutch hub sleeve through the

shift arm. This motion, in turn,

moves the clutch hub sleeve in SO AR

the axial direction. The three STtV T

inserts fitted into the grooves

in the internal part of the clutch

hub move in the axial direction
| along with the movement of the

l clutch hub sleeve and press the
| edge on the block ring groove.
The rela_twe movement of these Illustration showing the
parts b?*mg's the cone of the function of the synchronizer
. block ring into engagement with (prior to function)

the cone of the gear. (Fig. 42)

Fig. 42

i

! ! ' Insert spring !
i

}

|

™ . |
" : 2. When the clutch hub sleeve 1s |
I k - Insert e further moved in axial direc- ’
[ o 7 aiiite N tion, the insert refuses to move |

. beyond the point allowing the
i Block ring clutch hub sleeve to move fur-—

Ve N ' ther. The center projection in |

i e . |

' / | Cluteh hub sleeve the insert releases from thea !

| Clutch hub groove in the clutch hub sleeve |
and chamfered portion of the

|
gear teeth on the inside of the i
clutch hub sleeve comes into l

|
Coni*;:‘urcl‘c:;zr; of e contact with the chamfered por-|
& SRR tion of the teeth on the block

ring. (Fig. 43) |
Fig. 41 {

!
3 - 34 i
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[1lustration showing the
function of the synchronizer
(at the beginning of function)

Fig. 43

The teeth on the clutch hub
sleeve come into firm contact
with the teeth on the block ring
by the product (b) of the forces
(¢) and (a) acting upon the
teeti ©n direction indicated by
The product (b) fa-
cilitates the transmission of ro-
tating torque which in turn
strengthens the thrust force
acting upon the cone of the
block ring gear. This results
in synchronization of rotating
speeds of the gears. (Fﬁg. 44)

ATTOWS .

Synchronous effect of the
clutch hub sleeve and block ring
gear eliminates the resultant
force (b).

As the clutch hub sleeve is

Direction of the force acting
upon the parts at the begin-
ning of synchronization

Fig. 44

A
REE
Illustration showing the

function of the synchronizer
(at the end of function)

Fig. 45

pressed against the gear side,

the block ring and gear slide in

the rotational direction along

with the tapered portion of the
ears and come into engagement.
Fig. 45)
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GEAR CONTROL MECHANISM

PART 4 GEAR CONTROL MECHANISM

Remote conirol mechanism in exploded view

Bellett's gear control systems shift lever situated in the steering
are available in the following two column and a direct control system
different types, nimely: a re- with the gear shift lever arranged
mote control system with a gear on the floor.

39 40 38

\%{ g A Lo
N
i B AN
\o) - -
._./ /j?ﬁ@@ 36
= a7

Component parts of the remote control

Fig. 1
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1. Control shaft assembly 26. Nut, washer and split pin
2. Hand lever 27. Bracket
3. Dust cover 28. Relay lever: shift
4. Control shaft 29. Relay lever: select
5. Pivot pin 30. Relay lever shaft
6. Spring 31. Bushing
7. Boss 32. Pin
8. Tension pin 33. Nut and washer
9. Washer 34. Bolt ancd washer
10. Spring 35. Link rod
11. Housing: inner 36. Boss
12. Housing: outer 37. Nut
| 13. Spherical bushing 38. Rubber bushing
i 14, Bolt, nut and spring washer 39. Clip
I 15. Support bracket 40. Dust cover
j 16. Bolt 41. Link rod
| 17. Set screw 42. Pin
. 18. Spring washer 43. Snap ring
: 19. Spring washer and plain 44. Link rod
washer 45. Ball joint
20. Shift lever 46. Nut and spring washer
21. Tension pin 47. Link rod
j 22, Select lever 48. Spring
| 23. Operating pin 49. Collar
! 24. Nut and spring washer 50. Knock pin

25. Bushing

|
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pin Removing, inspecting and refitting the remote control linkage

REMOVING

1. Remove the screws fixing the
steering cowl and remove the
cowl. (Fig. 2)

Hemoving the horn ring

Fig. 3

3. Remove the nut clamping the
steering wheel. (Fig. 4)

Removing the cowl

Fig. 2

Remove the horn ring by re-
leasing the screw indicated by
an arrow and then, disconnect
the cord from the horn.

(Fig. 3)

Removing the clamping nut 5

i T

Fig. 4
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4. Remove the steering wheel 6. Slacken the support bracket
with the aid of a puller (8521- clamping screw and set screw:;
0079). (Fig. 5) (Fig. 7)

é:

45et screw B

Clamping

bolt _.--".' ‘
P 1._ 4

Removing the clamping bolt
Removing the steering wheel

Fig: 5 FIg.:
|
5. Remove the flasher switch by 7. Remove the tension pin from
releasing the screws indicated the shift lever and then, with-
by an arrow. (Fig. 6) draw the gear control shaft

toward the drivers seat to-
gether with the support
bracket. (Fig. 8)

Caution: Prior to withdrawal
of these parts, the gear
control shaft should be
thoroughly cleaned, other
wise, foreign materials
accumulated on the shaft
may cause damage to the
spherical bushing.

Remcving the flasher switch

Fig. 6
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cket
TEWS.,

To be withdrawn
in this direction

nut

Removing the gear
control shaft

Fig. 8

from
with-
aft

rawal
gear
be
other-
ials Disassembling the
‘haft

 the

Fig. 9

8. The select lever and shift
lever can be released when
the select lever nut (indicated

by an arrow) is removed.
(Fig. 8)

9. The spring and washer can
be removed when the gear
control shaft is pulled out.

10. Remove the spherical housing
from the dashboard.

11. Disconnect the link rods from
their corresponding joints.

control iink




GEAR CONTROL MECHANISM

12. Remove the relay lever by
releasing the nut fastening the
relay lever to the floor panel

13. Disassembling the relay lever,
(Fig. 11)

a. Pull out the pin 1 by
releasing the nut.

b.  Pull out the collar by re-
moving the caulking on the
knock pin 2 serving to
hold the collar,

c. Pull out the shift relay
lever 3

Pivot pin selector
lever bushing

Inspecting the control shaft

Fig. 10

INSPECTING

Disassembled parts should be
cleaned and checked for wear or
damage and necessary repair or
replacement should be made
accordingly.

1. Check the spherical bushing
and selector lever bushing for
wear and replace them if wear
is notable. (Fig. 10)

2. Excessive wear on the relay |
lever bushing and shaft will
often invite a trouble such as
the gear slipping off the posi-
tion and hence, worn bushing
should be replaced as a means

of a precautionary maintenance |
(Fig. 11) ]

Relay lever shaft
shift

7

Inspecting the relay lever

Fig. 11
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3. Check the ball joints on the
. link rods for excessive play
| and make necessary adjustment

should be or replacement.

r wear or
repair or

made RIFITTING
The parts should be reassem-
1 bushing bled by reversing the procedure

1shing for
'm if wear

)

for disassembly after the bushing
and joints on the links are well
lubricated.

n the relay

1aft will
e such as ‘
the si- . )
-n bushing § Control linkage adjustment
1S a means !
naintenance.} ) ek
PARTS rods should be adjusted so as
to bring the hand lever in
. Hold the shift levers of the horizontal plane, before the
- bracket -

lransmission and quadrant box
in neutral position. (Fig. 12)

parts are refitted to their
original places.

ever shaft
shift

] selee o -
'hese parts should be refitted Sélect; lever (onter)

with the levers held in their
nentral positions

A

A

lever select

=the gears in 3rd

1 lever g 4l spoeds
ay

Shift lever (outer)

Adjusting the link

Fig. 12
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SELECT LINK AND ITS
ASSOCIATED PARTS

1. Lightly push the select lever
(outer) of the transmission
quadrant box in frontward
direction and hold the select
lever (inner) in light contact
with the reverse stop spring
sleeve and then, adjust the
length of the link rod by ad-

The gear shift lever should be Justing the ball Joint before
& e o the parts are refitted.
held in horizontal plane when :
. . (Fig. 12)
the gears are in neutral
position

Caution: The select levers
when held in the relative
position, hold the gears
in 3rd or 4th speed.

Fig. 13

2. On completion of refitting
and adjustment, operate the
hand lever to see if gears
can be brought into proper
engagement.
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Gearshift lever assembly in exploded view

LW oo~ W

Gear shift lever
Pin

Boss

Spring

Spherical cage
Cover

. Spring washer

Bolt
Grommet
Lock nut
Shim

. Knob

Component parts of the gear shift lever

Fig. 14

Disassembling inspecting and reassembling the direct control

DISASSEMBLING

1. Remove the floor mat and then 2. Remove the gear shift lever

remove the grommet.

by releasing the cover clamping

bolts. (Fig. 15)




GEAR CONTROL MECIANISM

Removing the gear shift

Pipe: 15

INSPECTING AND REASSEMBLING

1. Check the tip end and spheri-
cal portion of the gear shift
lever for wear and make neces-
sary repair or replacement.

2. Reverse the procedure of
disassembly for reassembling
the parts.,

lever
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PROPELLER SHAFT
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PART 5 PROPELLER SHAFT

Propeller shaft data

Propeller shaft data

Model PR KR ;

Item
Construction Steel hollow shaft Same as left
t ongth x outside diameter 1177 x 63.5 x 60.2 | 1249 x 63.5 x 60.2

% inside diameter (mm)
Outside diameter of the 14.724 Same as left

spider pin (mm) {
Needle roller bearing ?
Outside diameter of the 23.8 y I

cover (mm)
Inside diameter (mm) 14T L I

Component parts of the
propeller shaft

Fig. 1




PROPELLER SHAFT

1. Propeller shaft 9. Plug
2. Spline yoke 10. Bolt
3. Flange yoke 11. Nut
4. Spider 12. Spring washer
5. Joint ring 13. Propeller shaft guard
6. Needle roller bearing 14. Bolt
E 7. Snap ring 15. Spring washer
’ 8. Grease nipple 16. Plain washer

| Propeller shart removal and refitting

. : 1. Remove the bolts fastening the 2. Withdraw the propeller shaft |
flange yoke with the driving assembly from the transmission|
coupling and disconnect the flan— rear cover in the rearward di-
ge from the propeller shaft. rection.
(Fig. 2)

{ Note: Fit transmission rear

| cover plug (8529-1408)
to the transmission to
prevent lubricating oil
from flowing out. (Fig.3)

Removing the flange yoke

j Fig. 2

Transmission rear cover plug

Fig. 3




: PROPELLER SHAFT
‘ “‘
3, For refitting, reverse the |
order of removal. Flange set 5
2 bolts should be securely tight- '
f ened.

Flange set bolt tightening I
torque is 2.3 - 2.6 m-kg.

Disassembly, inspection and reassembly of the universal joint
|

shaf

A A R [

. DISASSEMBLY |
ssion
i di- 8 ‘
1 1. With a pliers, contract the .
snap ring by holding its ends i
- and then take out the snap ring.
108) If the snap ring refuses to come (i
6 1 out from the groove in the yoke, I
51l 4 remove the paint from the hole
ig.3) | in the yoke or tap the edge of
the bearing with a wooden ham- it
mer. This will free the snap ?
ring from binding. Removing the bearing |
2. Hold the universal joint with Fig. 4 i
?‘ one hand and tap the yoke lightly
with a copper hammer or with a
: : wooden hammer. (Fig. 4)
;
plug &
}
3
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PROPELLER SHAFT

3.

5

Tapping motion gradually
loosens the needle roller bear-
ing, allowing it to be pulled
out easily with fingers. (Fig.5)

Component parts of the
spider assembly

Fig. 6

INSPECTION

Wash all the disassembled parts
with gasoline or detergent oil and
check them for breakage, wear on
deformation. Replace the parts
if necessary. Carefully check
the parts against the following.

1. Spline in the spline yoke for
damage or wear.

2. Measure the propeller shaft
deflection and make necessary
rectification to hold the deflec-
tion to 0.5 mm at a maximum.

3. Check the journal face of the
spider for wear and score. Re-
place the spider if the wear of
the journal face is in excess of
0.15 mm or there is scores in
the journal face. (Fig. 7)

Scores

4. 724 ¢

=X
T_ Standard
diameter

Wear of the spider

Fig. 7
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PROPELLER SHAFT

% =0 Service limit 0.3 mm

% Feeler strip

Fit of spline in the

spline yoke

Fig.

Check the needle roller for
rust, wear and cracking.

Check the spline for wear and
replace the yoke if the end play
!5 in excess of 0.3mm.

(Fig. 8)

Off-balance weight should be
held to 18 cm-gr at a maximum
at the rotating speed of 3,200
rpm.

REASSEMBLY

1. Upon completion of the above
inspection and necessary recti-
fication, apply chassis grease
to the parts which are subjected
to friction. Then carry out the
reassembling work in the re-
verse order of disassembly.

2. Before refitting the universal
joint, check the snap rings for
breakage and weakness and make
necessary replacement.

3. Apply ample amount of lubri-
cant to the needle rollers through
the grease nipple on the spider.

5-5




PROPELLER SHAFT

Trouble-shooting and corrections

CAUSE OF TROUELE

1. Propeller shaft vibration and
noise

Cause of trouble

Correction

1. Propeller shaft dent or bending
2. Defective needle roller bearing

3. Loosened propeller shaft spline
prop
yoke mounting

4. Excessive play between the main
shaft spline and spline yoke

5. Needle roller bearing lacks
lubricant

6. Unbalanced propeller shaft

Rectify or replace
Replace

Re-tighten to the specified
torque

Replace the parts if the play ol
the spline in the rotational
direction is in excess of 0.3n

Needle roller bearing lacks
lubricant

Apply ample amount of grease t
the bearing

Restore the balance or replace
the propeller shaft
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PART 6 DIFFERENTIAL

Data of the differential

.

Type Hypoid gear Single stage reduction
Gear ratio 3.778 (9/34) PR 20, PR 90 f
4.111  (9/37) PR 20, PRD 10, |
* 1M
PR 10 (Nt
i | |
4.625 (8/37) PRD 10, PR 10 J ;
(Equipped with 3-speed i |
transmission) i
16
1l
Wote: 1. Since the individual gear has no interchangeability, a | Tt

complete set of gears should be used for replacement. I
2. Recommended lubricant for use in the differential is P15A.,

The lubricant capacity is 0.7 ltr (up to the lower face of
the oil level plug hole).

Construction of the differential

The rear axle carrier assembly
is rigidly mounted to the chassis
for the use of independent rear
=uspension which differ in con-
struction from the type which is
generally referred to as banjo
type. The differential carrier
and rear cover are fabricated

with aluminum alloy for weight re-
duction. The use of hypoid gear
in the final drive system contri-
butes to the improved stability
through the lowered floor. (Fig.

1)




DIFFERENTIAL UNIT

e T

VAV

LR T ]
61213147 8 9101

Component parts of the differential
and rear axle

Fig. 1
1. Shim A 14. Crown gear
é 2. Distance piece 15. Collar
| 3. Pinion shaft 16. Stud
' 4, Shim B 17. Diagonal link flange
5. 0il seal 18. Sleeve
6. Side bearing 19, Distance piece
. 7. Side gear 20. Bearing (outer)
' 8. Knock pin 21. Bearing holder
9. Differential cage 22. Bearing (inner)
10. Differential rear mounting 23. Axle shaft (outer)
11. Axle shaft (inner)
12, Shim C
13. Setting bolt
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ji DIFFERENTIAL UNIT

Differential unit in exploded view

| : o 3 ]

| \
33 17 3926 28 27 6 22 19 20 2|

Component parts of the rear axle

Fig. 2

l. Carrier assembly 16. Bolt 31. Shim

2. Stud 17. Spring washer 32. Pinion i

b. Nut 18. Gear set; final 33. Side gear |

‘. Lock plate gear 34. Cross pin ‘

i, Uil seal 19. Washer 35. Pin

6. 0il seal 20. Nut 36. Thrust washer

7. Plug; oil filler 21. Split pin 37. Thrust washer

8. Plug; Magnetized 22. Flange 38. Mounting bracket i
£ drain plug 23. BOlt_ 39. Bolt |
i : 24. Bearing 40. Cushion rubber

). Gasket 25. Shim

10, Breather 26. Di . Bgsenbly

feai - . Distance piece 4 !

"1, Vinyl pipe - o 1. Nut ;

L 27. Bearing [sosloy -

1. Glip ; 42. Spring washer

13. R ® 28. Shim 43. Bolt

we A88E GOTOR 29. Diffe-ential e

L4, Bush sage 44, Spring washer

L5, Gasket 30. Bearing 45, Washer
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Removing the differential

Fig. 3




DIFFKRENTIAL UNIT

*: Removﬂ
1. Disconnect the exhaust pipe at 10. Pull out the right and left in-
the clip (1) situated at the front ner axle shafts ) . (See Fig.
cart of the muffler. 3 for correct sequence of re-

moval)

Take out the bolts @ and dis-
connect the propeller shaft. o

y.  Remove the flange bolts (3)
from the right and left flanges.

sSupport the differential on a
.ok with a piece of board placed
on it.

e s s e i i S, R S5

b | 5. Take out the rear mounting
bolts.

. Take out the nuts (5:) from the

f+ont mounting bracket and then Differential assembly

Fig. 4(a)

remove the front mounting brac-—
ket.

Disconnect the air breather
vinyl pipe from the clip @ .

l pist
-1

With the aid of a tire lever or
‘her suitable tool, move the
differential assembly forward
so as to release it from the
rear mounting brackets @ .

Y. Take out the bolts and re-
move the front mounting brac-

K Gear ratio marking
{ets., PP i : oz

Gear ratio marking

Fig. 4(b)

i
3
]
4
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DIFFERENTIAL UNIT

Disassembly

1. Hold the differential assem-
bly with the rear cover faced
up and remove the rear cover.

2. Drain the lubricant and re-
move the bearing caps.

Note: When removing the bear-
ing caps, carefully note
their relative positions
in order to refit them cor-
rectly into their original
positions.

3. With the aid of a spreader

(8524-1613), expand the housing
outward and take out the differ-
ential unit. (Fig. 5)

Cautions: 1. The housing
should not be expanded be-
yond 1 mm.

2. The spreader
should be loosened immedi-
ately after the differential
unit is taken out. The
housing should not be held
with the spreader working
on it for a long period of
time.

3. The positions of
the right and left bearing
outer laces should be care-
fully noted before the dis-
assembly.

5.

- HSpreader‘?;
= dsqemblykj
(8524~ 1613)

l
1

Removing the differential
unit

Fig. 5

Take out the crown gear set
bolts (left-hand thread) .

The crown gear and differen-
tial cage can be divided into twd
units after the set bolts are re-
moved. Take out the side geark
in the left-hand side and thrust
washer,

With the aid of a remover
(8514«1601 ), take out the lock
pin fastening the cross pin to
the differential cage. (Fig. 6)
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DIFFERENTIAL UNIT

Differential lock—
pin remover
(8514-1601)

Driving out the lock pin

Fig. 6

Take out the cross pin and
then remove the two differential
pinions, thrust washers, side
gears in the right-hand side and
thrust washers. (Fig. 7)

Uifferential cross pin
romever (8521-5033)

Removing the lock pin

Pig. 7

8. With the use of the puller
(8521-0084) and seat (8521-
1743), remove the side bearing
and shim from the differential

(Fig. 8)

cage.

Puller

- —(8521-0084)
1777 Seat
(8521-1743)

Removing the side bearing

Fig. &

9. Take out the split pin, nuts
and washers. Then remove the
flange with the aid of wrenches
(8511-1345) and (8511-1342).,
(Fig. 9)




DIFFERENTIAL UNIT

Wrench (8511-1345)

Wrench
~(8511-1342)

Removing the flange

Fig. 9

10. With the aid of a brass rod,
drive out the pinion toward the
crown gear side.

11. Remove the shim and distance
piece. Then drive out the inner
bearing with the aid of a sepa-
rator (8521-0082) and spindle
(8521-5032). Take out the
backlash adjusting shims.

(Fig. 10)

Spindle B
(8521-5032)

Separator
(8521-0082)

Driving out the pinion
inner bearing

Fig. 10

12. Remove the oil seal. |

13. With the use of a puller (8521
0086), pull out the bearing
(Fig. 11)

outer lace.
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DIFFERENTIAL UNIT

Puller _
(8521-0086)

Removing the outer lace

Fig. 11

Inspection

Wash the disassembled parts

with detergent oil and check them
for wear or damage and make ne-

cessary rectification or replace-
ment.

[}

Check each set of bearing for
svidence of wear, damage or
seizure.

Inspect the teeth of the crown
gear and final pinion for evi-
dence of wear, damage or
seizure. If either of the crown
gear or the final pinion is found
tefective, always make sure to

replace the mating gear.
(Fig. 12)

Inspecting the crown gear
and final pinion

Fig. 12

3. Inspect the side gears, pinions,
thrust washers, cross pin and
lock pin for evidence of wear,
damage or seizure. (Fig. 13)

6 -9




DIFFERENTIAL UNIT

4, Inspect the differential cage
for cracks.

5. Inspect the differential Carrier
and oil seals for damage.

Inspecting the component
parts

Fig. 13

Adjustment and reassembly

ADJUSTING THE PINION BEARING 3. Fit the dummy pinion shaft

PRELOAD into the differential carrier,
and refit the outer bearing,
flange, washer and nut into A

1. Refit the pinion bearing outer position in the order meniioned.?i
| lace. Tighten these parts to specified §
i torque. (18 - 21 m-kg) (Fig. W
{ 2. Fit the inner bearing, dis- 14) l

tance piece and shim A which
has been taken out at the time
of disassembly, into the dummy 1
pinion shaft (8324-1619). 4

Note: Shim B should not be re-
fitted at this stage of ad-
justment. Carefully
| treat the distance piece,
shim and bearing to avoid
entry of dust or other
foreign particles into the
dummy pinion shaft,

6 - 10




DIFFERENTTIAL UNIT

cage
Outer bearing ~Flsage
: —Nut
| carrier] i U I )
5 Bt shim A
Distance piece . (for preload adjustment)
Inner bearing »4—;l
r s s
| A - Shim B
Dummy pinion shaft (for backlash adjustment)
(8324-1618) This should not be fitted
at the time of adjustment
Preload adjustment
Fig. 14
1. Mount a box wrench to the nut
1 shaft in the flange. Hook a spring
rrier, balance to the wrench handle at
ring, a position illustrated and pull
at into the spring balance in the direc-
nentioned. & tion right angle to the axial line
, specified of the wrench handle and note
3) (Fig. the reading. (Specified preload

12 cm—l{g) (Fig. 15)

Adjust the preload by varying
the number of shim A to be fit-
ted until the correct preload is
achieved. The preload de-
creases with increase in the
thickness of shims A to be fit- Fig. 15
‘o and increases with the de- ' :

e
W

Measuring the preload

3 crease in the number of shims
' Al

6 - 11




DIFFERENTIAL UNIT

3. When the thickness of the shim
BACKLASH ADJUSTMENT B to be fitted is determined,
take out the dummy bearing,

When the correct preload is ob- ii;nfr?y shaft and dummy pinion

tained, adjust the backlash with
the assembly in correctly adjusted
’ condition. 4. Fit the shim B to the hypoid
pinion and then refit the inner |
1. Fit two dummy bearings to the bgaring into poaition Wil e '
dummy shaft and fit these parts aid of a special tool (8522~ :
. y s ; ere P 1165). (Fig. 17)
into the housing. Refit the
bearing caps into position and
tighten them to 7 - 8 m-kg

torque.

2. When fitting the pinion having
. the gear ratio of 3.727 (gear:
41, pinion: 11), the thickness
of the shim B should be ob-
tained by adding 1 mm to the
clearance (t). (Pig. 16)

Dummy
E | B pinion
Ny | shaft
N7 l ! N
! NN : i;“ Refitting the inner bearing
= e ey
Fig. 17
. |.;‘i\ \ 7o\
il \ 5. Fit the distance piece and shil

, A to the final pinion in the ordd
Dt(ugggd}:{i:i;?g f;rznf félla;;j mentioned and fit these parts infl!

2= position from the inside of the
differential carrier. Then fit
the outer bearing into position
Fig. 16 from the other side with use of

B a setting tool (8622-1140).

(Fig. 18)

Measuring the backlash

6 - 12
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DIFFERENTIAL UNIT

6. With the aid of a setting tool
(8522-1142), drive the oil seal
into the differential carrier.
(Fig. 19)

7. TFit the flange and washer into
position in the order mentioned
and tighten these parts to speci-
fied torque. (18 - 21 m-kg).
Then fit split pin into place.

Setting tool
(8522-1140)

BACKLASH ADJUSTMENT

1. TFit the side gears, pinion and
. ) cross pin into the differential
Draiving the: outer bearing cage and then mount the crown
into position gear in place.

Fig. 18

Setting tool
(8522-1142)

Crown gear set bolts
tightening sequence

Driving the oil seal into
the differential carrier

Fig. 20

Caution: Clean the threaded

Figs 19 part of the set bolt and

6 - 13




DIFFERENTIAL UNIT

crown gear and apply seal- the portions of the differ
ing compound (lock-tight D) ential cage to eliminate .
to these parts. clearance between mating &
faces.,
2. Fit dummy bearing to the dif- 5. When the specified backlash

is obtained, measure the clear—%
ances C and D with the aid of
a feeler gage. (Fig. 22) '

ferential cage and mount these
parts in the differential carrier.

