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INTRODUCTION

This manual has been complies for purpose of assisting
DATSUN distributors and dealers for effective service and
maintenance of the Model P(L)411. Each assembly of the
major components is described in detail.  In addition,
comprehensive instructions are given for complete dismantl-
ing, assembling and inspection of these assemblies.

It is emphasised that only genuine DATSUN Spare Parts

should be used as replacements.

DATSUN MODEL (L)411-0V
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MAJOR SPECIFICATION OF
MODEL 411 SERIES

ITEM

MODEL

P(L)411-U
P(L)411-UT

WP(L)411-U
WP(L)411-UT

Overall Length

3,995 mm (157.3 in.)

3,995 mm {157.3 in.)

Overall Width

1,490 mm ( 58.7 in.)

1,490 mm ( 58.7 in.)

Overall Height

1,440 mm ( 56.7 in.)

1,430 mm ( 56.3 in.)

Wheel Base

2,380 mm ( 93.7 in.)

2,380 mm ( 93.7 in.) -

Inner Length

Room Space Inner Width

1,710 mm ( 67.3 in.)

1,704 mm ( 67.1 in.)

1,240 mm ( 48.3 in.)

1,240 mm ( 48.8 in.)

Height of Gravity Center

580 mm ( 22.8 in.)

w
g Inner Height 1,130 mm ( 44.5 in.) 1,130 mm ( 44.5 in.)
- -
- ®
< Front 1,206 mm ( 47.5 in.)} 1,206 mm ( 47.5 in.)
= " Tread
A Rear 1,198 mm ( 47.2 in.)’ 1,198 mm ( 47.2 in.)
Min. Road Clearance 175 mm ( 6.9 in.) 175 mm { 6.9 in.)
Overhang to the Front End 605 mm ( 23.8 in.) 605 mm ( 23.8 in.)
without bumper
Overhang to the Rear End 950 mm ( 37.4 in.) 947 mm { 37.3 in.)
without bumper
Vehicle Weight 885 kg (1951 1b.) 960 kg (2116 1b.)
Front 505 kg (1113 1b.) 500 kg (1102 lb.)
Distribution
Rear 380 kg { 838 1b.) 460 kg (1014 1b.)
~ Vehicle Gross Weight 1,160 kg (2557 1b.) 1,235 kg (2723 Ib.)
Front 600 kg (1323 1b.) 595 kg (1312 lb.)
| Distribution { _
% Rear 560 kg (1234 1b.) 640 kg (1411 1b.)
=

580 mm { 22.8 in.)

Proportion of Front Tire

with load 51.7% 48.2 %
Max. Inclination Right 46 46
Angle Left 46 46

(1)




DATSUN

MODEL P(L)411-U WP(L)411U
ITEM P(LY411-UT WP(Ly411-UT
Max. Speed 140 km/H (87 MPH) 140 kma/H (87 MPH)
g Fuel Consumption 18.5 km/# 18.5 km/¢£
Eg' Grade Ability sing 0.375, 0.417 (-UT) 0.334, 0.591 (-UT)
é Min. Turning Radius 5.0 m (16.4 it.) 5.0m (16.4 ft.)
- Brake Stopping Distance (50 km/h) 13.5 m (44.3 ft.) 13.5 m (44.3 ft.)
Madel .J
Make NISSAN MOTOR CO., LTD.
Classification . GASOLINE ENGINE
lemg System WATER FORCED CIRCULATION
No. of Cylinder & Arrang. 4 IN LINE
Cycle 4
Combustion Chamer BATHTUB TYPE
Valve Arrangement OVER HEAD VALVE
Bore x Stroke 73 x T7.6 mm (2,874 x 3.055 in.)
Displacement 1299 c.c. (79.27 cu.in.)
& Compression Ratio 8.2
& 5
$ | Compression Pressure 11.5/350 kg/cm? (r.p.m.)
8 Max. Exploding Pressure | 48/3600 kg/cm?2 (r.p.m.)
Max. Mean Effective Press 9.7/28000 kg/cm?2 (r.p.m.)
Max. B.H.P. (SAE) | 67/5200 HP/r.p.m,
Max. Torque (SAE) 76.7/2800 ft-1b/r.p.m. (10.6/2800 kg-m/r.p.m.)
Length x Width x Height 597 x 575 x 690 mm (23.1 x 22.6 x 26.5 in.)
Weight ' 139 kg (306 Ib.)
Piston Type ' SPLIT SKIRT TYPE
Piston MateTial ) LO-EX

(2)



MAJOR SPECIFICATION

C—
MODEL P(L)411-U WP(L)411-U
iTEM P(LY411-UT wpP(L)411-UT
No. of ~ Pressure 2
Piston Ring Oil 1
[ Inlet Open 14° B.T.D.C.
= Inlet Close 50° A.B.D.C.
& Valve Timing
E Exh. Open 52° B.B.D.C.
€3] .
{ Exh. Close 12° A.T.D.C.
Valve {Intake 0.35 mm (0.014 in.)
(Clearance - | pynaust 0.35 mm (0.014 in.)
Starting Method - MAGNETIC STARTING SYSTEM
o Type . N41 (14MZ), N50 (2SMB) 1 each
%)
e
E Voltage 12V
Capacity ' 40, 50 A.H.
Ground Polarity NEGATIVE
Type AC300/12WR
Make MITSUBISHI
s
8 Generating Method : ALTERNATOR
<
| Voltage 12V
&
| Capacity 300 W
Voltage Regulator ' RL-2B1
x| Tyve  S114-92
E: Make HITACHI
< .
“ | vVoltage & Power _ 12-1.4V-HP
< .
Lo Ignition Method BATTERY-COIL TYPE
g - _
55 Ignition Timing 8° /600 B.T.D.C,/r.p.m.
3 . :
En N
g@ Firing Order - , 1-3-4-2

(3)
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MODEL P{LY411-U WP(Ly4111
ITEM P(LY41 1-UT WP(L)411-UT
Type C1Z-18
Ignition Coil
Make HITACHI
Type D411-53
Distributor
Make HITACHI
Distributor | LBn-Timing VACUUM AND GOVERNOR
Advance System
Type B-6E
Make NGK
Spark Plug -
Thread 14 mm (0.551 in.)
—_ Gap 0.7~0.8 mm (0.0275~0.0315 in.)
=
: E Type D2630A-5A
wn
g Make NIHCNKIKAKI
= Throttle P. .
rEn-' Valve Bore 26 mm 30 mm
2 _ .
Uz: Venturi Size 20 mm 27 mm
Q
E Carburetor Main Jet - #92 #140
2
Slow Jet #48 # 48
Pump Jet #45
. Power Jet ‘ . #40
Air Draught DOWN
Type & No. PAPER TYPE 1 each
Air Cleaner
Make TSUCHIYA
Type DIAPHRAGM
Fuel Pump
Make SHOWA, KYOSAN
Capacity of Fuel Tank 41£€ r (10.8 U.S.gal.)
5555 Lubrication Method FORCED PRESSURE TYPE
e

(4)



MAJ OR SPECIFICATION

TERE-

P(L)411-U
P(L)411-UT

WP(L)411-U
wP(L)411-UT

é Oil Pump Type - TROCHOI} TYPE
é Oi} Filter FULL FLOW TYPE (CARTRIDGE TYPE)
é 0il Pan Capacity 2.9€r (0.76 U.S.gal.)
s Type WATER COOLING CLOSED TYPE
g‘ Radiator CORRUGATED FIN AND TUBE TYPE
E Cooling Water Capacity 5.4 £r (1.43 U.S.gal.)
E Water Pump Type CENTRIFUGAL TYPE
O
© Thermostat PELLET TYPE
Type SINGLE DRY DISC HYDRAULIC OPERATION
No. of Plate 1 (FACING 2)

Out. dia x In. -dia x Thickness

200 x 130 x 3.5 mm (7.87 x 5,12 x 0.138 in.)

CLUTCH

Total Friction Area

181 x 2 cm? (28.06 x 2 8q.in.)

In. dia. of Operating Cylinder

19.05 mm (3/4 in.)

In. dia. of Master Cylinder

15.87 mm (5/8 in.)

Type

3 FORWARD, 1 REVERSE | 4 FOREARD, 1 REVERSE
ALL SYNCHROMESHED SYNCHROMESHED ON
ON FORWARD GEARS 2ND, 3RD, 4TH

Gear Shift Method

REMOTE CONTROL FLOOR SHIFT

Oil Capacity

1.7 £(0.45 U.S.gal.) 2.2.£(0.58 U.S.gal.)

TRANSMISSION

1st 3.197 3.945
2nd 1.725 : 2.402
Gear Ratio 3rd 1.000 1.490
4th 1.000
Reverse 4,125 5.159

SHAFT

1st Length x Out.dia x In.dia.

1222 x 71 x 67.8 mm

Type of Universal Joint

SPICER TYPE

JFINAL | PROPELLER

GEAR

Gear Type

HYPOID

(5)
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MODEL p{L}411-U WP{L)411-U
ITEM P(LY411-UT WP(L)411UT
o3 _ P(L)411-U P(L}411-UT
< .
E g Gear Ratio 4.375 WP(L)411-U 4.111 (OP.3889) WE(L)411-UT
Pé" Housing Type BANJOC
X!
O] Type & No. of Gear STRAIGHT BEVEL PINION 2 each
L2
E 'l oil Capacity 1 £(0.26 U.S.gal.)
Type ' RECIRCULATING BALL TYPE
P
[E Gear Ratio 15.0
g In 36°
o Steering {
E Angle Out _ 28" 26"
&
S Steering Wheel Dia, 405 mm (15.95 in.)
Qil Capacity 0.33 £ (0.087 U.S.gal.)
Wheel Arrangement 2 FRONT, 2 REAR
Front Axle Type WISHBONE BALL JOINT TYPE
9
Toe-in 3 mm
&
[
a Camber 1° 45!
&}
2 Caster 0
=
[+ Inclination Angle of King Pin 6° 15'
Rear Axle Type SEMI-FLOATING TYPE
Type S FRONT: 2 LEADING; REAR: LEADING AND TRAILING
Lining Dimension F. 40 x4.5 X215 mm (1.575 x 0.177 x 8.465 in.)
{Width x Thickness
- £ x Length) R. 40 x4.5x 215 mm {1.575x 0.177 x 8.465 in.)
g
I K F. 351 cm2 (54.4 in2)
[ & Total Braking Area
2| 2 R. 351 cm? (54.4 in2)
-
< | m
m -
m A In.dia. of Brake F. 228.6 mm (9.0 in.)
D
ram R. 228.6 mm (9.0 in.)

(6)



MAJOR SPECIFICATION

ITEM

MODEL

WP(L) 411
WP(L)411-UT

P(LY411-U
P(L)411-UT

In.dia. of Master

22.22 mm (0.8748 in.)

E Cylinder
= | 9
g < F 25.40 1.000 i
a | E In.dia. of Wheel - +40 mm (1.000 in.)
O lind
| | 2 Cylinder R. 23.81 mm (0.9374 in.)
3] E = :
E 7 Max. Oil Pressure 115 kg/cm2 (1636 1b/in2)
L . I
g1 8 Type MECHANICAL FOR REAR WHEEL
< | < _ ) = —
= & Lining Dimension 40 x 4.5 x 215 mm (1.575 x 0.177 x 8.465 in.)
<3 -
E Total Braking Area 351 cm? (54.4 8q.in.)
2 . . .
E In. dia. of Drum 228.6 mm (9.0 in.)
Front Suspension Type INDEPENDENT SUSPENTION WITH CCIL SPRING
Coil (Wire dia. x Coil dia. x R.H. :53?5?3) L.H. CAR
Free Length - No. of Coils) 14.2 x ¥ x 325(L)-8'5’ 14.2 x 94 x 325-8.5
% | Rear Suspension Type LONGITUDINAL SEMI-ELLIPTING SPRING
7]
2,
3] Spring Size (Length x Width x - 6-3
% Thickness - No.) 1200 x 60 x 5-9 1200 x 60 x 52
) )
0
Shock Ab8orber F. TELESCOPIC DOUBLE ACTION
Shock Absorber R. TELESCOPIC DOUBLE ACTION
Stahilizer F. TORSION BAR TYPE
v . . F. 5.60 - 13 - 4P
éwg Tire Size R. 5.60 - 13 - 4P
[.-.

Head Lamp (Sealed beam)

12V-37.5/50W x 2

LAMPS

Width Indicators 12V- 8W x 2
Tail Lamps 12V~ 8W x 2
License Plate Lamps 12V- 8W x 2
Stop Lamps 12V-25W x 2
Revers-e Lamps 12V-25Wx 1

Room Lamps

12v- 5Wx 1

(7)
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DATSUN
MODEL P{LI41T-U WP(L)411 U
TEM P(L}411-UT WP(L)411UT
Fog Lamps 12V-36W x 2
Inspection Lamps 12V- 8Wx 1
Parking Lamps 12V- 8Wx 4
Turn Signal Lamps 12V-25W x 4
Dash Lamps 12V- 3Wx 4
5
% Reflection 32.56x 2
|
Warning Lamps
Turn Signal 12V-15W x 2
Main Beam 12v-1.5Wx 1
Ignition 12V-1,5Wx 1
0il Pressure 12v-1.5W x 1

(8)




{-ur-d 1 ,01 x) 9845 INIONI
(4 = {y/un{) QILIS WV

[=}
=1

&

2

(YdH/2) NOLLIWASNOD Tand
m

(w-2y) anduor

25 8% ¥y OF O9E 2E 82 T 0Z 9T 1 8 ' 09T OST OFTOET Q2T OTT 00T 06 08 0L 09 0S OF DE 02 O O
T T T T T T 1 1 ¥ I ! T T T ™1 T T T | —— T T T T T
—0 - -00T1
i o — ¥ A
0002 7
B ™E
) %5
o1 m
m ﬂ.oa 002
o O00E- puz
—o2 g #
5
‘l T z #0t ~Jooe
m ]
- — P 000%
0t @ b 5 et}
o 14
m —
(N
g & 0% -100¥%
—or = i
= 0005 |- wSe pf 2y T3
A Q
. -\ *Q@
—os ’
! —oos
— o9 i
o *d p02S / dHL9 {3vs) dHY *XEW :
‘ur *d “1008z /34 -utg Q] (3vs) snbioy *xepy ~1009
w /g2 '0 SNIPEI 3ATDIYR 11,
— oL [ /S£ *0=0 TIs)ZBE "0=0 5™ Anqe apea® cxepy
33 091 ‘1 YB3 M I PIRA sT01D
oTiel paads Wy
000 °1 onel prads pig
S2L°T one pasds pug
L61'E oner pasds 357
(8/5€) SiE ¥ oner 1eal [purg
3AYND FIDNVWIOI¥3d JAYND IDNYWIOLYId ONINNNY

ANIONI  73dOw N-1t¥ (1)d 1IAOW

{9}

=" (84} WAMOJ ONIATHA IDNV.LSISTY ONINNIY




091 05T OFT OET1 OZT OIT 00T 06 08
T T

== (u/B3) paadsg 1D

0L 09 OS5 or 0F 02 01T O
LIRS S B B R |

1 T T T
00T
- %970\#
. 0062} ._..R —
- <7 /A
2]
m \‘ i
= o %
g B -
S 000€
& %G1
g
z {oo.w
El
B OOOJI
# %5%
* é!
Q00ST- trr
.~ !
e %ov
%S¥
%05
wrd 10025 /dHES (2VS) dHE "XoW
“ut d ~100gz /B -ty *01 {(avs) snbioy “xep
w 82 °0 SHTPEI JARDIJI AIY |,
(L1b "0=0 "18)6S¥ "0=0 umI ATiqe opmE xapy
3 091 ‘1 WBEM F[OIURA 1015
000 "1 omel peads my
06¥% "1 onos peads pig
EOF 2 onw peads pug
S¥6°E onrel pasds 137
111y opes izl feuly

JAYND IDNVWAIOLE3d ONINNNY

n-

L1y (7)d 13QOW

002

001

g

—~==—{(8y) 1amo4 Smaug sdurisIsay Burmimy

=" (4/unf) pavdg 123

oot

002

00t

005

091 QST OPT OET 02T 011 00T 06 08 OL 09 05 o OE 02 O1 O
T T T T T T T T T T v Y T Y 1
g O B "
2 * ‘.\“
. & J =7
0Q0E-
| E
o st
0 ‘.‘
1 Z .
Bl 0L ] Uz |
P 000¥[
g
_V e E —
000S- A...c
/’ <
¢ * '
« -,
%OV pre
WSV
‘I‘llll‘lll‘lllll]
‘wa *d *100gS /dHLY (3vs) dHE "XEW] o0 Ny
‘w °d ‘19082 /B9 ‘0T (avs) anbuoy *xe
w /82 0 STPES AN AT ],
(16€ "o=0 wislsTd ‘0=g uel Ajqe apmiB ‘xew
By 5e2 3 1B M 20T A S5000
. 0001 ones paeds Yy
O6¥ 't opel pasds mig
EO¥ 2 ope: paads pug
S¥6°E ones paads 1y
111 %% one! iead [Buy ]|

3AYND FIDNVYWIOJY3Id ONINNNY

IN=11F ()dM 13QOW

T==="—"(B8%) semo4 Burang vurpey Bummumy

{10}



ENGINE

ENGINE

The engine is of monobloc construction, and
the valve are set in line in the cylinder head and
are operated by rockers and push rods from the
camshaft in the left hand side of the engine.

The camshaft, running in three steel backed
whitemetal bearings, is chain-driven and has a
rubber chain tenssioner.

The distributor and oil pump are driven
from the camshaft.

The pistons are the split skirt type of

GENERAL SPECIFICATIONS

aluminum alloy, and carry two compression
rings and a slotted oil control ring.

The piston pins are bolted in connecting
rods, which have steel backed lead and copper
alloy, changeable big end bearings.

A counter balanced crankshaft is fitted. The
end thrust on this component is taken by special
washers at the center main bearing. The
centrifugal water pump and cooling fan are
driven by the generator belt.

08Ty N eI 7 o g I R R R J type
No. Of CFlINAer .. ...ttt iii e ta st naa e n et 4
BOTE (IMIM) . ... vtrerreeernenanneanavosssasenatasasssnasssasarreananutse: 73 mm
51 5 310 < ST L LR 77.6 mm
R T ¢ - A 1.299
Max. brake horse POWET .........ciiionnrrtsanasscnansaansans 67 HP. at 5200 r.p.m.
o0 11 =S O R 10.6 kg-m at 2800 r.p.m.

Firing order
Valve arrangement

Compression pressure. ...............
COMPTESSION TALIO « v« v rrveeven s anrere os sttt

.............................................

1-3-4-2

8.2:1
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ENGINE

" COOLING SYSTEM
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An efficient cooling system is of major
importance to ensure the satisfactory running
of the engine and it is therefore necessary to
pay particular attention to its maintenance.

Description

The cooling system is maintained by water
pump circulation, combined with an efficient fan
cooled radiator and thermostat.

The system is pressurised and the relief
valve, incorporated in the radiator filler cap,

controls the pressure at approximately 0.4 kg

per sq. cm. Do not remove the filler cap if
the temperature of the coolant is above boiling
point or if the engine is running. Topping-up
should only be required occasionally to replace
water lost through the overflow pipe. Top-up
when the engine is cold, "and if possible use
clean soft water.

Fig. 1 Radiator

Fill to within 1/2" of the bottom of the filler
plug well. Overfilling when the engine is cold
may cause water to flow through the overflow
pipe. The capacity of the system is approxi-
mately 5.2 litres.
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Thermostat

In order to ensure maximum efficiency, it
is essential to keep the engine operating
temperatures within certain limit. To assist
this a pellet tyep thermostat is fitted, being
located in the water outlet at front of the
cylinder head.

Pellet type thermostat works by the principle
of rapid variation of solution of wax.

Fig. 2 Pellet Type Thermosltat

The devise consists of metalic pellet, filled
with the wax, which controls a mash-room valve
by solution of wax.

When the engine is cold this valve is closed
and on starting the engine the flow of water to
the radiator is temporarily restricted.

Due this, the temperature of the water in the
cylinder head and cylinder jackets will quickly
rise, thus ensuring rapid warming up.

'~ 'The heat so generated will gradually press
up the piston by shrinkage of synthetic rubber
sleeve so opening the valve, and ultimately
permitting a full flow of water to the radiator.
The thermostat itself is detachable; therefore,
should be occasion arise, it can be removed

from its housing and the hose reconnected to
avoid laying up the car.

The thermostat opening is set by the
manufacturer and can not be altered.

During decabonising it is policy to test this
opening by immersing the thermostat in water
raised to requisite temperature. The valve
should open under these conditions, but if it
fails to open a new unit should be fitted.

Overheating

Overheating may be caused by a slack fan
belt, excessive carbon deposit in the cylinders,
running with the ignition too far retarded,
incorrect carburetor adjustment, failure of the
water to circulate or loss of water.

Fan Belt Adjustment

The fan is driven from the crankshaft by
a '"V'" belt, this also driving the altermator.

A new belt can be fitted by first loosening
the clamp bolts (Fig. 3), which hold the dynamo
in position, and moving the dynamo towards the
engine. Slide the belt over the fan and onto the
fan pulley.

Fig. 3 Fan Belt Adjustment

Part No.

Rated Temperature

Standard

21200 61001

Open at 76.5°C+1.5°C
Open fully at 90+1.5°C

Optional for cold district

21200 61001

Open at 82°C*1.5°C
Open fully at 95+1.5°C




ENGINE

Adjustment is then made by bringing the

alternator away from the engine. The belt
should be sufficiently tight to prevent slip, yet
the belt should have 10 to 15 mm slack between
the generator and crankshaft pulley when the
midspan is pushed firmty.

After the correct tension has been obtained,
securely lock it in position again.

Frost Precautions

Freezing may occur first at the bottom of
the radiator or in the lower hose connections.

Ice in the hose will stop water circulation
and may cause boiling. A muff can be used to
advantage, but care must be taken not to run
with the muff fully closed, or boiling will result.
When frost is expected or when the car is to be
used in a very low temperature, make sure that
the strength of the solution is, in fact, up to the
strength advised by the manufacturers. The
strength of the solution must be maintained by
topping—up with anti-freeze solution as neces-
sary. Excessive topping-up with water reduces
the degree of protection afforded. Solution must
be made up in accordance with instructions
supplied with the container.