3. Hold the tip end of the backlash
measuring dial gage against the
crown gear teeth. (Fig. 21)

A clearance
provided
bearing and

cage

Dummy bearing

Adjusting the backlash
Fig. 22

Tont

Measuring the backlash 6. The thicknesses of the shims

to be fitted can be obtained by

Fig. 21 adding the differences between
the respective bearing width
and dummy bearing width to the 3
clearances C and D. How-
4. Adjust the backlash to speci- ever, it is necessary to add
fied value (O. 13 -0.18 mm) by another 0.025 mm of allowance
moving the crown gear as re- to the values obtained by the
quired. The backlash de- above calculation in order to
creases as the crown gear is provide the bearings with opti- 3
moved toward the pinion and in- mum preloads.
creases as the crown gear is
moved away from the pinion. Note: The thicknesses of the

) shims C and D can be
Note: The dummy bearings calculated by the follow-§
should be abutted against ing formula:

6 — 14

differential |

should not be';

H between dummy =

hiasat




DIFFERENT IAL UNIT

fer— _ where E, E' = the
te width of dummy bearing
iting
F, F' = the width of
the bearing
sh . 4
N— Shim € = C+E-TI +
id of § e s3
Shim D = D+E' = F!
+0.025
3 ~ Setting tool
e il
+ bl (8522-1140)
lummy & q i
and _“ ]
tial &
!
§ Refitting the side bearing
: g ig. 24
% Measuring the bearing
: width
hims Fig. 23
iby '
veen i
[th : INSPECTING THE FINAL GEAR I
o the | 7. Remove the differential cage TEETH CONTACT
How- & from the differential carrier
i and tak t th i 3 ]
wdd With tt g o_u i dumr'.ny bearings. The above adjustment should
vance _ 1e aid of a setting tool 11 ; .
5 :. (8522-1140), fit the right ¢ normally give correct final gear
ae ; e right and
o " left bearings in place togeth tmeth contaghy Tho geartects
of_ & " shgi;‘ns g o ]% wl contact can be checked in the fol- '
Op*1i— 8 s i lowing manner.
the : 1. Apply thin coat of perussian .
g il ; blue to 4 -5 teeth of the crown :
sllow— & gear.

6 - 15




DIFFERENT IAL UNTIT

2. With a light load applied to the
crown gear, turn the pinion
flange about ten times to get im-
pression of the gear teeth con-
tact. Clockwise rotation of the
flange gives the impression on
the teeth at forward drive side,
while the counter-clockwise ro-
tation of the flange gives impres—
sion on the teeth at the reverse
drive side.

Forward drive side
_._—_.—\'I

Flank
Toe Heel
Face
Outer

Top land | eng

: Face Heel >~
= Toe _PFlank . =

/ = }

Reverse drive side

Gear tooth nomenclature

Fig. 25

6 - 16

Note:

Proper
contact

b i b ol s

-
Toe to flank?
contact

iy S T

Heel to face
contact

Fig. 26

Correct backlash adjust- 3
ment should normally give &
the gear teeth contact im-§#
pression as illustrated in
Fig. (a). 1If the gear S
teeth contact impression ?
gives a pattern illustrated
in Fig. (b), readjust the'?
gear teeth contact by re- = @

ducing the number of g
shims B. Readjust the H
gear teeth contact by in-
creasing the number of
shims B if the gear teeth
contact impression gives

a pattern illustrated by
Fig. (c). Adjustment of
gear teeth contact neces- @
sitates the readjustment

of backlash.
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When the primer is completely
REASSEMBLY dry, apply lock-tight D to the
crown gear thread and set bolt
over the coating of the primer
and then reassemble the parts.
The reassembled parts should

Upon completion of the inspec-
tion and adjustment, reassemble
the parts in the reverse order of

) ’ be kept f t t
emseumy. TESWOL @ Il o loonog amee the nene
cant to the specified level. sembly {
1. Always renew the gaskets, !
Apply hermetic sealing com-
pound to the surfaces to be fas- 1B
tened together. I
2. When reassembling the crown i !
gear and differential cage, ap- ‘ |
ply lock quick primer Q to the | i
crown gear thread and set bolts i 1
then allow them to dry. (The Il
primer stays effective for one i |
hour after drying and effective |
for 48 hours after application). " {
| I"
ve 3. Adjusting shims ?
n_ |
: |
1n Sort of Shim; for pinion | Shim; for pinion| Shim; for dif- 1
adjusting outer bearing inner bearing ferential side fi
1 Thickness shims | (Shim A for pre-| (Shim B for gear| bearing (Shim _ || ;
.ed of the shim load adjustment)! tooth contact C for backlash i
he adjustment) adjustment) i |
X | | .
3 0.16 41229-107 41519-043 41519-045 1
) 0.23 41229-086 41519-038 41519-030 i§
ath i
& 0.35 41229-108 41519-044 41519-046
of 0.50 41229-087 41519-039 41519-031 !

6 - 17 U
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Trouble-shooting and corrections

Cause of trouble

Corrections

1. Steady noise on pull

2. Gear noise that arises when
the car is turning a corner

3. Other noises

If the noise tends to develop with the
increase in the travel speeds, check &
the gear oil level, use of improper
oil and crown gear teeth contact and
make necessary correction.

Inspect the side gears, pinion, cross §
pin and thrust washers for evidence |
of wear or damage and make neces-
sary replacement.

Maladjusted bearing preloads or de-
fective bearings. Readjust the
preloads or replace the defective
parts.

6 - 18
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REAR AXLE

PART 7 REAR AXLE (for model PR)

Rear axle data

Type

Swing axle with diagonal links

Note: The grease in the bearings of the rear axle should be
replaced with the specified bearing grease (P15.B) after
every 18,000 km of road service. The amount of grease

required for lubricating
rear axle is 54 grams.

Construction of the rear axle

The rear axle comprises the in-
ner and the outer axle shaft which
are connected together with an
universal joint. The inner axle
shaft is splined to the differential
unit rigidly mounted to the floor.
The outer shaft which extends
through the bearing supported by
the bearing holder is connected
to the diagonal links. The two
fulerums on the diagonal link and
the center line of the universal
joint are aligned in a straight

the bearing in one side of the

line and so arranged as to pro-
vide the outer axle shaft and the
diagonal link with unristricted
swinging motion. (Fig. 1)
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Differential
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A Drawing Illustrating the Rear Axle Arrangement

unit

Universal joint

Axle shaft; outer
Diagonal link arm
Diagonal link arm
Diagonal link arm

Fig. 1

setting pin
setting pin

Road wheel
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Rear axle assembly in exploded view

19 20 21 22
PR el e
5 16 18

it

il

o 24 , I

S Component Parts of the Rear Axle i|

Fig. 2 ?!

1. Bearing; outer 16. Nut ,{!

2. Distance piece 17. Yoke il

3. Bearing holder 18. Universal joint kit i

4. Bearing; inner 19. Spider ! L

5. 0il seal; inner 20. "O" ring “ZL

6. Sleeve 21. Needle roller bearing 1#5

J 7. Shim 22. Snap ring ]i[

8. Stud 23. Inner axle shaft _:r

9. Straight pin 24. Wheel pin 4 1|

10. Flange 25. OQuter axle shaft R

11. Washer; plain 26, Puller i

12. Nut 27. 0il seal; outer {1

13. Split pin 28. Nut 11
§ 14, Bolt 29, Spring washer |
; 15. Spring washer i

3 7 -3 ‘
1
{
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Removal and disassembly

1. Jack up the rear wheels clear
of the ground and remove the
! wheels and brake drums.

2. Disconnect the brake pipe from
the wheel cylinder and detach
the hand brake cable joint.
(Refer the paragraph "Brakes"
for the above procedures.)

3. Take out the flange yoke set-
! ting bolts and remove the flange
yoke from the axle shaft.

Removing the outer axle shaft

Fig. 4

5. Pull out the outer axle shaft;
with the aid of the remover (852
-0083). (Fig. 5) .

Removing the flange yoke
Fig. 3

Drive shaft
remover |

4. Remove the nuts fastening the (8521-0083) '
bearing holder with the diagonal i

link. (Fig. 4)

Removing the outer axle shaft

Fig. 5
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The bearing holder and back
plate can be removed together
with the outer axle shaft, but
the flange fitted to the outer axle
shaft forms an effective block be-
hind the diagonal link which pre-
vent the outer axle shaft from

being pulled out completely.
Hold these parts suspended in
position, and pull out the inner
axle shaft from the differential
carrier. (Fig. 6)

Removing the inner axle shaft

Fig. 6

Note: When removing the outer
axle shaft, care should
be taken not to damage
the inner oil seal fitted
into the diagonal link.

Refit the outer axle shaft and
bearing holder assembly to the
stud bolts on the diagonal link.

oo

With the aid of a lever stopper
(8521-5031), hold the flange in

position and take out the flange
setting nuts.
flange.

Then remove the
(Fig. 7)

Lever stopper
(8521-5031)

Pulling out the outer axle shaft

Fig, T

Note: The remover and the lever
stopper for model PS may
be modified to eliminate

the need for the similar

tools.

Fig. 8



Method for modifying

b.
the remover

ay
lever stopper
The lever stopper for the The remover (8521-0083)
axle shaft fitted to the model for the rear axle shaft fitted
PS may be used in common to the model PS may be used
with that for the model PR in common with that for the
after a 15 mm diameter hole model PR when the three
additional 24 mm holes are
drilled through the flange of
the remover at the spots in-
The mo- ;:i

is drilled at a spot indicated
The modified
dicated in Fig. 10.
dified remover may be used to

in Fig. 9.
lever stopper may be used in
the same manner as in the case
of the model PS by engaging
the holes thereof with the drag the rear axle shaft by
wheel pins to hold the rear fitting the holes in the remover:
axle shaft from being rotated. to the wheel pins. The use
of such tools facilitate the o
removal of the axle shaft outer.§

Method for modifying the

it
5 14 mm holes
(These holes
- register with
; i the wheel pins
0" T2 <.of the model PS)%
- _, 1
i '_-:-
;f_ .‘.
o
Al
Drill additionall

3 14mm holes so"
that this can bel

‘Drill a hole
through here
used for the
model PR.

-Remove this part
The method for modifying

the remover
Fig. 10

Manners in which the lever
is to be modified

Fig. 9
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= %
8 Pull out the outer axle shaft | 3
'assenﬂﬂyfron1the(hag0na1]ink
and then, take out the sleeve
with the aid of a puller assembly
and arbor press. (Fig. 11)
Puller assembly
(8521-0089) |
Arbor press Plate (8521-1748) :
I Bolt (09808-56T) ;
Ring (8521-1303) il i
Z ] Cotter (8521-1127) | ;
Guard (8527-1749) | |
=2 Guard ¢i g
1 .'I | E 1
It
Plate ;ii ]
I
! |

RN | AAVANN
Qi EPress bed
/

Bolt i

Ring E ‘Hrﬂﬂ,ﬁ-Sleeve
Cotter g Bearing holder i I
i plat |
Back plate = OQuter axle shaft Il
|
Method for removing the sleeve ”'

Fig. 11




REAR AXLE
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9, For removing the outer axle 12. Take out the oil seal from the @
shaft bearing, fit two bolts diagonal link.
into holes and turn these bolts
into holes alternately to re-
lease the bearing together with Bearing puller
the puller. The bolts in the balts
puller assembly (8521-0089)
may be used for this operation.
(Fig. 12)

10. Bearing fit in the bearing
holder is so loose that the bear-
ing can be easily taken out from
the bearing holder.

11. Disassemble the inner axle Outer axle shaft
shaft universal joint. (For
. disassembly of the universal
joint, see paragraph "Pro-
peller shaft" for correct in-

Bearing puller

formation. Fig. 12 {
|
i
Inspection and reassembly l
Wash all the disassembled parts 3. Carry out the reassembly in §
with detergent oil and check them the reverse order of disassem=- \
i for evidence of wear or damage. bly. :
| Rectify or replace the parts if ‘
RBRESSREY 4. When fitting the bearing hol-
der to the diagonal link, use
1. Inspect the inner and outer the adjusting shims to compen-
. axle shaft for damage or bend- sate for projection of the inner
ing. Also inspect the serra- bearing lace from the level of
tion for evidence of wear. the bearing holder. (Fig. 13

(a)). For determining the thick
ness of the shims to be fitted,
measure the height of the bear-
ing from the level of the bearing
holder. (Fig. 13(b))

2. Inspect the bearing and oil
seal for wear or damage.
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the j
: Shim CZT\\“‘—W |
: Diagonal - !l
i link \ i
I 2 T i
] i
# Inner bearing y = I
; Bearing I |
holder ) N | S !
hl=% Il
B =N
Hi
Measuring the thickness of il
the shim |i |
Inner bearing . 1
- Fig. 13(b) T'
Bearing holder l
Adjusting the thickness of il
the shim [ 11
5. When refitting the flange to the e
Fig. 13(a) outer axle shaft, apply thin coat 1‘
of lock quick primer Q to both gl
the mating face of the serration “
and allow them to dry. (The il
lock quick primer takes approxi- ? ‘
) . mately one hour for drying and .'
- Note: So?t of t'f}e bearing holder stays effective for 48 hours
i shim available. after application). Apply thin
sem-— i :
coat of lock tight CV (sealing
) compound) to the serration of
Parts number Thickness (mm) the outer axle shaft and then !
r0l- fasten the parts together. The il
se 42119-082 0.03 reassembled parts should be |
en- kept completely free from any Jiw

ner 42119-083 0.05 external force at least for one I
of hour after the reassembly. !
13 42119-084 0.10 |

thick- ‘ il
Ddlc 6. Refit the flange to the outer ]:
ad, .

ear— axle shaft. The nut tightening

aving torque is 18 - 21 m-kg. i
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Trouble-shooting and corrections

Cause of trouble

Corrections

1. The puller fitted to the shaft is
allowed to rotate along the
periphery of the shaft

2. Abnormal noise arises from the
bearing

3. Wear in the inner and outer axle
shaft flange serration causes
abnormal noise to develop as
the car starts from the rest

Check and refit the sleeve
tightly into position

R <

Relubricate or replace the
bearing

Replace if wear is considerable}

7 - 10

Carefully inspect the component parts for evidence of damage or
other defects and make necessary replacement.
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REAR AXLE (for model KR)
Rear axle data and specifications I
o |
Type Semi-floating il
Axle case Pressed steel, Banjo type ]l
Final drive Hypoid single-stage reduction ]i i
Final gear ratio 5.125 KR10 !“ \
4.556 KR20, KRDI10
ible Hypoid pinion bearing Tapered roller : {
i-if{ferential and crown wheel Tapered roller l’ I'
assembly bearing M
Hub bearing Tapered roller |H5 '
Backlash between crown wheel 0.13 ~ 0.23mm i 1
and hypoid pinion ”!
Number of teeth H };
Crown wheel 41 41 | '
5.125 KR10 }4.556 Eg%ﬂo i
Hypoid pinion 8 9
Adjustment I;II!' |
Hypoid pinion Shim ’
Differential assembly Shim ' | '
Lubricant capacity 1.2 lit. l F{
AR
i ]
i
Construction of the rear axle | i q
I
| A
The final drive system comprises i' | §
the hypoid gear giving a single !'| | :
siage reduction. The rear axle is ‘ :' i
of semi-floating type, the compo- [ )
nent of which is supported by the ‘ | !
roller bearing. l :1
|
7 - 21 ‘ ‘
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CROSS SECT.ON
A A ILLUSTRATION POINTED
BY ARROW (SIZE'.}

HOUSING

776

™ CROSS PIN COLLAR

\
DRIVING SHAFT t
i

.ﬂ
| BEVE £l =
| L WHE z
2% : ¥

DIFFERENTIAL PINION & !
z

CROSS PIN & ,

REAR TREAD = 434 -5 5

- 1195 ;

Fig.
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REAR AXLE

Rear axle case assy.
Stud; rear axle case
Breather; il
Plug; drain magnetic
Packing; drain plug
Plug; oil level

. Packing; oil level plug

0il seal

Final gear & diff. assy.

Gear set; final gear

Set bolt; crown wheel
to diff.

. Washer
. Diff. box assy.
. Diff. cage

Brg.; diff. box side
Shim; diff. box t=0.25mm

. Pinion; diff.

Bevel wheel
19. Thrust washer; pinion
20. " ; bevel wheel
21. Cross pin; diff. pinion
22. Lock pin; cross pin
23. Thrust block; diff. box
>4, Housing assy.
253. Stud; brg. cap
26. Tab washer;

. Nut
. Brg.; hypoid pinion, inner

" ! outer

Distance piece

31.
32.
33.
34,
35.
36.

37
38.
39..
40.
41.

42,
43,
44,
45.
46,
AT
48.
49..
50.
51.
52,
53.
54.
55.

Shim; brg. inner t=0.05mm

it outer t=0.130mm
0il thrower
0il seal
Driving coupling assy.
Washer; coupling driver

to pinion
Nut
Split pin
Packing; rear axle housing
Nut; .. housing to casing
Spring washer; housing
to casing

Axle shaft
Bolt; road wheel, hub
Brg. holder; axle shaft
Brg.; axle shaft
Nats v Brg. fhix.
Washer; .. brg. fix,
0il seal; brg. holder
Shim; brg. holder t=1.00mm
Bolt; reamer brg. holder
Nut
Spring washer
Brake drum
Screw; brake drum
Wheel nut

7 - 13
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REAR AXLE

Rear axle unit in exploded view

The rear axle removal proce- springs near the shackle. Sup-
dure can be divided into the fol- port the rear axle case ona !
lowing three groups according to garage jack.

the type of repair involved.

3. Drain the differential gear

1. Where it is necessary to re- oil if necessary.
move the rear axle assembly
completely from the chassis, 4

4. Disconnect the flexible hose §
e.g., replacement of rear axle k-

at the brake pipe connector on

: case. the frame.
| 4
‘ 2. Where it is necessary to re- Note: With suitable cloth, i |
move the driving shaft assembly cover the loose end of =
from the rear axle, e.g., re- the brake pipe and hose
placement of driving shaft, to prevent entry of for~ =8
bearing, oil seal, brakes, eign particles.
back plate or replacement of 3
ad wheel fixi bolts. . o
voag wheel tiomg bolts 5. Disconnect the propeller 4
shaft at the flange yoke on the 8
3. Where it is necessary to re- differential side. B
move the differential housing L
ssembly th 3
agsembly-from therrean agle, 6. Remove the shock absorbers. o

e.g., replacement of hypoid

pinion and crown wheel, dif- !.

ferential gear, differential 7. Remove the "U" bolt, i1

box bearing or gasket. i)

|

8. Take out the shackle pin on ]

the rear part of the springs "1

and lower the rear part of the i

, spring assembly. Lower the

Removing the rear axle assembly jack and withdraw the rear #

from the chassis axle case rearward.

1. Loosen the wheel bolt nuts, 9. On release of the rear axle

from the chassis, mount the
2. Jack up the rear wheels clear rear axle on suitable stands to
of the ground and support the facilitate following operation.
automobile in position by insert-
ing suitable axle stands under-
neath the front part of the leaf

A A

s ) N . iR

7 - 14
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REMOVING THE DRIVING SHAFT
ASSEMBLY

1. Loosen the wheel nuts.

2, Jack up the rear wheels
clear of the ground and sup-
port the axle case on stands.

3, Remove the wheels.

Setting nut

4. Disconnect the brake pipes at
the wheel cylinders.

5. Take out the setting nuts on
the bearing holder.

6. Pull out the shaft assembly
with the aid of the driving shaft
remover. (85 29-1403)

Caution: Back plate of the brake
should not be knocked with
a hammer or the like for
removing the driving shaft.

7 - 15

.
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i B

REMOVING THE DIFFERENTIAL
HOUSING ASSEMBLY

1. Drain the differential gear
oil.

2. Remove the driving shaft
(See subparagraph "Removing
the driving shaft assembly" for
correct procedure of removal)

Driving shaft assembly

DISASSEMBLING THE DRIVING
SHAFT ASSEMBLY

e S

and disconnect the propeller
shaft at the coupling on the dif-§
ferential side. 1

Remove the differential hous-}|
ing. The differential housing
should be supported by a garage®
jack prior to removal. 4

WG o L e

- -.Q_:._. !

ik R

7 - 16
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er {. Take out the fixing nuts on |

> dif- the driving shaft bearing. !
5. Insert two push bolts (Spe-

hous- cial tool) into the bolt holes

sing diagonally situated on the bear-

zarage ing holder and bring the tip ends

of the push bolts into direct
contact with wheel bolt heads
on the shaft flange. Screw in
the push bolts alternately in
progression and remove the

! bearing holder from the shaft.

Remove the oil seal. With v

> aid of the remover
) drive out the outer lace Copper plate or |
of the bearing. Exercise ex- lead plate I
treme care to safeguard the |
fitting faces of the bearing |
holder and axle case against '

iy
oyl

2 ; Fig. 19 il
3 damage or deformation.
¥ i
i i
.‘é . |
v Inspection and rectification i
i
Wash the disassembled parts carefully noting the distortion |

k. . . i 5

with detergent oil before inspec- and step wear of the spline. i+
g tion or rectification, Replace the parts with any dis- i
> tortion or crack. Slight step i
2 wear may be rectified with a '
grinding machine or oil-stone.

F

3 B~

= INSPECTING AND RECTIFYING

: 111k DRIVING SHAFT ; i
’ = o 2. Inspect the shaft for bending |
. in the following manner. Fit |
. Check the shaft entirely for the shaft into a lathe between !
% distortion, crack and wear centers. Slowly turn the

7 - 17 :‘
|
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—

Stepped wear

Distorsion

Fig. 20

=

{';3,'.I i s

v

shaft while holding a dial gage
against the part of the shaft to
which the bearing is fitted and
note the reading.

The meter reading should be
lower than 0.125 mm. The
shaft with bending above this
limit should be rectified with

7 - 18

e

a press machine. Shaft with
slight bending may be rectified &
but the shaft with serious bend=

" ing should be replaced. Heat®

should not be applied to the
shaft for rectification.

R R bbb




witl.
ctified
s bend-
Heat
the

N
]

3, Check the shaft flange for
deviation from right angle in
the following manner. With
the dial gage held against the
shaft flange as illustrated in
figure, slowly turn the shaft
and note the meter reading.
i'he meter reading should be
lower than 0.125 mm. The
shaft flange with distortion
above this limit should be re-
placed.

INSPECTING AND RECTIFYING
THE DRIVING SHAFT BEARING

Wash the bearing with clean

detergent oil or gasoline and sub-

merge the bearing in kerosene.
Carefully check the inner lace,
juter lace, tapered rollers and
cage for evidence of wear, seiz-
ure disintegration or crack and
replace defective parts. Bear-
ing with any defective parts
should be replaced as a complete
assembly and no attempt made to
recondition the bearing by the

ranl

rlacement of defective parts.

INSPECTING AND RECTIFYING
THE BEARING HOLDER

Check the face of the bearing
rolder that comes into contact
with the rear axle case, por-
tion to which the bearing is

fitted and portion to which the
oil seal is fitted for evidence
of wear or damage and make
rectification or replacement
of parts as necessary.

2. If there is no interference
provided in the engagement of
the outer lace of the bearing
and holder, the bearing hold-
er should be replaced.

INSPECTING THE WHEEL BOLT

Wheel bolt with damaged thread
or other defective thread should
be replaced.

7T - 19
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ST —

Reassembly and adjustment |
Bearivy auTer

lace

Renew the gasket, oil seal
and lock washers when reassem-

| bling.
i E Setting Tool

Settng Tool l

REASSEMBLING THE DRIVING = i |
SHAFT ASSEMBLY R 4mm
1. With the aid of special set- Ojl seal

ting tools ( and

), fit the outer lace
and oil seal into the bearing
holder. Fig. 584

. 2. Refit the brake back plate,
i bearing holder and inner lace

? of the bearing to the driving Press
shaft in the order mentioned
and then, refit the inner lace ‘
with the aid of special setting

tool. Lubricate the bearing
rollers with ample amount of
quality hub grease.

L
4
1

{ 3, After the inner lace of the
bearing is refitted, fit the
lock washer and secure the
inner lace of the bearing with
the fixing nut by tightening it
to 12-15 m-kg torques. Bend
down the lock washer in the
following manner to prevent the
nut from being turned loose.
The lock washer should be fit-
ted with its concaved face
turned toward the bearing and
the portion of the lock washer
opposed to the lug bent down.

4 g R S

~__Setting
tool

5

]
Press bed

e i

Fig. 23

7 - 20
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wler
lace

Fixing nut

Lock washer

R T Te) 77
A )

LLLIL L1 b

Portion to be bent down

|
|
iy
i
i
Fig. 24 |
it |
[ |
I i
i
REFITTING THE DRIVING .I
SHAFT ASSEMBLY I
t. {]
b
1. With the aid of special set- ‘|:' |
ting tool ( ), fit oil “
seal into the rear axle case. i}
Smear the inner face of the 7 - h ‘
= axle case with quality hub . : Hi
0Oil seal bl
grease., The amount of grease il
required is about 40 gr. O
Hub grease—! b 1
T
etting ‘ fik |
ool » ‘
ress bed Setii - ||
etting too il
@) |
|
I
Fig. 25 ‘
o 7 - 21 i !
3 I
Il
k-
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2, [IMita 2 mm shim into clear-
ance between axle case flange
and either the right or left
bearing holder and refit the
driving shaft assembly to the
axle case. Tighten the set-
ting bolts evenly to the torque
of 1.8-2.1 m-kg. Shims are
available in the following 5
different thicknesses: 1.0, 0.5,
0.13, 0.076 and 0.05.

3. Fit the opposed end of the
driving shaft assembly into po-
sition until it abuts against the
thrust block in the differential.
Measure the clearance between
the bearing holder and rear
axle case flange. Determine
the thickness of the shim by
adding 0.05-0.07 mm to the
measured value. Fit the shim
having the determined thickness
into clearance between bearing
holder and rear axle case flan-
ge and tighten the setting bolts
in the same manner used on the
other end of the driving shaft.

4. Reconnect the brake pipes
and carry out air bleeding.

Disassembling the differential housing assembly

REMOVING THE DIFFERENTIAL
BOX

1. Apply setting mark to the
side bearing holder and cap
and remove the cap. Then take

T - 22

Shim having|
thickness

| =

e

s e T g

e o

out the differential box assen'lb‘lé_r
When diasssembling the bearing
scribe marks on the right and 3
left bearing outer lace and intel
lace to avoid erroneous inter-3
changing of the parts. b4
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assembly.
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and inter
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REAR AXLE

)\, Setting
mark

2, With the aid of side bearing
puller (8521-0084) and seat
(8521-1743), take out the inner
lace from the differential box.
The projections on the bearing
puller should be hooked on the
inner lace and not on the bear-
ing cage.

Carefully note the fitting po-
sition and thickness of the shim
taken out.

REMOVING THE CROWN WHEEL

1. Take out the fixing bolts on
the crown wheel.

Remove the crown wheel from
the differential box by lightly
knocking the edge of the crown
wheel with a copper hammer.
Hammer should be carefully

@7 ) )

Puller
8521-0084 f|© o

“\_\ ——
T 2 ~
/ { i
r/’_ “ _\
| 8 ﬁ |
Fig. 28

used to prevent damage to the
gears and differential box,
A chisel should not be used to
drive out the crown wheel,

REMOVING THE CROSS PIN AND
DIFFERENTIAL PINION

1. With use of differential lock
pin remover (8514-1601),
drive out the lock pin toward
the direction indicated in figure.

2. With use of cross pin remover
(8521—5033), drive out the
cross pin and then, take out
the thrust block, differential
pinion, bevel wheel and thrust
washers., Arrange the dis-
assembled parts in good order
to facilitate reassembly of them
into original positions.

7~ 23
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8514-1601

511-1342]

8511-1345

Fig. 29

REMOVING THE HYPOID PINION

8521-5032

1. With the aid of special wren-

L-Hypoid pinion

ches (8511-1345) and (8511- k]
1342), remove the nut and take b ]
out the coupling driver. B
: - -.
" g
- '

2. Take out the oil seal and fit "
the bearing separator spindle
(8521-5032) over the tip end of
the hypoid pinion and drive out
the hypoid pinion with a copper
hammer. Carefully note the
thickness of the shim fitted into
clearance between distance
tube and outer bearing.

7T - 24




8511-1342
-~

;

b

//

21-5032

yoid pinion

Bt

Wwith the aid of bearing sepa-

"rator (8521-0082) and spindle

{'3521._5032), take out the inner
jace from the hypoid pinion in-
ner bearing removed from the
differential housing. Carefully
note the thickness of the shim
ritted between hypoid pinion and
inner bearing.

With the aid of special puller

.assembly (8521-0086) take out

the two bearing outer laces re-
maining in the differential hous-
ing. Fit the lugs of the plates

REAR AXLE

(C) and (B) into the grooves -
in the fitting faces of the outer
lace of the inner side and outer
lace of the outer side respec-
tively and fit puller assembly
into the plates (B) and (C).
Then turn the handle (A) to
remove the laces. The follow-
ing manner may also be applied
for removing the outer lace.
Release a lug on the plate from
the groove and fix it against the
projection on the inner wall of
the housing and hook the other
plate on the outer lace and turn
the handle (A).

8521-0086
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Inspection and rectification

INSPECTING THE CROSS PIN
AND DIFFERENTIAL PINION

Visually check the cruss pin
and differential pinion for evidence
of wear, crack or disintegration
and make necessary replacement.
To assess amount of wear, fit
the differential pinion to the cross
pin and measure the clearance be-
tween these parts with a feeler
strip. The clearance should be
within 0.15 mm. The parts with
considerable wear should be re-
garded due for replacement.

INSPECTING THE LOCK PIN

Visually check the lock pin for
bending, denture or other damage
and make necessary replacement.

CHECKING AND RECTIFYING
THE DIFFERENTIAL BEVEL
WHEEL

1. Replace wheel with consider-
able wear or damage on the
teeth.

2. Fit the bevel wheel into the
spline on the driving shaft and
check the play in the rotational
direction. The play should

7 - 26

4

.-

preferably be within 0.2 mm, *
If the play is in excess of 0,53
mm, recondition the parts to 28
hold the play within 0,2 mm by}
replacing the driving shaft or

bevel wheel.

3. Check the engagement of the &
differential box and bevel
wheel, The clearance between!
these parts are standard at =
0.050 mm - 0,115 mm. If the §
clearance is in excess of this
value replace either of the :
parts with larger wear.

INSPECTING THE THRUST
WASHER

Check the differential pinion
and differential bevel wheel
thrust washers for wear and
make necessary replacement.

ki

§
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CHECKING AND RECTIFYING
THE DIFFERENTIAL BOX

1. Check the crown wheel fit-
ting face and side bearing in-
serting face for scores or
roughness. Slight damage to
these parts may be rectified
with fine oil-stone or with fine
emery cloth,

(R

Check the cross pin fitting
hole for partial wear, thrust
washer fitting face for rough-
ness and wear. Check the
entire box for evidence of
crack and replace if defective.

CHECKING AND RECTIFYING
THE HYPOID PINION AND
CROWN WHEEL

1. Visually inspect the both
face of individual gear tooth
carefully for wear, breakage,
crack, pitting or irregular
contact and replace if defective.

Appreciable step wear or
roughness on the big end or
small end of the tooth may be
rectified with fine grinder or
nil-stone,

Small engd

Fig. 34

2. Check the hypoid pinion spline

for distortion or crack and make
necessary replacement,

Note: The crown wheel and
hypoid pinion should be
replaced as an assembly
even if either of the
parts is found to be in
reusable condition.

INSPECTING THE BEARING

(Refer the subparagraph "In-
specting the driving shaft assem-
bly)

THRUST BLOCK

Replace the thrust block if
wear of the portion which is held
against the tip end of the driving
shaft is considerable.

¥ o= By
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Reassembly and adjustment

Reassembling of the differential
and drive gear without careful
cleaning of the parts and correct
means of adjustment will often re-
sult in abnormal operating noise
and abnormal wear of the parts.
Extreme care should be exercised
for reassembling and adjusting to
prevent such failure.

Always renew oil seal, gasket,
split pin and lock washer when-
ever the parts are disassembled.
Crown wheel setting bolts should
also be renewed when reassembl-
ing.

DIFFERENTIAL BOX

1. Submerge the bevel wheel in
gear oil and then fit this into
the differential box together
with the thrust washer,

2. Adhere a thrust washer to

the differential pinion (1) with 3. Fit thrust block (2), drive
grease. Fit th,ls to the bevel the cross pin (3) into position
wheels in opposite directions and lock these parts with lock
and turn the opposed bevel pin (4). The cross pin should |

wheels in opposite directions
and turn the opposed bevel
wheels in a direction simulta-
neously to fit the differential
pinion into the original posi-
tion.

be properly aligned with the
lock pin hole in the differential 3
box. 1

7 - 28
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(-ROWN WHEEL

{. Clean the fitting face of the
differential box and crown
wheel and fit these parts to
proper engagement. With use
- new lock washers, tighten
the fixing bolts (preferably
new ones) evenly in diagonal
sequence to the torque of 6.0
- 7.8 m-kg.

Caution: Tab on the lock wash-
er should not be bent down
at this stage of work.

HYPOID PINION

For reassembly of hypoid pi-
qion, the use of special tools
is essential for obtaining cor-
rect adjustment.

1. Clean the portions of the
differential housing to which
the outer laces of the inner
and outer bearings are fitted.

2.  With the aid of setting tool
(8322—1141) refit the outer
lace of the outer bearing into
position. With the use of an-
other setting tool (8522—1143)
refit the outer lace of the inner
bearing into position.

3. TFit distance piece, inner
bearing inner lace, distance
tube and shim with thickness

'3
( B522-1143

Fig. 36

equal to that previously used to
the dummy pinion shaft (8322-
1139) in the order mentioned
and fit these parts to position
in place of the hypoid pinion.

Fit the inner lace of the outer
bearing, coupling driver and
washer to the dummy pinion
shaft in the order mentioned
and tighten these parts with a
nut to 18-21 m-kg torques.

Note: A shim should not be fit-
ted to the clearance be-
tween inner lace of the
inner bearing and dummy
pinion shaft head.

7 - 29
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4,

Coupling driver -

Quter bearing

Dummy pinion shaft
(8322-1139) >

Dummy bearing
(8322-1137)

Dummy shaft - =
(8322-1138) ™.

Measure the hypoid pinion
bearing preload in the following
manner. Hook a spring balance
to a bolt hole in the coupling
driver and pull the balance in
tangential direction and note
the reading when the coupling
driver started to rotate. With
the use of adjusting shim A,
adjust the preload to give read-
ing on a spring balance of 4.5-
5.6 kg when new bearing is
used, and to give 3.5-4.5 kg
reading with the original bear-
ing. The preload decreases
with an increase in the thickness

7 - 30

5.

of the shim A and increases
with decrease in the thickness
of the shim.

o A s S s AR A

Fit dummy bearing (8322-
1137) and dummy shaft (8322- 3
1138) in place of the differen- &
tial side bearing and tighten g
the bearing cap. Measure the g'
clearance (t) between the dum=1
my pinion shaft and dummy
shaft and take the reading. !
This value is equivalent to the &8
thickness of the shim fitted to =8
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the hypoid pinmion flange. The
shims are available in the fol-
lowing 6 different thicknesses.
0.10, 0.5, 0.25, 0.13, 0.076
and 0.05.

When the above measurement
is taken, take out the dummy
pinion shaft and dummy bearing
and fit the hypoid pinion in
place in the following manner.
Fit distance piece and a shim
with thickness equivalent to
the clearance (t). Then,
with the aid of setting tool
(8522-1165) fit the inner lace
of the inner bearing into po-
sition with a copper hammer.
The inner lace should be al-
lowed to travel all the way in
to provide the shim fitted be-
tween the hypoid pinion and
inner lace with optimum pres-
sure. Fit the distance tube,
shim A (measurement has
been taken) and inner lace of
the outer bearing into position
in the order mentioned with
the aid of setting tool (8522-
1166) and a copper hammer.

Fig. 38

T00L —
{3522-] 165)

Shim and
distance
piece

Assembling the hypoid pinion bearing

Fig. 39

7= 31
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7.

8.

With the aid of setting tool
(8522-1142) fit the oil seal,
and then fit the coupling driver

When the hypoid pinion is
reassembled, recheck the
bearing preload. Fit split
pin and secure the hypoid
pinion.

Application of the specified
tightening torque may fail to
bring the pin hole in the pinion
shaft in alignment with the pin
groove in the nut. In such in-
stance, alignment can be ob-
tained by reducing the lower
face of the nut with a file or
emery cloth, No attempt should
be made to bring the pin hole
into alignment with the pin
groove by increasing the tight-
ening torques.

7 - 32

BACKLASH ADJUSTMENT

lash between the hypoid pinion
and crown wheel may result in
abnormal noise,
tooth contact or abnormal wear
of the parts.

1

and washer, Tighten this

parts with a nut to 18-21 m-kg §
torques. 4

Failure to obtain correct back—f

poor tooth-to-

Fit dummy bearing (8322-
1137) in place of differential
box side bearing and fit these
parts into the differential
housing. The bearing cap
should be tightened after match=s
ing the setting marks previousl'y
applied. |
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5 >, Mount a dial gage to the dif-
-m—kg : ferential housing and set the

: gage probe at right angle to the
big end of the tooth on the
crown wheel at its face used
for reversing.

e i, VT e e

With the hypoid pinion statio-
nary, carefully move the crown
wheel in forward and rearward
direction and measure the back-
lash with the dial gage. The
dial gage reading should fall
within 0.13 - 0,18 mm.

If the backlash is found to be
excessive, loosen the side
bearing cap and move the crown
wheel toward the hypoid pinion
to reduce the backlash, The
crown wheel should be moved
away from the hypoid pinion to
increase the backlash.

5. The backlash should be mea-
sured at least three portions ol
on the periphery of the crown 1
wheel. Each of the measured
value should fall within the
range of 0,13 - 0,18,

t back-
1ion

t in
n-to-
vear

ntial AND PROCEDURE OF ADJUST- the hypoid pinion both in for- i
thes. MENT ward and rearward directions |
to get impression of the tooth

ap
' match- T. Apply red lead to T-8 teeth coutact,

aviously in the crown wheel. :!'5-
3. Tooth contact and procedures

of adjustment are as follows:
2. Apply hand pressure to the

crown wheel so as to impose a

7 - 33
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Correct tooth contact

Tooth contact

Cause

Method of adjustment

A s
B ..

adjusting tooth contact :
adjusting backlash ;

Hypoid pinion
is too far away
from the crown
wheel

(1) Move the hy-
poid pinion
toward the
crown wheel.

(2) Move the crown

B wheel away from
the hypoid pi-
nion and adjust

& A the backlash
correctly.

AR 1 s A o ‘-m’ o Ry

Hypoid pinion is
too close to the
crown wheel

(1) Move the hy-
poid pinion away &
from the crown &
wheel.

B (2) Move the crown ¥
| wheel toward the *
hypoid pinion &
and adjust the 3
* backlash correct—3

ly.

7 - 34




AR

rown
rom

ust

REAR AXLE

Crown wheel is
too close to the
hypoid pinion

(1) Move the crown
wheel away from
the hypoid pi-

nion.
A (2) Move the hy-
3 poid pinion to-

ward the crown

wheel and adjust
& B the backlash

correctly.

(1) Move the crown
wheel toward the
hypoid pinion.

Crown wheel is A (2) Move the hy-
too far away @ poid pinion away
from the hypoid from the crown
pinion ¥ s wheel and adjust
the backlash
corregt%y.
7 - 35
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REFITTING THE DIFFERENTIAL
SIDE BEARING

1.

Upon completion of the back-
lash adjustment and tooth con-
tact adjustment, measure the
clearance between dummy
bearing and differential box
with a feeler strip in the man-
ner illustrated.

Take out the dummy bearing
and measure the difference
between the thickness of the
dummy bearing and the side
bearing which is to be fitted.

If the side bearing is found
to be thicker than dummy
bearing, deduct the difference
of thickness between side
bearing and dummy bearing
from the clearance obtained
by measurement. If the side
bearing is found to be thinner
than dummy bearing, add the
difference in the thickness
between the side bearing and
dummy bearing to the clear-
ance obtained by measurement,
Comparison should be made
between right and left dummy
bearings and between right
and left side bearings.

7 - 36

Pig. 42

Dial gage

Side
bearing

Dummy
bearing

Fig. 43
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The clearance between the
<ide bearing and differential
box is obtained in the above
mentioned manner. To obtain
the thickness of the shim that
is actually fitted, 0.05 mm
should be added to the clear-
snee obtained in the above
mentioned manner.

Typical example of calcula-
tion for determining the thick-
ness of the shim,

Clearance t

vicasured value of the
clearance (t) +0.85 mm
Supposing that the

side bearing is

(thinner) thicker

than dummy bearing

by 0.05 mm -0.05 mm

(+0.05 mm)

Additional thickness

as preload +0.05 mm

Thickness of the shim

that is to be fitted 0.85 mm
(0.95 mm)

As it is clear from the above
calculation, the shim with
thickness of 0.85 mm (0,95 mm)
should be fitted to the clearance
t'. The shim for the side
bearing on opposite side should
be determined in the same man-
ner,

The shims are available in
the following 3 different
thicknesses:

0.25, 0.13 and 0.076

3. When the thickness of the
shim is determined, fit this
into position and fit the inner
lace of the side bearing into
differential box with the aid of
setting tool. (8522-11 64)

Fit these parts to the differ—

ential housing and align the .

setting marks applied to the....
bearing cap. Tighten the set-
ting bolts to 8-9 m-kg torques.

4. Upon completion of the re-
assembly, recheck the back-
lash. If the backlash is found
to be greater than 0.13-0.18,

7 - 37
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move the crown wheel toward
the hypoid pinion, and move
the crown wheel away from the
hypoid pinion if the backlash is
smaller than the above value.
These adjustment should be
made by increasing or decreas-
ing the number of shims fitted
to the side bearings.

The total thickness of
the shims should not be
varied for this adjust-
ment, thatis, the shim
taken away from the
right side should be
added to the left side
and the shim taken away
from the left side should
be added to the right
side.

Note:

INSPECTING THE CROWN WHEEL

DISTORTION

When the differential housing
assembly is reassembled, check
the crown wheel distortion in the
following manner.

Mount the dial gage to the dif-
ferential housing and check the
distortion in the back face of the
crown wheel in the manner as
illustrated. The dial gage read-
ing should be lower than 0.08 mm.
If the reading is above 0.08 mm,
it is attributed to unevenly tigh-
tened setting bolts or to foreign
matter binding between the crown
wheel and differential box so
that the parts should be again

7 - 38

disassembled to remove the
cause of trouble., If the mea-
surement indicates that the parts
are in good order bend down the
lock washers on the crown wheel
and bearing cap to secure the
bolts.

&
REFITTING THE DIFFERENTIAL

HOUSING ASSEMBLY

0 Mo

il

14 “ i

3
£

1. Clean the fitting faces of the

rear axle case and differential

3

: &
housing, and apply grease or 3"

sealing compounds to these faces
and adhere new gaskets to them.

Fit the differential housing and &

tighten the bolts evenly to 4.5
- 5.0 m-kg torques.,

i
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2, Refit the driving shaft assem-
bly. (Refer the subparagraph
"Refitting the driving shaft"),

3, Connect the coupling driver
with the propeller shaft. Set-
ting bolt tightening torque is
4.5 = 5.0 m-kg.

4, Putabout 1.2 ltr of gear oil
into the differential housing.

5. Bleed the brake system.

Trouble-shooting and corrections

REAR AXLE NOISES

Upon completion of the reassem-
bly, trouble-shooting and correc-
tions, inspection and adjustment,
confirm the adjustment in the fol-
lowing mannetr.

Operate the automobile on a
pavement with quiet surrounding
at the following speeds and see
if noise arises: 20, 30, 40, 50
and 60 km. The noise that
arises from the road wheels
(tires) should not be confused
with the noise of the differential
unit,

Complaint Cause of trouble Corrections
Noise on Worn gears Replace or readjust
:lera- - = the backlasl
a‘ccc = Hypoid pinion and 16 backiash
tion ;
crown wheel which
are set up too tightly
Noise on Worn gears
Sy high-speed [—
hum : Excess backlash be-
operation . e
tween hypoid pinion
and crown wheel
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Steady hum Steady Insufficient gear oil Replenish with ! %
noise on hypoid gear oil S
!
coast Worn gears Replace 1 .
Loosened or worn Readjust pr‘eload—:)—
bearing replace b |
Loosened crown wheel Replace bolts arl .J‘
washers and 4 h
retighten
When Worn differential gears Replace
turning and worn thrust washers
a corner =
Steady Damaged gears Replace
Consec.utive noise on Foreign matters in axle Inspect and remove
thumping coast case i
sound — —
Excess play in driving Replace
shaft spline
OIL LEAKAGE 3
Complaint Cause of trouble Corrections

Oil leaks from driving
coupling of the differen-

Excessive oil

Check and adjust

tial housing Defective oil seal Replace

0Oil leaks from axle case Loosened differential Tighten
housing setting bolts k-
Defective gaskét Replace
Cracked case Replace

Qil leaks into brake drum

Excessive o0il

Check and adjust @&

Defective oil seal

Replace

Clogged oil catcher
hole

Clean

7 - 40
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\O TRACTION ON DRIVE WHEELS
—8
; Complaint Cause of trouble Corrections
ad or
b propeller shaft is in Broken driving shaft Rectify or replace
ind ¢ sormal function or deviated driving shaft i

Damaged or worn gears Replace

Defective parts in dif- Replace
ferential

|
|
|

ns iil
HUM Ll
i
ust
{
H il
(Il
: ]
.\ i
I N
ust b8 1
i
|
| i!z[
) i
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FRONT SUSPENSION

PART 8 FRONT SUSPENSION (for model PR)

Introduction

The use of newly improved inde-
pendent suspensions in front and
rear contributes to the excellent
road-holding with improved riding
comfort even at high-speed motor-

ing.

Bellett.

Data and specifications of the front suspension

The lowered center of gra-
vity with reduced under spring
loads add to the stability of the

Type

Toe-in (mm)
Camber

Caster

King pin inclination

Shock absorber

Wishbones with coil springs

3 \
1°30" + 15!
30Y £ 1§87
300 + 151 i
Telescopic,

hydraulic

double-acting

(when fully
laden)

Data and specifications of the front coil spring

{liting position

Parts number

Model

PR 20

PRD 10

Both right and left

51211-094

Right-hand side

51211-095

Left-hand size

51211-096
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Free length (mm)

Wire diameter
(mm)

Spring constant
(kg-m)

Color marking

Range of
load
acceptable

378.5
13.5
3.0

White, yellow
and red

White 509 493
Yellow 492 477

Red 476 461

384
14
3.5

White, yellow
and red

White 613 594
Yellow 593 575

Red 574 555

367

14
3'5
White/blue,
yellow/blue
and red/blue
White 549 532
Yellow 531 514

Red 513 497

Note:

The coil springs are identified with color marking.

The insulator rubbers are used in the model PR 20

and PRD 10 in common.
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N
58 57 56 5 5I

Component parts of the front suspension

Fig. 1 4

1. Front cross member 12. Bushj; fulcrum pin - éﬁ
2. Bolt; cross member 13. 0ddie nut : | B
3. Spring washer 14. Spring washer ' fk'
4. Washer; plain 15. Upper link end assembly

5. Coil spring 16. Boot

6. Insulator 17. Spring L
7. Upper link assembly; pin 18. Nut b
8. Upper link 19. Washer Ei'
9. Fulcrum pin assembly 20. Split pin ﬁw
10. Bracket; fulcrum pin 21. Bolt il
11. Bolt; fulcrum pin 22. Spring washer f
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23.
24
20
26.
27
28.
29
30.
s
32.
33.
34 .
35.
36.
Ly e
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48,
49,
50.
ok i
52.
16
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64,
65.
66.
67 .
68.

Shim;

Nut

Lower link assembly:; pin
Lower link
Fulecrum pin assembly
Fulcrum pin
Distance piece
Bush

Washer

Nut

Lower link end assembly
Boot

Spring

Bolt

Nut

Split pin
Spring washer
Clamp bracket
Lock plate
Bolt

"U" bolt

Nut

Spring washer
Knuckle
Knuckle arm
Bolt

Spring washer
Nut

Bearing; outer
Bearing; inner
0il seal
Distance piece
Lock washer
Nut

Split pin

Cap; hub

Hub

Wheel pin
Screw

Wheel nut
Brake drum
Bump rubber
Bolt

Spring washer
Stabilizer bhar
Bush; stabilizer

69.

70.
T1.
T
o
4.
5
76.
T
78.
Tk
80.
81.
82.
83.
84.
85.
86.
87.

Clip

Bolt

Bolt

Spring washer
Spring washer
Hanger assembly
Cushion rubber
Washer

Nut

Rubber bush

Cap k.
Bolt k1
Nut

Bolt

Washer

Shock absorber
Retainer washer; outer i ]
Retainer washer; inner a2
Rubber bush
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construction of the front suspension

The wishbones with coil springs
adopted in the front suspen-
i This suspension comprises
e upper and lower links of differ-
ent length mounted to the side mem-
per and cross member, respec-—

tively.

are

The double-acting shock absorb-
ors used in this suspension include
.. ~i1 lock device in their tensile
<ii- ‘or providing better damping

effect with minimized operating

noise when compared with the ef-
fect of the conventional shock ab-
sorbers with rebound rubbers.

The camber and castor can be ad-
justed by varying the thickness of
the adjusting shims fitted into the

upper link.
2)

(Position A in Fig.

Construction of the front suspension

Fig.

2
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Front suspension unit removal

1. Disconnect the steering shaft
from the coupling.

2. Remove the stabilizer bar.

3. Take out the nut from the
shock absorber in the engine
compartment.

4. Jack up the front part of the
car and support it on the suit-
able stands fitted to the jacking
tube on the lower part of the
under-frame.

5. Remove the wheels, brake
hoses and shock absorbers.

To prevent the brake fluid
from flowing out through
the disconnected joint,

the loose end of the joint
should be covered with a
clean rag and temporarily
fastened to the convenient
part of the frame at a level
higher than the master
cylinder.

Note:

6. Disconnect the track rod end
from the knuckle arm. The use
of a puller (8521-0078) is es-
sential for this operation. (See
the paragraph "Steering")

7. Clips (8523-1544) should be

used for removing the coil springs.

Hold a jack against the lower link
end and compress the coil spring.

8 - 6

Fit three clips, with the larger:
hooks turned up, to the peri-
phery of the coil spring in the
axial direction. Then fasten
the spring with a band and bolt,

Loosen the oddie nut on the
lower fulerum pin and disconnect
the upper link end from the
link. Gradually lower the jack &%
and remove the spring. Com-
press the spring with the aid _,;-'.
an arbor press or the like and :
remove the clips and band.

Removing the coil spring

Re
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r_[ I
9. Lift the engine with a hoist. [f [
10. Remove the engine mounting ' .
rubber setting bolts from the fift 1!
cross member. diH
rer :
- 11. Disconnect and take out the ‘
battery. | . {
i T
< o ar i 8§
12. Remove the bolts fixing the i ] J
cross member to the under frame IR
oot Fig. 3(b) and dismount the suspension unit 5I'_ HE 1
yper by gradually lowering the jack. i | (1}
ck H | il
i il { !.
of 3. As the upper link is mounted '}
d to the side member, it can not !

be removed unless the double

nuts on the fulerum pin bracket

;
i
in the engine compartment are | f
taken out. | IR
IIHHERR &
Note: When removing the upper H .-"_!: ,‘
link, note the number of LR I
1 camber. and caster ad- . T — .‘.' 1
Jjusting shims found in SRRNTEE AV B g i i i
their positions. I};‘ i | ‘ Iy
Pig. 4 1
i 18
F* I |
IR |
i
i 1]
HESE
i (i I !
1 P -l!' || | ’
i Refitting the front suspension unit f |H !
= | i 18
il | §
. : l-q |:'i i
Refit the front suspension in the torque. Front' cross’member set i J||1 i B
reverse order of removal. bolt tightening torque is 6 m-kg. 5 B | }
. : ' &
Securely tighten the cross mem- ;’ 1
ber set bolts with the specified i { B
il |
8 -7 E r;f ! ; ‘:'
| !
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| )
Removing the lower and upper link
1. Remove the knuckle from the 3. Remove the upper fulcrum pin.;,'

lower link end. assembly. ;

- 2. Loosen the lower fulcrum pin 4. Disconnect the knuckle from
fixing bolts and remove the lower the upper link end.

link.