Top-up when the system is cold.

If the cooling system has to be drained, run
the mixture into a clear container and use again.

Protection by Draining

On cars where anti-freeze is not used the
following precautions must be taken during
frosty weather to obviate any damage due to
freezing of the cooling system.

When heavy frost is imminent, the cooling
system must be completely drained. It is not
sufficient merely to cover the radiator and
engine with rugs and masks. There are two
drian cocks one on the left-hand side of the
cylinder block and the other at the base of the
radiator block. Both taps must be opened to
drain the system and the car must be on level
ground while draining.

The drain taps should be tested at frequent
intervals by inserting a piece of wire to ensure
that they are clear. This should be done
immediately the taps are opened, so that any,
obstruction freed by the wire may be flushed out
by the water. The draining should be carried

" out when the engine is hot.

When completely drained the engine should
be run for a timed minute to ensure that all
water has been cleaned from the system.

A suitable notice should be then affixed to
the radiator, indicating that the water has been
drained. :

Flushing the Radiator

To ensure efficient circulation of the coolant
and to reduce the formation of scale and
sediment in the radiator, the system should be
periodically flushed with clear running water,
preferably before putting in anti-freeze in the
winter and again when taking it out in the spring.
The water should be allowed to run through until
it comes out clear from the drain taps. At
intervals a stiff piece of wire should be inserted
into the taps during draining to ensure that they
are not becoming clogged with sediment. ’

This method of radiator flushing may serve
well, but in cases where the urring" up is
excessive the operator will find it more efficient
practice to remove the radiator completely and
flush in the reverse way to the flow, turn the
radiator upside down and let the water flow in
through the bottom hose connection and out of
the top connection.

Water Pump

After draining the water from the radiator,
remove the pump unit from the cylinder block
by taking off the fan belt and releasing the
setholts with spring washers and hinge bolts
to dynamo.
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Washer
Bolt

Pulley 21051-10600 (131 m/m dia.)
21051-10800 (143 m/m dia. )

Hub for fan & pump pullev

Washer lock
Screw set

Fan belt
{21067-10600)
21067 - 10800
(Used for 2MB type battery)

Seat (set}

R
P
[ w

Bolt {long)

Fig. 4 Water Pump

Removing the Pump Shaft Assembly

" "Disconnect the fin'blades, pilley and cover.” "~

The shaft and ball bearings is combined with
one unit.

Put the pulley hub on the bench.

First, press or knock the shaft end with a
drift (hard bar) and draw out the pulley hub on
the U type bench.

Take out the set pin from the slit which
locked the shaft assembly to the pump body.
(See Fig. 6)

Next, turn the body upside down and press
out the shaft assembly from the vane side on the
U type bench.

Fig, 5 Example of the Bench for
Pump Body

The shaft and ball bearing assembly can be

drew out from the body.'
Thus take out the vane, floating seal and seal
which remained the pump body.
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Reassembly
905+ 0.2
Front 21+£0.3
Set screw
=1
Shaft with r —1 '
bearings
0,4 mm ~ 0.5 mm
| ! Clearance
Set pin
ik « 4 *|1nsert here
a thickness
gy = gauge

The reassembling of the pump is a reversal
of the disassembly procedure, but a care should
be taken to ensure that the shaft assembly is
fitted correctly for a slit (a hole of set ring) with
a groove of shaft so as to insert and set the said
ring correctly. '

Adjusting Clearnace the Van
End and Body

First, press down the shaft fitting with a
groove line to insert the set pin.

Inserting thickness gauge (Thickness 0.4-
0.5 mm) between the vane end on the U block
bench. Take out the thickness gauge and find
out good conditian. Screw up with the cover and
cork washer, '
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LUBRICATION

Circulatiopr

Pressure lubrication is used throughout the
unit and is provided by an ecentric non-draining
oil pump. The oil pump is bolted into the left-
hand side of the crankcase, and is driven from
the camshaft gear by a short vertical shaft.

The oil is drawn into the pump via the filter
and is delivered through internal cilways to the
relief valve which is situated at the cover of
oil pump.

Fig. 1

From the relief valve the oil passes into the
main oil gailery on the right-hand side of the

engine. The flow then passes via connecting
oilways to the main, big end and camshaft
bearings through .drillings in the crankshaft.
The connecting ends are drilling in the cylinder
block and the rear rocker shaft bracket, to
Iubricate the rockers, and then drains back into
the oil pan via the push rod apertures. The oil
from the center camshaft bearing enters a
gallery on the left~hand side of the engine and
lubricates the tappets through individual driil-
ings. As the camshaft rotates, two grooves in
the front journal register with a small hole in
the camshaft thrust plate thus allowing a small
amount of oil to pass into the timing case twice
during case revolution of the camshaftto provide
lubrication for the timing chain and gears.
From the timing case the 0il returnsvia a drain
hole back to the oil pan. The filter therefore
forms part ofthe main oil gallery and as such is
filled with oil under pressure.

The full of the oil enters the element through
holes in the cartridge, and passes through the
element into the annular space round the center
pipe.

This space is sealed top and bottom so that
the oil can only escape through a small hole into
the hollow center pipe and from this point back
into the oil pan.

Draining the Oil

The oil on new and reconditioned engines
must be drained and then filled with new oil
after first 2000 miles (3000 km) and at intervals

" of every 3000 miles (5000 kin). The drain plug

is at the oil pan. The oil should be drained
when the engine is hot as the oil will flow more
readily”

Before filling the oil pan with new oil dis-
connect and change the oil cartridge.

0il Pressure

The oil pressure should not drop below 30
Ib./sq.in. (2.1 kg/cm2) on the gauge at normal
road speeds, whilst approximately 10 Ib./sq.in.
{0.7 kg/cm?2) should be shown when the engine is
idling. New engines with new oil will give
considerably higher readings at low speeds
should there be a noticeable drop in pressure,
the following points should be checked:

a) That there is a good supply of the correct
grade of oil in the oil pan.

b) That the strainer in the oil pan is clean and
not choked with sludge.

c¢) That the bearings, to which oil is fed under
‘pressure, have the correct working clear-
ances excessive the oil will escape more
readily from the sides of the bearings,
particularly when the oil is warm and
becomes more fluid.

This will cause a drop in pressure on the
gauge as compared with that shown when the
bearings are in good order. The relief valve in
the lubrication system deals with any excessive
oil pressure when starting from cold. When hot
the pressure drops as the oil becomes more
fluid.
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Check for Low 0il Pressure

Check the level of oil in the engine sump by
means of the dip-stick and top up if necessary.
If the warning light is still on after refilling the
sump, switch off and ascertain that the gauge
gtrainer in the sump is clean and not chocked
with sludge, sale that no air leakage exists at
the strainer union on the suction side of the oil
pump being defective, remove the unit and
rectify the fault.

Removing the Filter

A new filter cartridge should be changed
after first 2000 miles (3000 km) and then every
10, 000 kim aiter this.

The forms part of the main oil gallery of
the engine. The element of oil filter is sealed
in the container as a unit, it can easily removed
by hand. Take care not to lose the rubber
sealing ring.

The filtered oil in the element of filter
cartridge is sent to the oil passage in the
cylinder block, delivered to all the lubrication
system,crankshaft journsl, crank pin, cylinder
bore, locker arm, camshaft journal and chain
tensioner, and finally returned to the oil pan.

The oil filter is provided with a relief valve.
If the temperature of lublicant oil is low at
starting, oil viscosity is high, or if the filtration

resistance of the oil filter element is large
caused by its choke up, the relief valve will be
opened with pressure difference to bypass oil.

Removing the 0il Pan

The sump capacity is 3.1 litres. Drain the
0il and replace the drain plug.

Remove the set screw bolts which are
inserted from the underside of the securing
flange, and the lower bolts from the bottom edge
of the bell housing. Lower the oil pan from the
engine, taking care not to damage the joint
washers in the process.

Removing the Strainer

With the smup lowered it is, possible to
remove the oil strainer through which oil is
drawn into the oil pump. To remove the strainer
unto the union connecting the oil pick-up to the
pump and unscrew the securing bolts.

The strainer may be dismantled for cleaning
purpose by removing the delivery pipe flange
bolts.

Notice that there are the dowel pins to the
cover which must be positioned correctly when
refitting.

— \E‘T—" T
| Element assembly
(oil filter cartridge}
__,__‘_JE'_lemmt
—
To Cyl. block ﬂ
L
by !
E Bracker of
il ilrer

Relief valve ‘

Fig. 2 Oil Filter
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Removing the 0il Pump

Remove the oil pan and pick-up strainer.
Three of the five bolts securing the oil pump
bottom cover are long enough to secure the
pump to the crankcase. Fig. 3 illustrates the
pump in explosed form. Unscrew the long bolts
and remove the pump with its drive shaft.

Dismantling the 0il Pump

Remove the setscrews and spring washers
which secure the cover to the body and take off

the cover. On tilting the body upside down the
inner rotor with its drive shaft, and the outer
rotor with slide out.

Refitting the Pump

Clean cut the sump by washing it in paraffin,
the care to remove any traces of the paraffin
before refitting the oil pan to the engine. Pay
particular attention to the oil pan and crankcase
joint faces, and remove any traces of oil jointing
material. Examine the joint washer and renew
it if necessary. The oil joint washer can be
used again if it is sound, but it is advisable to
fit a new one. Smear the faces of the joint with
grease and fit the joint washer. Lift the oil pan
into position and insert the setscrews into the
flange tighting them up evenly.

Reassembling the Oil Pump

The outer rotor has a chamfered edge. It is
of great important that this chamber be towards
the base of the body, failure to assemble in this
way will result in the cover is tightened down.
Insert the slotted end of the drive shaft into the
body and bring the rotors into mesh.

Fig. 4 0il Pump
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SERVICE OPERATION WITH
ENGINE IN POSITION

Removing Starting Nut and Pulley

Remove the radiator. Slacken the dynamo
attachment bolts and remove the fan belt.

Bend back the tab on the starting dog nut
locking washer. Unscrew the starting dog nut

by using Heavy duty "Shock type'" spanner.

A few sharp blows in an anti-clockwise
direction will slackent the nut.

Pull off the crankshaft pulley.

Fig, 1

Removing the Timing Cover

The timing cover is secured by set-screw
bolts, each having a shakeproof washer and a
special plain-washer. Note that the special
washer is of elongated shape and is fitted next
to the timing cover flange.

The spring washers are immediately below
the bolt heads.

Take out the set-screw bolts, remove the
cover and its joint washer. Care should be taken
not to damage the washer when breaking the
joint. If damage does occur fit a new washer,
cleaning of the faces of the joint surfaces
beforehand.

Removing the Timing Gear

Fig. 3

The timing chain is endless, and it is
necessary to remove both the crankshaft and
camshaft gears together. Before doing this,
notice the timing marks on both gears and their
relationship to each other.

Draw off both the gears a little at a time,
first removing the crankshaft gear retaining out.

As the gears are withdrawn care must be
taken not to lose the packing washers from
behind the crankshaft gear. Between the cam-
shaft gear teeth, is a rubber ring which acts as
a tensioner, and ensures silent operation of the
chain drive. Examine the felt washer and
renew it if oil has been lost be seepage.

Refitting the Timing Gear

Replacing the components of the timing gear
is largely a reversal of the dismantling process,
but special attention should be paid to the
following points.

- 11 -
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Fit the crankshaft and camshaft gears into
their respective shafts. Ensure the timing
marks are opposite and in line,

Turn the engine crankshaft until the keyway
is at T.D.C. and the camshaft with its keyway
in approximately the one o'clock position.

Place the gears into position. ensuring that
the keys are present in keyways on the shafts.
Ensure that the timing marks on the gears are
opposite to each other and in line. Drive the
gears home.

The same number of packing washers taken
from behind the crankshaft gear must be
replaced uniess a new crank or camshaft has
‘been fitted. In this case the alignment of the
gear faces and measuring the alignment with a
feeler gauge. To adjust the alignment it will
be necessary to vary the number of packing
wash

Fit the oil thrower behind the crankshaft
gear so that its concave face it towards the
front of the car, and check that the felt washer
i8 in position.

ROCKER MECHANISM

Valve Rocker Cover Removal

Remove the air cleaner. TUnscrew the cap
nuts securing the engine lifting brackets.
Remove the rocker cover and the cork joint
washer.

Removing the Rocker Assembly

Drain the cooling system. If anti-freeze is
in use, use = clean container for the fluid.

It is necessary to drain the system and
slacken the cylinder head nuts, because four of
the rocker shaft fixing nuts also secure the
cylinder head.

If the cylinder head nust are not slackened
distonation may result and allow water to find
its way from the cooling system into the
eylinders and pump.

Notice that under the right-hand rear rocker
stud nut is a special locking plate. Completely
unscrew the rocker-shaft blacket nuts and
remove the rocker assembly. Complete with
brackets and rockers.

Dismantling the Rocker Shaft
Assembly

To dismantle the rocker shaft assembly
first remove the grub screw and locking plate
from the rear rocker bracket.

Fig. 5 Cylinder Head

Remove the split pins, flat washers and
spring washers from each end of the shaft.
Slide the rockers, brackets and springs from
the shaft. Unscrew the plug from the end of the
shaft and clean out the oil way.

The two end rockers may be dismantled
without the whole rocker assembly being drawn
out. This may be achived by turning the engine
by hand until No. 1 push rod reacher its lowest
position.

Unlock the tappet adjusting screw and screw
it back as far as it will go.

Withdraw the split pin, flat and spring
washer and slide the rocker off the shaft.

Sometimes the valve spring will have to be
slightly compressed by levering a screwdriver
under No.2 rocker, thus allowing the end rocker
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to slide off the shaft easily.
procedure for No. 8 rocker.

Repeat the

Reassembling the Rocker

screw and lock plate.

Replace the spring and flat washers with the
split pins on the ends of the shaft. Replace the
rocker cover and gasket.

On reassembly tighten the pedestal bracket
securing nuts a little at a time  working
diagonally from nut to nut, left nut of No. 1
pedestal bracket, right nut of No. 2, left of
No. 3 and so on returning from the left nut of
No. 4 bracket and repeating the process until
they are all tight. If the rocker assembly has
been completely stripped down and rebushed,
the oil holes will have to be redrilled and the
bushes reamed down to size before assembly
on the shaft.

Fig. 7
The rockers and spring must be replaced in

their original position on the ends of the shaft.
Remember to replace the rocker shaft locating

Fig. 8 Reassembling the Cylinder Head

The vent pipe should be at the front of the
engine. Secure the cover by means of the two
cap nuts, ensuring that the rubber bushed and
engine lifting plates are in position. If the
rocker cover gasket or the rubber bushes are
found to be faulty, they must be renewed other-
wise oil leaks will result.

Push Rod Removal

If the valve rocker assembly has already
been removed all that remains is for the push
rods to be lifted out. They may on the other

.hand be taken out without detaching the rocker

assembly. :

Remove the air cleaner and rocker cover.

Stacken all the tappet adjusting screws to
their full extent; then using a screwdriver, with
the rocker shaft as a fulcrum, depress the valve
spring, slide the rocker side ways and lift out
the push rod.

All but the end push rods can be withdrawn
in this way. These will have to be withdrawn
after the removal of the two end rockers from
the shaft. When replacing push rods ensure that
the ball ends register in the tappet cups. From
here onwards, reassembly is a straight forward
reversal of the dismantling process.
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Adjusting Valve Rocker Clearances

Remove the air cleaner and rocker cover.

There should be a clearance of 0.014 in.
(0.35 mm) between the face of the rocker and
the base of the valve stem. Whilst checking the
clearances it is important to maintain pressure
with a screw-driver on the tappet adjusting
screw to disperse the film of oil from the push
rod cup. Failure to follow this procedure will
result in a wrong reading being taken.

Turn the engine over by hand (starting
handle) .untjl the push rod stops falling, the
valve is fully closed.

T4.2845 8

Nhn v

a_r MWy Y

To adjust (Fig. 9) insert a screw driver in
the adjusting screw slot and slaken the lock nut.
Then insert 0.014 in. feeler gauge between the
face of the rocker and the valve stem. Raise
or lower the adjusting screw until the correct
clearance is obtained.

Tighten the lock nut and recheck the
clearance.

It is important to note that while the
clearance is being set, the tappet of the valve
being adjusted must be on the back of the cam,
opposite to its peak.

Fig. 9 Adjusting the Rocker Clearance

Rocker shaft

-Length
-Outer diameter

356.4
15.85~15.88 mm

Rocker arm bush
-Outer diameter
(before mounting)
-Inner diameter
{(Reamer-finished
dimension after
mounting)
-Clearance

19.01~19.04 mméd

15.89~15.90 mmg

0.01-0.05 mm

Rocker arm
-Bore 19.012-19.037 mm
~Lever ratio 1.43

CYLINDER HEAD

Removing the Cylinder Head

Drain water from the cooling system by
opening the radiator and cylinder block drain
cocks.

One is situated inlet tube at the backside of
the radiator and other at the rear right-hand
side of the engine. If anti-freeze mixture is in
use it should be drained into a suitable container
and retained for future use.

Disconnect the negative cable from the
battery be extracting the terminal screw and
removing the lug from the battery terminal post.

Slacken both the retaining clips on the hose
connecting the radiator to the thermostat hous-
ing and remove the hose.
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Extract the thermostat housing securing
nuts and remove the housing and thermostat.

Remove the aircleaner, carburetor, rocker
cover and the inlet and exhaust manifolds.

Detach the high tension cables and remove
the sparking plugs, also disconnect the water
temperature gauge connection from  the
thermostat housing. .

Take off the rocker assembly not forgetting
to slacken the external cylinder head nuts at the
same time.

Withdraw the push rods keeping them in the
order of removal.

The cylinder head can now be lifted off the
cylinder block. To facilitate breading the
cylinder head joint, tap each side of the head
with a hammer using a piece of wood interposed
to take the blow. Do not use excessive force.
When lifting the head a direct pull should be
given so that the head is pulled evenly up the
studs. Remove the cylinder head gasket.

Decarbonising

" Remove the cylinder head. With the valves

still in position remove the carbon from the -

combustion chambers and the valve faces.
Leaving the valves in position for this operation
ensurés that damage cannot be caused to the
seats by the wire brush which should be used
for the removal of carbon.

If the exhaust valve heads are coated with a
very hard deposit this may be removed by using
a chisel shaped piece of hardwood.

Remove the valves, and using the wire
brush clean out the carbon from the inlet and
exhaust ports.

Blow out all traces of carbon dust with
compressed air or type pump, and finally clean
the ports with gasoline and dry them out. The
carbon should now be removed from the piston
crowns. Rotate the engine until the piston to be
worked on is at T.D.C. Protect the other
cylinder bore from the entry of carbon particles
by pushing a non-fluffy rag into them.

Using a chisel shaped piece of hardwood.
Carefully remove the carbon from the piston
crowns. A ring of carbon should be left round
the periphery of each piston, and the deposit
round the top of the cylinder bore should not be
touched. An indication as to when decarbonisa-
tion is require is generally given by an ail round
loss of power. Cars used mainly on short runs

will require this attention more often than those
used for long runs.

Removal and Replacement of the Valves

Whilst the cylinder head is removed the
valves can be taken out. To do this compress
the valve spring with the special valve spring
compressor as shown in Fig. 1.

Fig. 1 Valve Spring Compressor

"Removal

Remove the two cap retaining collets.
Release the valve spring, the valve spring cap,
valve oil seal (Inlet valve only) and its retainer.
Withdraw the valve from the guide.

Keep the valves in their relative positions
when removed from the enigne, to ensure
replacement in their original valve guides.

Replacement

Note that the diameter of the exhaust valve
heads are smaller than the inlet valve. To
replace the valves, insert each valve into iis
guide and replace the spring, oil seal and
retainer. Fit oil seal chamifered side down
wards. The oil seals are more easily fitted if
they have been socaked in engine cil for a short
period before use. The oil seal is used for the
intake valve only.

Replace the valve spring and compress the
valve spring.

Refit the cap retainers and secure them by
means of the valve cotters. Remove the
compressor.
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Free length mm
Length in use and
loaded mm-kg
Turning Nos. of coil
Effective turn of coil
Dia. of coil wire
Diameter of coil

Inner Sp.

50 mm
36.9-13.1
£0.7
8.5
6.5
2.8 mmg
24 mmg

Quter Sp.

52 mm
38.9-29
+=1.5

6.5

4.5

4 mmg
25.2 mmg

Valve Grinding

Before replacement of the cylinder head the
valves and their seats should be examined for
signs of pitting or burnt patches and distortion.

If these conditions are present, the valve
seats must be recut before attemoting-to grind
in the valves, whilst distorted valve heads
should be trued or the valve renewed. Only
the minimum amount of metal should be
removed in the turning process.

When grinding a valve onto its sealing, the
valve face should be smeared lightly with
grinding paste and then lapped in with a suction
type grinding tool. The valve must be ground
to its seat with a semi rotary motiron. A light
coil spring interposed between the valve head
and the port will assist considerably when lifting
the valve in order to rotate the face to a different
position. This should be done frequently to
spread the grinding compound evenly.

It is necessary to continue the grinding
process until an even matt surface is produced
on the seating and the valve face.

On completion, the valve seats and ports
should be throughly cleaned with gasoline soaked
rag;and dried, and the subjected to a compressed
air blast. The valves should be washed in
gasoline and all traces of grinding compound
removed.

Fig. 3 Valve Spring & Valve Ass'y

Fig. 4 Turning the Valve Sealing
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VALVES

Valve head diameter
Intake valve 34,9 mm
Exhaust valve 30 mm

Valve seat width 1.63 £ 0.015 mm

8.7 mmg
(-0.01, -0.02)

Valve stem outer diameter
{both intake and ex.)