Removal and refitting the upper fulcrum pin bush

4

1. Parts name and parts numbers ii. Place the fulcrum pin bush

of the special tools. on the adapter and mount the

attachment (8523-1385) over
the fulcrum pin bush. Then

Attachment 8523-1385 fit the push bar (8523-1 394)

into the bush from upward
Adapter 8523-1386 and press it out downward.
Guide pipe 8523-1380

i iii. Apply the same procedure
Push bar 8523-1394 for removing the bush on the
; other side.
Attachment 8523-1384

b. Method for fitting
2. Use of the tools
i. Place the upper link on 3
the adapter as illustrated
in Fig. 6. Then mount the

: . . bush on the upper link and =
i. Mount a guide pipe (8523” fit the attachment (8523~ -

1380) on the press bed and 1384) and apply pressure.f*‘

a. Method for pulling out

place the adapter (8523~ :
1386) over the guide pipe. ‘
%
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Upper link
> i

Press head

Push bar (8523-1394)

Attachment (8523-1385)—
Adapter (8523-1386)

T H I R

Removing the upper fulcrum
pin bush

Fig. 5

Press head

Attachment (8523-1384)~_
Bush

Adapter (8523—1386)\ '

Upper link

P _.
Press bed ¥

Refitting the upper fulcrum
pin bush

Fig. 6
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4

Parts name and parts number
of the special tools.

Guide pipe 8523-1380
Distance tube 8523-1382
Plate 8523-1383
Attachment 8523-1384
- Adapter 8523-1386

Method for use
a. Method for pulling out

i. Mount a guide pipe (8523~
1380) on the press bed and
place the adapter (8523-
1386) over the guide pipe
with the flange on the fulecrum
pin bush properly aligned
with the groove in the adap-
ter.

ii. Fit the distance tube (8523~
1382) between the two boss
on the lower link to prevent
the link from deformation.

iii. With the arbor press, apply
pressure to the fulerum pin
from upward until the fulcrum
pin extends about 7mm from
the fitting position.

8 - 10

Removal and refitting the lower fulcrum pin bush

iv. Fit a plate (8523-1383)
into the clearance between
the projection on the fulcrum
pin and the upper bush,

v. Turn the lower link upside
down and apply pressure to
the fulcrum pin from the side
to which the plate is not fit-
ted and remove the bush and

pin.

vi. When removing the bush on
the other side of the lower
link, carry out the above
operation (1) and (2) and.
then remove the bush by usiny
the fulerum pin as a substitule
for attachment, -

Press hea,d)g |

Plate ;;
(8523_1383IWHT2

Fulcrum pin—_ [~

(8523-1382)
Adapter
(8523-1386)

Guide pipe.:: (=
(8523-1380)1,

il

Distance tube |
i

|

L)

Press bed

&
-~
-
18

Removing the lower fulcrum
pin bush

Fig. 7
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b. Method for fitting the bush 1i. When refitting the bush
into position on the other - |

i. After carrying out the side of the lower link, fit -

above operation (1) and the fulerum pin into one of bl {1 _!
(2), align the bush with the Lhe; bu;.?’h an(d1 )Carry out dhe IE i ;
link boss and mount the Spshakon above:, |

83) attachment (8523-1384) il
veen over the bush. Then apply 1 '
alerum pressure with the aid of an i
arbor press. |
H
- i [
upside i |-iH
re to [l
1e side Press head _ i | .'i: !
ot fit-
sh and Attachment (8523-1384) :
Bush ¢ g1
il
ush !:r
ower

Jove
) and

!
l
| ‘ ,E
|
by using Distance tube (8523-1382)- | | ‘ :
ubstitute If " il
] [N
Adapter (8523-1386) i | !
% HEHE .
Guide pipe (8523—1380)\: N~ 'iiw'!
e — = | i]
i
Bl
Refitting the lower fulcrum pin bush f
(i

Fig. 8

s il

8 - 11 ;!r
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Refitting the lower and upper link

Carry out the refitting work in
the reverse order of removal.
These parts should be securely
tightened with the specified tor-
que as they play an extremely
important role in assuring the
automobile of safety.

1. TFit the upper link fulcrum
pin assembly to the body side.
Tightening torque is 9.0 -
10.5 m-kg.

2. Fit the upper link end to the
knuckle. Tightening torque
is 7.0 m-kg.

3, Fit the upper link end to
the upper link. Tightening
torque is 1.5 — 2.5 m-kg.

4. Fit the lower link fulcrum
pin assembly to the cross
member. Tightening torque
is 5.3 m-kg (for "u" bolt)
5.0 - 6.0 m-kg (for bolts).

5. Fit the lower link end to
the knuckle. Tightening
torque is 7.0 m-kg.

6. Fit the lower link end to the
lower link. The bolt should be
fitted with its head turned to-
ward the ground and tightened
by turning the nut. The bolt
tightening torque is 2.0 - 3.5
m-kg.

8 - 12

7.

%)mﬁnfa{ ;

Tighten the oddie nut on the
upper link fulerum pin. The =
tightening torque is 9.0 m-kg.

Tighten the oddie nut on the I
lower link fulcrum pin. The
tightening torque is 15 m-kg. ©

Note: The oddie nuts in sub-
paragraph (7) and (8)
above should be tightened
with the specified torque
while the automobile is
subjected to the standard
loads. The nuts, if ]
previously loosened,
should be retightened in
the same manner.

Insz

il g
of w
repl

Upper and lower link : 3.

Fig. 9
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8) Tightening torques
o Fig. 10
que
1s
lard
lin
Inspecting the front suspension
y ¥ Clean the parts with detergent 5. Check the upper and lower
; oil and inspect them for evidence link end for wear.
of wear, damage or cracking and
1 if :
ERECARAE. DRERASREY 6. Check the upper and lower
fulecrum pin and rubber bushes
I ; Check the uppee and lowe_r for wear and weakness.
‘ink for cracks or deformation.
. . i 1
2. Check the coil springs for ¥ .CheCk R e e
ARl < ack bendi noise comes from the shock
HRRR REARESIDN ReRng. absorbers when they are oper-
ated. Check the rods for bend-
3. Check the coil spring insula- ing and examine the external
tors and bumper rubbers for part of absorbers for evidence
weakness and damage. of oil leakage and cushion rub-
bers for wear or damage.
4. Check the stabilizer bar and

rubber bushes for wear.

8 - 13
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Removal, inspection and refitting of the front hub

REMOVAL

1. Loosen the wheel nuts, jack
up the front wheels clear of the
ground and support the car on
suitable stands. Then remove
the wheels and brake drums.

Cautions: When disassembling
the hub without removing
the brake shoe and drum
cover assembly, extreme
care should be taken not
to contaminate the brake
lining with the grease in
the front hub.

2. Remove the hub cap and take
out the split pin, hub nuts
and lock washers.

3. Remove the front hub.

Caution: Care should be taken
not to allow the outer
bearing to fall off.

INSPECTION

1. Remove the distance piece,
oil seal, inner bearing and
outer lace in the order men-
tioned and check them for wear,
discoloration and damage.

g - 14

2.

0000 00 0o

Replace the parts as a com-
plete assembly if wear, dis-
coloration or damage is noted.

2 TR

When removing the inner and
outer bearing outer laces, fit
a suitable block or the like to
the groove in the hub and drive
out the laces with a wooden
manner.

Carefully examine the end of =&
the knuckles and their thread ‘4}
for evidence of wear or damage.

5
X

=

% :

!
ff’ \

Aok

Inspecting the parts

Fig. 11 2

By
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REFITTING

13

2.

3.

Fitting the front hub into the
knuckle requires special atten-
tion for greasing and adjust-
ment so that the refitting work
should be carried out in the
order described below.

With the aid of an arbor press,
fit the outer lace of the inner
bearing into the hub. The outer
lace should be fitted into posi-
tion with the side having larger
‘nside diameter faced outward.

IF'it the outer lace of the outer
bearing in the same manner.

Fitting the outer lace

Fig. 12

Pack grease in the internal
vart of the hub. Remove the
excessive grease by inserting
a metal strip or the like into
the center part of the hub and

moving it along the inner cir-
cumference of the outer lace.

Note: The genuine hub grease
(Sunlite grease) should
be used in the bearing.
The mount required to
fill a bearing is 65 - 7Ogr.

Apply 15-20gr of grease to
the hub cap. The internal part

of the cap should be cleaned
before reassembly.

Amount of lubricant

Fig. 13

In order to allow ample amount
of grease enters into the internal

part of the bearing, hold grease
on the palm of the hand and rub
it into the bearing while turning
the bearing with another hand.
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7. Fit the hub to the knuckle and
put lock washer and nut back
into their positions. Then ad-
just the bearing preload.

ADJUSTING THE FRONT HUB
BEARING

1. Adjusting method

The front hub bearing pre-
loads should only be adjusted
in the following manner as it is
extremely important for obtain-
ing optimum adjustment.

Measuring the torque required
to rotate the drum

Fig. 14
a. Tighten the hub nuts to ' H
4.0 m-kg torque and again
turn them loose.
2. Before making
this measurement, i

b. Turn the hub several times
in both directions to allow the drum S_hOU]'d be
the bearing rollers to rest careflqu 1nspe_ctec‘1 to
in their positions. see if its rotation 1s : -

restricted by the brake

. shoe.
c. Re-tighten the hub nuts to

3.0 m-kg torque and turn them :

back 30°-60°, then fit the Readjustment is necessary if
' split pins. the measured value does not fall
' within the specified range.

d. A force required to ro-
tate the drum is 1.5-2.0 kg
when measured at the posi- .
tion of the wheel pin. 1¢

Note: 1. For measuring
the torque, hook the
spring balance to a :
wheel pin and pull it % 1
in tangential direc—
tion.

g8 - 16
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Inspecting and ad justing the front wheel alignment

Front wheel alignment

Toe—in (mm)
Camber
Caster

King pin
inclination

3
1% 30! 15"
30" +15"

7° 30" + 15"

Sort of adjusting shims available

Parts number

Thickness (mm)

51249-072 (116)
51249~073
51249-074
51249-102

0.8
1.6
2.3
4.5

“EPARATIONS FOR INSPECTION
AND ADJUSTMENT

Prior to inspecting and adjust~-

ing the wheel alignment,

the fol-

lowing should be carefully ob-
served as any minor variations
would often lead to malalignment.

1.  The wheel alignment should be
adjusted with a rated load placed
on the automobile.

2. The disk wheel and the front
hub should be carefully checked
for proper tightness and optimum
play.

3. Check the upper link and lower
link clamp for tightness.

4. Check the tires for deflection
and proper air pressure.

5. Park the automobile on a level
for measurement.

TOE~IN ADJUSTMENT

The front wheels are so arran-
ged that when viewed from an ele-
vated position, the front wheel
track of the front part of the wheel
appears slightly narrower than
that of the rear part of the wheel.

Malaligned toe-in gives a rise
to tire wear, often results in
heavy steering operation and fur-
ther causes shimmy or vibration
of the front wheels. The toe-in
can be properly adjusted to spe-
cification by turning the track
rod adjusting tube for the steer-
ing. The standard toe-in with
rated load is 3 mm. '

[TTPNE L
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- B -
Toe-in
£_.
e
Toe-1in
Fig. 15

Note: The steering system of the
Bellett is so arranged that
the lock nuts for the rack
shaft hold the steering
from excess travel as the
lock nuts serve as stoppers
for regulating the turning
angle of the front wheels.
(The lock nuts are provided
with rubber washers to
protect the lock nuts from
steering shock). For
this reason, the effective
steering angle and the
turning circle should be
correctly adjusted after
the toe—in alignment is
adjusted by adjusting the
length of the track rod.
(Special attention should
be invited to adjusting the
track rod properly to
avoid the contact of the
stabilizer bar with the
inner face of the front

8 — 18

W

tires. The toe-in ad-
justment should only be

carried out in the following
manner. The paragraph
nSteering" should be used
as a reference for adjusting
the travel of the rack.)

Jack up the front suspension
and bring the steering wheel
into intermediate position by
turning it one time and a half
back from the extreme end of its
rotation.

Align the front wheels to

straight-driving position. This -

adjustment provides the same
length at the right-hand and
left-hand side of the track rod.
(About 203 mm).

Apply mark to the center of

the tire treads along their peri-

phery by turning the tires.

Mount the front tires on the
turn tables. (This is necessary
to obtain correct toe-in align-
ment).

Shake the car several times
and allow it to set back into
normal condition.

To bring the car on level, =
insert wood blocks having the &
height identical to the turn tables
underneath the rear wheels. &
Note: As the Bellett is so ar- IE
ranged that the camber of8
the rear wheels varies |
with the varying load. &

o0
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To hold the camber in
correct alignment, the
car should be supported
on suitable stands in nor-
mal operating condition.
The use of a jack should
be avoided.

Set the tip end of the toe-in
gage pointer to the center line
of the wheel.

Bring the tip end of the toe-in
gage pointer into contact with
the mark applied for measure-
ment. Measure the distances
between wheels denoted by A

and B.

en the right and left outer track
rod adjust tube lock nuts and
turn the adjust tube the same
amount until 3 mm toe-in is ob-
tained. Turning the adjust
tubes in directions reverse to
those indicated by arrows in
Fig. 17 gives toe-out,

For adjusting the toe-in, loos-

Toe—in measurement

Fig. 16

10. Turn the steering wheel all

the way in both directions and
check the steering angles.

Inside 36°

Outside 33°

Coupling

(.
i

Toe—-in increases

Toe-in increases

(Turned the same amount as
the other in the reverse
direction)

Method of toe-in adjustment

Fig. 17

8 - 19
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Camber ] flr‘ Kingpin

angle ~‘ [— inclination
1930 7°30!
/f‘\\
(]
—=R]
II|III
| -
; ®)
N ] level
7777777777777

Camber and Kingpin inclination

Fig. 18

ADJUSTING THE CAMBER AND
CASTER

1. Camber

As the front wheels are pro-
vided with camber, the wheels
are farther apart at the top than
at the bottom when viewed from
the front side. The purpose of
the camber is to provide easier
steering with improved steering
stability together with the effect
of Kingpin inclination.

2. The Kingpin inclination has

the close relation to the camber.

8 - 20

Caster

Fig. 19

3
The Kingpin inclination is the :EL
inward tilt of the knuckle from®
the vertical while the camber is
the outward tilting of the wheels

from the vertical.

FENTE

P

Caster

Caster is the backward tilt ;;:
of the knuckle from the vertical_-\

For adjusting the camber and’
caster, loosen the upper link#
fulerum pin bracket nut in the €
gine compartment side and adjust
the number of shims fitted into#
clearance between the body ands
upper link bracket. i
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1. Increase the thickness of the CHECKING THE FRONT WHEEL il !
shims fitted to increase the tilting ALIGNMENT WITH THE USE OF i
s angle toward positive direction. SIDE SLIP TESTER | F
o (The same amount of increase i

should be given to both fr(?nt and 1. Heavy steering i
rear wheels. 7 mm of shim it
thickness corresponds with 10

. Upon completion of adjustments | i
of camber angle).

on toe-in, camber and caster,

measure the side slip with the !

| 2. For increasing the caster aid of the side slip tester. If |
angle toward positive direction, the tester reading does not fall |l f! ;
increase the thickness of the ad- within the standard value, ! 1| |

justing shims fitted to the front readjustment is necessary. | i
and reduce the same amount from ill il

the shims in the rear. | ‘{1!

i

For example, to increase the '
caster angle toward positive
direction by 1° add 3.26 mm
of thickness to the front and |
deduct 3.26 mm from the total ‘
thickness of the shim at the rear.

Note: Failure to adjust both
front and rear shims gives
maladjusted camber angle.
The camber, caster and i
toe-in have the close re— i
lation to the front-end ‘
geometry and therefore, - | et ¢

o resetting of the caster and dlit

1

t Fig. 20 i

cal. .‘

r 1 .
e camber necessitates the
sels

readjustment of the toe—in.

Measuring the side slip il

djust .
to the . !
and

8 - 21 :|=:.:.
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Data and specification of the shock absorbers

Front Rear
Parts number 51630-205 51630-207
Length at maximum (mm) 360 350
Length at minimum (mm) 250 235
Stroke (mm) 110 TS
Damping Compression side
kg/m/sec 130 + 20 105 + 16
Rebound side
kg/m/sec 20 + 4 20 + 4
27 27

0il lock stroke

Parts identification
(front and rear)

(End bolt is provided with groove)

with groove

SRR

By

8 - 22
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Sectional cut-away view of the shock absorbers

- Gasket

; | Ny A

Bearing

Piston rod

Cylinder
0il port
Stopper ring

Piston

Ring

- Base wvalue

Component parts of the
shock absorber

Fig. 21

inspecting the shock absorbers

The shock absorber should be
checked in the cases where:

the rod and gasket are
well lubricated and hence

this is not detrimental

1. Considerable amount of oil is

leaking.

Note: An appreciable amount of
oil leak indicates that

to normal operation.

2. Worn cushion rubbers at the

lower and the upper mount of
the shock absorbers cause noise

8 - 23
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to develop and lead to damage of
the shock absorber when they
are subjected to road shocks
continuously. (Replace the
shock rubbers)

3, If serious vibration or rocking
motion occurs and continues when
the automobile is on travel. This
can be easily tested by shaking
the body of the automobile a few
times with hands and see if rock-
ing motion continues when hands
are released.

4. Immediately after the driving,
touch and feel if the internal
temperature of the shock absor-
pers has increased. Under nor-
mal working condition, the vib-
ration energy absorbed by the
shock absorber is turned into

Trouble-shooting and corrections

TROUBLE AND CORRECTIONS

1. Heavy steering

For detecting the cause of
heavy steering, jack up the
front wheels clear of the ground
and turn the steering wheels in
both directions.

8 - 24

heat and dissipated thereby -'7:,___.
ing an increase in the internal i
temperature of the shock absors
per. For checking the function
of the shock absorber, remove
it from the car reciprocally mova.
it several times by holding the¥
pin on the lower part of the mount
again reciprocally operate the
shock absorber quickly and feel
the resistance of the internal [
pressure. The shock absorbe
should be regarded as worn out
if it is not provided with resist
ance. #

i
!
]
_:1
_i
4
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STEERING WHEEL VIBRATION

Cause of trouble

Correction

Maladjusted front wheel alignment
Insufficient tire pressure

Poorly lubricated ball joints
Defective housing

Ball joint binding

Inspect and adjust

Adjust to proper pressure
Re-lubricate

Readjust or rectify

Rectify or replace

STEERING WHEEL PULLS

(=

Maladjusted front wheel alignment

Use of tires with unequal outside
diameters

Dragging wheel on one side
Unbalanced tire pressures
Broken or weakened coil spring

Worn front hub bearing or
maladjusted bearing preload

Irregular wheel-bases

Inspect and adjust

Replace

Adjust
Adjust to specified pressure
Replace

Adjust or replace

Rectify

8 - 25
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e il g,

EXCESSIVELY WORN AND PARTIALLY WORN TIRES

1. Improper tire pressure Adjust to specified pressure "_%
2. Maladjusted front wheel alignment Adjust F‘;
3. Loosened front hub bearing Re-tighten and adjust ’“
4. Deflected wheels Rectify or replace a
5. Unsuitable tire-interchanging Practice in period indicated
6. Unbalanced tires Inspect and adjust

{

L

%

8 - 26
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FRONT SUSPENTION (for model KR)

Main data of front shock absorber

KR 10 & 20 KRD 10

Type

Torsion bar measurements
Length x Dia.
Twist rigidity ratio
Shift (phase)

Toe-in (in ( ) indicates
value when unladen

1 )
g

Camber (
(Caster (

King pin inclination

n)

Independent suspension,

796mm x 20.5mm
3.02 kg-m/deg

33320

torsion bar type

T796mm x 21.2mm
3.45 kg/deg
ol

2~4mm (4 ~6mm)

12 +15' (0°40' + 15')

1°30' +15' (0°13' +15"')

7° (70 20r)

8 - 27
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— ——=
Main data of front suspension :i
Type Cylindrical double-acting hydraulic 'i%
Part No. 51630 - 128 s
Stroke 130 ‘
Maximum length 355 + 3
Minimum length 225 + 3
Damping force e
| Extension side (kg) 49 + ¥
Compression side (l{g) O
5 (At piston speed of 0.3 m/sec) “
He

Bl A e e S

8 - 28
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Key Part Name ig; Key Part Name $2§ 
1 Knuckle; right 1 29 Rubber bush; 2
" left 1 upper link 4
2 | Knuckle arm; right 1 30 | 0Oddie nut 4
H left 1 31 | Distance piece 4!
3 | Stopper bolt 2 32 | Washer 1%
4 Nut; stopper bolt lock 2 33 Upper link end assy.
5 Hub; front axle 2 34 | Boot; upper link end b
6 | Bolt; front hub road 35 | Garter spring b}
wheel 12 36 Grease nipple; o
7 Brg.; front hub outer 2 straight o8
8 " inner 2 37 | Packing ) |
9 0il seal; inner hub 38 | Nut; link end to g
brg. 2 knuckle 2&
10 Distance piece; 39 Washer; ... " j{
inner hub brg. & 40 | Split pin 28
11 | Washer; hub to knuckle| 2 41 | Nut; link end to 1?
12 | Nut 2 upper link )
13 | Split pin 2 42 | Bolt; special,
14 Cap; hub 2 upper link fix.
15 | Brake drum 2 43 | Spring washer
16 | Screw; slotted 2 44 | Shim; upper fulcrum
17 | Wheel nut 12 pin t=1.5mm
18 Torsion bar; right 45 45 " +=0 . 4mm :
" 1 46 | Shim holder } |
" left 1 47 | Lower link; right ¥
" 1 " left 13
19 Arm; right height 48 Arm; lower link g:
control 1 49 | Bolt; reamer 28
" left " 3 50 | Bolt 2.
20 | End piece; height 51 | Nut 16
control 2 52 Nut 8
21 Bolt; . height 53 Spring washer l{
control 2 54 | Collar 23
22 | Seats ws " 2 55 | Lower link end assy. :%i
23 | Snap ring 2 56 | Boot; lower link end 2
24 | Boot; rear end tor- 57 | Garter spring )
sion bar 2 58 Grease nipple
25 " 2 59 Packing
26 | Upper link & 60 | Nut 2
pin assy. 2 61 | Washer; plane 2
27 | Upper link 2 62 | split pin 2
28 | Fulcrum pin; 63 | Bolt; lower link fix. 128
upper link 2 64 | Oddie nut P
——

8 - 30
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FRONT SUSPENSION

5 S Per
Key Part Name Veh.
65 Bolt; reamer 4
66 " strut bar
setting 1
67 Strut bar; right 1
" left 1
o Cushion rubber 4
69 Washer; ... strut
bar setting 2
TO " " 4
71 Blet . e t 2
72 Distance piece 2
73 Oddie nut 2
74 Bolt 4
Nut 4
TG Spring washer 4
77 | Bump rubber; front 2
78 Bolt 4
79 Rebound rubber 4
80 Stabilizer bar 1
81 Rod; stabilizer 2
82 Cushion rubber 8
83 Washer; special 8
; " 6
85 Oddie nut 4
86 | Bkt.; stabilizer bar 2
88 Rubber bush 2
89 | Bolt; bkt. to frame 4
90 | Rubber bush; lower
link 2
91 Stay; flex. hose clip
front brake 2
2 Bolt; ... shock
absorber fix. 2
94 Shock absorber;
front 2
95 | Washer; retainer 4
96 | Washer; " 2
97 | Rubber washer 4
32 | Nut 2
" 2

8 - 31
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lllustration of front suspension assembly

Strut bar __

Stabilizer

Stabilizer bar

Fig. 24 (From front)

8§ - 32
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; St i
{5) ) L |
(DIESEL) 21 24 —

(GASOLUINE) 20.5¢

(Side view)

General description of front suspension

Torsion bar type independent
suspension mechanism is adopted.
To the torsion bar, which uti-
lizes the twist elasticity of steel
bar, double acting cylindrical
type hydraulic shock absorber is
ised in combination. This type,
roiataining spring functions to
1o torsion bar, by the upper
and lower link fitted to the side
frame, it enables independent
movements for left and right.
Camber, caster adjustments
follow a method whereby adjust-
ment is performed by shim loc-
ated between upper fulcrum pin
ant side frame. Also, the lower
liiil to maintain stability, itis

fitted to the frame by strut bar.
This fixing point at frame side,
unless it is on the center continu-

ation line of torsion bar, proper
functions are unobtainable and
may lead to damages. Therefore
when fitting, special care if
necessary.

Furthermore, there are 2
kinds of torsion bar; namely,
diesel engine powered vehicle
(outside diameter 21 2;5) and
gasoline engine powered vehicle
(outside diameter 20.58).

B .
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To remove and refit component parts of front suspension

TO REMOVE AND FIT TORSION
BAR

1. Jack up and remove height 4.
control arm set bolts

. te:
2. Pull out height control arm Note

@) from torsion bar ()

3. Pull out torsion bar (3
from lower link arm

(§ CAMBER CASTER ADJUSTING SHIM

fhzﬁcﬁTonuou BAR

i i
Il__
X, / (DHIGHT CONTROL ARM
(DHIGHT CONTROL ARM SET BOLT -';
\ @LOWER LNK ARM
N 1'__.
® UPPER FULCRUM PIN SET BOLT E
(DUPPER LINK END i
(8 UPPER LINK 13
Fig. 26 T

8 — 34

To fit reverse the proceduresh
of foregoing. k-

Pre-set is made in right#
returning for right side #

bar and left returning ¥
left side conditions, =
therefore left and right &
are not interchangeable &
To distinguish, at rear;

end of each bar R for |

right side and L for '
left side are marked.