Overall length

Intake valve 109.54 mm
Ex. valve 108.74 mm
1; — Fig. 5 Cylinder Head Distortion
Le g Measurement
_ D
Dimensions ; Place the gasket into position and lower the
A4 mmé——i= & cylinder head into place. Fit the cylinder head
Intake B 34 5mmé___| o securing nuts finger tight.
C 32.2 mmo il - .
D 0.2~ 0.4 mm AR IS Insert the push rods, replacing them in the
positions from which they were taken.
A 35 mmé 1 . .
B 29. 4 mmé: Screw back all the tappet adjusting screws.
Exhaust o & mmé Replace the rocker assembly and screw down
D1.0~ 1.2 mm the securing nuts finger tight. Evenly tighten
the eleven cylinder head nuts a little at a time
in the order given in Fig. 6, finally pulling them
down with a torque wrench set to 45 lbs./ft.
VALVE GUIDE
9 2 1 3 7
Length Intake valve 47,6 mm @ . IQ o
Exhaust valve 56 mm
Quter diameter (both intake

and exhaust) 14.31-14.33 mm

Inner diameter (both intake
and exhaust)

Inner diameter at guide
inlet to insert (both intake
and exhaust)

Clearance of valve stem
and guide (both intake and
exhaust)

Height of valve guide (from

8.74-8.76 mm

14.3 mm

0.04 ~0.07 mm

15.5 ~15.9 mm

10

OQMQ o o

6

face of the spring seat)

Refitting the Cylinder Head

Ensure that the cylinder head and cylinder
block joint faces are clean.

The cylinder head gasket is marked "Top"
80 that it will be placed head in correcily.

Fig. 6 The Order ot Tighlening
the Cylinder Head Nuts

Reset the valve clearances, and finally check
them when the engine is not hot or cold. The
cylinder head nuts may pull down slightly more
after the engine has attained its normal working
temperature, in which case the valve clearances
will have to be checked again and reset if
necessary. ’

Refit the inlet and exhaust manifolds.

Fit the craburetor and reconnect the control
linkage. Refit the ignition advance suction pipe
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to the connection on the carburetter, but do not
at this stage refit the air cleaner or it will have
to be removed later to check the valve clear~
ances. Replace the rocker cover taking care to
fit the cork gasket correctly.

Place the thermostat and its housing in
position and secure with the three nuts.
Reconnect the water temperature gauge wire
and fit the radiator hose to the thermostat hous-
ing. Connect the cables to the battery. Ensure
that the radiator and eylinder block drain tapes
are closed, and refill the radiator.

Clean and adjust the sparking plugs and refit
them, clipping on the hightension leads. The
firing order of the engine is 1-3-4-2. Replace
the clip which secures part of the electrical
wiring harness to the side of the head.

The ignition can now be switched on and the
engine started. When the normal operating
temperature has been reached switch off and
remove the rocker cover so that the valve
clearances may be rechecked. Replace the
rocker cover and fit the air cleaner when the
final ‘check has been made.

Whilst the engine is running check that the
water hose connections and fuel line unions do
not leak. Tighten them if necessary.

Removing and Refitting Valve Guides

Fig. 7 Fitting Position of a Valve Guide

-

Fig. 8 Hardened Steel Punch

|

15.5~15.9 mm

xrrrrrrrflll.f.’f!/[l//l/j[

VBN NTEETONFINIIFTII

Fig, 9 Location of Valve Guide
lo be Fixed

Remove the cylinder head.

Remove the appropriate valve and spring.
Rest the cylinder head with its machined face
downwards on a clean surface and drive the
guide downward into the combustion space with
a drift.

This should take the from of hardened steel
punch. ({See Fig. 8)

When fitting new valve guides, these should
be driven in from the top of the cylinder head.

Removing a Valve Spring in Position

Fig. 10 Checking Spring Tension
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In an emergency a new valve spring can be
fitted without removing the cylinder head. When
doing this, the applicable piston must be brought
to its T.D.C. position to eliminate any
possibility of the valve falling into the cylinder.

Remove the spark plug from the cylinder
concerned. Hold the valve onto its sealing with
the aid of a suitable tool such as a bent screw-

driver which will pass through the sparking plug
orifice, and locate on the valve head. By using
the rocker shaft, as a fulerum point, the spring
can be compressed with two screwdrivers or a
fork ended har.

Withdraw the valve cotters and renew the

valve spring.

Valve rocker shaft \

Chain tension

Bolt

Lock washer

Bolt
" wasther

Gear bolt

Rubber ring
Quter spring —

Intake valve

— /
Exhaust valve _——/—1 ﬁ

—Nut

Adjust screw nut
Valve rocker
Bush \
Bracketz -l 5@?

LN

Collet _/;é g‘\

Spring retainer

i

\\

“~.-Push

Bt
//,'

— Valve lift

—Cam shaft

Tappet adjusting screw

T _Inner spring

Cotter pin
Wa.-.he_r\
Spring \
e

(out side)p @@) i

Valve

Valve rocker shaft
Rocker shaft bracket

rod

er

Locating plate

Lock washer

Timing Chain

Fig. 11 Camshaft & Valve Gear

i N
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to fix washer| Nut—@
-
outlet elbow wa-shm_,o

Cover valve rocker

Rocker cover

Washer Heater outlet POl &~ Washer
’ Cover plate :§ Slinger (rear)
H'. Cyl. head Qé /" ol /Suide (ex. valve)
stud = é Guide (in. valve)
Nut &

Plug Manifold
Stud {oil
Cyl. head hole)

Gasket {cyl. head)

Fig. 12 Cylinder Head

Removing and Replacing the Tappets

Remove the carburetor and the rocker
cover, then take off the manifolds.

Disconnect the high-tension leads from the
sprking plugs, remove the rocker assembly and
withdraw the push rods, keeping them in their
respective positions so that they will be replaced
onto the same tappets.

Remove the tappet covers and lift out the
tappets, also keeping them in same locations
(Fig. 13).

‘New tappet should be fitted by selective
assembly so that they fall into the guides under
their own weight when lubricated.

Assembly is a reversal of the above pro-
cedure, but car should be takén to see that :
tappet cover, joints are oil tight, and that the Fig. 13 Removing a Tappet

[ | L. — i
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rockers are adjusted to give the correct valve
clearance.
Dia. of tappet 22.48~22.49 mmg
Dia. of cyl. side hole 22.50~22.52 mmg
Clearance of the hole 0.01~0.04 mm

Piston and Connecting Rod Removal
Drain the cooling water from the engine

and radiator. Drain and remove the sump from

the engine, then disconnect and remove the oil

strainer. Take out the setscrews and rock
washers from the big-ends and withdraw the
caps. It will be noted that the caps are off-set;

When used parts are replaced after dismantling
it is essential they are fitted into their original
positions. To ensure correct refitting mark the
caps and connecting rods on the sides to identify
them together. The piston and connecting rods
must be with drawn upwards through the cylinder
bores.

with Piston
Release the connecting rod from the crank-

shaft and slowly push the piston and rod upwards
through the cylinder bore.

NOTE:

It may be necessary to remove the ring of
carbon or lip from the top of the cylinder bore
with a hand scraper to avoid risk of piston ring
hreakage.

Remove the assembly from the top of the

cylinder block.

Check the crankpins for oval: with a pair
of micro meter calipers, and examine the bear-
ing surface for scoring, either defect will
necessitate the removal of the crankshaft for
regrinding.

CONNECTING ROD

Distance between center of
large end and small end
Large end bearing

150+ 0,03 mm

Type Clevite (F500)
Overall width 22+ 0.1 mm
Thickness 1.87~2.34 mmj}
Outer diameter 51.35 mm
Width of large end 31 mm

End play of large end 0.20~-0.31 mm
Finishing dimension of
inner diameter of

small end bush Standard

17.450-17.462 mm

CRANKSHAFT

Clearance of bearing
periphery to cylinder
block hole

Material

-0.013-0.050 mm

White metal
(Block side)
Clevit metal
(Cap side)
Clearance of bearing
inner diameter and
crank journal
Diameter of main journal
End play of crankshaft
Crank pin diameter

0.0127-0.0508 mm

50.813-50.825 mm
0.051-0.076 mm

Standard 47.640-47.652 mm
le_ference of crank pin Less than 0.012 mm|
diameter .
End play, flywheel is Less than 0.05 mm
installed :

The shell bearing are removable by hand.
The bearings are require no 'bedding in" it is
being only necessary to ensure that the housings
are scrupulously clean and dry, and to place the
bearings into position with the tangs located in
their corresponding slots. Always renew bear-
ings if they are scored or damaged in any way,
or following the regrinding of the crankshaft
bearing surfaces. In the latter case undersize
bearings will be required and the kinds of sizes
available are -8, -12, -25, -50, -75 and -100
(with punched mark}.
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Fig. 15 Piston & Crankshaft

Fig. 16 Crankshaft

PISTON

Replacing Pistons and Connecting Rods

Insert each piston and connecting rod
assembly into the cylinder from which it was
taken; it is essential that the split in the skirt of
the piston is positioned towards the camshaft.

Compress the piston rings with inserting
piston using tool (Fig. 18), and gently tap the
crown of the piston with the wooden end of a
hammer handie, until the piston is clear of the
piston ring elamp.

- 22 -
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Now push the piston down the cylinder block
until the big end of the comnecting rod just
protrudes through the bottom of the cylinder
bore, then position upper half bearing shelis.

NOTE:

Each upper & lower bearing has two oil
holes, there by ensuring sufficient and it is of
the greatest importance that the corresponding
oil hole in the bearing shell registers with the
oilway to provide an unobstructed passage.

Pull the connecting rod onto the crankpin
taking care not to injure the bearing surface.
Insert the shell into the connecting rod cap;
position the cap and the locking washers.

Insert the setscrews and tighten with a torque
wrench to 21.7-24.6 lbs. /ft.

Fig. 19 Measuring Thrust Clearance
of Connecting Rod

Finally knock back the lock washers.

Check the connecting rod big end for side
clearance (7/1000 in.) and see that the shell
bearings are not binding on the crankpin when
rotating the crankshaft. If it is difficult to
turn, undo the big end and examine the shell and
seat for dirt or grit.

Before reassembling always apply a little
clean ocil to the piston surfaces and into the
cylinder bore. Never file the connecting rod
caps or their mating surfaces as this creates
oval in the bearing.

Removing a Piston

Remove the clamping bolt from the small
end of the connecting rod and push out the

gudgeon pin. The gudgeon pin is a push fit in
piston at 70° F. (21.1°C.)

When reassembling, ensure the gudgeon pin
is positioned in the connecting rod so that its
groove is in line with the clamp screw hole.
Check that the spring washer fitted under the
head of the pitch bolt is not damaged.

Fig. 20 Re-assembling Pistons and

Connecling Rods
PISTON PIN
Diameter 17.41 mmé
Over size 1 0.125
2 0.250
. 3 0.375
Length 65.3 mm
Clearance of pin and Degree to be able to
pin hole push it by finger at
20° C.
Clearance of pin and
connecting rod bush 0.01 mm
hole

Piston and Bores

Insert "Feeler gauge', 0.04 mm thick,
between cylinder bore and piston, and measure
at the lower portion of the cylinder bore atright
angle to the piston pin.

There should be a clearance of 0.015~0.030
mm.
Pull out with feeler gauge by the spring
scale and then inspect if the reading is within
regulations (0.5-1.5 kg) or not.
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Fig. 21 Removing Piston Ring

Piston Rings

The piston ring gap should be 0. 008-0.013in.
(0.203-0.330 mm) when checked in the cylinder
bore. The clearance of the compression rings
in their grooves should amount to 0.0015-0.0035
in. (0.038-0.089 mm) and the oil control ring
0.0016-0.0036 in. (0.041-0.092 mm).

Fig. 22 Clearance Between Ring
and Groove -

Because the piston rings do not iravel to the
end of the cylinder bores a "lip" is eventually
formed due to wear.

This may be checked with a dial gauge and
must be removed. If this is not done there will
be a tendency to noisy operation or a fractured
ring, caused by the top piston ring striking the
lip.

Piston and rings are available in. 0.010 in.
(0.254 mm) 0.020 in. (0.508 mm) 0.030 in.
(0.762 mm), and 0.040 in. (1.016 mm) over-
sizes. The piston rings should always be fitted
from the crown of the piston and never pushed
upwards over the skirt. Before fitting the
rings, remove any carbon deposit from the
grooves in the piston. When fitting, note that
the second compression is tapered type and oil
control ring is slattype processed by chromium
plating.

Fig. 23 Measuring Clearance of
Ring Joint
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TROUBLES & REMEDIES

Excessive (il Consumption

~ Burning oil

(1) Rings not correctly seated to cylinder wall
Give sufficient time for rings to seat
Replace if necessary ’

(2) Piston rings worn excessively or stuck in
ring grooves
Replace ring

(3) Excessive clearance between piston and
cylinder wall due to wear or improper
fitting

Fit new pistons

(4) Cylinder walls, scored, tapered or out of
round :

Recondition cylinders and fit new pistons

(5) Piston ring oil return holes clogged with
carbon
Replace rings

(6) Piston rings broken
Replace rings

(7) Valve stem oil seals missing or leaking
Replace seals, check for sealing

Leaking oil

{1} Rocker arm cover gasket or tightening
tappet cover damaged or loose
Tighten covers or replace gasket

(2) 0Oil pan drain plug loose
Tighten drain plug

(3) 0il pan retainer bolts loose
Tighten oil pan bolts

(4) 0Oil pan gasket damaged
Replace gasket

(5) Timing gear cover loose or gasket damaged
Tighten cover bolts or replace gasket

(6) Fuel pump loose or gasket damaged
Tighten fuel pump bolts or replace gasket

{7) Rear main bearing leaking oil into cluich
housing or flywheel housing
Adjust or replace main bearing or main
bearing oil seal

24 - 1

Lack of Engine Power

Ignition system improperly adjusted

(1) Spark plug faulty
Replace or clean, adjust and seat spark
plugs
(2) Distributor points not set correctly
Set distributor points and timing engine
(3) Ignition not properly timed
Set ignition by the instruction under
correct specification of engine

Lack of fuel
{1} Gas line partly plugged

Clean gas lines

(2) Dirt or water in carburetor
Clean carburetor and fuel pump

(3) Dirt in gasoline tank
Clean the tank

(4) Air leaks in gasoline line
Check gasoline lines and tighten

(5) Fuel pump not functioning properly
Replace or repair fuel pump

Carburetor air inlet restricted

{1} Air cleaner dirty
Clean air cleaner

(2) Carburetor choke partly closed
Adjust or replace choke mechanism

Over heat

(1) Lack of water
Refill system

{2) Fan belt loose
. Adjust or replace

(3) Fan belt worn or oil soaked
Replace belt

(4) Water pump inoperative
Replace water pump

(5) Thermostat sticking closed
‘Replace thermostat
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{6) Cooling system clogged
Clean and reverse flush

{7) Incorrect ignition or valve timing
Retime engine

(8) Improper grade and viscosity oil being
used
Change to correct 0il

(9) Fuel mixture too lean
Overhaul or adjust carburetor

(10} Valve improperly adjusted
Adjust valves

{11) Exhaust system partly restricted
Clean or replace
Over cooling

Thermostat holding open
Replace thermostat

Hard Starting

Slow cranking

(1) Heavy engine oil
Change to lighter oil

{2) Partially discharged battery
Change battery

(3} Faulty or undercapacity battery
Replace battery

(4) Poor battery connections
Clean and tighten or replace connections

(5) Faulty starter switch
Replace switch

(6) Faulty starting motor or starting switch

Ignition troubles

(1) Distributor points burned or corroded
Clean or replace points

(2) Points improperly adjusted
Readjust points correctly
(3) Spark plugs improperly gapped

Set plug gap correctly:
0.7~0.8 mm (0.0275~ 0. 0315 in.)

24 - 2

(4) Spark plug codes loose and corroded in
distributor cap
Clean code and cap terminals

{8) Loose connections in primary circuit
Tighten all connections inprimary circuit

(6) Series resistance in condenser circuit
Clean all connections in condenger circuit

(7) Low capacity condenser
Install proper condenser
Engine condition

(1) Valves burned
Grind valves or change

(2) Valves holding open
Adjust valves

(3) Leaking manifold gasket
Tighten manifold bolts or replace gasket

{4) Loose carburetor mounting
Tighten carburetor mounting bolts

(5) Faulty pistons, rings or cylinders
See "Lack of power"
Carburetion

(1) Choke not working properly
Adjust or repair choke mechanism

{2) Throttle not set properly
Set throttle

(3) Carburetor dirty and passages restricted
Overhaul carburetor

Spitting and Detonation

{1) Loose wiring connections
Tighten all code connections
{2) Faully wiring
Replace faulty wiring

{(3) Faulty spark plugs
Clean or replace and adjust plug gap
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REMOVING

Experience has shown that it is much easier
to remove ‘the engine and transmission as a
single unit than to detach the engine by itself.

To remove the engineg and transmission
upwards, proceed as follows;

Completelydrain the cooling system and the
transmission, disconnect and remove the
battery and its supporting tray.

Remove the upper and lower radiator hoses
by undoing the retaining clips. ’

Disconnect the capacitor lead at the dis-
tributor, also the high tension and switch wires
at the coil-.

Take off the dynamo lead and disconnect the
starter motor cable at the motor end.

Remove the oil gauge and water, temper-
ature gauge leads from their terminals on the
engine.

& REFITTING

The throttle and choke controls must be
disconnected from the carburetor. Disconnect
the fuel pipe from the fuel pump.

Next, remove the exhaust pipe from the
manifold.

From below the vehicle, remove the gear
change selector rod from the lever on the
transmission casing.

Disconnect the earth strap from the starter
motor. Remove the hand brake tontrol rod
supporting from transmission.

Disconnect the speed-meter cable from the
transmission. Uncouple the propeller shaft
pinion franges at rear axle and draw the shaft
out of the transmission.

To allow the engine and transmission to be
drawn forward, the radiator must be removed
by undoing the four securing bolts.
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OPERATION WITH THE ENGINE

REMOVED

Bushing

spacer Nut seli-lock
1 bushing
rmounting rear -

Cross member engine Bolt

©
o
gl
0
s}
9 L, d. Insulator engine
(@ mounting (Front) Bolt
S a Bolt [ *Washer
Insulator {rear) s
Washer
Bolt -
Washer Bolt e‘é“'N‘ilgcskelf
Nutr~&9 T Nt
Bolt * g =g
' T Washer p.j
Washer

71 Y1

R.H. Insulator, engine
mounting (Front)

Washer Bolt

Fig. 3 Engine Mounting

The following operations are hest performed
with the engine removed from the car,
Although it may be found possible to carry

Fig. 4 Rémoving Crank Gear, Cam
Gear and Chain

out certain attentions with the engine in position,
it is more convenient to do the work on the
bench.

Fig. 5 Checking Thrust Clearance
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Withdrawing Camshaft

The camshaft is positioned by a locating
plate held by three screws and shakeproof
washers. Note the position of the small lubricat-
ing oil hole in the locating plate when replacing
should be to the right of the engine.

End play of 0.003-0.007 in. (0.076-0.178
mm)}is controlled by the thickness of the locating
plate, and can be checked with a dial indicator
set against the camshaft gear.

Before withdrawing the camshaft the dis-~
tributor and its driving spindle push rods, and
tappet, will have to be removed. Remove the
oil pump and its drive shaft, and take off the
timing cover and gears. The engine front

Fig. 6 Pulling out Camshaft

mounting plate is now accessible and may be
removed by withdrawing the setscrew and lock-
ing plates. The dynamo swinging link must be
removed.

Take out the setscrews securing the cam-
shaft locating plate, when the camshaft can he
withdrawn from the cylinder block.

Camshaft Bearings

White metal bearings, with steel lining are
used for the camshaft, They can be taken out
renewed whennecessary, it being usual to do this
when the cylinder block is being reconditioned.

The bearings can be removed by drifting
them out of their housings. ‘

When fitting new bearings care must be taken
to line up the oil holes with the corresponding
holes in the cylinder block.

Tap the new bearings into position and ream
them to give a running clearance of 0.001-0.002
in. {0.025-0.015 mm).

Refitting the Camshaft

This is a reversal of the introductions for
removal. Care should be taken however, to
align and engage the drive pin in the rear end of
the camshaft with the slot in the oil pump drive
shaft.
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Fig. 7 Cylinder Block (A)

Adapter oil presure switch Ass'y block, cylinder, f
/ with pluga

Plug welch
cylinder
block
N
Plug crank Ax'y gauge,
casenoi.l ® ::‘hﬂ'bd‘ oil level
ga el'y I25% t
Plug chain

Plug tape
tensioner oil

G/f_e_ed (brass)

WCOCR drain

Bearing crank shaft,

half (standard size}
Washer thrust, bi-metal (upper}
Cap main bearing, fromt

Plug taper, crank
case cil hole (bras)

Plug oil relief Smd oil
vent hole{brass} pumpimp

Seal 0il, crank case
Washer thrust, bi-metal (lower)
Seal oil, front bearing cap

AN Nl
e
ceiyrear
4 ®\ bearing,
rear Washer lock
Washer /
Washer lock t ‘Bolt to fix bearing cap

to fix bearing cb\, Solt Sg::no;;: ;;:r

Bearing crank shaft
half {standard size)

Seal oil, rear
bearing side
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Main Bearing Caps

Remove the flywheel and clutch,

Take off the timing chain, the sump and
strainer, and the engine rear mounting plate.
Unlock and remove the bolts securing the main
bearing caps to the cylinder block, also the two
bolts securing the front cap to the engine front
bearer plate. :

Note that a thrust washer is fitted on each
side of the centre main bearing to take the
crankshaft end thrust. These thrust washers
each consist of twosemicircular valves, one half
having a lug, which is located in a recess in the
detachable half of the bearing, the other being
plain.

When fitting new bearings no scraping is
required as they are machined to give the
correct running clearance of 0¢.0005-0.002 in.
(0.0127-0.0508 mm).

Ensure that the locating tangs are properly
engaged in their recesses.

Handle the new bearings carefully so as not
to damage the fine surface finish.

Remove all traces of dirt and oil from the
housings and throughly dry them with a non-
fuffy rag. Make sure that the oilways are
clear. When fitting the bearing caps ensure
that they are replaced the right-way round.
Each cap is punch marked, and the marks should
race the camshaft side of the engine.

Yool T
W S i

SN
Fig. 10 Removing Main Bearing Cap

Fig. 9 Removing Fly Wheel

Fig. 12 Engine (Rear Side)
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Fig, 14 Measuring Crankshaft Pin
and Journal

Caution

Never file the bearing caps to take up
excessive play as this will canse ovality.