__SIDE FRAME
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TO REMOVE AND FIT UPPER
LINK

1. Jack-up the car and remove
the wheels.

2. Remove upper link end from
knuckle. (Refer Fig. 26)

3. From inside the engine room,
remove the Q) bolts (5) that
fixes the upper fulcrum pin to
the shock absorber bracket,

-t this instant, pay close
attention to the camber, caster
adjusting shim () numbers
and 1ts position. (Refer Fig.
26)

4., To fit perform in reverse
procedures.

~ote: Be careful not to damage
the threads of ball joint.

TO REMOVE AND FIT LOWER
L™, SHOCK ABSORBER AND

STRUT BAR

1. Jack-up the car and remove
the wheels. (For following
refer Fig. 27)

2. Remove stabilizer bar (1)
“om rod stabilizer bar, loosen
the bracket (3) while holding
down the rubber bush and make
it float.

3.

Remove strut bar initially
from the strut bar setting
bracket (5) and then remove
from the lower link.

Remove torsion bar accord-
ing to procedures described
in "To remove and fit torsion
bar" clause.

After removing the bracket
side of shock absorber
from inside the engine
room, loosen and remove the
side.

Remove lower link fixing
bolt (9 to separate the con-
nection with lower link end
10 and then remove lower

link @ .

Note: Be careful not to damage
the ball joint threads.

To fit, perform by reversing
the procedures. Regard to
the tightening of the strut bar.
Note: Frame side fitting point
should be on the center
continuation line, unless
so, it shall not function
and shall lead to damages,
so when fitting the strut
bar, cares are neces-
sary.

R Tt T TP P —
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|
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RUBBER BUSH AMD BRACKET
L FOR STABILIZER BAR _ SHOCK ABSORBER
STABILIZER BAR (DFROMNT SHOCK ABSORBER /.; BRACKET

() STRUT BAR
SETTING BRACKET

(@STRUT BAR \ @Slowea UNK FIXING BOLT
|

(EILOWER LINK

(PLOWER LINK END

(ZROD STABILIZER BAR

Fig. 27
REMOVAL AND FITTING OF ii. Press the upper end por—it
UPPER LINK BUSH tion of fulerum pin and when®
the fulcrum pin has been &
pushed out about 7 mm, &
1. Parts name and parts number insert plate 1 'tothe g2
Plate: Fulcrum pin bush (Fig. 28)
8523-1383
Attachment; Fulerum pin bush
8523-1384
Adaptor 8523-1386
Guide pipe 8523-1380

2. How to use

a. To pull out

i. Place guide pipe @ and
adaptor (3) one upon an-
other on a press stand. : : == Bl
Next place fulcrum pin bush
portion on top the adaptor Fig. 28

©)
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iii. With plate 1) in inserted iv. When pulling out the oppo- !
condition, turn over the site side bush, pull out by ik
upper link. (Fig. 29) inserting the plate 1 1
Next, wutilizing fulerum pin.
pull out one side bush. ¥

i. Place adaptor (3; on
press stand and first of all,
press—in one side bush by

using attachment 2)

To press-in i":
|
ii. Prior to press—in the op- E
posite side bush, insert
stopper (to prevent deform- I
ation of upper link). Under E |
I
|
!
r!

such condition, press-in

the bush by utilizing attach-
ment 2) . (Fig. 30) Hi

|
!
|
i
Fig. 29 [
f
||
REMOVAL AND FITTING OF | {11
LOWER LINK BUSH (.

1. Part name and part number

Replacer assembly; lower
link bush 3523-1701 |

....,..._-_...._.-__

1. Screw shaft 8523-1702 i
2. Nut; large 8523-1703 i
3. Guide plate; i
large 8523-1704 ;l

Il

i
|
Components - '
:
i

4. Adaptor pipe 8523-1705
. Guide plate; 1

small 8523-1706 [
. Bearing 0005-1104 |

I

o]

7. Nut; small

II: *

|Ii
8 - 37 _.":1
£
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2. How to use i

a. To pull out

s G LOWER LINK BUSH
i. Have the guide plate ’5) M ﬂ/ ‘,

and nut 7\ removed. ! ; 5

1i. In condition with Iy 12
3. 4> 6) fitted, insert | ;
screw shaft 1! to the bush, /_g/ﬂw |/ .
2= A1 3N
fit guide plat 5) and nut. RS . caoss memaer o 2

Tighten nut large 2 to
pull out. '

iii. To press-in (Do not use
guide pipe &) (8523-1705)).

1) Similar as for to pull out,
have guide plate (3 and
nut (7) removed.

2) In condition with Q) )
?\ ’) fitted, pass screw
shaft (D through cross
member and insert bush.

3) Fit guide plate (3) and Fig. 32 z,
nut that were removed, "
tighten the nut large @)
to press—in. L

TIGHTENING TORQUE OF EACH_J:

Note: Striking tool should not SECTION
be used, because it
may bend the cross When installing, since each sec-
member. tion is important security part, Jt

should be tightened securely under
regulated torque.

1. Upper link relations

a. Upper fulerum pin e shock
absorber bracket fixing boliﬂ_ﬁ;%
tightening torque = 7.0 ~ 8.05
kg-m.

8 - 38
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a.

FRONT SUSPENSION

When oddie nut is loosened, ©)21.0~22.0km-m

tighten securely under regu- @:‘i""sﬂku m Gt
lated torque. & I
Tightening torque = 9.0 ~
10.0 kg-m.

Upper link end = upper
link fixing nut.
Tightening torque = 21.0 &ian

22.0 kg-m.

Upper link end<— knuckle
fixing nut.

. (@7.0~8.0kg-m

Fig. 33

Rightening torque = 11.0 ~
12.0 kg-m. (Fig. 33)

Knuckle relations

Knuckle arm <=—knuckle
fixing bolt.

Tightening torque = 4.5~.5.3
kg-m. 7.0 ~ 8.0 kg-m.
(Refer Fig. 33)

Lower link relations

§Fo7 | | 1 \
| | i \
/ d)7.0~8.0kg-m| / \

d/3.0~4.0kg-m bi6.0~8.0kg-m\
: 18.0—19.9kg-m 11.0—12.0kg-m(c}

Lower link fixing bolt /
oddie nut fixing.

Tightening torque = 18,0 ~ Fig. 34
19.0 kg-m.
Lower link end = lower c¢. Lower link end <« knuckle

link fixing nut. fixing nut.

Tightening torque = 6.0 ~
8.0 kg-m.

Tightening torque = 11.0 ~
12.0 kg-m.

8 - 39
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d. In case lower link arm is WHEEL FIXING NUTS
removed, tighten under re-
o - ] - . :r‘-
i;::tf ltsrquel'inkIf?‘;er lmtk Tightening torque = 9.0 ~ ¥
wer xing nut. 10.0 kg-m. %
Tightening torque = 7.0 ~~ :
8.0 kg-m. 3.0~4.0 kg-m. i

e. Strut bar «— strut bar set-
ting bracket fixing oddie nut.

Tightening torque = 7.0 ~
8.0 kg-m. (Refer Fig. 34)

To check each component parts of suspension

After cleaning parts with clean-
ing solvent, check them for wear,
damage or crack and make neces-
sary replacement.

1. Cracks of upper link and
lower link.

2. Crack, twist or fatigued
torsion bar.

3. Worn or damaged bump rub-
ber and rebound rubber.

4. Fatigued stabilizer bar and
worn rubber bush.

5. Worn or cracked ball joint, . .
J 7. Unusual noise of front shock ©

absorber, bent rod, oil leaks
6. Check strictly the base of from packing, wear and da- ;
knuckle and threaded portion. mage of cushion rubber. ;
'i
8 - 40
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Fig. 36

To remove, check and fit front hub

TO REMOVE 3. Remove front hub,

1. Loosen wheel nuts and jack- Note: At this instant, be care-
up the front of the car. Place fal npt to drop the outer
stand underneath to support bearing.

and remove wheels and drums.
4. When removing the outer race

of inner bearing, tap lightly
with a suitable wooden hammer.

Note: When hub disassembly
operations are to be per-
formed without removing
brake shoe and back
plate assembly, be care-
ful so that the front hub
grease does not adhere
to the brake linings.

TO CHECK
1ock

saks 2. Remove hub cap and then re- . :
= S 1. Bearing worn or discolored
move split pin, hub nut and ; i
and or oil seal is damaged,

lock washer. .
replace in an assembly.

8 - 41
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2. Replace bolts if they are
found to be defective.

TO FIT INNER BEARING
When fitting front hub to knuckle !z-ﬂ,ji—;_.. W
arm, particular attention is re- f f\\ 7
quired to grease packing and ad- [
justments. Therefore, be sure K r
to follow according to following L (“- A
procedures. ﬁ\\
i Illl i'\ I ' T—.GREASE 3
! 1. Using a press, press-in the \Ll;:_A s j :
outer race of inner bearing to ) - OUTER BEARING]
the hub. Fit so that the larger b 3
side of inside diameter is facing Fig. 38 iy
outward.

et |
2. Pack grease to the inner side’
of hub. Then with a narrow _
piece of board or metal piece, ’
insert in the center and scrape
out the grease along the outer =
race inside diameter inside of 7
hub. i

Hub (inside) = 60 + 10g
Hub cap (inside) = 17 + 5g

Note: use genuine hub grease.

3. Pack grease to the rollers of#
both bearings. First of all,
insert inner bearing only to the
hub together with distance
piece and oil seal.

;\ .
=L PG

e, 2




IR BEARING

IONT HUB

ZA

GREASE

UTER BEARING

mer side

ATTOW

l piece,
1 scrape
e outer
1side of

Og
+ 5g

grease.

ollers of
of all,
ily to the
nce

[?it hub to knuckle and after
fitting lock washer and nut,
adjust according to "To adjust
front hub" clause.

Note: Do not pack grease to
the hub cap. If so done,
it shall be excessive
causing grease Lo come
round to brake lining and
becomes dangerous.

I ADJUST FRONT HUB

ADJUSTING METHODS

Adjustment of front hub bearings
is very important. Be sure to

wliust as follows.

. After tightening the hub nut

at 4.0~5.0 kg-m, loosen.

2. Revolve the hub several

times back and forth, enabling
the bearing rollers to settle.

5. Retighten the hub nut at 3.0

4.

kg-m and in between 302~ 60°
returning, lock with split pin.

At this instant, check
whether the bearing pre-load
is 8.5 ~11.5 kg-em or not.

Revolving drive force of
drum is within 1.2~1.6 kg
at wheel pin position,

18
FRONT SUSPENSION ;y'
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5 T
Adjustments of height control arm % |
ol
CAR HEIGHT ADJUSTMENT 4. Refrain from tightening or o
PROCEDURES BY HEIGHT loosening one side only first,
CONTROL ARM but perform little by little % .
alternately left and right. t,
1. Maintain tire pressure prop-
erly. 5 Perform operations by oiling C
the adjust bolt. .
Front wheels: Ci
1.7 kg/cm? (24 ].bs/in2)
Rear wheels: T
2.7 kg/cm2 (38 1bs/in2)
2. Position car on a flat sur- S :
70mm (WHEN EMPTY) T i —

face, shake up and down the
front part of car and where it

- _I".I | it | ;
has settled, adjust so that the fﬁ\ \n\ RS b N g —
car height shall become as . 1 LS '

shown in Fig. 18 with the
adjust bolt located at rear end

portion of torsion bar. PUNCH MARK

3. In case car height is to be Fig. 41
raised, tighten the bolt clock-
wise and when lowering the
car height, turn the bolt anti-
clockwise.

8 - 44
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To check and adjust front wheel alignment i
%F"'»!}
it
e FRONT WHEEL ALIGNMENT il
' ’ I'IP.I
|j.:'.,‘
Toe-in (Inside ( ) is when empty) 2 4 mm (4 6 mm) “’
o ' o i 1)
i n = [ 1 i |
g Camber )| 1° + 15 (0°40' + 15") i ;
i |
Caster " )| 1°30" + 15" (0°13' + 14') ‘ |
King pin inclination ( " Y| 7° (7°20") i ’ _. ‘
1
KINDS OF ADJUSTING SHIM i) |
- ?ifi ;
il "T{T 5':l I
:;:m 1 For camber For caster ’ ;
g’ ( Part No. Thickness (mm) Part No. Thickness (mm) [!'
Hi! :II
, 51249-112 1.6 51249-111 0.4 ;!'; :
TH MARK f .:
Shape illustration Shape illustration

|

i
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PREPARATIONS PRIOR TO
CHECK UP AND ADJUSTMENTS e
l A |
1. Place vehicle on flat grounds
and check whether too much play
of disc wheel fixing and of front
hub are present or not. r
2. Check for tire swings and air 2
pressures. Standard air pres-— B-A = TOE-IN
sures are -
F B {
Front wheels:g %7 '
2 I in2 g
T kg/cm (24 1bs/in?) Fig. 42

Rear wheels:
2e T kg/cm2 (38 1bs/in2)

3., Confirm the fixings of upper
link and lower link ends.

R A RN L

TOE-IN

Toe-in is the condition where
the front wheels when viewed from
above, the distance between left

and right wheels is narrower on TOE-IN ADJUSTMENTS

.

the front side than the rear side.
. . . 1. H > £l ~ont wheels prop-
Maladjusted toe-in will hasten Bg R ?1 ab waests pr p‘
; ] erly in straight-driving condi-
tire wears, unusual wears and tion

'f'»},‘.‘i\ps__v.- qu:p; At T

makes steering wheel operations
heavy, finally leading to front

wheel vibrations. 2. Put measuring marks to toe-

in gauge height position of left
and right tires rear side tread
and then place the tips of toe-
in gauge to the left and right
tire marks to measure the dis-
tance.

8 — 46
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3. Advance the vehicle and
place the gauge tips to the
measuring marks to measure
"A" distance.

B-A =2~4 mm ...
Standard with load.
(4 ~6mm) ...
When empty.

1. To regulate toe-in, loosen
the lock nut of adjust tube and
adjust by turning the adjust
tube. The revolving direction
of adjust tube 1s performed ac-
cording to Fig. 21,

7 S R

STEERING GEARBOX

=

RELAY LEVER

KMNUCKLE ARM RH

KMUCKLE ARM LH

VEHICLE FRONT TRACK ROD "OUTER

— [ KINGPIN ANGLE
CAMBER ANGLE |

CANBER '

e .i
op- éy /T L
di- ' — )
l By the camber, the front wheels § =
when seen from front, the upper .
side is lightly wider than the lower |
-oe- side. Camber together with the ‘11 ==

left kKing pin inclination, is the angle | —
-ead w' h enables easy steering and
el i Staple Ll Y K=
thle front wheels QP —_—
at R T LINE
lis—
Fig. 45
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CASTER

When front wheels is viewed
from the side, knuckle slightly
inclines to the rear.

This inclination is called caster.

CAMBER, CASTER ADJUSTMENTS

1. Camber, caster adjustments
are performed by the adjusting
shim inserted in between upper
link fulerum pin and shock ab-
sorber bracket.

[4®]

To increase camber decrease
shim thickness. Camber 1°
is equivalent to shim thickness
of 4 mm.

3. To increase caster, increa-
se rear portion shim as com-
pared to the front portion.

8 — 48

4.

acnr__f f,

ADJUSTING | STOPPER {
SHIM e
F ﬁ& P ©

i 3

UPPER LINK
FULCRUM PIN

Caster 1° is equivalent to
the difference between the front
and rear shim thickness, which
is 1.6 mm.

Camber and toe-in have de-
licate relations, therefore
everytime camber is set, be
sure to check toe-in.

Vi
al
1

»

31
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KING PIN ANGLE

King pin angle and camber have
very delicate relations. King pin
angle is the angle where knuckle
inclines inward. (Refer Fig. 22)

SIDE SLIP

camber and cas-—
measure side

After toe-in,
ter are adjusted,

<lins by using the side slip tester.
case the tester indications are

beyond the scope of standard,

readjustment is necessary.

STEERING ANGLE OF STEERING

To have the steering angle of
front wheels meet its standards,
adjust with the knuckle stopper
bolt. Knuckle stopper bolt is
fitted to knuckle arm.

Steering angle standard value:

Inside:
Outside:

36°30'
29°00*

Steering angle

NOTE: When turning to the left.

Fig. 50

Troubles and countermeasure of front suspension

and steering systems

Refer the subparagraph "Front
suspension and steering - trouble

shooting and corrections" of
model PR.

8 - 49
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PART 9 REAR SUSPENSION (for model PR)

Data and specifications of rear suspension

Lvpe

Independent suspension comprising coil
springs with leaf springs in horizontal
arrangement

Camber angle

4° (Without load)
-2° 30" (When fully laden)

Shock absorber

Telescopic double-acting hydraulic

coil spring data

Wire diameter x free
length x number of coil

14.0 x 285 x 5.75

Spring constant (kg/mm) 5.65
Color marking White, yellow and red
White 463 - 449
Range of load acceptable Yellow 448 - 433
(icg) Red 432 - 419

Leaf spring data

Length x width x
thickness x number of
spring

Spring constant 0.94

969 x 50 x 6 x 1

The independent rear suspension
comprises coil springs with leaf
springs in horizontal arrangement.
In the rear suspension, the diago-
nal links are used to take up the
‘orque counter-acting upon the
suspension when the brakes are
applied or when the traction power
is transmitted to the drive wheels
thereby eliminating the tendency

of automobile to sway back and
forth, while the leaf springs are
adopted to give better road-hold-
ing when cornering. Double-
acting shock absorbers with oil
lock device in tensile side which
are identical to those in the front
suspension are used in the rear
suspension.

e N e el e S At S ki P SR
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Rear suspension unit in exploded view

Reas

lea
sid

Ca
Component parts of the rear suspension

Fig. 1
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placed underneath the dif-
ferential housing for lifting
the suspension to prevent
damage to the differential
housing.

joint, wheel cylinder lever, ]
clip and brake pipes. |
A

1. Distance piece 26. Bolt
2. Bump rubber 27. Spring washer
2. Spring washer 28. Nut
4. Bolt 29. Clamp rubber
5. Shackle rod 30. Clamp rubber
6. Cushion rubber 31. Clamp
7. Washer 32. Spring washer
8. Cushion rubber 33. Bolt
9. Washer 34. Pin
10. Cushion rubber 35. Diagonal link i
11. Washer 36. Shock absorber
12. Nut 37. Washer
13. Nut 38. Spring washer
14. Seat 39. Bolt
15. Cushion rubber 40, Bracket
16. Sleeve 41. Washer
17. Cushion rubber 42. Spring washer
18. Seat 43. Bolt
19. Spring washer 44, Bolt
20. Bolt 45. Distance piece
o Mou.nting bracket 46, Spring washer
22. Leaf spring 47 . Nut
23. Insulator 48 . Retainer
24. Coil spring 49. Cushion rubber
25. Insulator 50 RkEiRas
il g
| 4
i
flear suspension removal r ‘
1. Jack up the rear suspension 2. Remove the rear wheels. e
by placing a jack underneath the HiHe
lgafsprhqgand anlsupportthe 3. Remove the shock absorbers. { i
side frame on suitable stands. ;J_
Caution: A jack should not be 4. Disconnect the hand brake _ljj:
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F

6.

Rear suspension

Fig. 2

Remove the cushion rubber
and shackle rod from the leaf
spring.

Shackle rod

Fig. 3

Loosen the rubber bush clam-
ping bolts on the diagonal link
and remove the coil spring and
insulator while pressing the
diagonal link downward.

e

7. Remove the flange yoke fixing
bolts (4) on the outer axle
shaft.

8. Remove the rear side bracket
of the diagonal link from the
floor together with the link.

9, Take out the front side bolts
on the diagonal link. When the
front and rear bolts are removed

the link assembly can be remove(,

(Fig. 4)

Take out
/\{, the pin
Take out the W fﬁitﬁrgi
bolts on the | side
F F
rear side A | [
brackelt ._/ If |=|

Removing the diagonal link
Fig. 4

Note: The pin bolt can not be
removed in an erroneous
order of removal.

10. Remove the outer axle shaft
assembly from the diagonal link.®

3
5

Ins
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N I
IXlng . . ) ) ) | !
: Inspecting the diagonal link for deformation and malalignment '
]
i |
|
acket .“Il |
e 1. Parts name and parts number l” |
' | !
Center: . ir !
di i -1 H
il lagonal link 8543-1501 ’ | |
n the Master: } !
‘moYed inner axle shaft 8543-1502 Center (8543-1501) r (i
2moved, it |
Master: fh
outer axle shaft 8543-1503 |
e l
2. Uses il
e out / IIL J
 pit . == i
ts on a. For measuring diagonal il
. front link deformation i |
e Master: outer il |
(8543-1503) {
Fit the master: outer el |
(8543-1503) to the diagonal -- ‘g
link and insert center (8543 . y g '
~1501) into the bush and i g e Aeageanl. Lk |
check the alignment of the OF MELATMRNES -J- l
tip ends of the outer (8543- i ‘
1503) and center (8543 Fig. 5 | i.‘ | i
1501). IS
[ 0l i.
il :
1 |
.I i ] _.
leous L :
i
1aft L |
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L

b. For checking the alignment
of the diagonal link as [itted

into position.

e
)

(

b

With the diagonal link fitted
to the body as illustrated in
Fig. 6, fit the master: in-
ner (8543-1502) and master:
outer (8543—1503) into the
diagonal link. Then check
the alignment of the test
pieces at their tip ends.

The master: inner is pro-
vided with concentric circles
for correct reading. (Fig. 6) _ VA |

\Master: Outer (8543—1505}
Master: Inner (8543-1502) .
Differential unit v

b

Checking the alignment of the
diagonal link as fitted into
position

Fig. 6

i
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Removing and refitting the diagonal link bush

]
.

Parts name and parts number

Guide pipe 8523-1380
Attachment 8523-1381
Adapter 8523-1390
Replacer 8523-1391
Attachment 8523-1392
Push bar 8523-1393
Uses
a. Method for removing the

i.

ii,

iii,

bush

Mount the guide pipe (8523
-1380) ona bench and place
adapter (8523-1390) on the
guide pipe.

Then place the link on the
adapter with the bush turned
down. Fit the attachment
(8523-1392) over the bush
and put the push bar (8523-
1893) through the upper

bush and apply pressure with
the aid of arbor press to
press out the bush downward.

For removing the bush on
the other side of the link,
fit a replacer (8523-1 391)
in place of the bush to use it
as a push bar guide and press
out the bush in the same man -
ner used in paragraph i,

b.

i.

ii,

above. The use of replacer
(8523-1391) is essential to
protect the push bar from
being deformed.

Method for fitting the bush

Mount the guide pipe (8523-
1380) on a bench and place
adapter (8523-—1_390) on the
guide pipe. Place the link
on the adapter with the bush
fitting hole at bottom then
mount the bush on the link.
Then press the bush into the
link with the aid of an arbor
press.

Apply the same procedure
for fitting the bush on the
other side of the link.

Replacer
(8523-1391) [l

Push bar i
~(8523-1393) ||

4 Adapter

3ﬂ,(8523—l390),L
Guide pipe L
kecr

Removing the bush
Fig. 7
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.~ Bush

__— Attachment (8523-1381)

- Adapter (8523-1390)

Fitting the bush

Refitting the rear suspension

1. Put the bolt through the uni-
versal joint on the outer axle
shaft and fit nut to the bolt.
(During this operation, the
outer axle shaft should be held

from coming out the inner shaft).

9 -8

Fig. 8

24

Fit the diagonal link rear side
bracket to the body side and
leave the bolts semi-tight. Then
fit the front side bracket and
tighten the bolts on the rear side
bracket after fitting the bolts to
the front side bracket,




“ear side
and
ht. Then
t and
rear side
bolts to

iy

REAR SUSPENSION

_— Diagonal link rear bracket

Distance piece |

— Y

~

Diagonal
link front

Distance piece should be fitted
with its chamfered side turned
toward the bracket

Refitting the diagonal link
Fig. 9

Carry out the rest of the work
in the reverse order of removal.

“ote: (1) For refitting the
shackle rod, See Fig.11.
Note: (2) When refitting the

coil spring, the groove
and projection on the
body side of the coil
spring and on the insu-
lator should be properly
matched. (Fig. 12)

Front bracket

- -
 Side member

Spring washer
Nut

Knock this part lightly
with a copper hammer

Diagonal link assembly

Fig. 10




REAR SUSPENSION

Shackle rod —

T

Cushion rubber ~- 4 . .7ceﬂterlllg washer

Bracket —

; 'I: >— Cushion rubber

— Leaf spring

Cushion rubber =—{— = Centering washer

:%_'O-\.z
Pitch

Nut —— U

Refitting the shackle rod

Fig. 11

Note: (3) The lock nut should
be so tightened that the
shackle rod does not ex-
trude the face of the nut.

Insulator S

Body side of
the coil spring
is fitted here

Projection

Fig. 12(a)

Refitting the coil spring

9 - 10
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REAR SUSPENSION

gchematic drawing illustrating the construction

of the rear suspension

Component parts of the rear

suspension

Fig.

The parts should be tightened
to the specified torques.

1. Axle shaft flange yoke bolts

tightening torque .....
2.3-2.6 kg-m

13

3.

Diagonal link rear bracket
bolts tightening torque .....
1.5-2.5 kg-m

Diagonal link rear bush pin

bolt tightening torque .....
11-13 kg-m

9 - 11




REAR SUSPENSION

4. Diagonal link front side bush Note:
pin bolt tightening torque .....

11-13 kg-m

5. Wheel pin tightening torque
..... 8.0-9.0 kg-m

Referring the subpara-
graphs 3. and 4. above,
the rubber bush should
only be tightened to spe-
cified torque after the
wheels are fitted and sus-
pension held under normal
load condition.

REAR SUSPENSION (for model KR)

Date and specifications of the rear suspension

KR10, KRD10

KR10V

Type

Dimensions of the leaf springs
(Length x width x

Semi-elliptical leaf springs

1200 x 60 x 162"1 1200x68"1§;“‘1‘
thickness - number of spring - BRET] o~
80 x 98 -1 80 x 98 -1

Helper rubber
(outside diameter x height)

Shock absorber

Single-acting
telescopic

Double-acting
telescopic

9 - 12
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REAR SUSPENSION it
— 11
¢ L
= : n ; B s _!,li'y“
ove, Rear suspension unit in disassembled view I ;
d |
pe~ 7 6 8109 il
3 L AN \ ( ""'---h________h_ ’:;j 1
sus- @:ﬁ{'@b@é{a T o T H! } I
rmal | - il b ;|
i |
{:i }
tinn
*1
|
II ]
ik
AR
l |
{1
i fl; |
fi !
37 3536 R B [i
Fig. 14 Ljfi
g i |
e
1. Helper rubber; rear spring 15. Seat; helper rubber il
Sk 2. Bolt; .. rubber fix. 16. Shackle i '
11 =1 3. Spring washer; .. rubber fix. 17. Pin; .. shackle to frame : i ’
4. Washer; plane .. rubber fix. & spring eye ! [ :
5. Shock absorber; rear 18. Nut; shackle to frame (1 :
-1 6. Rubber bush; & spring eye :i i
7. Washer; 'A' absorber fix. 19, Spring washer L’
8. Washer; 'B' absorber fix. 20. Washer; plane ; i
ting 9. Nut 21. Leaf spring assy. i
e 10. Spring washer 22. Spring leaf; No. 1 it
i1l. Clamp assy.; RH. rear spring 29, i No. 2 ::
i2. U bolt; light weight 24, " No. 3 e
13. Spring washer 29. " No. 4 i THE
14. Nut; U bolt 26. " helper ‘
il
i
9 - 13 i
i




REAR SUSPENSION
27. Center bolt; rear spring 41. Spring clip; No. 3
28. Nut 42. L No. 4
29. Bush 43, " No. 5
30. Spring clip; inner 44 " We 6
31. Spring clip; inner 45, n No. 7
32. Spring clip; outer 46, h No. 8
33. Rivet 47. Center bolt
34, Rivet 48. Nut
35. Dist tube 49 . Bush
36. Bolt; .. spring fix. 50. Spring clip; inner
37. Nut; .. spring fix. 51. Rivet 5
38. Leaf spring assy. 52. Bush; rear bkt. it
39. Spring leaf; No. 1 nt
40, L No. 2 .the
fir
Removing the springs
1. Loosen the wheel pin nuts 7. With use of protective metal
and jack up the wheels clear of piece, drive out the rear
the ground. Then support the shackle pin and lower the rear
frame by inserting chassis end of the spring.
stands underneath the frame at
the rear part of the rear brac- ;
ket. 8. In the same manner, drive
out the front shackle pin and
remove the spring.
2. Remove the wheels.
3. Remove the shock absorbers.
4. Take out the nuts on the "U"
bolt.
Disassembling the leaf spring
5. Jack up the axle case slightly assembly 3. R«
and remove the axle case from cent
the leaf i ssembly. . ;
€ feal Spring assembly 1. Prior to disassembling, ap-
ply marking to the side of the 4. Gt
6. Take out the front and rear individual leaf spring to facili- sure
shackle nuts, tate reassembly of them into remc
their original positions.
9 - 14




REAR SUSPENSION

7, With use of protective metal,
fit mid-section of the springs
into press machine and hold
the upper and lower springs
firmly in position.

Fig. 16

3. Remove the spring clips and
center bolts,

A

4. Gradually release the pres-
sure of the press machine and
remove the springs.

Setting mark
"
=

Fig. 15

For clips peened to the springs
with rivets, take down the rivet
heads with use of grinding ma-
chine and remove the clips.

When using a chisel, exercise
extreme care to prevent leaf
springs from being damaged.

9 - 15
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REAR SUSPENSION

Spring clip

Leaf spring

Take down this part
with grinding machine

Fig. 17

Inspection

Carefully examine the disassem-
bled parts for wear or damage and
make necessary replacement.
Broken or damaged spring cause
damage to adjacent springs so that
extra care should be taken for
checking the leaf spring assembly
with defective spring.

9 - 16

Reassembling the leaf springs

1. Smear both sides of individual
leaf spring with grease and re-
assemble leaf springs into their
original positions noting the
marks previously applied. Si-
lencers should be inserted be-
tween leaf springs.

[N

Put a guide piece through the
center bolt hole in the leaf
springs. Apply pressure to
the leaf springs over a protec-—
tive metal piece with a press
machine. While aligning the
sides of the springs, conti-
nuously apply the pressure to
the springs until they are inte-
grated. Then pull out the

Rel
ass

lﬂg

17




REAR SUSPENSION i

- ‘ | ‘.'
guide pin and fit center bolt in 3. Tighten the spring clips. (¥
place and tighten them with the fi

nut. ; {

i

L G’Uid(} piece ‘ j _| !
I I i
: Fig. 18 fﬁ I I
JE’, g j I-]_t !
i 1
idual [
re- Refitting the leaf spring Shock absorber fi S
their assembly il i
BS' The shock absorbers can not be e !
i- Refit the leaf spring assembly disassembled for servicing, and (e ‘_
be- I* the reverse order of removal. therefore must be replaced as a (TRAEEE
"U" bolt and shackle pin tighten- complete unit if found to be defec— HHIEE ;
ing torques are 5-6 kg-m and tive upon conduction of the follow- e b
17-20 kg-m, respectively. ing tests: e 1
i the ! | ; 1 !
1. Examine the external part of f | ‘ ! i
.0 the shock absorber for evidence | M2 |
-ec— of oil leakage. Oil seepage on 114 2 5E !
iS the external part of the shock wi
e absorber is not detrimental to I | 8
0 normal function of the shock L '
to absorber but considerable oil {1 H R |

e leakage indicates that the shock e

absorber is defective. I

(A

9 - 17 |
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REAR SUSPENSION

2. . Immediately after the automo-
bile is operated on road with
rough surface, hand feel the
inner cylinder of the shock ab-
sorber for elevated temperature.
In normal function of the absorb-
er, the vibration energy ab-
sorbed is turned into heat and
dissipated resulting in an in-
crease in temperature. There-
fore, shock absorber without
temperature increase may be
regarded due for replacement.

o B e R ER v

3. For testing the shock absorb-
er already removed from the
chassis, hold one end of the
shock absorber in vise. Hold
the other end with fingers and
reciprocally operate the shock %
absorber a several times to ‘
bleed the air in the cylinder.
Double-acting shock absorber, 2}
when reciprocated in quick mo- %
tion, should give greater re- 2
sistance when extended and give i
less resistance while collapsed
to minimum length. Single-
acting shock absorber, should :
give great resistance only when k!
it is extended. Reduction in '
resistance indicates that the
shock absorber is in failure.

4. If noise arises from the shock i
absorber when it is operated, %
check the shock absorber mount-
ing and bush for aging or other
failure and thread, eye and

other part for deformation or #
5
wear and make necessary re- #l
placement. 1
e

9 - 18 s
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BRAKES

PART

l=troduction

|0 BRAKES

(for model PR)

Front brake

Fig. 1

The Bellett is equipped with
liydraulically operated foot brakes
on 4 wheels and mechanically
operated hand brakes on rear
wheels. The Uni-servo brakes
mounted on the front wheels uti-
lize self-energizing effect acting
on the primary shoes to provide
the secondary shoes with in-

@ased frictional drag thereby
improving the brake performance.
The leading/trailing type rear
brakes contribute to the improved
braking efficiency with quick re-

Rear brake

Fig. 2

sponse for additional safety in
emergency as well as in reversing.

The brake pedal is suspended
in juxtaposition to the clutch pe-—
dal and the master cylinder is

situated in the engine compartment
at the dash panel side,

The position of the hand brake

control lever is subject to change
with the type of the gear contrcl

10 - 1




BRAKES
used; center-floor mounted lever the link rod, flexible wire, com-
for direct control and right side pensator and wheel cylinders
mounted lever for remote control. thereby mechanically actuating
The travel of the hand brake lever the hand brakes.

moves the brake shoes outward
against the brake drums through

Data and specifications

Sort Foot brakes Hydraulic internal expanding

Hand brake Mechanical interanl expanding

Type Front Uni-servo

Rear Leading and trailing '
Diameter of master cylinder bore (mm) 19.05
Diameter of wheel cylinder bore (mm) ‘?

Front 19.05
Rear 22.20
Lining width (mm) 37+
Lining length Front Front side 158 (95°)
Rear side 204 (115°)
Rear Front side 195 (110°)
Rear side 195 (110°)
Thickness Front 4.8
Rear 4.8

Brake drum diameter (mm)

(Both front and rear) 203.2

Number of teeth on adjuster x

screw diameter x pitch 10 x 10 x 1.5 -}

10 - 2
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BRAKES

Adjusting method Front

Rear

Brake fluid

0Oil pressure at maximum (kg/cm?)

Turn the adjuster all way in
until wheel drags and turn
back the adjuster 6 - 9 notches

Turn the adjuster all way in
until wheel drags and turn
back the adjuster 2 notches

15 D

142

10 - 3




BRAKES

Front and rear brakes in exploded view

Component part of the front brake

Fig. 3

Drum cover; front
Brake shoe assembly; front
Lining; primary
Shoe

Lining; secondary
Spring; return
Pin; holding
Seat; holding
Spring; holding
Adjuster

. Nut; adjuster

b 2D 00~ vt B o

b

10 - 4

Component part of the rear brake

12.
13.
14,
L,
16,
L=
18y
194
20.
21.
22,

Fig. 4

Socket; adjuster
Spring; return
Spring washer
Nut

Wheel cylinder assembly; front
Body; wheel cylinder :
Repair kit; wheel cylinder
Piston cup; wheel cylinder
Boot; wheel cylinder
Piston; wheel cylinder
Pin; wheel cylinder

S Lo LR S R T L £

\
D00 =~ O
X i e & &

3.
32
33.
34.
35.
36.
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BRAKES |
el = :;f.
23. Bleeder; wheel cylinder 37. Spring; holding
24. Cap; bleeder 38. Boot; rear wheel cylinder
25. Pipe joint; wheel cylinder 39. Wheel cylinder assembly; rear || -39
26. Gasket; pipe joint 40. Body; wheel cylinder ( ;
27. 0il catcher; front hub 41. Repair kit; wheel cylinder b
28. Drum cover; rear 42. Piston cup; wheel cylinder [Ej
29. Brake shoe assembly; rear 43. Seal; dust ! l' '-
). Lining; rear 44. Primary piston; rear |
3l. Spring; return 45. Secondary piston; rear _
32. Adjusting cam; rear 46. Lever; piston §
33. Seat; adjusting cam 47. Pin; piston i ‘
34. Spring; return 48. Bleeder screw; rear i
35. Pin; holding 49, Cap; bleeder ] i
7 36. Seat; holding gl |
iF
i
il |
Removing, inspecting and refitting the front brakes i |
\ e
REMOVING "’ i
’Ii;'J ‘|] il
}J *. Jack up the car and support '1' . [
it on suitable stands and remove 1 g
the front wheels. (T
=0 |ij.| iy
; 2. Take out the drum set screws "“ k!
and remove the brake drum. ‘! I
brake |i f
3. Remove the brake shoes, e !
nolding springs, return springs .;' | |
and remove the front and rear i }tl i
shoe together with the adjuster. I} L 1
4. Remove the flexible hose and e R e e i!I fp
fixing bolts from the wheel cyl- _ . s t| 1
front inder and then remove the wheel Remoying the holding epring "I Il
cylinder from the drum cover. |
1 ..
er Fig. 5 KL
er 5. Remove the front hub, take I '; il
out the bolts and then remove i f ‘E
the drum cover. i
10 - 5 | {1 e




BRAKES

INSPECTING

Inspect the parts against the
following.

1. Check the internal face of the
brake drum for partial wear,
scores and cuts and turn down
in a lathe if necessary. Servi-
ceable limit is 205 mm

Inspecting the brake drum

Fig. 6

2. Check the lining for wear and
replace if necessary.

3, If the lining to drum contact
is defective, rectify the lining.

4, Check the return spring,
brake shoe and holding spring
for weakness and make neces-
sary replacement.

10 - 6

Inspecting the brake lining

Fig. 7

Inspecting the spring

Fig. 8
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BRAKES

REFITTING

Carry out the refitting work in
the reverse order of removal,
noting the following.

i. When refitting the shoe as-—
sembly, carefully note the po-
sition of primary and secondary
shoe to fit them properly into
their original positions.

Length of the front brake shoe lining

Primary 959

Secondary 110°

|
[ Primary —Secondary
shoe shoe

Refitting the brake lining

Fig. 9

2.

Refit the brake shoe with its
end properly fitted into the
groove in the wheel cylinder,
piston and in the adjuster.

Refit the return spring,
brake shoe and holding spring
correctly into their original
positions.

When installing the lining,
exercise extreme care to pre-
vent oil or grease from con-
tacting the lining.

Tighten the brake drum co-
ver to the specified torque.
The brake drum cover bolt
tightening torque is 4.5 +
0.5 m-kg. B

Install the front wheel cyl-
inder on the brake drum cover
and tighten it to the specified
torque. The torque required
is 2.3 - 2.6 m-kg.

BRAKE ADJUSTMENT

1,

Jack up the front wheels clear

of the ground and check the
wheel bearing for excess play
and make necessary corrections
before adjusting the brake.

10 - 7
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BRAKES

2. Adjuster rod is situated on the
Jower part of the brake. Insert
a screwdriver through the ad-
justing hole and turn the adjuster
as required. Turning the ad-
juster in direction A decreases
the clearance.

Brake adjustment

Fig. 11

4, Upon completion of the adjust-
ment, turn the wheel and depress
the brake pedal firmly to make™
sure that the adjustment is cor-
rect.

5. The correct clearance is

A...shoe moves outward 0.25 mm.

B...shoe moves inward

Front brake adjustment |
Fig. 10

3. Turn the adjuster all way un-
til the wheel drags and turn the
adjuster back 6-8 notches.

10 - 8
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BRAKES

DISASSEMBLING THE FRONT
WHEEL CYLINDER

1. Take out the boot and pull out
the piston from the body.

Remove the piston cup from the
piston.

Disassembling the front
wheel ecylinder

Fig. 12

:PECTION

Wash the disassembled parts with
detergent oil and dry them with
compressed air. The piston cup
should be washed only with alcohol
or brake fluid.

C-tion: Piston cup and boot should
not be submerged in alcohol for
more than thirty seconds.

)z—the heel

3.

4.

Check the cylinder wall for
evidence of step wear, corro-
sion, score or scuffing and re-
place if defective.

Check the boot and piston cup
for damage or crack and replace
if necessary.

Wear of

Demage to
the lip Groove in /
the outer /
face Setting or
hardening
of 1lip

Inspecting the piston cup

Fip. 13

Replace the parts if the clear-
ance between the cylinder and
piston is in excess of 0.15 mm.
Note: It is essential to use
genuine piston cup for
replacement.

¢

Check the contacting face of
the wheel cylinder and brake
shoe for evidence of step wear.

10 - 9
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BRAKES

REASSEMBLY

Carry out the reassembling work
in the reverse order of disassem-
bly. Lubricate all the sliding
parts in the cylinder with clean
brake fluid.

Removing, inspecting and refitting the rear brakes

REMOVING 2
D .

1. Jack up the car and support
it on suitable stands and re-
move the rear wheels.

2. Take out the drum set screws
and remove the brake drum.

3. Remove the brake shoe, hold-
ing spring, return spring and
adjust cam and then remove the
front and rear shoes.

4. Disconnect the brake pipe ) )
from the wheel cylinder. Re- Bemoving the helding
move the hand brake cable from spring
the wheel cylinder lever.

Fig. 14 .

5. Remove the wheel cylinder
boot and remove the wheel cyl-

inder from the brake drum
cover.

e

10 - 10
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BRAKES

Removing the brake shoes

Fig. 15

Pull out the outer axle shaft

and take out the bearing holder.

Then remove the drum cover.
(See paragraph "Rear axle"
for detailed information).

INSPECTION

T

3

Check the inner face of the
brake drum for partial wear,
scores or cuts and turn down in
a lathe if necessary.

Replace the lining if wear is
considerable.

If the lining to drum contact
is defective, rectify the lining.

4. Check the return spring,
brake shoe and holding spring
for weakness and replace as
necessary.

£
s

Checking the springs

Pig. 16

REFITTING

Carry out the refitting work in
the reverse order of removal
noting the following.

1. Correctly install the shoes.

2. Install the shoe with its end
properly fitted to the wheel cyl-
inder and adjusting cam.

3. Fit the return spring, brake
shoes and holding springs pro-
perly into their original posi-
tions.

10 - 11




BRAKES

————

“ When installing the lining,
axercise extreme care to pre-—
vent oil or grease from con-
tacting the lining.

5. Tighten the brake drum cover
to the specified torque. The
brake drum cover bolt tightening
torque is 4.5 + 0.5 m-kg.

BRAKE ADJUSTMENT

1. Before adjustment, jack up
the car and release the hand
brake completely. Turn the
wheels to make sure that they

rotate freely.

A...shoes move outward

B...shoes move inward

Rear brake adjustment

Fig. 17

10 - 12

2. Adjusting cam is situated on
the lower part of the brake.

3. Insert a screwdriver through &
the adjusting hole and turn the ¢
adjuster in direction A until
the wheel drags.

4, Turn the adjuster back 2
notches in direction B and
check to make sure that wheel
rotates freely.

DISASSEMBLING THE REAR
WHEEL CYLINDER

1. Take out the secondary piston
and remove the dust seal.

2. Pull out the pin and take out
the lever.

3., Pull out the primary piston
and remove the piston cup.

Figpdes
TR

AR R e

Disassembling the rear
wheel. cylinder

Fig. 18
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BRAKES

INSPECTION

Wash the disassembled parts
with detergent oil and dry them
with compressed air. The piston
cup should be washed only with
;:;.-.':-.-'[101 or brake fluid.

Caution: Piston cup and boot
should not be submerged in
alcohol for more than thirty
seconds.

i. Check the cylinder wall for
vidence of step wear, corro-
sion, score or scuffing and
replace if defective.

2. Check piston cup, dust seal

and boot for crack or damage
and replace if necessary.

Check the lever and pin for
wear and corrosion and re-
place if defective.

vhecking the lever and pin

Fig. 19

4. Replace the parts if the
clearance between the cyl-
inder and piston is in excess
of 0.15 mm.

Inspecting the piston

Fig. 20

REASSEMBLY

Carry out the reassembling work
in the reverse order of disassem-
bly noting the following.

1. Refit the rubber boot pro-
perly into the groove in the
wheel cylinder wall and in the
outer face of the union hoss.,
Incorrectly seated boot pre-
vents the proper function of
the cylinder.

10 - 13




BRAKES

25

The rear wheel cylinder ac-
tuates the piston to move one
of the shoes outward in re-
sponse to the oil pressure
applied thereto or movement
of the lever, while the cyl-
inder also slides to move the
other shoe outward. The cyl-
inder should therefore, be
carefully installed to provide
unristricted movement. De-
fective cylinder should either
be rectified or replaced.

Inspecting the wheel cylinder

Fig. 21

10 - 14
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Removing, inspecting and refitting the master cylinder

MASTER CYLINDER IN il
EXPLODED VIEW

(11
fW|§ A1
if‘-:g_
;riw:TH |
il % |
. | |' ;.‘;,"—é.
Fig. 22 |'ﬁ i %

i 4
it |
1. Push rod 12. Return spring Rl
2. Boot 13. Spring seat | E: §
3. Circlip 14. Gasket (e
4. Secondary cup 15. End plug il X
5. Piston 16. Washer e :
6. Spacer 1'7. 0il reservoir Ol R
7. Primary cup 18. Adapter i ETI?{
8. Retainer 19. Float DB R
9. Return spring 20. Cap S
10. Body 21. Buffle plate |
11

. Valve 22. 0il filler cap I"i:

10 - 15




BRAKES

REMOVAL

1. Disconnect the brake pipe
at the master cylinder.

2. Take out the brake pedal
return spring.

3. Pull out the fulcrum pin
from the brake pedal and dis-
connect the push rod from the
brake pedal.

4. Remove the master cylinder
fixing nut in the engine com-
partment to remove the master
cylinder.

DISASSEMBLY

1. Take out the boot from the
cylinder body and remove the
circlip. Then remove the
push rod together with the
stopper.

2. Remove the piston, spacer,
piston cup, retainer, and re-
turn spring from the master
cylinder.

3. Remove the plug and take out
the valve, return spring,
spring seat and packing.

10 - 16

Removing the push rod

Fig. 23

Removing the plug

Fig. 24

Remove the oil filler cap and
take out the float. Then re-
move the adapter for removing
the oil reservoir from the cyl-
inder body.

A IR
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Removing the o0il reservoir

Fig. 25

mo0o O 9
OE30c00 0.0

:
i
§

Master cylinder in disassembled
View

Fig. 26

Inspecting the parts

Fig. 27

INSPECTION

Wash the disassembled parts
with detergent oil and dry them
with compressed air. The pis-
ton cup should be washed only
with alcohol or brake fluid.

Caution: Piston cup and boot
should not be submerged in
alcohol for more than thirty
seconds.

1. Check the master cylinder
wall for evidence of step wear,
corrosion, score or scuffing
and replace if defective.

10 - 17




BRAKES

2. Check the primary cup, Se€é-
condary cup, valve assembly
and boot for wear or damage
and replace if necessary.

3., Check the spring and spacer
for weakness and replace as
necessary.

4, Replace the parts if the
clearance between the cylinder
and piston is in excess of
0.15 mm.

REASSEMBLY

Lubricate all the sliding parts
in the cylinder with clean brake
fluid.

1. Fit the secondary cup to the
piston.

Caution: When fitting the se-
condary cup to the piston
exercise extreme care to
prevent lip of the cup from
being damaged.

2. Fit the return spring, with
its smaller diameter side
turned toward the retainer
and its end with larger diam-
eter to the inlet valve. Then

fit these into the cylinder.

10 - 18

3.

Install the primary cup with
its lip side turned forward.

Caution: When installing, ex-
ercise extreme care to
prevent the lip from being 'éri
twisted. ay

Hold the piston against the

push rod and fit the piston

carefully into position to pre-

vent the secondary cup from
being twisted. Then fit the
circlip properly into the groove,

Upon completion of the reas-
sembly, fill the reservoir with
the brake fluid. Then push in
the piston and see if it is forced
to return to its original posi-
tion by the spring tension.
Check also to see if the fluid
comes out through the feed port =
as the piston is reciprocated
2 or 3 times.

Apply adhesive compound
(Cemedine No. 333) to the con-

tacting face of the master cyl-
inder assembly and fit these to
the dash board. The tightening
torque is 2.3 - 2.6 m-kg.
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Brake pedal

REMOVAL

Disconnect the pedal return
spring.

Pull out the pin from the pedal
and disconnect the pedal from
the master cylinder.

Remove the master cylinder
iking nut on the dash panel in
the engine compartment and also
remove the pedal fulerum brac-
ket fixing nuts. Then remove
the pedal fulerum and fulcrum

bracket.

Take out the fulcrum pin nut
and pull out the pin. Then dis-
connect the pedal from the ful-
crum bracket,

REFITTING

Reverse the order of removal
for refitting.

After refitting, adjust the
2ight of the brake pedal with
the jaw on the push rod.

10 - 19
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Brake pipe line and air-bleeding

BRAKE PIPE LINE AS
INSTALLED

Component parts of the brake pipe line

. Front
. Brake
Brake
. Brake
Brake
. Brake
Brake

brake
pipe;
pipe;
pipe;
pipe;
pipe;
pipe;

Fig.

28

flexible hose

way
way
way
way
way
way

front (right)
front (left)
master cylinder
4—way

rear (right)
rear (left)

. Rear brake flexible hose

O o~ oW AW

et
o
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. Brake

wheel
Brake
wheel

pipe; flexible hose -
cylinder (right)
pipe; flexible hose -
cylinder (left)
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INSPECTION

1. Check the flexible hose for
damage, expansion or oil see-
page and replace if defective.
The hose should be kept from
iontacting with adjacent parts
when [itted.

>. To prevent accidental damage
or crack to the pipe, steel

pipes are used for brake piping.
However, if they are found de-
fective they should be immediate-
lv replaced.

AIR-BLEEDING

it is necessary to carry out air-
bleeding if the work (repa,ir) in-
volves the brake line or if the air
is admitted into the brake system.

1. Fill the master cylinder brake
flui_d reservoir with brake fluid.

‘aution: During the air-bleed-
ing the fluid reservoir
should be frequently checked
and top up made to keep it
always filled.

2. Remove the cap from the bleed-
er screw on the wheel cylinder
-1d connect vinyl pipe in place.
Hold the other end of the vinyl
Pipe in a vessel half-way filled
with brake fluid.

3.

Note: (1) Carry out the bleed-

ing commencing with the
wheel cylinder farthest

from the master cylinder.

(2) Exercise extreme
care to prevent the brake
fluid from contacting the
paint finish,

Bleeding the brake

Fig. 29

Pump the brake pedal several
times and keep foot pressure
applied. Turn loose the bleeder
screw a one full turn or 1/2 and
tighten it back before the cylind-
er loses internal pressure.

Repeat the above operation
until the air bubbles disappear
from the brake fluid that is bled
through the vinyl pipe. Then
fully depress the brake pedal
and securely tighten the bleeder
screw.

10 - 21
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5. Refit the cap to the bleeder
screw and fill the master cyl-
inder brake fluid reservoir up
to the level mark.

Topping-up the brake fluid
reservoir

Fig. 30

Isuzu genuine brake fluid

BRAKE FLUID

The brake fluid must have very

definite characteristics as follows:

1. Less liable to vapor lock,
must have high boiling point
with low solidifying point.

2. It must be chemically inert
and not swelling or contracting
the rubber parts.

10 - 22

3.

4.

5.

It must act as lubricant with
suitable viscosity.

It must not include metal cor-
rosive agent.