Always cover the bearing surfaces with
engine oil when they are replaced.

The main bearing caps are held in position
by setscrews and lock washers. Pull the set-
screws up tight with a torque wrench set to a
loading of 75-80 lb./ft. (10.36-11.05 kgm).

When refitting the main bearing caps tighten
the center one first, after each cap is tighten
rotate the crankshaft to ascertain that it re-
volves freely.

If it is tight remove the last cap tightened,
and examine the bearing and its seating for
foreign matter.

Check the crankshaft end play by means of a
dial gauge. This should be 0.002 in. (0.051
mm).

If a bearing has 'run', it is essential to
clean ocut all oilways in the crankshaft and
block. Wash out the engine sump and the
strainer.

The oil pump should be dismantled and
cleaned. Ensure that no particles of bearing,
metal are left within the engine lubrication

Fig. 16 Removing Crankshaft
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IGNITION TIMING

DISTRIBUTOR

Hitachi D411-53

8° hefore top dead
center at 600 r.p.m|
Governor type

Type
Ignition timing standard

Apparatus of automatic
advance

Advance starting
vacuum pressure

Advance angle by

100 ~120 mm-Hg|

12°~ 18° (Crankshaft)

vacuum
pressure of 340 mm- 6"~ 9° (Distributor)
Hg
Number of revolution 450 r.p.m,
at the start of
advance angle
Max. advance angle at 11° ~ 15° at
crankshaft 2400 r.p.m.
Rotating direction of cam Counterclockwise
Firing order 1-3-4-2

Point gap 0.45-0.55 mm

(0.018-0.022 in.)

Dowel angle 50°-55°

Contact arm spring 0.5-0.65 kg
pressure

Condenser capacity 0.20-0.24 mfd.

Inside the distributor is a braker point as
shown in Fig. 1. This braker makes and brakes
contact several thousand times in one minute.
Each time this braker brakes contact, a spark
is generated in one of the spark plugs. There-
fore, the maintenance of this braker must not be
treated lightly. Also, because the time during
which the ignition coil current flows varies with
the gap between these braker points, see that
this gap is maintained at the standard value,
which is 0,45 mm. (0.018 to 0.022 in.)

The braker points must be kept free of
grease and oil. If the points should become
burnt or blackened, they are cleaned with a fine
honing stone or croucus cloth after which they
should be wiped clean with a piece of cloth which
has been dampened with gasoline.

If the points are badly burnt, they must be
replaced. Braker points must always be
replaced as sets,

Adjusting the Braker Points

To adjust the braker points, turn the engine
crankshaft with the crank handle until the braker
is fully open. Then loosen the braker point
fixing screw. Next, by turning the adjusting
screw, move the plate until a feeler gauge of
0.45 to 0.55 mm (0.018 to 0.022 ins.) thickness
slides easily between the braker points. Then
tighten the Fixing screw securely.

Finally, check the gap once more; then
reinstall the rotor. The interior and exterior
of the cap is wiped clean with a soft, dry piece
of cloth, extra attention being paid to the areas
between the terminals. Clean the center
electrode on the inside of the cap also.

Whether or not the vacuum type timing
advancer is functioning properly, can be
determined by the inspection pointer located at
the diaphragm if, as the engine is being run,
this pointer moves when the engine speed is
suddenly changed, the advancer is satisfactory.

-

AP Incn
COIE A OS22
4SS D 5 mm

Fig. 1 Adjusting the Point Gap

ADJUSTING THE IGNITION
TIMING

The ignition timing is adjusted to 10 degrees
before top dead center with the engine stopped
as shown in Fig. 2. With this adjustment, the
automatic timing .advancer of the distributor
advances the ignition timing even further at the
time the engine starts to rotate, and the timing
is maintained constantly at valves suitable for
the rotational speed.
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With the engine stopped, adjust so that the slot of the distributor drive of the upper end of
distributor breaker point just breaks when the the shaft somewhat to the left as shown in Fig.
piston of the No. 1 cylinder is in its 10 degrees 4. At this time, the smaller of the semicircle

before top dead center position for compression. is placed toward the front.

If a timing lamp is used, the standard ignition

timing is' 15 degress before top dead center at
idling (600 rpm.) speed.

In the case of marks which are not evenly
spaced, pointers indicate 10 deg., 15 deg. and
20 deg., positions before top dead center.
Adjustment is made by the following procedure.

1. First adjust the distributor to the correct
gap as described previously.

2. Turn the crankshaft gradually until the top
dead center mark (Fig. 2) on the pulley
perifery coincides with the mark for 10 deg.
before top dead center on the timing gear

cover as the crankshaft approaches its
positions somewhat before that corresponding
to the end of the compression stroke of the
No. 1 piston. Stop the crankshaft in this

position. The compression stroke of the 4,

No. 1 piston can be determined if the spark
plug of the No. 1 .cylinder is removed, the
hole plugged with a finger, and the crankshaft
turned. With the crankshaftin the previously-
mentioned position, the No. 1 piston is in its
position of 10 deg. before top dead center of
compression.

Fig, 2 Checking the Ignition Timing 6

3, Next, inserting the driving shaft of the
distributor at an angle to the engine, engage
the gear on its lower and with the gear on the
camshaft., During this assembly place the

- 32 .

5.

Fig. 3 Setting of Timing Gear Mark

Adjusting the direction of the rotor so that it
engages the drive shaft slot, mount the
distributor to the engine. During this
assembly the directions of the distributor
and rotor must be as shown in Fig. 4. At the
same time,the breaker must be inits position
when it is just begining to open. If these
conditions do not coincide, they are made to
do so by slightly turning the distributor body
only.

To determine the position when the breaker
point is just begining to open, turn on the
ignition key; hold the end of the No. 1 spark
cord about 1/4 inch away from the cylinder
head; and turn the body until spark jumps
across the gap.

The off-set slot position of the drive shaft

when the No. 1 piston is in its compression top
dead center position is shown here.

Next put the distributor cap on and clamp it
securely with the clip.

. To the No.1 spark plug connect the cord from

the terminal to which the arm of the rotor is
pointing. Thereafter connect the terminal
cords to their spark plugs in the counter-
clockwise order so as to obtain a 1-3-4-2
firing order,
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7. Upon completion of the wiring, cover the
distributor with a rubber cap. The engine
should now start properly.

Ordinarily,the pointer of the octane selector

is set at its zero reading during the ignition
timing adjustment. If the octane number of the
fuel being used is low and the engine kmocks,
the pointer is adjusted to the right (R) to the
optimum advance angle.
Conversely, if the octane number is high the
pointer is ad]usted to the left (A). One unit of
calibration of the selector corresponds to 2deg.
of the distributor angle and to 4 deg. of the
crankshaft angle.

When a timing lamp is used, the standard
setting is 15 dge. before top dead center with
the engine idling (600-620). In any case, the
optimum adjustment is that in which a slight
knocking is heard when, with the car running at
low speed in "HIGH" (TOP) gear, acceleration
is applied suddenly.

SORNRN ~
@/

Fig. 4 Assembly Angle of Drive Shaft

(1} Distributor shaft
(2) Distributor drive shaft
(3 Distributor fixing plate
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FUEL SYSTEM

CARBURETOR
SPECIFICATIONS
D2630A-5A Primary | Secondary]
Bore diameter 26 mm 30 mm
Venturi diameter:
large = . {. 20 mm 27 mm
small 8 8
Main jet #92 #140
Main air bleed - #60 #60
Slow jet #48 #43
Slow air bleed (first) #100 #120
Slow air bleed (second) | #240
Emulsion hole #60 x 12 #60 x 20
Slow economizer #145
Power jet #40
Power valve Begins to open when|
the primary throttle
valve is at 48 opening |
Float level 21.5 mm below the
upper surface of the
float chamber body.|

The carburetor has the function of automizing
the fuel, mixing it in suitable ratio to air and
supplying the mixture to the engine.

It is therefore an important part which can
influence the performance of the engine.

The carburetor is a highly efficient one of
two barrel two step and down draft type having
the following special features.

Construction and Operation

Starting con. rod Mazin air bleed
3 Pump arm
3 2} link
-
“%/ Pump p!u_xg:r
Pump valve kat
Pump strainer
Small venturi
Throttle shaft arm
Fig, 1
Body gasket
Step air bleed '
Slow air bleed
. : Q bl

Main air bleed !

i Strainer assembly

Float valve kit

Small venturi
asembly

! : Float pin collar

1 " "Main passage gasket

f tESecondary main jet
Throttle lever +

assembly

\ 1" Body assembly

—?—

/ )
Flange gasket
Secondary side  Primary side

Float

D Pump valve
[

chamber .
cover 1l { Power jet sheet
chagger ! . Pgasket
gasket | ower jet
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/

Idle adjust screw

Fig. 3

Main Carburetting System

The fuel flowing out of the passage at the
bottom of the float chamber passes through the
primary main jet and then mixed with the air
coming from the main air bleed to be minute
drops and inject into the venturi through the
main nozzle.

When the throttle valve is widely open and
the engine requires dense mixture gas, the
acceleting pump opens its power valve, from
where the fuel also flows into the main system.

The power valve beings to operate when the
throttle valve opens48°from full closed position.

Slow Speed System

Passing through the main jet, the fuel
passage separate from main line and flows
through the slow jet, slow air bleed first, slow
economizer, slow air bleed second and inject
from the by-pass holes and idle holes.

Accelerating System

Mechanical accelerating pump synchronized
with the throttle valve is adapted. When throttle
valve is open, the piston rod is pushed up with
the linkage, which pushed up the piston through
the dumper spring. When the piston is coming
down, the inlet check valve closes the out-let
check valve opens and the fuel within the pump is
blown out from the pump jet by the compressed
dumper spring and hits against the side wall of
the small venturito be minute drops, compensat-
ing trancient sparseness of the fuel. A jetting

amount of the fuel can be varied with the two
holes provided on the pump arm, that is, the
inserting positions of the Connecting rod,

" Starting System

The choke valve is provided with the spring
and installed eccentrically on the normal
carburetting device and synchronized with the
throttle valve. When the choke is fully closed,
the throttle valve opens about 14° from a full
close. This is the best condition to start
operation.  The synchronization of ‘the choke
valve and the throttle valve can be exactly
maintained often the engine has started firing.

o fa ~

- ! |

Slow jet
assembly

Step jet

N2
2 .
Ay lir Pump con., rod
|
- Y/
7=
|

Throttle lever assembly

Fig. 4
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Main Carburetting System

Same as the normal carburetting function
the fuel flowing out of the passage at the bottom
of the float chamber passes through the
secondary main jet and become minute drops
mixing with the air coming from the main air
bleed and is blown into the venturi through the
main nozzle. _

When the throttle valve of the normal
carburetor is widely opened and the engine
produces high power, the throttle valve of the
power carburetor begins to open by the syn-
chronized linkage.

However, at the top of the power carburetor
throttle valve is an auxiliary valve which is not
open at a slow speed with aheavy load due to the
load of the counter weight connected to the valve
shaft even when the throttle valve is open.
When the engine change to still higher revolu-
tions, the auxiliary valve open against the loat
of the counter weight and the power carburetor
starts operation for high power. When the
normal carburetor throttle valve is in a full

open, the power carburetor throttle valve is also
to be in a full open.

Float Chamber

Adjustment of the float level can be done
from outside by adding or subtracting the needle
valve carrier gasket after removing the float
needie valve ‘installed at the inlet connector.

As ventilation within the float chamber is of
a air vent method and pressure within the
venturi and the float chamber is always constant
no matter how suctional registance of the air
cleaner varies, fuel consumption can be always
econmically maintained.

Adjusting Fuel Level

1. Take off the cover of float chamber,

2. Raise the float slowly until its hanger lip
contact with the valve retainer.

3. At this stage, the float upper surface must
be level and parallel with the chamber top.

4. Adjusting the float level is done by adding or
subtracting the gasket of float valve seat
(needle valve carrier).

5. Addition or subtraction of 2 numbers gasket
make the float level up or down about 1 mm.
(one gasket is thiclkmess (0.5 mm))

Adjustment of accelerator

The accelerator must be so adjusted by the
adjusting plate at the carburetor side that the
throttle valve may be full open with full pedal on
and of slight gap with pedal off. After adjusting
this, tighten up surely the nuts of the adjusting
plate.
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Fig. 8

Dimensions of (D) is adjusted to 86.5 mm by
rod and adjusting plate.

The nut musti tighten surly after fixing the
dimension of (D).

(0 Rod
@ Adjusting plate
(3 Nut
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THE GASOLINE TANK

The fuel tank has a capacity of 41.0 litres
and is situated at the rear of the luggage
compartment.

The fuel pump, operated off the camshaft
draws fuel from the tank and forces it into the
carburetor float chamber. A large and efficient
air cleaner fillers the air supply to the
carburetor.

Draining the Fuel

The fuel tank is drained by turning the
wrench operated drain cock.

Fuel Tank Gauge Unit

Situated on the top face of the tank is the
gauge unit. To remove,withdraw the set screws
which secure the unit to the tank not forgetting
to disconnect the electrical lead beforehand.
Care must be taken not to strain or bend the
float lever as this may serously effect subsequent
gauge readings. Remember this also applies
when refitting the unit.
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Examine the joint washer to ensure that it
is in position and undamage. This is essential
as the joint between the tank and gauge unit
must be fuel tight.

Fig, 1 Fuel Tank Securing

Band Fuel tank
(front}y (for sedan)

Breather
tube
Washer/strainer
(gauge)
Grommet Grommet
strainer
For SEDAN Grommet—@
Tube to
:trainerscrew ]
Washer—=®
Gauge Grommet
Gas Ventilation
tube I|D||
Cap ass'y

Bolt——?

WasheTr—s{@

L
— el

&r——2Joint washer
Drain plug

tank

For WAGON

Fig. 2 Fuel Tank Mounling
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FUEL PUMP

Fig. 5

FUEL PUMP

Type ) Diaphragm pump
Method driven Driven by camshaft
EDiaghragm spring

Free legnth 36.5~0.1 mm
Length in use and 18 mm-1.6~0.1 kg
tension
Rocker arm spring
Free length 30 mm
Valve spring
Free length 9.5 mm
Thickness of valve 1.6 mm
Performance
Max. quantity dis- 1300 cu.cm per minute
charged at 1000 r.p.m. of cam,

500 mm in suction height
110-130 mm in

mercury column

More than 400 mm in
mercury column

80 cu.cm (at 20 strokes)

Max. pressure
discharged
Max. degree of
suction vacuum
[Hand primer quanty
discharged

The fuel pump, which is of the diaphragm
type, is mechanically driven by the eccentric
part of the camshaft of the engine.

It draws gasoline from the tank and delivers
it under pressure to the carburetor.

Even when the engine is not running, fuel can
be delivered under pressure by movmg the hand
primer up and down.

By the rotation of camshaft, rocker arm is
pushed and pull rod of diaphragm is pulled down,

At the same time, diaphragm goes down
against diaphragm spring and then is pushed up
again by its spring.

By the movements of the diaphragm and
functioning of the valves at-the inlet and ouilet of
the pump chamber, gasoline is drawn up from
the tank to the carburetor.

If the float chamber of the carburetor
contains enough gasoline and the needle valve is
closed, gasoline is not allowed into the
carburetor.

Thus gasoline is stored in the pump chamber
and due to its pressure, the diaphragm is kept
down and cannot return.

Under this condition, the rocker arm works
in vain, as the rod remains low.

The rocker arm spring serves to prevent

noise, keeping the rocker arm pushed against
the eccentric of the camshaft.

Disassembling & Inspection

Ckec_king with fuel pump installed
on ehgine:

Switch off and-stop the engine. Disconnect
the fuel pipe at the inlet union of the carburetor,
and then turn the engine with the crank handle,

Now the gasoline should be ejected vigorously
from the tip of the pipe once very two rotations
of the erankshaft. ]

To test the function of the pump alone,
operation of the hand primer and checking the
fuel ejection is enough.

Removal from engine:

Fuel pump can be easily removed by dis-
comnecting the inlet and outlet unions and loosen-

- ing the 2 attachment nuts.

Inspection prior to dtsassemblmg

Prior to disassembling of the removed
pump, measure the distance between the rocker
arm and flange of the lower body by means of a
scale and see if the rocker arm, rocker link
and pins are worn,
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Method of disassembling:

First wipe dirt off the outer surface of the
pump and put marks on both the upper and lower
bodies, to make their reassembling easy,

It is easily separated into two when the five
screws around the upper body are loosened.

Take greatcare not to damage the diaphragm
during this disassembly.

Fig, 7

Fig. &

Checking & Repaires of Parts

Wash the disassembled paris well in gasoline
then inspect them.

Replace the diaphragm if any damage,
impregnation by gasoline.

Replace 2 valve assembly if any wear or
faulty operation is detected.

Even if repairs are unavoidably required,
the limit for repairs of warp or wear of the
valve is 0.001 in.

When the surface of the valve seat or valve
is found irregular, remove the valve seat of the
outiet and dress the surface with a fine oilstone.

In case of irregularity of the seat surface of
the inlet valve, which cannot be taken off from
the body, recondition it with a cutter and grind-
ing tool. _

When the surface of the valve is faulty, place
some very fine grinding compound on the surface

of a flat piece of glass plate and grind it lightiy
with the tip of a finger. The standard thickness
of the valve is 1.6 mm,

The hole of the joint parts of diaphragm shaft
and link may be worn to some extent. This is
not serious, but when serious eccentric wear,
crack, or breakage is found, the part must be
replaced.

As a remedial measure, such wear can be
compensated for at the time of dismantling and
reassembling of the body, by inserting a packing
made of thick paper between the lower body and
diaphragm to raise the relative position of
diaphragm shaft with respect to the lower body.

The rocker arm should be replace when its
caiitact face with the cam and that with the Iink
and its pin hole are seriously worn.

When its re-employment by reconditioning is
unavidabte, add material to the rocker arm and
link by welding and finish them with a file, hut
this cannot last long and is no more than a
temporary measure,

Renew the arm pin when it is found worn
excessively.

The diaphragm spring, arm spring seldom
become faulty, but when weakened, replace them
always with standard ones.

If the diaphragm spring is to strong, it
results in overflow of the float chamber of the
carburetor.

The tension of the spring must not be
strengthened or weakened arbitrarily by hand.
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Check to see if there is any warp on the joint
surfaces of the cap and body, and, after
disassembling is over, renew the gasket to keep
its air-tighteness.

Reassembling & Installing

Employ standard springs for the various
uses as stated hefore.

Install valves precisely for close contact
with their respective seats.

In screwing in of upper and lower bodies and
diaphragm, fit them together according to the
marke which were put before the disassembling
and align one screwing hole to its mate, and then
screw in at the position where the diaphragm is
fully pulled down with the rocker arm pushed
towards the side of the body by and pressure.

Do not screw in tight one by one since it
causes warping. Instead, clamp all the screws

round loosely and uniformly.

Then tighten them diagonally and lastly re-
tighten all of them in order to make sure.

As a general rule, gaskets should be re-
placed by new ones. _

Installation on the engine is done in the
reverse order to that for disassembly.

Be sure to set the rocker arm so that it is
contacting the eccentric of camshaft properly,
not the rear side or to one side. Replace the
gasketbetween the cylinder block and pump with
a new, standard one. o

Checking Function

When repairs of the pump is over, or before
it is installed on the engine, make a check to
see:

When a vacuum gauge is connected to the
pump inlet port and the pump is mounted on a
tester, the rocker arm is activated by the
eccentric of the camshaft revolving at 1000 rpm.
Then the gauge pressure should rise to higher
than 400 mm of mercury column, and, even if
operation is discontinued, this condition should
remain for more than 3 seconds.

When a gauge or tester is not available, test
in the following way:

Close the inlet port and outlet port with
finger tips. Then, after operating the rocker
arm several times, suddenly release the fingers.

The pump is in good conditions if,3 to 5 seconds
thence, there canbe heard strong inlet and outlet
noise respectively.

The pump is mechanically fit for use when,
by connecting a hose to the inlet port, it is able
to draw up gasoline from a height of more than
0.5m. After installing the pump, test its
functions during operation.

(A) Connect the gasoline pipe on the inlet post
side only. Leave that on the outlet port side
as it is, and turn the engine 6 to 7 rotations
by means of the crank handle and make sure
that there is sure outflow of gasoline from
the outlet port.

(B) Connect the gasoline pipe to the outlet port
side and tighten all the piping joints. Then
turn the engine again several times to see if
there is any leakage of air or gasoline from
each connection. ‘ '

ADJUSTMENT AND
INSPECTION OF ENGINE

The engine must always be operated in the
best possible condition, and for this purpose,
periodic inspection and adjustment must be
maintained in a certain order while in use as
well as after overhaul.

Order of Inspection and Adjustment
of Engine ,

{1)Check the cooling water: water level and
extent of fillthiness.

(2) Inspect the battery: all connections, level of
electrolyte, specific gravity of electrolyte
and voltage.

(3) Inspect the oil: amount, filthiness, classifi-
cation and viscosity.

(4)Cleaning of spark plugs and adjustment of
their gaps.

(5) Measurement of compression pressure of
cylinder. The standard compression
pressure of the engine is approx. 163 lbs.
per.sq.in. at 350 r.p.m. Measurement of
pressure is made in the following manner:
(see Fig. 1) First, warm up the engine
(temperature of cooling water, 70-80°C) then
remove all spark plugs and pull out the
throttle knob all the way (that is in the
carburetor, the throttle valve and choke valve
are fully opened); press a compression gauge
against each spark plug hole, and, running
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the starter motor with afully charged battery,
read the maximum pressure obtained within
5-8 rotations of the motor. This measure-
ment must be made as quickly as possible,
It the compression pressure of any one
cylinder differs by 10 1b./sq.in. or more
form that of another, the cause must be

Fig, 1 Compression Gauge

{6) Check and adjust the distributor:
If the breaker contact points have defective
contact surfaces, dress them and adjust the
gap to 0.45-0.55 mm.
Also turn the cam of the distributor clockwise
and check to see if the governor can carry
out advancing function.