It must not give sediments by
deterioration.
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GENUINE HG AND AA BRAKE
FLUID COMPARISON TABLE

Genuine HG brake fluid

Range of service -~ High performance (for service
in mountainous area and in
long-range service)

Item Test records

Reaction Neutral
Specific gravity 0.946
Color Brownish orange - transparent
Viscosity 20°C (Redwood) 96.0
Acidity (KOHmg) 0.13
Solidifying point °C -45°C
Distillation test
First drop 188.5°%C

10% 192.5°C

40% 195
Stability Passed
Weight variation on rubber test +0.6%
Volumetric variation +0.4%
Metal corrosion test Passed

10 - 23
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g
Genuine AA brake fluid T
Range of service - for normal economical operation
Item Test records
Reaction Neutral
Specific gravity 0.892
Color Pale yellow - transparent
Viscosity 20°C (Redwood) 720
Acidity (KOHmg) 0.33
Solidifying point °C Below =-45°C
Distillation test
First drop 78°C
10% 80°C
40% 148°C
Stability Passed
Weight variation on rubber test +0.9°%
Volumetric variation +0.5°%
Metal corrosion test Passed
Note: The use of improper brake For best results, the use

fluid result in corrosion

to major component parts
in brake system, affecting
rubber parts and lead to
brake failure.

Mineral oil should never
be used in the brake sys-
tem for it will cause the
rubber parts to swell and
disintegrate.

10 - 24

of Isuzu genuine brake
fluid in the brake system
is essential. The brake
fluid with the same quality
should always be used for
topping-up and replacements
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Hand brakes in exploded view
HAND BRAKES IN EXPLODED
VIEW
34 32
Ei dﬁ
wTf 33
5 37 i 3
| 4
-4 j
i —_“\R’ é,__—_t"—_— 5 12
4 ﬁ\ﬁm i ?_(:__-;] '
» LG e isgions |
o —,
=)
b 7 A 9 10 ]
o6
34
m\B
; &
5 2NN
37 ; 32 3
Component parts of the hand brake
Fig. 31
Hand brake lever 14. Bracket 27. Spring washer
2. Bolt and lock washer 15. Spring washer 28. Bolt
3. Dust cover 16. Plain washer 29. Cable
4. Retainer 17. Split pin 30. Clip
5. Shield plate 18. Bolt 31. Nut
6. Shield plate 19. Spring washer 32. Jaw
7. Jaw 20. Pin 33. Nut; jaw
8. Pin joint 21. Split pin 34, Pin; joint
©. Snap ring 22. Abutment clip 35. Spring washer
L, Nut 23. Lock washer 36. Washer; plain
1. Link rod 24. Bolt 37. Split pin
12, Nut 25. Cable 38. Spring
13, Relay lever 26. Compensator

10 - 25
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Removing, inspecting and refitting the hand brakes

REMOVAL

Remove the floor mat and take
out the retainer.

1. Remove the under cover and
disconnect the pin joint on the
jaw. Then disconnect the link
rod from the lever.

Removing the link rod
(for direct control)

Fig. 33

4. Disconnect the brake cable
from the right and left rear
wheel cylinder levers.

Removing the under cover

5. Remove the jaw and spring
Eig. 32 from the brake cable and take
out the clip from the cable.

2. In case of center mounted 6. Remove the compensator nut
hand brake lever: Remove the and disconnect the cable.
fixing bolt on the propeller
shaft and remove the link rod.

3. Disconnect the warning lamp
switch cord and take out the
fixing bolts. Then remove the
hand lever together with the
shield plate.

T =0

10 - 26
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Removing the cable clip

Fig. 34

Removing the compensator

Fig. 35

Remove the abutment clip.

Remove the relay lever and
pull out the pin. Then take
out the cable clip and remove
“1e cable,

Removing the cable and
relay lever

Fig. 36

9. Disconnect the link rod from
the relay lever.

INSPECTION

1. Check the hand brake cable
for damage and replace if neces-—
sary.

2. Check the compensator with
bush lever and cable joint for
wear and make necessary re-
placement.

3. Check the relay lever mount
and cable to link rod joint for
wear and replace if necessary.

10 - 27
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REFITTING

Carry out the refitting work in The same adjusting method can
the reverse order of removal. be used for adjusting the hand 4

brake irrespective of the position}:

of the control lever.

1. Release the hand brake con-#

trol lever.

2. Turn all way loose the nuts
A and B illustrated in Fig,
37

Push button

Hand brake
lever travell
(5-6 notches)

Hand brake adjustment

P, 3T

3. Adjust the right and left rear jaw and put pin through these
brake shoes to specified value. holes and tighten the lock nut
on the jaw. '

Caution: The compensator lever
(Fig. 38) should be tilted
rightward from the verticals
The amount of tilt should be
12 — 13 mm from the center

4. Pull the right and left cables
in direction indicated by arrow
until they are in tension. Then
match the hole in the wheel cyl-
inder lever with the hole in the

10 - 28
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= .f i 1
of the compensator mount. 5. Securely tighten the lock nuts f‘_
RAKE It should be rechecked to (A) and (B) on the relay lever, '? 1;
make sure that the compen- Hi !
q sator comes into rest in
2 dca,n vertical plane after the bl |
i}n it travel of the hand brake I |
g lever is properly adjusted {i
(4 - 5 notches). I J':;
‘e con- _ ‘u
i
> nuts i
Fig, 1
i
Right side 3
i___'_,\ Cable Jasi Wheel [ 8
" About 12-13mm Lock nut cylinder i
lever bl
I
rake Adiusts i
Lenedl djusting the hand brake :! , B
10tches) 'i} 51
i
Fig. 38 I J
Bonding the brake lining j
1 Adhesive compound used b, Pabthe shosikts bondef ! n
and heat it to about’ °C. (i
Products of Akebono Brake Adhesi gy 3010 £ 118
Company (AKEBOND) esive compound melts 1A
away permitting easy remo- L |
these val of the lining from the i} |
ko 2. Removing the used brake shoe. I
lining . '
. . . Bondi
tor level Before removing used brake . R e il
> tilted ] lining, apply marks to the S
veriica.; shoe indicating the locations a. Clean the bonding faces of it
hould be of the toe and heel end of the shoe and lining in the follow- i
> center lining. ing manner. With use of HHHE
i
10 - 29 | T1HE
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BRAKES [
emery cloth, remove rust, 5. Grinding the lining
paint and other foreign mat-
ters from the bonding faces With use of emery cloth re-

of the shoe and wipe of all
traces of oil or other conta-
minants with benzine or vo-
latile cleaning solution.

ing. Check brake lining to
drum contact and rectify if
necessary with emery cloth, |

b. Bonding faces of the shoe
and lining should be care-
fully cleaned for contaminants §
on the bonding faces reduce ¢
the bonding strength consider- 3
ably and destroys the bonding.

4. Bonding the lining

a. With a glass rod, apply
adhesive compound evenly
over the bonding faces of the
shoe and lining.

b. Allow adhesive compound £F
on the bonding faces to dry
in room temperature until

surfaces are no longer tacky.

(30 minutes in summer and

60 minutes in winter). Then

fasten these parts together. a8

c. With use of shoe clamp,
clamp a pair of shoes and
lining and put them into bond-
ing oven for curing.

i. Bonding oven ... Raise
the temperature to 160 —
180°C and cure the parts
for 60-90 minutes. Leave
the parts in oven until the
internal temperature drops
as low as to 100°C.

10 - 30
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Trouble-shooting and corrections

_AUSE OF TROUBLE

1. Brake failure or insufficient brake.

Cause of trouble

Corrections

Insufficient brake fluid

2. Leaky master cylinder

3. Leaky wheel cylinder

4. Leaky brake pipe or hose

wdl

Worn brake lining
Contaminated brake lining
sl

Air in the pressure system

=]

Top up

Replace defective parts (cup,
master cylinder and the like)

Replace defective parts (cup,
master cylinder and the like)

Retighten or replace
Replace brake lining
Clean or replace brake lining

Bleed the air

2. Dragging brakes

Cause of trouble

Corrections

1. Incorrect brake adjustment

2. Use of lining made of differ-

ent material or use of lining

different in size

3. Contaminated brake lining
or brake drum

Unevenly inflated tires

2. Deflected brake drum

6. Restricted wheel cylinder

operation

Adjust
Replace

Rectify leakage, clean or replace

Adjust tire pressure

Turn down in a lathe or replace
the drum

Replace defective parts (cup,
wheel cylinder and the like)

10 --31
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3.

Pedal goes to floor board

Cause of trouble

Corrections

Incorrect brake adjustment
Air in the pressure system

Leakage in the pressure system

Readjust
Bleed the pressure system

Retighten or replace defective
parts

Brake noise

Cause of trouble

Corrections

Worn lining

Loosened drum mounting,
deflected or worn brake drum

Loosened hub bearing

Hardened brake lining face

Replace lining

Retighten, rectify or replace

Retighten

Replace lining

10 - 32
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BRAKE (for model KR)

General description of brake

\s brake devices, there are 2
svsiems: namely, foot operated
hvdraulic service brake (both
front and rear wheels adopt 10"
Bendix type duo-servo brakes)
and manually operated mechanical
type parking brake (acting on 2
rear wheels).

MAIN DATA

Adoption of duo-servo brakes
contributes to increased braking
efficiency both on forward travel
and reversing. Furthermore,
Bendix type automatic adjusting
mechanism compensates for lining
wear and eliminates the need of
manual gap adjustments.

KIND

Internal expanding hydraulic type

Type Front wheel

Rear wheel

Duo-servo

"

Master cylinder inside diameter
in mm (.in)

19.0 (0.75)

{ Wheel cylinder inside diameter
in mm (in)

Front wheels

22.22 (0.88)

in l{g/crn2 (].bs/sq.in)

>

@ Rear wheels 19.05 [0.75)
i |

# | Oil Capacity cc (cu.in) | 125 (7.6)

4

~ | Maximum oil pressure 125 (1780)

(Fully depressed 100 kg (220 1b))

Type

Primary ... Resin mould MP

Secondary ... Resin mould MP

10 - 33
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BRAKES
Width in mm (in)
Front wheels 50 (2.0)
Rear wheels 50 (2.0)
Length in mm (in)
Front wheels Primary ... 244 (9.6) 110°
Secondary ... 279 (11.0) 1260
Rear wheels Primary ...
Same as above
Secondary .
Thickness 1n mm (in)
Front wheels 5 (0.2)
Rear wheels 5 (0. 2)

Brake drum diameter
in mm (in)

Front wheels

254 (10.0)

Rear wheels 254 (10.0)
Number of adjuster notch x 24 x 11 x 1.5
thread diameter x pitch
Adjusting Method gap Automatic adjusting type o
in mm (in) 0.38 (0.013) 73
10 - 34




10°
126°

20ve

BRAKES

\MECHANISM

{. SERVICE BRAKE

['ront brake

PRIMARY SHOF AND —
AMCHOR SPRING

—

AL ANCHOR PIN
~ANCHOR PIN PLATE

‘SECONDARY SHOE

" SECONDARY
SHOE

T ADJUST LEVER

- ADJUST SCREW

Fig. 39

/‘AND ANCHOR SPRING, |/

LUNING WIDTH

A ASECTION

10 - 35
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This automatic adjusting device
compensates for lining wear and
maintains proper gap between
drum and lining. Brake pedal
stroke is held constant during the
life of lining.

Rear brake

K9

vaaahossy [~
OHDIJA GHIA

HTaW ouvl |

iR B 102 —l—
L . o et
RIVII\TZULAAS A

IHAMGHDRIPIN
—ANCHOR PIN

——

Yet, itis necessary to check
lining wears at suitable mileage
intervals. If the lining is used
beyond the service life, serioug
damage to the drum will result,

—SECONDARY SHOE
AND ANCHOR SPRING

Fig. 40

2. PARKING BRAKE

Parking brake is a mechanical
type, hand operated and parking
brake link is fixed inside the rear
brake. Pulling the parking brake
lever operates the cable to ex-

1@e- 361

pand the shoes outward thereby
mechanically actuating the parking
brakes.
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: Compensator

Fig.

COMPONENT PARTS ILLUSTRATION

41

By Parking brake cable




BRAKES

1. Cover assy.; RH.
2. Plate; shoe guide
3. Spring; return
5. Lock washer;
setting

&: Bolbt es i

7. Brake shoe assy.; primary
8. Lining

9. Brake shoe assy.; secondary
10. Lining
11. Pin; brake shoe retaining
12. Washer; plane

wheel cyl.

13. Nut
15. Split pin
16. Pin; brake shoe holding

17. Seat; .. i

18. Spring; "

19. Adjuster; RH. LH. thread
20. Nut; RH. LH. thread

21. Socket; adjusting

22. Cable assy.

23. Cable guide

24, Lever; RH.

25. Spring; automatic adjuster
26. Cover; oil shield; RH.

27. Bolt; knuckle, oil catcher
28, Spring washer

29. Nut

30. Bolt; knuckle arm

31. Spring washer

32. Nut

35, Cover assy.: RH.

36. Plate; shoe guide

37. Spring; return

38. Lock washer; wheel c¢cyl.
setting
39. Belt ... "

40. Brake shoe assy.; primary

10 - 38

41.
41.
43,
44,
45.
46,
47.
48.
49.
50.
51
52
53s
54.
55.
56,
5T
58.
59.
60.

61.
63.
63.
65.
66.
67.
68.
69.
70.
T1.
T2
73.
T4

Lining

Brake assy.; secondary
Lining

Pin; brake shoe retaining
Washer; plane

Nut

Split pin

Pin; .. brake shoe holding
Seat; .. n

Spring; "

Lever assy.; RH. parking
Pin; lever to shoe setting
Strut

Retainer

Spring washer

Spring; strut to shoe
Adjuster; RH. LH. thread
Nut

Socket

Cable assy.; automatic
adjuster

Cable guide

Lever; RH. automatic adjuster
Spring; lever setting

Wheel cyl. assy.; RH. F, & R,
Body; RH. 3
Wheel cyl. repair kit

Piston cup

Boot

Piston

Spring

Push rod

Bleeder

Cap
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BRAKES

Brake pedal assy.

Rubber pad; brake & clutch

Fulcrum bkt. assy.

Bush; brake and clutch

. Washer; nylon

Fulcrum pin; clutch pedal

. Nut

. Spring washer

. Pin; joint, master cyl. to

pedal

10. Washer; plane

11. split pin

12. Nut; master cyl. to fulerum
bkt .

13. Washer; plane

14. Spring washer

15. Return spring; clutch &
brake pedal

16. Master cyl. assy.; brake

O N B o
. s s s

No v N

17. Brake pipe assy.; master cyl.

to front flex. hose RH.

18. Brake pipe assy.; cyl. to 3
way

19. Union nut

20. Flex. hose; brake rear

21. Gasket; to front wheel cyl.

22. Nut

23. Lock washer

24, 2 way connector

25. Nut

26. Lock washer

27. 3 way connector

28. " brake pipe line

10 - 40

29.
30.
31,
32,
32.
34.
35

36.

37.

38.

39.

40.

41.
42
43
44,
45.
46,
47.
48.
49.
50.
al;
52.

Nut
Bolt connector fixing
Clip
Screw
Nut
Spring washer
Brake pipe assy.; 3 way LH,
to front brake LH.
L 3 way LH,
to 2 way LH.

" 3 way LH,

to flex hose

" 3 way to
R brake LH.

i 3 way to
R brake LH.
Clutch pedal assy.
Fulcrum bkt. assy.
Checking bolt
Nut
Master cyl. assy.; clutch
Pipe line; clutch
Flex. hose
Gasket
Clip; flex.
Joint bolt
Push rod; master cyl.
Pin
Nut

hose fix.
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BRAKE CYL
£2
1. Master cyl. assy.; brake
2. Body
Valve assy.

Return spring
Spring seat

. End plug

. Packing; end plug

. Return spring; master cyl.
. Retainer; return spring

Primary cup

. Spacer; piston cup

Piston

. Secondary cup

Push rod assy.

« Cirelip;
. Boot

L7.
18.
19.
20.
2L1.
2l
23,
24,
23,
26.
27.
28.
29
30.
31.
32,

Banjo connection
Banjo bolt

Gasket

Gasket

Master cyl. assy.; clutch
Body

Return spring
Retainer

Primary cup
Piston

Secondary cup
Stopper; piston
Snap ring

Boot

Packing; end plug
End plug
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T
33, Ball; clutch valve 51. Baffle plate
34, Spring; ball 52. Float
35, Packing; pipe connector 55. Blave cyl. assy.
36. Pipe connector 56. Body; slave cyl
37. Spring; lock valve 57. Piston
38. Lock valve 58. Piston cup
39, Bush; lock valve 59. Boot
40. Adjusting bolt assy. 60. Bleeder screw
41, Setting screw 61. Cap; bleeder screw
42, Spacer; master cyl. clutch 62. Push rod
45, 0il tank assy.; brake & clutch 63. Rod end; push rod
46, 0il tank 64. Nut; push rod
47. Cap; oil tank
48. Cap; oil tank
49. Adapter
50. Washer; brake & clutch p
Sy
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. Hand brake lever assy.

Brake lever assy.
Rod; hand brake lever
Claw

. Washer; spring
. Spring

Button

Pin; joint, claw to lever
Snap ring

Pin; straight; bottom to rod

. Ratchet

. Pin; ratchet fix.

. Washer; plane

. Bolt; hand brake to floor

. Lock washer

. Dust cover

. Retainer; dust cover to floor

18. Screw

19. Shield; hand brake lever
20. Bolt; shield to bkt.

21. Spring washer

22, Washer; plane

23. Bolt; shield to sill
24, Nut; shield to sill
25. Washer; plane .."

25. Compensator assy.

8]

[o%
<

2o ro Mo
oo ] O

. Lever assy.

Plate assy.

. Bush
. Washer; felt

Y plane

. Lever
2. Nut

Bolt

. Nut
. Spring washer
- Hand brake cable assy.

front
1

rear

38.
9.
40,

41.
42.
43,
44
46.
47.
48.

49.
50.
51,
52.
53.
54.

55.
56.
5T
58.
29,
60.
61.
62.
63.
64.
65.
66.

67.

P lever to cable
Snap ring; .. "
Abutment clip; ... F.
thimble to bkt,

Bolt:s ... "

Lock washer; ... g
Jaw nut

Nut

Bolt; plate to axle case
Spring washer:

Bkt.; hand brake cable to
frame

Clip

Bolt

Spring washer

Nut

Hand brake cable assy.; rear
Bkt.; hand brake cable
support

Bolt

Relay lever & bkt. assy.; RH.

Relay lever; RH.

Bkt.; relay lever RH.
Washer; nylon

Bolt; special

Nut

Grease nipple; straight
Bolt; bkt. to axle case
Bolt; relay lever

Nut

Spring; hand brake cable
return

Switch; hand brake -

10 - 43
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BRAKES

FUNCTIONS OF BRAKE

1. SERVICE BRAKE

Automatic adjusting device,
as shown in I'ig.46, comprises
cable adjusting lever and auto-
matic adjusting spring, which

serve to adjust lining gap when
brakes are applied while the
automobile is reversing.

Brake drum rotating direction

H
Reverse

A
Automatic
adjusting
spring
B
10 - 44

Cable guide

Shoe moves in direction
indicated by an arrow.

Pulling force acting on cable.

Adjusting lever goes up.

If shoe return

By the function of automatic
adjusting spring

The cable return

And lever lower

Revolving 1 notch
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BRAKES

As the wheel cylinder is oper-—
ated. the brake shoe is moved
outward against the brake drum
and tends to move along with
with the brake drum. If there
is an excessive gap between the
arljuster and shoe, the primary

e is allowed to move in direc—
rion in which the drum is rotated
thereby eliminating excess gap.

One end of cable is fixed to
the anchor and the other end to
the adjusting lever.

Now, when brake is applied
le reversing, together with
- movement of brake shoe,
cable guide moves outward in
the direction of brake drum ro-
tation and with the direct action
of the cable's pulling force, it
actuates the adjusting lever.

When rotation of brake drum
tops (F‘ig.4-68), the brake
shoe 1s pulled toward the direc-—
tion of anchor pin by the tensile
strength of anchor spring, re-
leasing the pulling force of
cable. Thus the adjusting
lever returns to its original
position by the tensile strength
" automatic adjusting spring.

this instant, one notch of
adjuster is

The adjusting lever not only
moves up and down to turn the
adjuster notch, but also move to
left and right. The automatic
adjusting spring fitted in posi-
t"n as against the adjusting
lever, when the adjustment
lever moves upward, force is
activated trying to return same
and the force trying to straight-

|
|! Automatic

(TN N adjusting
| | L2 =]
\Kk@ 4 spring

o > Adjusting
e 4 | lever
® { ¥
- \ #-Adjustor notch
R A
Adjusting lever is “ﬂi—]_,mrer pulled
drawn in the "lean" pj= U

returning direction I

of automatic adjus L—Q@)

s
ing spring 1t

Lowering of the
lever turns the

@ g% adjuster

By the tensile
strength of
" automatic

; W4
@ | j adjusting
. A

spring the
ever is returned
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=

en the "lean" of spring itself.
This force trying to straighten
the "lean" becomes the pulling
force to adjusting lever inward-
ly. The functions during its
operation are as shown in Fig.

47 (1)~(5).

PARKING BRAKE

Wasp adopts an independent
rear wheel brake system which
differs in operating principles
from those for Elf and Elfin.

(Fig. 48)

Parking brake system com=
prises parking brake lever and
links. One end of parking
brake lever is fixed to the pri-
mary shoe with a pin. However
with pin as fulcrum, it moves
freely in the rotating direction.

Parking brake link is extended
between brake lever and secon-
dary shoe just like a bracing rod
and transmits the brake lever
functions to secondary shoe.

When hand brake lever inside
the cab is pulled, the brake
cable functions and parking
brake lever rotates in the di-
rection as shown in Fig. 48 (2).
Since brake cable is fixed at
right angle to lever at bottom
end (end portion opposite side
of pin) of parking brake lever,
if cable is pulled, the parking
brake lever turn about the pin B.

Parking brake link, being
pushed by lever, moves to right
<ide as shown in Fig. 48 (2) and

10 — 46
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pushes secondary shoe against
brake drum.

When the secondary shoe is
completely pressed against the
brake drum, the brake remains
in position, therefore the park-
‘ng brake lever starts rotating
with one end of brake link (C
point of Fig. 48 (3)) as center.
Because of this, the pin por-
tion that connects primary shoe
and brake lever is pushed out
outward and primary shoe is
pressed against brake drum.

As a means to transmit brake
iorce to left and right rear
wheels, a compensator is used.
Its construction is as shown in
Fig. 49.

The cable between hand brake
lever and compensator is made
up of inner cable and outer
~able and the inner cable ex-
iends directly to parking brake
lever of left rear wheel from
the hand brake lever. For
outer cable, the upper end is
fixed to the floor right behind
the hand brake lever while the
lower end is fixed to the com-
pensator.

When hand brake lever is
operated, the inner cable is
drawn and the parking lever of
left rear wheel, functions.

The cable between hand brake
lever and compensator is curve
‘itted, therefore when hand
brake lever is pulled, the ten-
sile strength acts the inner
cable and works in the direc-

tion to straighten out this cur-
vature. However, since up-
per end of outer cable is fixed
to the floor, the force of outer
cable trying to stretch, acts

on the compensator and becomes
power to rotate the compensator.

To the tip end of compensator
lever, the cable that connects
to the parking brake, is fitted,
therefore when hand brake lever
is pulled, the parking brake of
left and right rear wheels come
into function at the same time.

10 - 47




BRAKES

~

s - Quter cable
]

. To rear brake

= (left)
Fig. 49
TO DISASSEMBLE, CHECK, iii. Remove the return springs
ASSEMBLE AND ADJUSTMENT (Fig. 50(1)) on the primary
and secondary shoes.
1. BRAKE DRUM AND BRAKE iv. Remove the shoe holding
SHOE spring (2) of primary shoe.

Turn spring seat while
pressing down strongly,
match the protrusion of pin
end section to the square
hole of seat and remove
seat and spring.

a. To disassemble
(Refer Fig. 50)

i. Jack-up the vehicle and
remove the road wheels.

ii. Remove the setting screws
on the drum and remove the
brake drum.

v. Remove adjusting lever (7)
and cable (6).

Remove the drum by vi. Remove adjuster (3) and
knocking it lightly with automatic adjusting spring
a copper hammer. (4).

10 - 48
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(1) Return spring

(1) Return spring

Parking brake lever

(5) Primary shoe

| (2) Shoe holding
spring

(4) Automatic adjusting spring

(3) Adjuster

Fig. 50
I
vii. Remove parking brake lever b. To check and to rectify

together with primary shoe i
(5). * Brake lining i

Remove inner cable of The brake lining with the
parking brake. following defects should be

replaced:

viii. Remove shoe holding spring
and retaining pin of second-
ary shoe.

Irregular contact, wear f
and contamination, deterior- '.
ation by overheat or disinte- Ll
grated lining.
ix. Remove secondary shoe.
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Note: Cause of trouble should
be established before
replacing lining found
to be in irregular con-
tact or contaminated
with grease.

* Brake drum

i. Check the sliding surfaces
of brake drum for damages,
particulary for groove
shaped wear, ridged wear

and or cracks. Among
these, in case groove
shaped and ridged wears
are excessive, rectify by
grinding. Rectify appreci-
able wear with emery cloth,
Measure beforehand the in-
side diameter and confirm
whether it will stay within
the rectifying limit after
grinding.

Item Figurative value
Standard inside diameter mm (in) 254 (10.0")
Rectifying limit mm (in) 256 (10.1")
Roundness degree mm (in) 0.00 (0.003")
Finishing precision 10 S

Before turning down the
drum in a lathe, replace
drum if it fails to give spe-
cified thickness after grind-
ing.

ii. Check for unusual wear.
In this case, install driving
shaft to brake drum and fit
this into a lathe. Next, fit
dial gauge to edged tool
stand and while turning the
brake drum gently with hand,
take the dial gage reading.

In case, if dial gauge read-
ing is found to be more than
0.15 mm (0.006"), rectifi-
cation is necessary.

10 - 50

Note: 1. When grinding the
inner surface of drum,
it should be checked
that the drum is cor-
rectly centered.