(7) Adjust ignition timing correctly.
By utilizing a power timing light, the function
of the governor can be checked together with
the ignition timing (illumination of crank
pulley will enable to inspect the conditions of
running and advancing of the timing.) (B.T.
D.C. 20%)

(8) Inspection of fuel pump and gasoline strainer.

(9) Adjust the slow setting of carburetor.

@0) Checking operation of generator.
Check the generating condition and functioning
of the cut-out relay by means of indications
of the ammeter.

(L1) Adjustment of slack in fan belt.

(12) Adjustment of valve tappet clearance,

{13) Road test,
While driving in 3rd. speed at about 25 km/
hr., suddenly step on the accelerator. If
only a slight knocking results, the ignition
timing is correct. Slow speed adjustment is
made so that the speed is about 15 km/hr.,
when driving in 3rd speed.

Diagnosing of Engine by means of
Vacuum Gauge and Combustion Tester

In diagnosing the engine, the condition of
each cylinder can be assumed by measuring its
compression.

For employment of a vacuum gauge, connect
it to the engine intake manifold and refer to Fig.
2.

The use of a master motor tester as shown
in Fig. 2 is convenient.

When a combustion tester is used, install a
special intake (pick-up) in the exhaust tube, and
after the engine has been started, analyze by
means of a special gauge, the combustion gas
which flows through the connecting hose into the
tester, and judge the combustion condition
according to the mixture ratio of fuel and air,
When measurement is to be made in rainy or
cold weather,use an auxiliary condenser between
the pick up and the meter, otherwise, the
excessive moisture in the exhaust gas will
damage the functioning of the meter if permitted
to enter it.

Fig. 2 Motor Master Tester Available for
4, 6 and 8 Cylinder Engine
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When a tester is to be used, make adjust-
ments according to the following table.

onditions (Without

Suitable Weight Ratio

load) of Mixture
Low Speed Running
(600 r.p.m.) 70+2%
Iigh Speed Running 5
T
(2,000 r.p.m.) 85 2%

Engine Trouble Shooting

Fig. 3 is intended to be of assistance in the
systematic analysis and isolation of symptoms
of engine troubles so that the defective points
may be accurately traced and econorfically

repaired.

(1)

{2)

4)

Normal Condition
Settles between 18 ~
20 in.

Normal condition
When indicator fluct-

uates between a range

of 0~25 in. as engine

is raced, rings and
valves are in good
conditions.

Even if indicator set-
tles, if reading is low
rings or oil are in
faulty condition.

When above (3) con-
dition exists, indicator
will swing to 0 in, if
engine is reaced,
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(6)

When indicator some-
times drops by 4 in.,
or so, valve sticking
exists,

When indicator drops
by several inches at
certain time, valve are
burnt.

When indicator drops
by about 2 in., wvalve
leak. (Faulty seating of
valves.)

(8) When indicator oscil-

(9

(10}

lates actively between
14 and 18 in., valve
stem guide is worn
out.

When, with a slight
speeding up, indicator
moves between 10~22
in,,and with increase
of speed, the range
becomes larger, valve
springs are wezak.

When indicator re-
mains still between
8 ~ 15 in., it is be-
cause either valve
timing is retarded or
valve clearances are
not correct.



{11) When indicator set-
tles between 14 ~17
in., ignition timing is
retarded.

(12) Whenindicator moves
slowly between 14~16
in., it is because
either electrode gaps
of plugs are too nar-
row, or breaker point
is defective.

(13) When indicator points
to 5 in. or below,
there is leakage at
intake-manifold or
gasket of carburetor.
(Faulty clamping of
gasket.)

(14) When indicator oscil-
lates regularly between

5 ~19 in., there is
leakage at cylinder
head gasket. (Faulty
clamping of gasket.)

When indicator first
rises high, drops down
to zero, and then re-
turns to 16 in., muffler
is clogged.

(16) Whenindicator moves
slowly between 13 ~
17 in., carburetor is
poorly adjusted.

Fig. 3 Diagnosing Engine by Means of a Vacuum Gauge

Engine will not start

Gasoline existsiu

‘— No gasoline in carburetor

Plug spark
—
3 . -
fé Sparking at terminals |
-§ Plugs do L
8  not spark

. —

No spar.kmg Breaker
at terminals . —
defective [ _
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Battery discharged or connections poor
Timing poorly adjusted

Air being sucked in

Plug sparking weak

Wiring incorrect

Plugs-dirty

Timing incorrect

Short in circuit

Ignition coil or condenser defective
Contact point dirty

Point contact poor

Breaker arm insulation defective
Rotor shorted

No gasoline in tank

Strainer defective

Pipe clogged

Float valve sticking

No air can enter tank

Fuel pump not operating
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No gasoline or gasoline supply stopped

Engine stopper

Although there
is gasoline

Engine operation
defective during —

Tunning -

_ Plugs _|

| Plugs do

— Compression
good

spark defective

— Compressgion poor

Carburetor
free of {
trouble

Carburetor

Engine seized

Lubrication insufficient

Air being sucked in

Jet or pipe clogged

Float sunk

Float in high position, will not descend
Carburetor attachment not secure
Piston ring or valve sticky

Piston or connecting rod broken

Valve seating poor

No spark-
ing from
coil line

4 Breaker

not spark arm good

Sparki_ng form coil line

Breaker arm spring defective
Contact point poor

Rotor shorted

Ignition coil or condenser defective
Distributor wet

Cap insulation defective

Cord shorted or connection poor
Wiring shorted or cut

Plugs dirty or broken

1

(A) Trouble Shooting Chart

— Continuous lack
of power

— Power weak—

| Intermittent
lack of power

Sparking
irregular

L Misfiring

Sparking normal —

— Engine gives off abnormal noise —|

r— Compression weak

— Valve clearance incorrect
— Valve spring weak

— Valve deformed

— Muffler clogged

— T Valve timing incorrect

— Ignition retarded too much

— Carburetor adjustment poor

— Gasoline supplied insufficiently
— Carbon deposits excessive

— Gasoline of poor grade

— Carburetor defective

— Valves sticking

— Pre-ignition

— Overheating

Bearing worn

Plugs dirty

Breaker point defective
Intermittent shorting

— Mixture too rich

— Insufficient gasoline supply to carburetor
— Water in gasoline

— Nozzle clogged

—

(B) Trouble Shooting Chart
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CLUTCH
GENERAL DATA DISASSEBLY OF CLUTCH SHIFT
LEVER
[Tspe T single diy disc'platel  Clutch-Housing -~
Construction of disc With coil spring - _ _ '
Outer dia. of facing 200 mm
Inner dia. of facing 130 mmm
Thickness of facing . 3.5 mm
Gross friction area 363 cm?
Thickness of disc ass'y 8.6~9.1 mm
when releasing]
7.3~8.1 mm
when depressing|
Disc run-out Less than 0.5 mm
Backlash at splines part 0.05~0.15 mm
(0.002~ 0.006 in.)
*QOperating method 0il pressure
*Inner dia. of master 15,856 mm (5/8 in.)
cylinder
*Inner dia. of operating 19.05 mm (3/4 in.)
cylinder
*Qperating liquid Genuine super
brake oil
Return spring, with- ‘ 1.6 mm
drawal wire dia,
Free length 87 mm
Length in used & tension 136 mm/5 kg
PRESSURE SPRING
Free length 49 mm=+ 1.5
ompressed length Less than 25 mm
urn numbers . 7.8
ower of comp, in full About 300 kg
ire diameter 3.3 mm
ength in used and load 29.2-37.5£2 kg
RELEASE BEARING
Construction Ball bearing type

Height of release plate *From flywheel face
to rear end of plate
50.5+0.2 mm
’Belease plate run-out Less than 0.03
{0.0012 in.)

*I{ use master disc (7'.8 mm x ¢.5 mm
height) , height of release lever is50.5+0,2 mm.
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Driver Plate Assembly

This is the flexible type in which the splined
hub is indirectly attached to a disc, which
transmits the power and the over-run through a
number of coil springs held in position by
retaining wires.

Two friction linings are riveted to the disc.

Cover Assembly

The cover assembly consists of pressed steel
cover, and a cast iron pressure plate located by
six pressure springs. :

Mounted on the pressure plate are three
release levers.

Adjusting nuts are screwed on the bolts of
pressure plate. Retainers of pressure spring
insert to the clutch cover holes and anti-rattle
springs load release levers.

Release Bearing

The release bearing consists of a carbon
bearing shrunk into a bearing cup, the cup
bearing located by the operating fork and the
release bearing retainer spring.

Running Adjustment

Owing to the hydraulic design of the clutch
controls no adjustment is necessary. to the
clutch pedal.

Removing the Clutch

To gain access to the clutch it is first
necessary to remove the transmission complete
from the engine.

Once the transmission unit is free, a turn at
a time by diagonal selection until the spring
pressing is relived. ' )

Then remove the screws completely and lLift
the clutch assembly away from the flywheel,
Finally, remove the driven plate assembly.

The release levers are correctly set on
assembly. Interference with this setting, unless
new parts have to be fitted, will throw the
pressure plate out causing judder,

Dismantling, Assembling & Gauging

By using service tool the clutch can be
quickly dismantled, reassembled and adjusted to
a high degree of accuracy.

The tool comprises the following parts; base
plate centre pillar, spacing washers, distance
pieces, hight finger actuating mechanism, set-
screws, speed brace and metal box. As this
tool is universal, a chart indicating the
particular partsto be used for particular types
of clutch will be found on the inside of the lid of
the hox,
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Clatch cover

Pin with drawal

Pressure spring
retainer

Trunnion
Lever with drawal ?

Nut lock, bush rod

Clutch pressure plate  Clyutch disc asembly part No, 30100-10600

Cover assembly Part No, 30209-10600
@ Pressure spring
7> (F &S 37 kg)

Fig. 6 Clutch

Dismantling

Place the clutch cover assembly on the three time, by diagonal selection until the cover is
spring so that the holes In the cover coincide firmly attached to the hase plate at all possible
with the tapped holes in the plate,insert the set- points. This is most important if the best
screws provided and tighten them, a little at a results are to be achieved.

Mark the cover, pressure plate lugs and
release levers with a centre punch so that the
parts can be reassembled in their relative
position In order to maintain the balance of
the clutch.

Detach the release lever plate from the eye-
bolts and remove the three lock nuts and
adjusting nuts.
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Fig. 7 Disassembling
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Slowly release the pressure on the springs,
unscrewing by diagonal selection, the set-
screws securing the coyer to the base plate.
The clutch can then be lifted to expose all
components for inspection.

The release levers, and springs should be

examined for wear and diatorsion. Renew these
parts if necessary, bearing in mind that the
pressure springs must only be renewed in sets.
Clean all parts and lubricate the bearing
surfaces of the levers, sparingly with grease.

Place the pressure plate on the base plate
with the pressure springs in position on the
pressure plate and put the pressure spring
retainers on it. Cover and set the clutch cover
assembly on the base plate.,

Compress the pressure springs by screwing
down the cover to the base plate by using the
special set screw placed through each hole in
the cover.

Tighten the screw, a little at a time, by
diagonal selection to prevent distortion to the
cover. Set the release lever on the eye-bolt
with lock nuts inserting for lug at the edge of
pressure plate.

Assembling

Press the pin into the eye-bolt hole through
the lug on the pressure plate as shown.
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Fig. 10
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Gauging
Screw the nuts into the bolts and proceed as
follows; Screw the centre pillar into the base

plate and slip the distance piece over the pillar
followed by the camshaped height finger. Adjust

the height of "the release levers by screwing or -

unscrewing the bolt nuts until the height finger,
when roted, just contact the heighest point on
the tip of the release levers.

Replace the height finger and pillar by the
clutch actuating mechanism (See insert Fig. 5)
and actuate the clutch several times by operating
the handle. .

This will enable the parts to settle down on
their knife edges.

Heplace the height finger and distance piece
and readjust the height of the release levers
checked for "run out" as near the edge as
possible as; if the error is more than 0.02 in.
press over the high spots until it is true within
this figure. It is important to keep friction
facings free from oil or grease.

Finally repeat the procedure to make quite
sure the release levers are seating properly
and gauge again. Secure the lock nuts and fix
the release lever.

Release the setscrews, and remove the
clutch assembly from the base plate.

Refacing the Driven Plate

If a new complete clutch driven plate is not
available new linings may be fitted to the old
driven plate in the following manner;

Each rivet should be removed by usingdrill.
The rivets should not be punched out. Rivet
one new facing in position, then if the correct
tool is not available, use a bluntended center
punch to roll the rivet shanks securely against
the plate. The second facing should then be
riveted on the opposite side of the plate with the
clear-holes over the heads already formed in
fitting the first facing. The plate should then
be mounted on a mandrel between centers and
checked for "run out" as near the edge as
possible; if the wabbing is more than 0.02 in.
press over high spots until it is true within this
figure. It is important to keep friction facings
free from oil or grease.

Refitting the Clutch

Place the driven plate on the flywheel with
the longer chamfered splined end of the driven
plate hub towards the transmission.

The driven plate should be centralished by a
dumnmy drive shaft which-fits-the-splined-bore-of- -
the driven plate hub and the pilot bearing of the
flywheel.

H-.J\;.-..-u.ii.—'- -

P

\h-“_.-

Fig. 11

The clutch cover assembly can now bhe
secured to the flywheel by means of the holding
screws, tightening them a turn at a time hy
diagonal selection,

There are two dowels in the flywheel to
locate in the clutch cover. Remove a dummy
shaft after these screws. are fully tightened.
(35 1bs/ft =4.84 kg-m.)

Refit the release bearing and transmission
case. The weight avoid strain on the drive shaft
and distortion of the driven plate assembly.

Description of Clutch Control

The clutch is operated from a master
cylinder by means of a suspended pedal.

A cylinder mounted on the clutch bell housing
is coupled to the clutch operating shaft.
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th~]

Fig. 12 Components of the Master
Cylindey

(D Push rod assembly (@ Let-in valve spring
Master cylinder d® Return spring seat
rubber boots @) Piston return spring
(3) Stopper ring @2 Clutch master cyl-
(9 Piston secondary inder body ass'y

cup ring @ Let-in valve release
{5)Secondary cup pin
& Primary cup 9 Ring
(M Master cylinder 3 Gasket

piston @8 Filler cap gasket
(® Let-in valve @ cap

assembly 8 End plug gasket

9 End plug

When pressure to the clutch pedal is applied
the piston of the master cylinder displaces the
fluid in the cylinder and via a pipe line, in turn,
moves the piston of the cylinder, pushing against
the lever of the clutch shaft.

The Master Cylinder

The master cylinder consists of an alloy
body with a polished finish bore, and reservoir
with cap. The inner assembly is made up of the
push rod, ring, stopper ring, piston, cups,
spring seat, spring, valve and valve spring.

The end of cylinder is protected by a rubber
boot.

Dismantling the Clutch Master Cylinder

Disconnect the pressure pipe union from the
cylinder and remove the securing bolts, then
the master cylinder and may be withdrawn
complete from the car.

Remove the filler cap and drain out the fluid.

Pull back the rubber boot and remove the stopper
ring with a pair of long nosed pliers. The push
rod and ring can then he removed, and unscrew
the release pin.

When the push rod has been removed the
piston with caps attached will be exposed;
remove the piston assemhly complete.

The assembly can be separated by lifting the
spring seat edge over the shouldered end of the
piston. Depress the piston return spring
allowing the valve assembly to slide through the
elongated hole of the spring seat thus releasing
the tension, on the spring.

Examine all parts, especially the gasket,
cylinder hore and piston cups, for wear or
distortion and replace the new paris where
necessary. '

Assembling

Smear the assembly well with the recom-
mended brake fluid, and insert the assembly
into the bore of the cylinder, end first, easing
the piston cups lips in the bore.

Replace the push rod, with the secondary
cup ring, into the cylinder {ollowed by the
stopper ring which engages into the groove
machined in the cylinder body.

Replace the rubber boot and secure the unit
by means of the two bolts on the flange and refit
the pressure pipe union into the cylinder.

The Operating Cylinder

This cylinder is of simple construction,
consisting of the body, piston, piston with cup,
spring and bleed screw, the open end of the
cylinder being protected by a rubber dust cover.
The cylinder is mounted under side of the
starting motor.

g
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Dismantling

Remove the rubber dust cap from the bleed
screw attach a bleed tube, open the bieed screw
three-quarters of a turn and pump the clutch
pedal until all the fluid has been drained into a

“clean container. -~ ; ST

Unscrew the flexible pipe union and
adjustable push rod. The operating cylinder
can now be removed. Removed the rubber

cover and if compressed air line is available,
blow out the piston from the side union.

Examine all parts, especially the seal, and
replace if worn or damaged.

Fig. 14

Assembling

Place the seal into the stem of the piston,
with the back of the seal against the piston,
replace the springs with the small end on the

stem, smear well with the recommended fluid
and insert into the cylinder. Replace the dust
cover and mount the eylinder in position,making
sure the push rod enters the hole in the rubber

" boot. ~Secure the cylinder with the ‘bolt, and

screw in the pipe union. Adjust the push rod by
the screw driver at top of withdrawal level with
the adjustable rod of operating cylinder to give
the end play 2.5~ 3.0 mm.

Bleading the Clutch System

Fig. 16

Remove the bieed screw dust cap at the
operating cylinder, open the bleed screw
approximately three—-quaters of a turn and attach
a tube immersing the open end into a clean
receptacle containing a small amount of brake
fluid. Fill the master cylinder reservoir with
the recommended fluid and by using slow, full
strokes, pump the clutch pedal until the fluid
entering the container is free from air hbubbles.
On a down stroke of the pedal, screw up the
bleed screw, remove the bleed tube and replace
the dust cap.

When the clutch pedal is depressed, the
force is transmitted to the ball bearing, and the
surface pushed the release plate. Effectual
stroke of the pedal is 128 mm leaving 30 mm
surplus in stroke (95 mm until the clutch
disengages). When there is undue surplus or
shorness instroke, readjust the pedal position
with the adjust shim.
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TRANSMISSION

Model

Type of gear

Ratio #1
Ratio #2
Ratio #3
Ratio #4
Reverse

3 stage for forward, 1 stage

for reverse

Remote control

Full-synchromesh on forward
gears.

Synchro-meshed helical gear

type

3.197
1.725
1.000

4,125

4 stage for forward, synchro-
mesh on for speed

#2nd, 3rd & 4th gear

3.94
2.40
1.49.
1.00
5.159
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COVER OF TRANSMISSION
CASE

Drain out the gear oil from the case. Hold-
ing the cover in position are 14 set-nuts, all of
which must be removed when cover can be taken
off.

DISASSEBLY COURSE

Front Bearing Retainer

Release the front bearing retainer situated
within the cluich housing by removing the nuts,
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Fig. 3 View of Inside of Transmission
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TRANSMISSION CASE

OIL SEAL, CROSS SHAFT

Plug Cross Shaft

PLUG CROSS SHAFT

PLUG (INTER LOOK HOLE)

SPRING (CHACK BALL)

CHACK BALL

Fig. 6
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TAKE OUT THE
RETAINING RING

Fig. 8 Take off the Pin & Nut of Cross Shaft

t

bin and

(Disassembly) Insert the
p into the shaft and hole fork

ia

Fig. 4 Press out the pin from fork sha
setlting hole.

Take out the cross shaft from the case.

Fig. 5
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Fig. 12
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Fig. 13 Detach the Fork from the Gear
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Fig. 10
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Fig. 9 Pull out the Cross Shaft

Fork Shaft

Fig. 14 Take out the Fork Shaft
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front, and small one at the rear then place the
cluster gears in the case.

Fig. 15 Pull out the Shaft

Counter Shaft & Gear

THRUST #aSAER

Disassembly

Using a soft and long metal drift, pushing
out the counter shaft forward. When the counter
gear cluster and two thrust washer will drop in
the case.

Assembling

First locate the two washers to the counter
gears, ensuring that the larger washer is at the
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Main Shaft

Pull out the rear bearing and the speed gear
sleeve by the bearing puller from the mainshaft

rear side.

= ar———— =

—
- -

AR
?/////,5

Fig. 23 Removal of Main Shaft
Assembly
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Main Drive Shaft

Gear

W
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Fig. 22
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to fix wansmission to

wamsminion case
Washer englne rear plate

Gathet fromt /locksuh
/ v ~

Washer lock Cover frant HNut }

Plug iater

Oll seal cross shaft
lock hole

Axs'y breather

Gatker Washer lock

}to fix rear extensian

Plug taper

Plng croes 2oL
shaft
Bushing resr

externyion

Axn'y extension, rear Seal ail,

Fig. 25 Transmission Case & Rear Extension

Ag'y pinicn, An'y sleeve,
peedometer
speedometer ptnion

! Pin—¢
Sleeve ] w
coupling Gear Ird speed

Per thrust washer Plece.
Spring (for peg) [v) distance .
piing Peg, Gear driving,
S ge— o peedometer

Ring map L .
maiema'drw . s:::lll:g Bearipg m"!-tn.Main shalt
: jl!earing main pilot | *
pacer main drj f
drive gear ve gear ?r main Hob syachronizer Gear reverse,
rive

main thaft

Washer thrust,

Bearing needle ; counter rear

Washer thruse,

Gear counter
counter, frout )

Ast'y gear,
TEVEIEE

Sbaft reverse idler .

D

Bushing revemwe gear

“Wather lock

Screw set }tu fix reverse shaft

Fig. 26 Componenis of Transmission Gear
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Reverse Gear

A lug, which is an integral part of the main
casting locates the forward end of the reverse
gear shaft. To secure the shaft in position, a
set pin is screwed through the lug locating in the
shaft.  The set key is locked out side of the
case.

Release the set pin, then tap forward and
remove the reverse gear shaft. Lift out the
reverse gear,

Rear Oil Seal

This oil seal is situated in the end of the
rear bearing retainer and should not be
dismantled unless suspected of leaking. It is
almost impossible to take off the seal without
damage it; consequently a new oil seal should be
fitted if the old one has been removed.

This can removed by using a punch and
hammer.

Main Shaft

Counter cluster gear in the case. Insert the
first gear to the main shaft together with second
and third gear assembly from rear hole and fit
the first and reverse fork shifter over the first
gear.

Fit the shift fork of the second and third
gears assembly on the hub of synchronizer.

Depress the main shaft bearing to the end of
the case.

Change the dummy shaft to counter gear with
the said shaft.

EXTENSION OF
TRANSMISSION CASE

Fig, 1 Speedometer Pinion Gear
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Lever change,
2nd B 3rd

to fix
change lever

Fork 2nd & 31d

Rod frok,

1st
Rod fark, reverse
2nd & 3nd

Pin retaining,
fork to rod

Lever change,
_ Ist 2nd
- Shaft cross,

15t b reverse

Ball

checking
inter lock Spring checking
Pin B;all b{all
LT O o,

Lever
Pin lock :
operati.n'g operating ,@
lever to  Washer lock ¢
shaft

Fig. 6 Transmission Fork & Rod
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Fig, 7 Componenis of Transmission

Washer insert,,

control rod
Bracket Screw bracket,
Bushing support, SWPPOT, upper support

upper upper

1 1
nsert COI:_E'(?[ bracket

Washer "C"
Spring return,

upper support
bracket

Insulator
control lever

Pin pivot,
control lever -

Ass'y lever, hand

Fig. 8 Remote Control
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MAIN SHAFT

Fig, 9 Assembling order through the Main Shaft

Disassembly of Main Shaft (Front Side)

Fig. 10 Main Shaft Complete Assembly

Disassembling Course l

1 ey y
?\:._hhu

AN\

Fig. 11 Taking out by the Suap Ring Plier
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Disassembly of Main Shaft

Fig. 16 Take out

the Spacer

Fig. 17 Press out the  Fig. 18 Tabpi
Main Shaft Beaving & apping
Retainer
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Assembling the Baulk Ring

Fig, 21

- 70 -




TRANSMISSION

Fig. 32 Oil Seal Front Cover
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1 x,
Retainer ever uppe

change

S0

Clamp lower
support bracket

Spéa

n,
lever latg

Rod shift, 2nd
8 3rd gear, upper
Spring retmmng,
cross shaft
Bushmg spherical,
Cross shaft

Bolt cross

Ass'y lever, 1st &
Lnsulator reverss change
gearshift rod speed (upper)
1 3 Insulator gear | Washer
oo | RET T ftrad |specia)
change speed Washer Washer plain
Ee 5P Washer i Nut Pin cotter
Wash_erl plain { Screw neutral setting
specia _.-
Washer "y !
plain & ot ‘c
1c:;otter l @ fii!(/"!'-- |
a I‘C-\'& oyl ‘S’ Lo Washer plain (1. 6t)
1 © U I & - p Spring, "E}Eﬁ asaer p ] use, fit one
P Washer hangf- speed speed Washer plain((2. 0t) 1
(i‘_‘) ﬂ"‘ Pl:xn—"‘g lever lever (,Pm cotter
g ey Pin gt
g &7 poon- 1t crost @’.W“‘SHER
EE‘ o ﬂgéi/ shBaoit. inner ’@ S WA‘-‘HPE::
-3y her lock s
gg Washer C; - u“- lpen-lﬁ I]Jmhlilt_ato‘r gear
4] Ass'y bracket, shift rod
- WPpc’:rrt lower \/ Pin cotter
Seat change speed V Washer platn

"blft geﬂr@ Rod shift,

Washer special

2nd & 3rd Iower

®

Washer plain

Rod shift, lst & reverse gear

shaft, outer

Fig. 33 Remotie Control Linkage (For Left Handle)

DISASSEMBLE THE
TRANSMISSION CASE
(For 4 Stage Floor Shift)

Removal of Control Lever

Twist the cap on the lower portion of the
control lever counterclockwise with a slight
downward pressure.

Removal of Shift Rod & Shift Fork

Remove the cover from the transmission by
detaching six bolts.

Reverse Gear

A lug, which is an integral part of the main
casing locates the forward end of the reverse
gear shaft. To secure the shaft in position, a
setting screw is locked by a tab washer.
Straighten the tab washer, release the setting
screw, then tap forward and remove the reverse
gear shaft. Set out the reverse gear.

Counter Shaft & Gear

Using soft metal drift, drive out the counter
shaft forward and out of case, when the counter
gear cluster and two thrust washers will drop to
the bottom of the case,

These gears can only be lifted from the
casing when the main and drive shafts together
with their respective gears, have been removed.

Te remove the needle roller bearing within
the counter gear cluster itis necessary to break
the retaining circlips before driving out the
bearing with a suitable piece of metal tubing.

Main Shaft

The main shaft can now be withdrawn from
the transmission casing. To remove the gears
from the main shaft first slide off the third and
forth speed synchronizer assembly, then with a
piece of wire inserted through the hole in the
gear cone, deprese the small spring loaded
plunger which locates the aplined washer at the
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forward end of the main shaft, furning the
washer into line with the splines. The third
and second speed constant mesh gears, together
with their common phosphor bronze sleeve, can
now be pulled over the steel plunger and so
clear of the main shaft. As the phosphor bronze
sleeves and their common driving washer are
tight fit on the shaft, the shaft should be
immersed in warm oil in order to expard the
sleeves so that they will slide off the shaft when
the second speed gear can be removed.

Take out the steel plunger and spring.

Next remove the splined washer separating

the second speed constant mesh gear assembly -

from the first gear unit and then slide the first
gear assembly free of the main shaft.

To release the speedometer wheel from the
main shaft straighten the tab washer and
unscrew its securing nut, then slide the speedo-
meter wheel off the shaft.

Do not lose the key. Take off the distance
piece and the main shaft bearing, can be
separated from its housing after the nut has
been prised from the shaft.

If it is desired to dismantle the fourth and

third speed coupling sleeve, or the first speed
gear these can be pressed clear of their splined
synchronizers, but care must be taken to
retrieve the three balls and springs in each
assembly, Take out the main shaft front needle
roller bearings from the end of the drive gear
shaft.

Rear 0il Seal

This oil seal is situated in the end of the
rear cover and should not be dismantled unless
suspected of leaking. It is almost impossible
to take off the seal without damaging it;
consequently a new oil seal should be fitted if
the old one has been moved. It will be seen
that the oil seal housing is pinched into position.
This can be removed by using a punch and
hammer.

Assembling the Transmission

The 2nd.speed gear, the 3rd and 4th speed
coupling sleeves are each paired with their
respective synchronizers. Only mated pairs of
these parts should therefore fitted.

Reverse Gear

Refit the reverse gear into the gear case
with the large gear to the rear.

Oil the reverse gear shaft before inserting
and secure the shift with locating screw and
lock washer.

Counter Shaft Gears

First put the two thrust washers to the
counter gears, ensuring that the larger washer
is at the front, and then place the gear cluster
in the gear case.

Check that there is end play for the cluster
gears between 0.04 mm and 0.12 mm (0.0015~
0.0046), and remedy if necessary by fitting a
thicker or thinner rear washer.

Thickness of front thrust washer;
Part No. Thickness
32224-26760 3.91 3.96T

Thickness of rear thrust washer;

Part No. Thickness
32226 26760 3.97
32227 26760 4.0T
32228 26760 . 4,1T
32229 26760 - 4.,2T

Replace the counter shaff with a thin
temporary rod which will permit the gear cluster
to remain out of mesh with the main and drive
shaft gears.

Drive Gear Shaft

The ball journal bearing should now he
drifted on to the shaft, with its spring ring away
from the geared end. Position the geared end
of the drive shaft in a dummy 3rd and 4th speed
coupling sleeve put the washer over the bearing,
tighten the nut and lock it in position.

Smear grease in the end of the shaft, where
the main shaft locates, then load the needle
rollers so that they adhere in position by means
of the grease. Turn the gear casing to ensure
that the counter teeth are below the drive shaft
bearing housing.
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Failure to do this will result in damage to
both the counter gear and drive shaft geared
ends.

The drive shaft can now be drifted into
position from the clutch housing end.

Ensure that the spring ring resisters
properly in the rece on the gear case.

Main Shaft

Press the main shaft center bearing
complete with housing on to the shaft from the
rear.

The bearing must be pressed firmly against
the .shoulder .of the center splined portion of the
shaft. Lightly smear oil the shaft forward of
the bearing and refit the first speed wheel
assembly with the synchronizer pointing
forward.

Refit the thrust washer on to the shaft
followed by the baulking ring. The phosphor
bronze sleeve which carries the second speed
is a tight fit on the shaft; there it must be first
immersedin warm oil and then slid into position
on the shaft, Fit second speed wheel over the
sleeve, then the driving washer and the second
bronze sleeve which carries the third speed
wheel. The two sleeves are locked together by
the driving washer. Now position the third gear
over its sleeve. )

Place the spring and plunger into the hole in
the main shaft and slide the splined washer.
Depress the plunger with a piece of wire through
the hole in the third speed, and the slide splined
washer over the plunger. Then turn the washer
for the plunger to engage with a groove in the
washer.

The gear are now assembled on the main
shaft.
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(D Case-transmission

(® Ass'y-extension, rear

® Bushing-rear extension

() Seal-oil, rear extension

® Bushing-speedometer pinion
® Ass'y-breather

() Gasket-rear extension
Washer-lock
(8 Washer-plain
d® Bolt

@D Bolt-rubber

to fix rear extension

Bracket-spring return
Spring-return
42 Ass'y-stick, oil level dip
@Ass‘y-plug, drain
@Covei'-front, transmission case

@Gasket—front cover

Stud
Washer-lock to fix front cover
Nut
Bolt
Bolt
Washer-lock

Nut

RO G ®OE

Ass'y-pinion, speedometer (18T)
Ass'y-pinion, speedometer {(15T)
Ass'y-sleeve, speedometer pinion
Ring-"0", speedometer pinion
Retainer-'0Q", ring

Ring-"0", pinion sleeve

@O

Plug-speedometer pinion
S - .

crew-set to fix reverse shaft
Washer-lock
1)) Gasket-cover, transmission case
@ Bolt

€ washer-lock

Transmission Case (4-Speed)
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Ass'y-cover, transmission
Ass'y-cover, transmission

(D Cover-transmission

(® Ring-"0" shift rod

(® Pin-control lever, pivot

(® Rod-fork, 1st & 2nd speed

® Fork-1st & 2nd speed

® Bracket-rod, 1st & 2nd

@ Rod-fork, reverse

Fork-reverse

® Bracket-rod, reverse

(% Pin-fork, reverse

) Pin-cotter

42 Spring-pin, reverse fork

@3 Rod-fork, 3rd & 4th speed

@d Fork-3rd & 4th speed

@9 Bracket-rod, 3rd & 4th speed
Ball checking
Spring-poppet pin

@9 Screw-set

Wire-lock
Ball-checking
Spring-poppet, shift rod
Pin-interlock
Ball-~interlock
Plug-weld.

Plug-weld.

Plate-dust

@ Washer-lock

PRECRGE

@ Plug

@ Ass'y-lever, control
Boot-control lever

€9 Knob-control lever

@9 Spring-lever, control

@) Cap-cover, transmission case

@ Boot-rubber

@3 Seat-lever spring
Screw-stop, reverse fork
Nut-plain

Transmission Fork & Rod (4-Speed)
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13 12

11 4131 32 30 3127 26 252423 22 202116

16

(1) Ass'y-gear, reverse
(@) Bushing, reverse gear
Shaft-reverse gear
Screw-set reverse gear

Washer lock

@ Gear-counter
(® Shaft-counter
® Roller-needle

@ Counter shaft gpacer

(® Ring-retainer, needle roller
(® washer-thrust,
@ Washer-thrust,

eee6

)
®

Gear-main drive

Bearing-main drive gear
Spacer-bearing (1.6T)

Ring-snap, main drive gear (1.6T)
Ring-snap, main drive gear (1.65T)
Ring-snap, main drive gear (1.74T)
Ring~-snap, main drive gear (1.77T)

Shaft, main

Hub-synchronizer
@@ Spring-synchronizer hub
@® Ball-synchronizer hub

counter front

counter rear (3.9T)
Washer-thrust, counter, rear (4.0T)
Washer-thrust, counter, rear (4.1T)
Washer-thrust, counter, rear (4.2T)

Cledelelaleldelelelede e

13 Gear-main shaft

@ Ring-baulk, 2nd speed

&) Washer-thrust, main shaft rear

& Gear-2nd speed

€3 Bushing-2nd speed gear

@) washer-thrust, main shaft

3 Bushing-3rd speed gear

20 Gear-3rd speed
) @ washer-thrust, main shaft, front (3.9T)
Washer-thrust, main shaft, front (4.0T)
Washer-thrust, main shaft, front (4.1T)
Peg-locking
Spring-locking, peg
Hub-synchro., 3rd & 4th speed
Ring-baulk, 3rd & 4th speed
Sleeve-synchro., 3rd & 4th speed
Bearing-main shaft
Ass'y-retainer, main shaft bearing
Peg-locking
Gear-drive, speedometer (5T)
Gear-drive, speedometer (47T)
Piece-distance, main shaft
Key-woodruff
Washer-lock
40 Nut-main shaft
@) Bearing-main shaft pilot

Transmission Gear (4-Speed for 1200 cc Engine)
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"TRANSMISSION

Transmission (4 forward type)

Fig. 1
Gear ratio

New Former

1 3.657 3.945
2 2.177 2,402
3 1.419 1.490
4 1.000 1.000
Rev. 3.638 5.159

(1} Transmission case

The cover of transmission is attached to the

bottom of case.

Fig, 3
(2) Rear extension

Fl_oor shift rod setting through the rear
extension is set in rear extension.

Fig. 4
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(3) Reverse lamp switch (4) Speedometer pinion sleeve

It is placed at the side of rear extension and
directly operated reverse shift fork.

i .
'

A S " . .0

REVERSE LAMP SwiTCH

Fig. 6

@ Reverse Lamp Switch
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SECTIONAL VIEWS

OF TRANSMISSION

%@\) o

N

O &/
= = 7 ()
s\ Cog = N
L \\ I\ ] O
(Y REs
o o " . - N
ey vV AL e UL\JUUVU_\I‘\ ZAS4 A,
SECTION C-C =l 2~l4kg-m SECTION B-B SECTION A-A
1<
3r
T=t2~14 kg-m
T=12~l4Kkg-m
T=9~Il kg-m
. A —8 ¢ _E
L i | RN

|

—
i £
s J DIMENSION

SELECT AND ADJUST THE END PLAY OF
REVERSE GEAR IDLER SO AS TO FIT

J 0.05~0.15 mm BY PART No.32285-14600/1/2/3/4

\_H DIMENSION

ADJUST THE END PLAY OF COUNTER GEAR
352

S0 AS TO FIT 0.05~0.15 mm BY PART No.
32232—514600/1/2/3/4 X
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1

FRONT AXLE

Fig. 1
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WASHER-
&--—plain

®——WASHER-lock
BOLT

EAT-lower,
front spring

NUT- 5
— o
lock &® & NUT 1"0900
WNUT—~+-® Ko‘;?e.:‘
SHER-
n‘gecial #> o0 ASS'Y-
outer BUSHING- LT{ o MEMBER
- rubber, shock B pap. '."— front )
IWASH_E}%- absorber rubber y suspengion
: specia — front)
ﬁ‘.. inner %(466—10600
ag (rear)54467- 10600
L)
O"‘_<
R
2y
'
t C &——NUT
” WASHER-
B USHING ™ : &~ special, outer
bb
thock &) WASHER- {front) 54468-10600 @._E‘rl{ﬂﬁgyjc-
absorber special, rear) 54469-10600fi5r front
& outer suspensionmember
(&3~—WASHER- special mounting
@——SEAT- (front) 54464-10600 BAR-
upper, front (rear) 54465-10600 tension,front
spring stabilizer

BRACKET-
stabilizer
mounting

®-——WASHER-lock

NUT

WAHER-
special, outer
WASHER- BUSHING-
gpecia]. rubber
tnner @ b ACER
BUSHING- f—front
rubber, WASHER- stabilizer
stabilizer special,
inner
BUSHING-
WASHER- @“‘rubber
special
outer
BUSHING-
BOL -
OLT WASHER - rubber
special

@

ROD-connecting,
front stabilizer

vutter

Fig. 2 Front Suspension Member & Shock Absorber
DISASSEMBLING THE FRONT HUB

Dismantling of the front hub, first jack the
car until the wheel is clear of the ground and
then place blocks under independent suspension
spring plate. Lower the car on to the blocks.
Remove the wheel and the screw. If the drum
appears to bind on the brake shoes. The shoe
adjusters should be slackened.

Lever off the hub cap, and then extract the
split pin from the spindle nut.

Using a box spanner remove the spindle nut
and ease flat washer under the nut, clear of the
axle thread by carefully using a narrow rod into
small holes, in turn, in each side of the spindle
and tapping the race lightly. With the hub
removed, outer bearing can be dismantled, and
by inserting a drift through the inner bearing

and tapping the out bearing clear of the hub.
The inner bearing and oil seal can then be
removed by inserting the drift from the opposite
side of the hub.
When assembling the hub the inner bearing

race should first be inserted into the hub. Pack
the hub with recommended grease. Replace the
hub oil seal over the inner bearing. Renew the

seal if it is damaged any way.

The hub can now be replaced on the spindle.
Gently tap the hub into position until the inner
race bear against the shoulder on the spindle.

Place the spindle flat washer into position
and screw the nut down finger tight. Spin the
wheel aﬁd examine the resistance. Tighten the
nut.
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A slightly increased resistance to the
spinning of the wheel will then be noticed. The
bearings are now preloaded and the split pin
should be inserted to lock the nut. Tap the hub
cap to the hub after packing the cap with grease.

Replace the brake drum and secure with
machine screws. It is important that the drum

is fully home before this screws is tightened and
if necessary, the drum should be pressed in
position by tightening two wheel nut. Refit the
wheel and nuts are hest finally tightened when
the car is off the backing blocks, but readjust
the brake shoes if necessary before the car is
lowered to the ground.

COLLAR-
frunt spindle

SEAL-wvl,
front hub
road wheel,
SPACER-0il tornt

seal, front hub | BOLT-hub,
road wheel
BEARING-
iront wheel,
inner

NUT-road NUT-knuckle
wheel i

BEARING-
front wheel,

DRUM-brake

STANDAID TY#

CAP-road
wheel

apindle

T =
)
00
v =
N7
i ® i)
0
@ e b 0
0 =
PIN- S
catter /5 00 \\f
CAP-hub, )
front wheel W t
CAP-ruvad
WASHER- | ASS'Y. wheel,with
b ol ownee WHEEL, retainer k nail
earing road

Fig., 1 Front Hub & Drum

.
H
H
- [ 3454204101
"\SSQY 3] SHiM-cxmper 4 (201 )
BUSaING, : 54343.041
pu fng = SHSIM&mbu B{2.0c)
54 544
N;f.‘:';. SHiM-camber C{1.0t)

M
Z[1-24740.1 BOLT upper link
$1-2473351 BOLT WASHER

to fix upper

ASS'Y-LINK, annppn
lawer, fron:,
fuspension

{L.H.) -

NIPPLE

Ereage

ASS5TY.

BUSHING, SEAL-dusi, BOLT
lower ||n1: lower link

bush
SPINDLE-

lower links NUT

l\upgnuon

SEAL -duae,
upper link e
' %& ASSY-

STOPPER,
rebound

KLH)

NUT
ARM-knuckle
{L. H.

ASS'Y-BUMPER,

rebound, frentausp

§ ’(“3‘ Iower, front

Q———MPPLE.
'IEIIE

NUT:
- ] ASS'Y-JOINT, ball, uppe:,
1o fix

front suspension

“Pper

ball

Jotnt ASS'Y.SPINDLE,
knuckle, with

i To hx
W COLLAR. freut gimdle kmckle arm

NUT

wm=——PIN.cotter

3 =
ﬂ-mva'r
iz lower

NUT ,I:-ll Jaty

COVER-dunt,
LJ" lower ball joiny 4 gg» YJOINT, bail,

suspenaion (L. H. )

Q—— NIPPLE-
gTease

Fig. 2 Front Suspension Link
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INDEPENDENT FRONT SUSPENSION

PR
o

d .

e LTt e remn

The dependent front suspension is known as
the wishbone type, since the top upper and lower
bottom linkages roughly conform to the shape of
a wishbone.

Between these two wishbones is the coil
spring, held under compression between the
upper and lower which is secured to the lower
suspension memhber by four bolts. Af the
swivel axle end, the upper and lower linkages

Fig. 1

@ Front suspension
upper link

(2) Front coil spring

@ Front suspensior
lower link

@ Qutch operating

@ QOil pan

Exhaust front tube

@ Front suspension
member

@ Lower link spindle

Stabili
are jointed by the ball joints. The upper spindle cylinder QD Stabilizer
bracketis boltedto the front suspension member (5) Speedometer cable 2 Cross rod
with caster shims and the lower spindle is ®T "
connected to the lower bracket of the suspension ransmission
member.
Change the number of Shims* Camber Caster -
Adjust for Front side Back side
-1 -0°01! +0° 29!
-1 +0° 16! -0 31"
Both Camb
0 amber & Caster 1 +0°02" —0°31"
+1 -0° 04! +0° 29"
+1 +1 -0° 157
A
Camber only *2 2 0°21
-1 -1 +0° 15"
-2 -2 +0° 27!
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* . a thickness of each shim. - 1 m/m

Camber adjusting shims

Parts No. 54542 04100
54543 04100
54544 04100
Camber 1° 30' R/L difference within 40’

Standard adjustment

1 mm
2 mm
4 mm

Caster 1°30' R/L difference within 40’

BALL JOINTS & BUSHES OF THE
SWIVEL AXLE

Wear if the swivel ball joint, or wear of the
screw bushes of links, or both, may be checked
by jacking the front of the car and endeavouring
to rock the wheel by grasping opposite points of
the tyre in a horizontal position. If any

Front Coil Spring

movement can be detected between the upper
and lower swivel joints and the swivel axle
assembly, the ball joints or the screw bushed
are worn and must be stripped for examination.

LIEPER
BALL.
JOINT

@&
LOWER BALL
TOINT

Pl

PER L.INK
uP SPINDLE

Fig, 2

Between the upper and lower linksis the coil
spring, held under compression of it which is
secured by nuts of the lower and upper ball
joints.

Through the center of coil spring the
telescorp type shock absorber wheih is connected
to the top spring seat and lower link with nuts of
the lower and upper.
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The rubber bearing bushes or screw bushes
may in time deteriorate and need renewing.