2. Confirm whether
the mating face of
drum after grounded
and mating face of
brake lining matches
or not.
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= * Brake shoe and anchor pin ii, Check anchor pin and re-—
place if it is found to be ex-
~g i. Check the shoe for distor- cessively worn.
" by sion and unusual wear of
reci- anchor pin hole.
:loth, _ ;
& in- Replace the shoe if it is
irm found to be excessively dis-
thin torted.
r
The gap between anchor pin and bush
Standard gap in mm (in) (0.14 0.087 (0.006 0.0034")
U=able limit in mm (in) 0.20 (0.008")
e
* Return spring (Brake shoe) i. Spring strength of left and
right front wheels and
When left and right return rear wheels, should be
9 Springs are uneven or spring even.
strength are weakened, this
leads 1o bra.l{,e dragging a.nd. ii. Spring with considerable
further restricts the returning _
. : : rust or weakened force
action of the shoe which in shonld be veplsesd
18 the turn, causes the brake to get e :
drum, over-heated.
cked
cor—
ither
of ,I
nded | Item Figurative value
of i
e | Free length in mm (in) (Both front, rear wheel)
i 102 (4.0)
Spring constant in kg/mm (Both front, rear wheel)
1.4 | {0 ‘
Fitting load/fitting length in kg/mm (Both front, rear wheel) || 1
35.5/125 ' I
[
10 - 51
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C.

Reassembly is performed in
reverse procedure of disassem-
bly, but be sure to confirm
adjuster's left and right
identifications and then install
properly. For its identifica-
tion, L (left), R (right) are
stamped on the slide side end
surface of adjuster notch.

d. Brake adjustments

Since wheel brakes of both
front and rear wheels are
fitted with Bendix type auto—
matic adjusting device,
brake adjustments are un-
necessary. This automatic
adjusting device however,
since if functions to maintain
most suitable gap always
according to the conditions
at the time though the brake
linings have excessively
worn, it is necessary there-
fore, to check for lining
wears after a proper period.
If lining wear is overlooked,
the shoe rim also wears,
causing damages even to
brake drum.

10 - 52

R (right) or L (left)
identification marks

When brake linings are re-
placed or when readjusting
is required because of
faulty adjustments, adjust
according to following
procedures.

i. Block securely the rear
wheels when adjusting front
wheels and rear wheels.

ii. Loosen the wheel nuts on
the wheel and jack up the
wheel.

iii. Remove the road wheel.
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Piston cup

Fig.

tating and then return 28
30 notches. Then proper
gap is obiained.

When wheel cylinder is
disassembled, be sure to
replace piston cup with a new
one.

iv.

From the adjusting hole of
brake drum, insert screw
driver and perform adjust-
ment (I'“ig. 14). With the
aid of 2 screw drivers,
adjust the gap in the follow-
ing manner. Raise the
lever with a screw driver
and turn the adjuster with
the other. When adjuster
is rotated towards you
(arrowed direction as in
Fig: 52);
turning the adjuster of op-
posite direction increases
the gap.

In case the linings are re-
placed, rotate towards you
until the adjuster stops ro-

When assemblying, be
careful on the facing of the
piston cup. Be sure to in-
stall with the opened side
faced to the inner side.

(Fig. 53)

the gap decreases.
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Anczhor pin —

Readjust the prakes in the
similar manner. After the
working parts are bedded-
down, the automatic adjust-
ing device comes into normal
function to compensate for
lining wear. When
adjuster notch of automatic
adjusting device wears and
or the cable fitting is faulty,

the adjusting lever slides
the notch and the auto~
matic adjusting device fails
to function. Consequently,
brake failure will result.
Also, when the fitting hook
of cable to anchor is fitted
bent (Fig. 54), the adjust-~
ing lever shall become al-
ways in a drawn condition
and proper automatic adjust-
ment.

over

If brake fails to give
normal function despite re-
adjustment, the brake
should be disassembled and
checked for defect, but pay
particular attention to ad-
juster wears and hooking of
cable. While cable is in
continual use stretch may
occur. Measure the cable
for extension and if it is
found to be elongated 247 mm
(9.7"), replace with new
one (Fig. 58 ¥

| |
| o454 0.5

-

C

10 = 54

Fig.

55
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o, 2, PARKING BRAKE a. To disassemble
- (HAND BRAKE LEVER)
v, Disconnect hand brake
Since parking brake is hand lever and cable. When snap
k operated mechanical type uni- ring is removed and pin pul-
1 tary with rear brake, if rear led out, cable can be dis-
= brake is adjusted, parking connected easily.

brake is automatically adjusted.
However, unless the control
Sl linkages are properly adjusted,
parking brake refuses to func-
tion properly.

Remove the hand brake lever
assembly from the floor.

=
joH

- ® @
of ®

mm

1 Button 4 Hand brake lever
2  Straight pin 7 Claw a0
by
3 Spring seat 8 Joint pin
4 Spring 9 Latchet J
5 Rod 10 Latchet fix pin ~%

Fig. 56

10 - 55 e
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Pins on the hand brake lever v. When caulk on rod is re-
are caulked. The lever can moved, the claw can be
not be disassembled. When easily disconnected.

there are defects on the hand
brake lever assembly, replace
the hand brake lever as a com-
plete assembly. However
slight damage to the lever may

b. To check and rectify

Check the wear of latchet
teeth, and use a [ile to re-
condition the teeth. Replace
latchet with worn pin hole.
Check wear of claw finger.
Rectify with file as necessary.
Check rod for bending, wear
of each pin hole of lever.

be repaired. When disassem-
blying, pay close attention to
following points.

Rod, joint pin and latchet
fix pin are caulked, therefore
once disassembled, it could
not be reused. Everytime

disassembled, use new parts. c. Toassemble
Spring seat is welded to Perform in reverse proce-
lever main body and disconnec- dures of disassembly. Using
ting is impossible. To disas- each pin and rod with new
semble, perform in following ones, perform caulking se-
procedures. curely after installing.
. . D
i. Grind or file-off the caulked d. Adjustment of control cable
section of latchet fix pin with T
grinder or file and pull out When hand brake lever is
the pin, then remove the fully pulled, if the pulling '®
latchet. allowance becomes more than
5~ 7 notches, perform stro- T
ii. Similary, remove the caulk ke ‘adjustment.
of joint pin and pull out the . _ _ T
joint pin. With the hand br.a,ke lever
fully loosened, adjust the T
cable to give proper tension
iii. Pull out the button, pull and adjust the brake lever A
out the straight pin and dis- travel with the jaw joint at
connect button and rod. the axle case or with the C
Then take out spring and adjuster at the lever.

washer.

iv. From the large end side
of lever, pull out the claw
with rod.

10 - 56
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TIRES AND WHEELS

Data
T ey Model - . R
DEtE T PR20 PRD20 KR KR10-V
_._ S H‘E—_\““_- S "
Tire 'ront 5.60- 5 . 60— 6.00- 5.50-
13,4P.R. 1448, R. 14,6P.R. | 14,6P.R.
Rear 5.60- 5.60- 6.00- 5.50-

19, 4P .. R

14,4P.R.

14,8P.R.

14,6P.R.

oy - / 1%
Tire Pressure (k g/cm=)

Front 1.4 1 T:7 1:7
Rear 1.4 1« T .73 3.2
Disk wheel 4-1/2-J 4-J x 14 Bt ol D] 4-J x 14
x 13 x 14

Component parts of tire and wheel

1. Disk wheel 3.
2. Tire (tubeless) 4.

Fig.

1

Tire (with inner tube)
Balance weight

B
6.

Hub cap (standard)
Hub cap (deluxe)

11 - 1

i
:H
.jll
1kt |
et it
et
Bl




TIRES AND WHEELS

Construction of the tire

One of the major function of the
tire is to interpose a cushion be-—
tween the road and the car wheel
to absorb shocks resulting from
irregularities in the road thereby
preventing high frequency vibra-
tions from being transmitted to
the car. Reduced area of the
tire face that comes into frictional
contact with the road also help
deaden high frequency vibrations.

The tire should be durable,
less liable to wear, flexible and
responsive to varying road condi-
tion while it withholds internal
air pressure and provides good
frictional contact between the
wheel and the road to permit
transmission of power through
the tires to the road to secure
good traction as well as to allow
quick stops when the brakes are
applied.

Bead wire

Tire casing in sectional view

Fig. 2

11 - 2
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TIRES AND WHEELS

Tire casing is made up of lay-
ers of cord (cotton or tough
nylon) over which the rubber
inside wall is applied for improved
service life. The beads, por-
tions of the tire which are held
against the rim, are fortified
+ith bead wires over which the
iick rubber layers are applied.

When the tire is subjected to
operation, a part of flexing mo-
tion turns into heat and remains

Tire removal and mounting

REMOVAL

The tubeless tire can be removed
[rom the rim in the same manner
used for removing the tire with in-
ner tube.

1. Take out the valve cap and
valve inside to release internal
air.

2.  Push in the tire bead toward
the center of the rim and start-
ing with the opposite position,
pry the bead up over the rim
flange in the same manner used

for removing the ordinary tire

(tire with inner tube).

3. Cautions to be observed when
removing the tire.

inside the tire. This heat can
not be easily dissipated because
of the poor heat-conductivity of
the rubber and layers of cord
used in the tire. Excessive
build-up of heat deteriorates the
fabric of the tire and gives a
rise to tire wear.

a. Exercise extreme care to
avolid damaging the tire bead.
Keep the valve on the rim.

b. On tubeless tire, proper
bead to rim contact is essen-
tial to retain air inside so that
a llat stock or a tire lever
should not be used to force
the beads away from the rim_
flange.

c. Itis advisable to usea
special tool for removing the
beads from the rim.

d. Flat stocks, tire levers
or other tools used for prying
beads away from the rim
should be smoothened out to
prevent damage to the beads.

11— 3
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1. Reconditioning the rim

a. The rim flange plays an
important role to hold the
beads tightly against the rim
allowing no air leakage.
Examine the rim carefully
for dents and for roughness
or rusting and straighten
out any dents with a hammer.

Removing the tire

Fig. 3

e. Water should be applied to
the flat stocks or tire levers
before use.

f. The valve should not be re- Reconditioning the rim flange
moved from the rim unless
replacement is necessary. Fig. 4

b. With use of emery cloth,
clean off the rim flange care-
fully to prevent damage to

MOUNTING paint finish

The tubeless tires are designed c. After cleaning the rim
for use on the drop-center rim flange, carefully examine
(or safety-rim) so that air can the butt welds for roughness
not be retained inside if they are and if necessary smooth out
fitted to two-piece rim or rim with a file. All these areas
with detachable flange. However, must be smooth so that the
the tubeless tire may be mounted tire bead will seal tightly
to the two-piece rim with good against the rim and allows
result if rim gasket is used to no air leakage.

prevent air leakage.

11 - 4
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TIRES AND WHEELS

Refitting the valve

Clean out the inner face of
the rim around the valve fit-
ting hole with a sand paper
or with emery cloth before
fitting the tubeless valve.

The valves for use with
the tubeless tire are availa-

ble in the following two kinds:

Snap-in valve (push-in rub-
ber seal valve) and clamp-in
valve (clamped metallic
valve). The snap-in valves
used in the tubeless tires

of the Bellett should not be
reused. The valve should

be replaced whenever the
tire is replaced.

3.

CLAMP-IN VALVE

Clamp—in valve

Fig. 6

Wipe off clean the tire beads
with a cloth soaked with clean
water.

Wet tire beads, face of the
rim and flat stocks or tire le-
vers. This facilitates the
beads to snap into position in
the rim when the tire is in-
flated.

Mount the tire to the rim with
use of narrow flat stocks.

Pry the beads over the rim
flange, a little at a time in
progression, carefully to pre-
vent damage to the beads.

Beads should be carefully
snapped into the rim flange to
avoid damaging the rubber edge
of the beads.

5




TIRES AND WHEELS

8. For mounting the tire to the
rim flange, start at the por-
tion farthest from the valve to
prevent the valve base from
falling out.

Note: The spot indicating the
wheel balance should be
properly aligned with
the valve position.

9. Rapidly inflate the tire with
the valve inside removed.
Hold the tire in vertical plane.
Then bounce the tire on a floor
while rotating it to facilitate
the beads to snap properly into
the rim flange and seal tightly
to prevent air leakage.

10. Fit the valve inside, inflate
the tire to about 3.5 kg/cm?
and submerge the wheel in
water in a vessel and check to
see if air bubbles are arising
from the beads, rim, rivets

or [rom the valve.

Tire check-up

INSPECTION

Carefully inspect the tires
against the following:

1. Air pressure.

2. Thread wear and wheel-balanc—
ing.

11 - 6
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D

Measuring tire pressure

Big. T

Wheel alignment.

Cuts or bruise and depth of
the cuts.

Pebbles, nails or other
foreign material on the tread.
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TIRES AND WHEELS

6. Damage due to impact.

7. Damage to the side wall and
to the shoulder.

Tire repair

METHOD FOR REPAIRING
TUBELESS TIRE

The repairing work of the tube-
less tires can be classified into
two groups: '"minor repair" and
"Major repair'". The "minor
repair'" means simple repairing
of diminutive holes with the use
of locally markettable rubber-
plug or repair-gun. While the
"Major repair'" represents the
repair of relatively large holes
involving the use of vulcanizing
nrocess.

MINOR REPAIR

The minor repair can be divided
into two types according to the
material used: Pressure gun me-
thod and rubber plug method. The
use of pressure gun is confined to
the repair of diminutive holes

3.

9.

Any trace of contact with the
part of the body. (Arch of the
front wheel or upper link end).

0Qil, grease or other conta-
minants on the surface.

Pressure gun

Fig. 8

sizing 2 mm in diameter or
smaller, while the rubber plugs
are used for repairing holes
larger than 2 mm in diameter,
However, the holes are usually
found in various forms so that
correct judgement will be neces-
sary to access the damage to the
tires.

11 -7
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PRESSURE GUN REPAIR

Items required:

Dough and pressure gun.

1. Remove the wheel from the
car or jack up the wheel clear
of the ground to permit free
rolling.

2. With the use of a pliers, pull
out the nail or other puncturing
object.

Removing the puncturing object

Wig. 9

3. Reduce the tire pressure to
about 2-5 kg/cm? and fill the
pressure gun with dough.

4, Turn the handle on the pres-
sure gun until the sealing

11 - 8

B

dough appears and wipe off the
nozzle to make sure only fresh
dough will be used.

Center the nozzle over the
puncture and press it firmly
against the tire. Turn the

handle one or two full turns to
fill the hole with the sealing
dough.

Tire repair

Fig. 10

Allow the tire to stand 20
minutes and then inflate the
tire to specified value.

1
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! the hole to facilitate insertion
L RUBBER-PLUG METHOD of rubber plug.

[tems required: i

Rubber cement, large and
small rubber plugs, a probe
and a needle with eye

...._JI”_‘"‘_';‘_”..".I“J.” -

Tire repair lJ |
[iﬁ‘[
Fig. 12 1
i
1 ;.l
4. Select a rubber plug of a size l }
suitable for the hole (it must be t!._:; [
larger than the diameter of the )
hole) and roll the small end of M [
the plug into the eye of the : { 1'& i
Repair—kit needle. Dip the rubber plug 4 :}j |
and needle into rubber cement ‘f e
Fig. 11 and put them through the punc- t - i
ture hole. Sudden reduction H ;
in resistance indicates that the | it
needle with the plug cleared Hj': ! ‘iij 1]
Reduce the tire pressure to through the hole. I iri 1
about 1/3 of the specified value ' i
with the wheel in position. 5. Pull out the needle and trim '- 15 il g
the rubber plug about 4 mm (il
2. Remove nail or other punctur-— above tread surface. bl i
ing object from the tire and ! | f
clean the damaged area with 6. Reinflate the tire to specified :h 1l ’
rubber cement. value. fi i
5.  Smear the probe with the rub- 'J" 'J!
ber cement and put this through f
the puncture hole. Then work fil e l
the probe around the inside of 1 g:
it
| e
11 =g i é
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Tire repair Tire repair

Fig. 13 Fig. 15

MAJOR REPAIR
a.

If the damage to the tire is be-
yond the range of pressure gun
repair or rubber-plug repair, it
is advisable that the repair be
relied upon service stations
where vulcanizer and other spe-
cial equipment are available.

FACTORS AFFECTING THE
TIRE SERVICE LIFE

Tire repair

1. Tire pressure
Fig. 14

—— e i

The function of the tires in
supporting the car weight or
load relies only upon the inter-
nal pressure so that it is ex-
tremely important to keep them
properly inflated.

R i

11 - 10
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Over-inflation Under—-inflation

Relations between tire
pressure and wear

Fig. 16

a. Under-inflation

This imposes additional

strain over the tire and to-

gether with increased flexing ‘
due to reduction in outside
diameter, this leads to tire |
temperature raise, which in '
turn accelerates the tire ‘
wear and shortens the tire |
service life, (F‘ig. 17)

b. Over-inflation

This keeps the tire casing Under-inflation wear
in extreme tension and gives

a rise to tread wear. Ex- Fig. 17
cessive pressure in the

tires give a hard ride and

bruise to the tread may

result.

11 - 11
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C. Road condition

The influence of the road
condition upon the service
life of the tires has not beer
drawing much of servicemen's™®
or drivers' attention. Many
of the surfaces of roads of
today are so arranged to elimi-
nate tendency of automobile
to skid. Such improvements
in the road surfaces contri-
bute to better mobility of
automobile.

N

Over—-inflatior

Fig. 18 Meanwhile, increased
frictional resistance on the
roads accelerates tire wear
despite the improvement in
tread designs or patterns.

‘ : When the automobile is fol-
I E | lowing a curve or turning
: T 7T a corner, the direction in

which the car proceeds de-
viates from the direction in
which the car tends to move.
This tendency gives direct
influence upon the front wheels
as well as on the rear wheels,
The tire slippage and distor-
tion due to steering increases

80

)

(Mean value is

o
To

E=5]

==

.
=

B } !
g | )
- | in response to the car speed,

i [ _ load, condition of the crown
of the road and to other va-

e
=
1
1
|

regarded as 100

=1

40 G0 80 100 120 140

Service life

: s rious factors.
Tire pressure (Specified value °

is regarded as 100%)

This tendency becomes more

Relationship between tire evident when the car is climb-
pressure and service life ing up or descending a slope
) as such modes of operation
Fig. 19 necessitate increase in driv-
ing torque or in braking tor-
que.
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TIRES AND WHEELS

Direction of motion
{ / Slip angle

W /
= gﬁijﬁh\ Turning effort
f 2 S

“~._ Centrifugal force

¥‘Turningn“§ﬁ§3§
\[| effort j;ﬁégﬁﬂ Turning pivot

ﬁ%”fﬂf_E%fﬁ?f;fifij;QEpy;ifugal force

Tire slippage that accelerates
tire wear when a car is turn-
ing

Fig. 20

Relations between road
condition and service
life of tire

Asphalt surface

Pavement |

1/3 gravel and 2/3 pavement
Gravel (conditioned)

Unmade road

0w © % % 8 ® & ® %

Relations between road condition
and service life of tire

Fig. 21
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TIRES AND WHEELS

c. Speed

Car speed also gives direct
influence upon the tire service
life.

Tire service life (%)

& 1 L 1

1 l 1 A

20 A0 A0

L] &l M #0

Speed (km/hr)

Relations between car speed
and tire service life

Abnormal tire wear control

Improperly serviced automobile
gives a rise to tire wear and fur-
ther leads to tire damage due to
uneven distribution of loads. When
daily check-up reveals uneven
wear on the tires, the cause of
trouble should be established and
corrections made. The automo-
bile should be checked against the
following.

11 - 14

Fig. 22

WHEEL ALIGNMENT

1. Toe-in Wear
Toe-in wear produces a fea-

ther-like edge at the inside
edges of the tread ribs.

2. Toe-out Wear

Toe-out wear produces the
same condition as toe—in wear;

A 4
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Toe-out wear

This can be noted by
excessive wear on
the right front tire

Toe-in

This can be noted by
excesslive wear on
the left front tire

Parallel
This evens out wear
on both tires

Relations between maladjusted
wvheel alignment and tire wear

except that the feather-like edge
is formed on the outside edges

nf the tread ribs.

Camber-wear

Maladjusted camber will

Fig. 23

cause noticeable wear on one
side of the tires. If such

wear is produced by driving
mostly on highly crowned roads,
regular tire interchanging can
only aliminate such trouble.
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TIRES AND WHEELS

4, Caster

Maladjusted caster produces
spotty-wear on the tire and
leads the automobile to one
side or the other.

5. Wheel balance

If the wheels are out of
static and dynamic balance,
vertical and horizontal vib-
rations occur as the car is on
travel and lead to irregular
tire wear.

OQut of static
balance

Out of dynamic
balance

Out-of-balance wheels

Fig. 24
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6.

Tire rotation

Abnormal wear on the tires
can not be avoided even if
close attention is paid to the
tire pressures and wheel
alignment. This is because
the abnormal wear depends
largely upon the road condi-
tion, the manner in which the
car is driven, steering or
traction transmitted to the
drive wheels.

For example, Keep-to-the-
left driving produces wear in
the left tire which is larger
than that on the right tire,
giving larger wear in the
front tire than that on the
rear tire. For these reasons,
it is necessary to practice
tire rotation in order to even
out tire wear.

Tire Rotation

Fig. 25




TIRES AND WHEELS

Construction or inner tube
res
he CONSTRUCTION
i1se ; ;
. The inner tube comprises the
. tube and tire valve. The valve
¢ thia includes a valve inside to pre-
4 vent air leakage. As the chuck I
of the air hose is pressed against i
the valve, the shaft is depressed “
by the air pressure allowing air
2 to enter into the tube. On re-
i lease of the air chuck from the 3
sy valve, the shaft returns to ori-
zinal position allowing the metal %
’ ring to come into contact with the
rubber seat thereby providing 5
— sealing effect.
e . . . Construction of valve inside
S The valve is fitted to the inner
tube and clamped in position with
the valve base, special washer Fig. 26
znd hexagonal nut. It is advisa-
Liie to use a new tube.in a new 1. Shaft
tire, for if old tube is used in a >. Fixi alhl
; : . Fixing screw A1
new tire, the deteriorated rubber 3. Seal ring il |
tequto over expand to produce 4. Spring im%::
) wrlnkles and causes damage to 5. Spring seat e
inner tube and tire. i (A

Valve stem
. Valve base
. Special washer i
. Nut il

e BTG TSR U

. Valve pad Construction of tube and valve Al
. Tube _ | 1
Base plate Fig. 27 (B

11 = 1% (il




TIRES AND WHEELS

J P
/
.
% :
2 7 1. Shaft
3 2. Thread
207 3. Hard rubber
4”’{% _3;;"11 4, Metal ring
7 ﬁ 5. Soft rubber
5 -V |":: = 6 S :
A b . 9pring
Zmla% 7. Valve stem
6 VAPV 8. Spring retainer
'1:: 9. Air lead wire
1 b )
% A B Parts 2. through 8. are referred®
_% ﬁ Z to as valve inside. %
8 vV 7 i
%
R 77 Dl &
Construction of valve i
Fig. 28 dg
7
4
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STEERING

PART 12 STEERING (for model PR)

Data and specificatications of the steering

Type
Shaft angle

Rack travel equivalent to one full
rotation of pinion (mm)

Number of rotation of the pinion
from lock to lock

(Inside)
(Outside)

Rack shaft travel (mm)

Steering angle

Number of pinion gear teeth
Number of pitch on the rack
Backlash (mm)

Wheel play (mm)

Minimum turning circle
Toe-in (mm)

Steering wheel diameter (mm)

Rack and pinion
3eqan
47.9

3 turns

36°

33°

139 + 1.0

8

29

0 (Between pinion gear and rack)
5 (At the periphery of wheel)
5000

3

400




STEERING

Steering unit in exploded view

62 54 Bl 5 59 &0
4 .

@f%l o

52 53 4
51 5 I9

1 Component parts of the steering unit

12 - 2




i:i' I} : |
STEERING Ve |
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1. Pinion gear 42 . Nut i b !
2. Bearing 43, Horn ring iy
3. Snap ring 44. Steering shaft i 8 1)
4. Rack shaft 45. Striker ring oft
5. Housing 46. Screw F {I {
6. Bush 47, Steering column i 1
7. Bush 48. Steering column g.%L |
8. Plug 49. Rubber gasket e A
9. Plunger 50. Bush ﬂ'ﬂk |
10. Spring 51. Seal I
11. Cap 52. Bolt it
12. Spring 53. Washer i
13. Cap 54. Adjust tube e
14, Stopper rubber 55. Rod end '{ﬂ:' !
15. Rear cover 56. Rod end ﬁfi i
16. Seal 57. Boot Pl gL
17. Bolt 58. Spring Hifie8
18. Spring washer 59. Nut \
19. Coupling 60. Split pin : 'i
20. Flange 61. Nut EH
21. Flange 62. Nut _ !
22. Bolt 63. Cap i |
23, Nut 64. Bracket 3@&! i
24. Thrust piece 65. Bolt i@%i :
25. Thrust piece 66. Spring washer i
26. Spring 67. Washer gy
27. Thrust washer 68. Cowling 18
28. Keybolt 69. Cowling .i
29. Nut 70. Cowling : e b
30. Joint ball 71. Cowling i |
31. Joint ball 72. Grommet EH
32. Ball seat T3. Screw “:
33. Spring T4. Support bracket i
34. Ball housing 75. Cap
35. Lock nut 76. Rubber gasket A
36. Boot T7. Bolt ol 1.
37. Boot 78. Washer i ﬂ{
38. Spring 79. Spring washer f;%?'?
39. Spring 80. Bolt HLF}:
40. Spring 8l. Spring washer _gﬁi'i
41, Steering wheel 82. Grease nipple . :ﬁﬁwi !
83. Pin; flange @Hﬂ .
iy




STEER ING

Steering unit removal

The rack and pinion type steer-
ing unit is mounted to the cross
member. The construction of the
link rod and associated parts of
the steering unit has been simpli-
fied for easy operation and main-
tenance as well. The steering
unit requires no adjustment. In
order t