Excessive side ways movement in either of
these bearings would denote softening of the
rubber bushes or screw bushes.

The screwed bushes or the ball joints may
develop excess free play due to wear of either
of these parts. This assembly can best be
checked when the suspengion has been
dismantled.
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Disassembling Order of
Front Suspension

1)
2)
3)
4)
5)

6)

Remove shock absorber.

Compress the coil spring by tool.

Disconnect lower ball joint and rebound
bumper from lower link.

Release the coil spring by loosing the nut of
tool.

When the coil spring is fully extended, take
out it.

Disconnect upper link spindle from suspen-
sion member (if need to inspect for).

Removing the Coil Spring

METHOD (A)

(1) Unscrew nut of the shock absorber at the top

and take out if from down side after unscrew
lower flange of it from lower link.

Fit the service tool and scerew up the spring
compressor nut.

In the absence of the service tool a suitable
tool will be required to release the
compression from the coil spri'rfg.
Compressing the coil spring, unscrew the 3
nuts of lower ball joint which located under
the edge of lower link.

Remove these nuts and release the compres-
sion from the coil spring by loosing of nut
tool.

When the coil spring is fully extended, take
out it.

Fig. 5
Front Suspension
Assembly

Fig. 6 Detachment of Shock
Absorber from Suspension
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Fig. 7 Detachment of Shock Absorber

i

from Suspension



Bumper

Assembling-
Tightening torque
4 0-4.5 kgm

Fig. 10 Releasing the Nuts of Lower Ball Joints
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METHOD (B)

Unscrew the four bolts of lower spindle
which is secured to the suspension member.
Remove these bolts and release the compression
from the coil spring. When the lower link with
spindle can be driven out.

Refitting the Coil Spring

Use the coil compressor or jack against the
lower link. Secrew up the screw bolts of the
lower link spindle to the front suspension
member and then secure the bolts of the lower
spindle. Release the compression by loosing
the compressor nut or the jack screw down.

Set up the shock absorber by the double nut
of upper side and the bolts of lower side.

METHOD (C)
Réplacing Order qf Upper Link

1) Prepare to remove front wheel,

2) Jack up and support front suspension lower
link.

3) Remove wheel.

4) Disconnect upper 'ball joint and rebound
bumper from upper link.

5) Detach upper link and spindle from suspension
member.

6) Disassemble upper link spindle from upper
link by unscrewing link bushings. :

. 7) Reassemble upper link spindle and bushings’
"to upper link of replacing reinforced part
carefully following undermentioned instruc-
tion.

8) Reassemble whole parts back again to
complete unit. ' :

9) Check and adjust fron wheel alignment.
Instruction

1) Don't hold spindle tight against link when
screwing-in  bushings (Because the pitch of
threads- of spindle, inner and outer screw of
bushing and link sleeve are all same).
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2) Apply sufficiently grease on to the inner
screw of bushing and spindle.

3) Pay careful attension not to damage the
thread when screwing-in the bushing.
Tighten-up bushing against link sleeve by the
torque of 19 ~ 20 kg-m (137 ~ 145 ft-lbs).

4) Friction resistance torque between spindle
and bushing should be within 0.5 kg-m (3.6
ft-1bs) when assembled.

5) Adjust the relative position of spindle and
link as shown in the figure by turning the
spindle 80 as to the link and the spindle to
have dimension of it.

6) Align the direction of grease nipples as
shown in the figure.

7y Lubricate bushings with grease completely
until the grease will come out from dust seal.

Center of ball joint

r o) — Front

; 'l'. Center of
'. _@,, ball joint

Assemble the upper and lower link to the
knuckle spindle.
Tightening torque for ball joint nut.
Upper 6~ 17 kgm
Lower 9.5 ~12.5 kgm

Connect with upper link to the suspension
member by tightening torque 4.7 ~ 5.0 kg-m.

Do not forget to insert the adjusting shims
of chamber.

s
-

—_——

'Tl_ .
: _l'GO)
54,5
23457 s

Fig. 14 Assembling of Upper Link
Tightening Torque

Nuts fixing upper ball joint and rebound
bumper to the upper link—2.4 ~ 2.6 kgm
(17.4~18.8 Ib/ft.).

Bolt fixing upper link spindle 4.7 ~5.0 kgm
(34~ 36.2 1b/ft.).

Nut fixing lower link spindle 4.0~4.5 kgm
(29~32.5 1b/ft.).

Prior to install the screw bush, sufficient
grease shall be applied in the inside of the bush
and screw threads of the spindle,

Pay carefull attension not to damage the
threads when screwing in the bushing. Tighten
up bushing against link sleeve by the torque of
24~ 25 kgm.

Fig. 15 Assembling of Lower Link

Front Wheel Alignment

Toe-In «-cvuvveneinnnnn... 3 mm (1/8 in.)
Caster .- i 1° 30
Camber «......coin ... 1°30'
King-pin inclination angle .......... 6°30'

Adjust camber with adjusting shim at upper
bush spindle fixing portion.

Adjust caster with the same shim or by turn-
ing upper link spindle only 1/2 one turn.

Turning of upper spindle**
-360° {One turn) -0°32?
Caster -180° (Half turn) -0° 18"
Only +180° -0° 13’
+360° H" 27!

** +; Clockwise {See from back side)
- ; Counterclockwise (See from back side)
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REAR AXLE

RN

1 |Rear spring seat 6 l}-Iand brake swing arm 11] Rear trunk drain hole
2 |Muffler 7 |Hand brake czble 12] Rear shock absorber
3 |Pre-muffler 8 | Rear spring U bolt 13| Rear axle case
4 |Side rod 9{Hand brake balance lever 14| Exhaust rear tube
5 |Propeller shaft 10| Rear spring shackle pin 15] Rear spring
Plug taper Spacer oil seal rear axle
\ Seal oil, rear axle shaf%
43010-10600 Comp case, rear axlcl Catlar bea i
43010-10800 Comp case, rear axle

Stud gear carrier.
Axt'y plug, drain S
Ass'y breather #F25

ring rear axle bearing
e -
3 Bearing rear
e axle éé
a5t rea

axle

bedring -
\@©\ Spacer rear

Packing u ] .
/

to fix

brake disc grease catcher

Gasket 7

re

Nut road wheel

v

Screw (to brake drum) 43735-04101 Ass'y catcher, grease {L.H)
43234-04101 Ass'y catcher, grease (R, H)

Fig. 1 Rear Axle Case & Shaft
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40206 10501 } i
44880 TBEDO RN |
445] TLAS]
4323 a0 !.
ZI0IE_ 04158 ;
43227 04101 |
43070 70600 TL5~ L S
Tei5~208n 3-L2 - |
07 ! d
4377 !i
4
(382 4 ] !E
43068 04100 |§
[l 1. 4
NN

15 1140
[{ 0600

40221
H

432
8§ {R.H}

32
F TITLRY
1-24414-7 T-04-0f*98

u_E}L T-B0~004gm

RIE

Le]
548 10

73
C3-1'5
(F-1J
[&]

-~
e
]
)

Press this collar by
pressure (3 n 3 tons

metric)

The collar is required
to change new one when
disassembled,

0.%,%

" Smear grease a little
on the surface of shaft.

Fill up grease suffieiently
on the suface of bearing
race excpet other space.

*T = Tightening torque

Fig. 2 Component of Rear Axle

Axle Shaft Removal

Choke all the wheels not being operated upon,

jack up the car.
Lower the axle on to the blocks and remove

the wheel using a screw driver unscrew the
drum locating screws, release the hand brake
and tap the drum off with the mallet. If the
brake linings should hold the drum when the hand

brake is release, slack off the brake shoe
adjuster a few notches. '
Take off the fix bolts of the brake disc and
remove the axle shaft as shown Fig. Tap with
swing hammer holding the wheel studs bolt with
the rear axle shaft stand draw out the shaft and
disc assembly by gripping it outside of the disc.
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Fig. 3 Remove of Axle Shaft and
Disc Assembly

Fig. 4

DT-4679 DT-4678
Special Stand Swing Hammer

Disassembly and Assembly of
Axle Shaft

When replacing the differential axle shaft da
not forget the adjusting washer between the top
of the axle flange and the brake disc -assembly
50 as to keep the end play of the axle shafis.

Order of Rear Axle Shaft & Brake
Disc Assembly

The rear axle bearing with the brake disc
assembly is replaceable in one operation by
pressing. into place. When fitting the axle shaft
it should be compressed into the shoulder of the
case end aiter inserting the end shim between
its flange and hub. (Part No. 43036-04100).

The following points must be taken into
consideration.

1. Nominated Hypoid gear oil No. MP90 must be
used. (In wamer district than 32°C use
MP# 140)

2. It is prohibited to use any other kinds of gear
oil or any oil of different viscocity. The
same brand must always be selected.

The standard capacity of oil is about oil
0.93¢ . The method of feeding oil should be
done by taking off the feeler plug at the rear
cover of the housing and fill in full up to the
feeding hole.

Dismounting & Disassembling of
Differential Gear Carrier

1) Take off and drain out the gear oil,

2) At the time of dismounting the gear
carrier, pull out the both left and right
axle shaft with the disc of the brake
assembly.

3) Take off the joint flange from the side of
propeller shaft.

4) Pull off the nuts of the housing and dis-
mount forward the carrier ass'y, '

5) Take off the side bearing cap of carrier
and pry with a lever the differential gear
case and the bearing.

6) Dismount the differential side bearing.
As illusirated in Fig. 5 with the aid of
side bearing puller, pull out the bearing.
The puller should be handled with care in
catching the hedge of bearing inner lace
which is hard to hook. Both the left and
right bearing should be arranged
separately. )

7) Dismount the differential drive gear.
(Ring gear) by loosening the 8 fixing
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screws on the differential gear case, and
spreading out the lock washer.
Loosen them in adiagonal line considering
to keep from the gear bending.

- |

Fig. 5 Using of Side Bearing Puller

8)

9

10)

11)

(DT-4686)

Take out the differential pinion as well as
the side gear. The pinion mate shaft
should first be pulled out by striking out
the pinion mate shaft locking pin which is
fixed on the differential case from left
side (from the side of ring gear fixed) to
the right before pulling out the pinion,
side gear and the thrust washer. The gear
as well as the thrust washer should be
arranged separately as left and right,
front and rear.

After taking out the nut of the carrier, pull
out the companion flange. The drive

pinion flange wrench should be employed,

setting its four points in the holes of
flange to keep it from moving, take off the
nuts with the box wrench.

Take out the drive pinion of gear carrier
by striking out lightly to the backwards the
front end (at the side of companion flange)
of drive pinion with the drift of soft metal.
Thus, the pinion would be taken out
together with the inner lace of rear bear-
ing and roller, distance piece, and the
adjusting shim and the oil seal, outer lace
and pinion of front and rear bearing as
well as the pinion adjusting shim left in
the carrier.

Pull out the rear bearing inner race of the
drive pinion.

- 101 -

11) As illustrated in Fig. No. 6 the drive

pinion rear bearing inner race replace and
the adapter should be employed in this
cagse. The adapter in the round form is
for fixing and the other for taking off. It
is easy to handle with the vice fixing one
end of replacer.

12) Taking out the rear bearing outer race of

gear carrier.

The drive pinion bearing outer race
replacer as illustrated in Fig. 6 should be
employed in this case. In other upon the
stud so ag to make the screw at the center
of carrier, and set the adapter at the
lower frim of the race.

Supporting the tommy bar (1) and screw
up till the corn (7) closely touches the
adapter, then screw the wing nut to take
out the rear outer race.

Tool No. DT4782, DT4631 & DT4689
Fig. 6 Pull out the Bearing Race
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13) To pull out the front bearing outer race
from the gear carrier, set the tool body
{3) as illustrated in Fig. 7 pull it out with

adapter (B) in the way of rear race.

Fig. 7 Drive Pinion Front and Rear
B earing Outer Race Replacer

Drive pinicn nut
Tightening torque
14, 17 kg-m
(100 ~, 120 ft-1bs)

= | 7
-t )
0 |
[y} -
v .y
3
L
«'2 ‘
-l
° .
a5~ :
Y A
[ ,
£
\ ;
3 !
3 i
~
o~
>
5
.]i i |
Hja Al
b
5.4

1 adjust washer of drive
|} pinion bearing and
Hspacer.

e .
e T T o

Tightening torque
4.2~n4 8kg-m
(30 ~ 35 ft-lbs)

When the drive pin-
icn nut is tightened
with torque 14 ~ 17
kg-m without the oil
seal of hypoid drive
gear, adjust the fric-
tion of rotaticn sc as
the torque is to be
7 ., 19 kg-cm by the

Fig. 9 Section of Differential Case
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38421.0410
38428-25660

38440-04100
Gear drive 1
38101-04101 X
810, N\
38120-04100

38153-04100
~38161-041007 -
Pinion dirve

38112-04101

9-21218—~,

_}D

38140-04100
38189-02700
38210-25660

38100-04100 (set)
38424-04101~__

{

/—38426-04100

6 €3 38425-04100
p Y 38427-04100
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£38102-04100

38103-04100
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@\—3342&04100

38426-04100

38310-04100
(ass'y)

{38127-25660

/ N 38130-25660

&

-
)

38153-25660 @

~,38156-25660 38423-04101

38163-25660
-38312-04100
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Ass'y-Carrier
1.2 £.38300-11600)
(35T : BT)
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1.2 £38300-10600
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U.LU, UN.LUN
1. 3 £ 38300-13200
(35T : 8T}
WU, WLU. WLUN

@‘/—382 16-03100
4
\—9—21430

38215-03100

Fig. 11 Rear Axle

INSPECTION ‘& REPAIRING OF
DISASSEMBLED PARTS

Every parts after they are disassembled
should be cleaned and cleaned by the compressed
air before making an inspection and adjustment.

1) Each bearing should be inspected in
every unit of ass'y regard with the defect
and defacement before deciding to re-use
them.

2) The axle should be inspected in respect of
the crack and the defacement of spline
measuring the shake with the gauge by
houlding the both end. The difference
over 0.4 mm should be adjusted with 0.8
m/m or replaced,

The clearance between the end of rear
axle case and brake disc should be
adjusted with the adjusting end shim.
(Part No. 43036-04100)

3) Every gear should be inspected as to the

locking conditiondefacement or any defects
on the surface to see if they can be re-
used. In case of insufficient standard
back lash, deformation or damage found,
replacement is necessary.

Specially the drive pinion and drive gear
should be replaced in a set whenever the
locking condition gets worse and the
defacement is already in progress, be-
cause it would cause the noise in later
operation and be difficult to adjust even
with proper adjustment is made.

The perfect driving condition at the surface
of drive pinion gear should be about from 2/3 to
3/4 mm in unloaded driving while the gear
surface should start to touch from tip to full
surface in an ordinary loaded driving.

The inspection of this condition can be made
as it is.
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If it is hard to inspect them as itis, do
otherwise by cleaning the both surface with the
rugs before disassembling and paint thinly and
evenly with the mixed with thin oil on the gear
surface (drive side) then turn the pinion with
hand to print the track of it on the gear. Which
shows the situations of considerably worn out
gear.

In case of unloaded test, it is perfect that
the gears contact for about three quarter at the
center of 1/4 of whole gear length from tooth
{interior tip end of the gear) on the pitch line.

4) Lock the side gear with pinion together
with respective thrust in the gear case.
In case of the back lash over 0.2 mm and
the clearance between the side gear and
thrust washer exceeds 0.5 mm replace the
thrust washer.

The else worn out parts should also be
replaced.

The contact when ring gear is too close to
pinion center in case of back lash should
be adjusted closely or it gives much noise.

5) Put the drive gear (ring gear) on the buoy
block as it is fixed in the differential gear
case, and measure with the dial indicator.
Revolve the drive gear to turn around the
differential gear case as the bearing do
not move on the buoy block. Measure the
shake at the rear side of gear by the scale
and the shake should be within 0.5 mm.
In mounting the gear, clean well the fitting
face and rear face (measured face) of it
and fix correctly, then there should not be
any shaking.

ASSEMBLING ADJUSTMENT

Assembling Differential Gear

1) Assemble the pinicn and side gear in the
differential case.
Every parts should be cleaned and oiled
with new gear oil, then the pinion mate
gide gear and the thrust washer should he
assembled by the mentioned inspection
and selection before pushing in the pinion
mate to shaft. Inspection should be made
again in the clearance of between the
washer or the back lash. Adjustment must
be made in case any abnormal, is found,
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2)

3)

Strike in the pinion shaft locking pin from
the right side of the case {opposite side of
drive gear) and must be fixed by setting
well the striking hole of it after putting it
to the required piston so as the pin shouild
not leosen.

Fix the drive gear (Ring gear) with the
differential case.

The drive gear as well as the drive pinion
should be well inspected to they must be
replaced as a set whenever the replace-
ment is required.

Otherwise, they would not properly lock
after assembling is complected,

In mounting in the case, the fitting surface
must specially be cleaned and fixed with 8
set screws as well aslock washer bend the
washer with sureness after the drive gear
shake is adjusted. In tightening up the
screw, it should be set and supported by
vice or any other setting tools so as not to
damage it and screw up in a diagonal line
with a wrench which fit correctly with the
head of the screws. The standard screw-
ing torque for thisis 25 ft/lbs. to 30 ft/lbs.
Screw in for sure, striking lightly the head
of screw by one quarter pound hammer.

Mount the side bearing in the differential
case,

Press in the both side of the bearing by
the drift.

It is important in this case to assemble by
putting the side bearing adjusting shim to
give the bearing a proper preload in fixing
with the carrier.
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ASSEMBLING & ADJUSTMENT BY
GEAR CARRIER ASS'Y

It is to decide the assembling & adjustment
of gear which is very important in an rear axle
ass'y and should be carried in accordance with
the exact sample shown by the manufacturer.

The construction and mechanism must well
be comprehended referring to Fig. 19 & 21 and
the adjustmeni & repairing exactly according to
the condition of practical use based on the
adjustment by exact calculation.

(A)The Preparation for Mounting the
Drive Pinion in the Gear Carrier

(1) If the drive gear, drive pinion, and
bearing are to the reused as they are
as a result of disassembling and (3)
inspection, they should be assembled
in on order of disassembling at the
previous condition of adjusting shim.
In case any item should be replaced
or required to reuse even if any item
is worn out prepare the various shim
as mentioned later because the
position of drive pinion to be fixed
with carrier must be adjusted by the
adjusting shim between the carrier
and pinion rear bearing outer race.

{2) There are few numbers with 0 & + or
~ besides set number marked by an
electric pen on the tip head surface of

They show the manufacturing error
in a figure at the unit of 0.001 in.
{0.025 mm) to decide the thickness of
adjusting shim for adjustment of
standard position. (The standard
pinion height is 51.0 mm from axle
center as shown in Fig. 13 & 17.)
If the figure isdifficult to discriminate
due to the corrosion, scrape off the
oxidize substance on the surface by a
some what narrow grind stone with
care not to scrape off even the mark.
Adjust to the direction of on arrow in
accordance with the Pinion mark.

The thickness of drive pinion adjusting
shim are arranged as following.™
The use of the adjusting shim will be
explained in the following paragraph
of adjustment. Supposing the drive
gear and the drive pinion were re-
placed as a new seti and the height of
drive pinion previously used was
right, prepare the shim of thickness
which equals to the difference of
figures on the new and this pinion.
Deduct the previously used shim in
case it is plus, increase in case of
minus and have the general idea of
required thickness of the shim for
assembling to prepare.

drive pinion. Standard
Part No. Thickness
Leaf No.
Drive pinion 0,75 mm 1-0
38153 25660
adjusting shim (0. 030 in. } 1-0
0.25 mm
n 0 2
38154 2566 (0. 010 in. )
0,125 mm
" 155 25660 2-1
38 6 (0. 005 in.)
0.075 mm
" 156 25660 2-1
38 {0. 003 in. )

Fig, 13 Adjustment of Pinion Height
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It is convenient to inspect the condi-
tion before disassembling in a way as
mentioned later in the measurement
of pinion height. Besides the condi-
tion of defacement on the carrier, the
pinion bearing must be taken into
consideration though it will be
explained in detail later.

[\
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(B)Fixing and Adjustment of

Drive Pinion

(1) Drive pinion rear bearing outer race

2)

3)

should be mounted in the carrier in
this case, after inserting the properly
selected adjusting shim as previcusly
mentioned between the carrier and
bearing race, mount the outer race
by the special tool of drive pinion
front, rear bearing outer race
replacer.

For  sadjustment of previously
mentioned pinion height, the shim at
the rear side of this outer race is
increased or decreased, and the race
also mustbe taken off in each time for
this adjustment, therefore the tools
must be handled properly to avoid
such a2 situation as to make the bear-
ing hole of carrier in on oval.
Referring to Fig. 8 for handling
method of tool, set the adaptor ring
on the cornto guide the body of tool at
the small hole of carrier put the rear
outer race on the corn as the bearing
surfaces inside at the tip endof screw
and put the split adaptor inside race.
At the same time, supporting itby the
bar, twist up the corn till the adaptor
and race come to the setied position
then screw up the wing so as the race
be housed properly at the setted
position.

Mount the front bearing outer race in
the carrier.

For mounting the front outer race,
take off at first the adapter from the
front end of the carrier and fix the
tool at the side of stud in opposite
side, tighten the screw as to be the
center of carrier as shown Fig. 14
then mount it by using adaptor as in a
way of mounting the rear outer race.

Mount the rear bearing inner race
and roller to the drive pinion. By
using the round adapter attached to
the drive pinion rear bearing inner
race replacer which was employed at
disassembling, press in the drive
pinion.

Fig. 14

"This might as well be donein pressing
in by the use of a certain driit.

(4} Mount the drive pinion in the carrier
and adjust by measuring the position.
The pinion height must be adjusted as
mentioned in the previous paragraph
by mounting temporarily the pinion in
the carrier and the bearing be given
a regular preload. On the other hand,
the bearing .of drive pinion should be
newly oiled after the pinion is inserted
from the inside of the carrier, the
inserted end of pinion should be locked
with front bearing corn and tightened
up by the pinion nut fixing with the
companion flange till the regular
revolving torque is required. As this
is not yet at the final assembling, the
bearing spacer (distance piece), bear-
ing adjusting shim and oil seal are
not mounted.

At the time of inserting the front
bearing, as pushing in the inner race
by pulling out the drive pinion from
the rear side of the carrier.

Put the rear side of the carrier down-
ward and set the tool under it, then
supporting the end surface of drive
pinion, press in the bearing by using
the drift. The operation would be
easier by using the drive pinion front
bearing inner race inserter as shown
in.

Tighten up the pinion-nut by turning it
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slowly with hands with the use of
preload gauge as Fig. 15 to the degree
that support the bearing preload at
7-10 kg-cm.

When the drive pinion i8 mounted in
the previously mentioned condition it
is necessary to measure the height of
rear surface of the pinion whether in
is higher or lower than the standard.
Make use of the special drive pinion
arrangement gauge.

The standard height of the pinion is
51.0 mm from the bottom of the side
bearing fixed with the carrier.

The fixing position can be measured
hy setting an arc of circle on both
sides of arrangement guage at the
position of side bearing and insert the
thickness gauge in the clearance
between the tip of gauge bar and the
pinion such as to push in by scraping
of the carrier in diagonal, otherwise
preload and the pinion height of the
bearing would come out of order and
tend to cause an unexpected trouble in
future.

The preload supportedly the bearing
in this case is different according to
the condition of the bearing adjusting
shim inserted.

Fig. 16

The more of the shim inserted, much
the play of pinion to the direction of
axle is increased.

The less of the shim inserted, the
more the bearing tightened by the
previously mentioned nuts and cause
it to be burned if left and turned as it
is. Therefore, for readjustment of
the bearing preload in this case, it
must be adjusted by increasing or
decreasing the number of four kinds
of adjusting shim as shown in the
following list and measuring with the
use of the drive pinion bearing preload
gauge as Fig. 15 so as to make the

(5) The formal adjustment of the drive
pinion, bearing and preload. After
the fixing position of drive pinion is
decided as mentioned in the previous
paragraph, take off the pinion nut &
companion flange to mount again the
drive pinion hearing spacer (distance
piece) and nut. Tighten up the nut as
Fig. 16 by using the torque wrench at
the regular torque of 100-120 ft/per
lbs.
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_Remarks:

When
head, set

revolving torque of pinion at 7-10 kg/
cm if there should not by any error in
the pinion with the head mark at 0 and
the clearance should be sealed at 0.2
mm (0.008 in.) by the feeler gauge,
thus pinion is regarded as at the
correct position because the height of
the gauge is made shorter for 0.2 mm
than the standard size (51.0 mm).

measuring the height of the pinion
the semi-circular side portions of the

gauge on the side bearing seats; insert a feeler
gauge into the clearance between the tip of the
gauge center rod and the pinion head, and adjust

the pinion.

The guage rod is made 0.2 mm (8/

1000 in.) shorter than the standard measurement

(51 mm).

Therefore, adjustment is made by selecting
a feeler gauge in accordance with the plus or
minus valve marked on the pinion head.

If it is necessary to adjust the pinion
height, take off the drive pinion as
well as pinion rear bearing outer race
form the carrierto adjust by increas-
ing or decreasing the number of the
adjusting shim. In other words, read
the mark on the head of the drive
Pinion, before adjusting by increasing
or decreasing the number of drive
pinion adjusting shim (110-50936) to
insert the feeler gauge which is
deducted for the number of mark from
0.008 in. in case of minus side added
for the number of mark to 0.008 in.
in case of plus. )

For instance, the mark shows +2,
adjust the position of drive pinion by
deducting the number of shim so as to
make the clearance at §.008 in. +
0.002 in. = 0.001 in. It is necessary
to give the bearing a right preload.
At the time of pushing the outer race
into the carrier, it must be done in a
right way, otherwise.

Specially when the old bearing is to
be used again in assembling, the
adjustment should be made at the
lower torque than standard in
accordance with the conditions of
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(6)

practical use so0 as not to give it an
over preload.

When the former adjustment of pre-
load of the bearing is completed as in
the previous paragraph, inspect the
pinion height again. Unless any thing
wrong is found, loosen the pinion nut,
take off the flange, insert the new oil
seal in the rear of the carrier and
formerly fix the flange, washer and
pinion nut. The nut should be tightened
up at the standard torque. In case the
cofter pin hole fitted, the adjustment
should be made not by tightening the
nut, but by filling the washer.

(C)Mounting the Differential

(1}

2

Gear Ass’y in Carrier

Mount the complete unit of differential
gear in the carrier andfix the bearing
cap. There is a engrayed mark on
the side of cap which should be fitted
with mark on the leg of bearing hous-
ing when mounting. It is important
to note that the fixing part of the cap
of each bearing housing is machinerly
finished up.

The differential gear case is inserted
by the bearing adjusting shim with the
side bearing as explained in (3) of {A)
and by housing in the bearing housing
of carrier, the bearing must he given
the regular preload. The screwing
torque of the fixing nut of the side
bearing cap is at 35-40 ft/lbs and

. should be equally locked with fixing

cotter pin.

So far, only the differential unit is
mounted and the drive gear is locked
with the drive pinion, therefore, the
following adjustment must be made to
acquire the regular side bearing pre-
load & the gear back lash.

Adjustment of side bearing preload &
back lash.

To give the right preioad on the side
bearing of differential gear case and
in pressing the bearing in the
differential case adjust by inserting
inside the bearing adjusting shim of
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thickness calculated in accordance
with the following method of
computation.

There is a marked numberal of

adjusting basis on the bearing housing
of the gear carrier and differential
case. The numberal is the
manufacturing erro in a unit of 1/1000
in. against each standard measure-
ment of A.B.C.D. in Fig. 18.

To measure the width of the side
bearing on left and right, use the
standard guage (18.5 mm thickness)
and dial gauge on a flat board. In this
case, place the load on the bearing
with the aid of weight block for about
2.5 kg to acquire the steady figures.
Calculate the error on minus side
against the each standard measure-
ment of 18.5 mm on the unit basis of
1/1000 and assume each of them as E
& F. Take the left side bearing, for
exampie. When the measured width
is'18.3 mm it is-0.2 mm (-0.008 in.)
againstthe standard measurement and
the E is, by excluding the minus sign,
0.008 in.

The thickness of the shim is acquired by
applying the numerals to the following method
of computation. |

It may as well be assembled by using the
shim of thickness which is in accordance with
above method of computation. The left and right
bearing must be well pressed in, otherwise the
preload changes.

Measure the back lash of the drive pinion &
ring gear as Fig. 20 by using the dial indicator
to make sure that it is within 0.1 mm-0.2 mm

(0.004'-0.008"). If it is much, move to left by
taking off the right shim, for adjustment.

Thickness of shim on
Right Side

(Pinion mate side}
Right Side T2=B-F+6

Thickness of Shim of
Left Side

(Ring gear side)
Left Side T{=A-C+D+

E+7

Example of calculation: .
A= +1 E=8 (0.2 mm/0.025 mm=8)
B= -2 F=10 (0.25 mm/0.025 mm=10)

(Lefty T, =A-C+D+E+7=0.025mm x 20=0.5mm
(1-(-1)+3+8+7)

(Right) To=B-D+F+6=0.025 mm x 15=0.375 mm
(2-3+10+6)

To=B-D+0.006"+F
=0.002"-0. 003"+
0.006"+0. 010"

T1=A+D-C+0.0T+E
=0.001"+0. 002"~
0.002"+0.007"+

0.008"=0.016" =0.015"
(Thickness of left (Thickness of right
side shim) side shim)

The numeral marked by the electric pen on
the side of the drive gear shows that of the
recommended back lash besided the set number.
For example, (b-6) means the back lash of 0.006
in. (0.025 mm x 6=0.15 mm).

Fig. 19
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After the Operation

Fig. 20 Measurement of Back Lash for the
Drive Pinion & Ring Gear

If it is necessary to use the bearing again at
the time of repairing,the thickness of each shim
of left & right must be reducted for 0.001"-
0.003" on the basis of 80 % or 60 % against
standard preload in accordance with the practical
condition of use, becuase over preload is given
to the bearing with the shim of thickness Fig. 21 Using the Differential Side
calculated from above methed of computation. Bearing Cap Gauge
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8127 o840
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3B/ anf:-'::'
4196 94400
ET LT
14132 addpe
W3] 09408
Select from | 32134 23408
81T _o8edE
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38740 03405 = 38167 13208
3874703400 ¥ =
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N from
3703 13207
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Back lash 0.1~ 0,2 Refcroni] L I3 10600
dimn enston— e b2} 38457 19500
Give preload for side benngs/
with *adjusting shims gained
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Fig. 22 Carrier

Thus the adjustment is completed. By way
of precaution, measure with michrometer of the
large size the L. measurement which is within
173.40-173.55 mm as Fig. 21 (Service No. tool
DT-4685). If it is insufficient, add an additional
shim of 0.002 in. (0.05 mm) left and right. In
this case, the said michrometer, Fig. 21 or
gpecial gauge should be employed for scaling.

The shake of the back of drive gear which
has been fixed with the carrier should be
measured by dial indicator to confirm that is
within 0.05 mm,
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Mounting the Gear Carrier Ass’y on
the Rear Axle Housing

Interior of the axle housing should be cleaned
well.

The carrier packing should also be replaced
with new one.

Mount the gear carrier ass'y without mistak-
ing its upper side with down side and through 8
studs, then fix with the lock washer & nut. The
nut must be tightened in adiagonal line so as not
to cause the oil leaks, '

When it is mounted on the vehicle, feed the
gear oil immediately. The oil of the designated
hypoid gear oil No. 90 should be feed.

Feed the oil till it comes up to the down side
of the feeding hole.
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STEERING

48400- 10600 Ass'y wheel, steering (black) 43452{10690 b
48420-10600 Ass'y ring, hom (black) isiaa- 115000 )

48420-11500 Ass'y ring, hom {yellow) Cuc%igaﬂcthd hornring "~

place

(yellowla

48422-10610

48327-10651 Set shell, Pad homn ring

steering [black}

Ass'y ring {black)
48327-11550 Set shell, hore (black) 48422-1151¢
steering (yellow) Pad horn

48327-10851 Set sheil,
steering (black)

Bushing hom clamp
ring (nylon_) f

Y]

48400-10610
Ass'y wheel,
steering {black)}
48430-10610
Ass'y wheel,

steering

{yellow)

| ]
' \ bushing Ass'y contact, homn
3 . Bushing

gl hom seat

3-10610-1 Screw Y
(te fix shell) e
3-30614-1 Screw ty, o . y:
(to fix turn signal Ass'y ring, i
switch to shell)

Fig. 1 Steering Wheel

Type Recirculating ball type connected to the rocker shaft is a steering is a
Gear 15.0 steering side cross rod lever, that links up with
Rotational numbers 2.96 the steering linkage. The steering is of the
Distance between three cross rod connecting the side and cross

sector shaft & worm rod lever to the gear arm on the idler shaft.

shaft | 45 mm Two shorter side rod, one on either side,
Gear oil capacity 0.3£ connect the steering gear arm to the steering

gear and idler arms respectively.

Steering system consist of the recirculating
ball type robust structure and gives light handl-
ing and stable functioning. The worm gear
supported with upper and lower angular contact
ball bearings to the housing is meshed with the 2

sector arm through the circulating steel ball and ' o ._ 4
ball nut. This assembly is enclosed in an oil - e

tight casing which carries two hall bearings at
either end of the cam.

When the steering wheel is turned the tube
revolves the cam, which in turn, causes the
taper peg to remove over a predetermined arc,
thus giving the rocker shaft its desired motion,
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Side Cross Rods

The side and cross rods are held in position
by a castllated nut and split pin at each end.

To remove the rod, withdraw the split pin
and release the nut at each end of the rod and
then carefully tap the rods clear of the levers to
which they are connected. '

Removing the Steering Gear Arm

These are secured to the steering gear
rocker shaft and idler shaft respectively by a
nut and split pin each. Normally these levers
need not be removed for any general mainte-
nance. The only occasion requiring their
removal would be when damage has occurred,
under which circumstances the steering box or
idler should also be remove for inspection when
the arm concerned can be withdrawn once the
steering gear box or idler has been removed to
the work bench.

The gear arm should be with drawn from the
shaft concerned using a suitable extractor. The
gear arm must not be hammered from its shaft.

Removing the Idler

NT2-9595

L

After the side and cross rods disconnected

the idler can be detached from the body. It is
secured by two bolts to the front suspention
member.

Holding, the idler body on the bench and take
off rubber cover.

Unscrew the idler shaft out of the body.

Steering Gear Housing Removal

Removing the horn ring assembly from the
steering wheel, unscrew the column lock, then
disconnect higher up the column jacket from the
housing.

First disconnect ball stud nut and draw out
from the end of steering gear arm.

Unscrew the bolis secured to front suspen-
sion member. Thus, the steering gear housing
assembly should be removed from its position.

STEERING GEAR

Steering column
assembly

Adjuster screw

Recirculating
ball nut

Referential Figure of
Recirculating Ball Type

Ball Nut Assembly

Slip the nut over the worm with the ball guide
holes up and the shallow end of the rack teeth.
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Align the grooves in the worm and nut by sight-
ing through the ball guide holes.

Count 58 balls into a suitable container.
This is the proper number of balls for this ball

nut.
Drop ballsinto each of two holes on the same

side of nut (this operation may be performed
from either side of nut, but two holes on the
game side must be used, not two holes on same
end). Shake the nut gradually away from hole
being filled. Continue until all 42 balls are

‘installed.

Place remaining 16 balls in ball guides, 8
in each of two halves.

Assemble the ball guide c¢lamp to the nut,
being sure to use a lock washer under the clamp
screw then tighten the screw securely. Check
the assembly by rotating the nut on the worm to
see that it moves freely.

Push the pguides into the guide holes of the
nut. If the guides do not push all the way down
easily, tap lightly into place.

ASSEMBLING

1. Fix the completed gear housing with needle
roller beearings and oil on the vice.

2. Set {(@)) the main column unit to the gear
housing with { (b)) the worm adjust shims and

((©) o-ring.

3. Insert correctly ((@) the bearing to the
housing.

4. Tight (@) temporarily the bolts with (D)
washer after finding correct position.

5. Retighten ( () the bolts surely with tighten-
ing torque 1.8~2.5 kg/m (13 ~18 lbs-feet).

6. To carry on the adjustment of main column
after oiling for the worm bearing by rotation
of steering wheel.

7. Motive power should be adjusted by ((@®))
shims (2.3 & 4) with 200~450 grams at 20
cm R on the circumference of steering handle.

ADJUSTING

a. Adjust for rotation of steering gear after
fixing the main column and coliumn gasket.
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(@ Bearing

@ ring

Part No. No.s
48029 71200 1 0.762
48030 71200 2 0.254
48031 71200 1 0.127
48032 71200 1 0.050
Signs Parts Name Q'ty Part No.
a |Steering column 1 48024 16500
assembly
bl |[Worm bearing shim (1) | 48029 71200
b2 |Worm bearing shim (2) | 48030 71200
b3 {Worm bearing shim (1) | 48031 81200
b4 |Worm bearing shim (1) | 48032 71200
c ["O'" ring 1 48035 71200
d |Steering worm 1 48025 16500
bearing
e | Bolt 3 1-24520
f |Lock washer 3 9-15115

b. Insert the sector shaft and then attach hous-
ing cover.

Signs

Part Name

Q'ty

Part No.

a

Steering sector shaft
Arm sector shaft
for RH
Arm sector shaft
for LH
Roller shaft screw
Roller shaft adjust shim
1.575~1.600 mm

48103 16500
48502 16500

48502 17000

48135 32200
48129 71200

c2

c3

cd

- 09 - 0

Roller shaft adjust shim
1.550~1.575 mm

Roller shaft adjust shim
1.525~1.550 mm

Roller shaft adjust shim
1.500~1.525 mm

Sector shaft gasket

Sector shaft cover

Bolt 5/16-24 x 18

Lock washer 5/16

Lock nut 3/8-24

Filler plug

= b GO L e

—

148132 71200

48130 71200

48131 71200

48204 16500
48201 16500
1-24518
9-15115
9-11346
48064 16500

1. Set with the selected 4 numbers shims (C; Cg
Cg C4) after fitting @) the adjusting screw to
@) the sector shaft.
Gap at adjust screw to the direction of shaft
should be ¢.01~0.03 mm.
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. Correct the position of ball nut to the center,
and insert oiled sector shaft to the housing.

. Stick the gasket on the housing with sealing
cover.

. Fitting with ® adjust screw, screw up
temporarily the bolt and washer with (¢) the
housing cover,

. Pull up the sector shaft 2~ 3 mm to the
direction of cover, retighten the bolts of
housing cover with the torque 1.8~2.5 kg-
m (13 ~18 lbs-ft).

ADJUSTING

. Attach with temporary sector gear arm.

Rotating slowly the sector shaft, find and
adjust meshed point of the clearance "O'" at
center of.

. Fix (&) the lock nut.
. Make sure smooth rotation of gears.

- The back lash of gear arm should be adjusted

by the screw 0~ 0.1 mm at the neutral
position.

. After finishing adjustment, rotate the gears

repeatedly then lock (b) the nut surely after
retightening adjust screw more 1/8~1/6 up.

1-24518 Tightening torque = 2. 5kg

48204 16500

Adjust screw

9-11246 Tightening torque = 2. Skg-m

Select and adjust with the shim by
part No. 48129/30/31/32 71200 so
as to the clearance is to be 0.01 ~, 0.03

\ Type
| ag Bistance between 45mm
TET Gear ratio sector 15.0
Pt H ,‘J:_ and column
. (= b Locking angle +45°
i Gear oil (MP90) 0,334
i1
1 &
LE
£
s :
455 &
23
3 - %
f ™
3

Impact "Grease (NCS-17112)" f
at assembling

Tightening torque = 14kg-m(9-112521‘“L §

' \__"-"-—_i.——j
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®0O0CLY® @ O ®® B

Steering gear housing ass'y
Needie bearing complete
Expantion plug

Secter shaft oil seal

Secter shaft cover

Secter shaft cover gasket
Plug

Bolt

Lock washer

Worm bearing shim

1|0I| I‘ing

Steering column jacket complete

Steering column bearing assembly

@OBORORHEBGIBGOGER

Steeri_ng worm bearing
Steering column assembly
Steering sector shaft
Secter shaft adjusting screw
Secter shaft adjusting shim
Lock nut

Bolt

Lock washer

Nut

Washer

Steering gear arm

Lock washer

Nut

Fig, 2 .Components of Steering Gears
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Bolt | to fix idler
Nut § to body 4853010600 , , . .
48530-10300ASS y idler with arm Pin cotter
to fix ball joiut{Nu vy
Pin °‘§;et” to fix ball joint
iif%lgégg?o Pin cotter
idler R drive {
48531-10800 T
to fix
48545-10600 Collar idler arm Ais‘sjil‘:rb]?ciiyﬁve bﬂé”—-— Nut Seal dust -‘E
stu
Ass'y shaft 48560-10600 $13MP-——C3
Seal dust, { Ass'y rod, ust sea
48544-10600 L) cross rod Cross
0Bushing idler) g5 D “uaocket | 48560-10800
Nut to fix ball joint f 126545 10600] ST As'y rod,
ps h K cross
Pin cotter Coi?ﬁ idler / & e
Ty Seal dust, = |III'J Washer idler S
threaded bush\‘® =) arm
C:) N].lt
= Seal dust
@ﬁf? et cu Bar side ord
Clamp dust seal
) : Ass'y socket,
"=J Seal dust Nipple grease \__ﬁ side rod (R, H. )
-~ Nipple grease Nut Nut
Ry N ——
to lock ball
Clamp dust seal joint to bar
L—"Q Bar side rod
¢ 5 . Ass'y socket, side
Ass'y socket, side rod (L.H.}) Ass'y socket, o Lner (R,. i)
side rod, innder (L.H.)

Ay } to lock ball
joint to bar

-&--Nipplc grease
Ass'y rod, side (R.H.,)

Ass'y socket ride
rod inner {R.H. )

Ass'y rod, side (L.H.}

Fig, 3 Steering Linkage

Steering Faults

Loose steering is invariably attributed end
play of the worm gear through steering column,
which can be rectified by the removal of shimes
located behind the gear housing front cover, as

already mentioned. To check for this end play,
disconnectball joint stud at the end of cross rod
from gear arm and turn the steering partly to
the right or left lock.
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GENERAL DATA

BRAKE

Type - Foot brake
Hand brake
Lining -
Width x Thickness x Length
Area of surface (cm2)
Brake drum dia. (Front & Rear)

Master cylinder bore
Inner dia.

Wheel cylinder bore
Inner dia.

Hydraulic expansion, 2 shoes for 4 wheels
Mechanical, internal expansion, rear 2 wheels braked

40 x 4.5 x 215 mm (Same for Front & Rear)
35 (Front & Rear)
228.6 cm2 (Same for Front & Rear)

22,22 mm

Front wheels 25.40 mm
Rear wheels 23.81 mm

Fig. 1 Front Brake Flange

(Brake Disc)
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Fig. 2 Front Brake (Out Side)

The brake on all four wheels are hydrauli-
cally operated by foot pedal application, directly
coupled to a master cylinder in which the
hydraulic pressure of the brake operating fluid
is originated. As supply tank cast integrally
with the master cylinder provides a reservoir
by which the fluid is replenished, and a pipe
line consisting of tube, flexible hose and union,
inter connected the master cylinder and wheel
cylinders.

The pressure generated in the master
cylinder by application with the foot pedal is
transmitted with the equal and undiminished
force to all wheel cylinders simultaneously.

FRONT BRAKE

The front brakes are constructed by the two
leading system with each two wheel cylinder.
The shoes are allowed to slide and centralize
automatically druingthe actual braking operation
which distributes the braking force strongly

This moves the pistons out wards, which in
turn expand the brake shoe thus producing
automatic equalisation, and efficiency in direct
proportion to the effort supplied at the pedal.

When the pedal is released the brake shoe
spring return the shoe which then return the
wheel cylinder pistons, and therefore the flujd
back into the pipe lines and master cylinder.
An independent mechanical linkage actuated by a
hand brake, mounted drivers seat side. This is
positioned on the right-hand side of seat if the
car has right-hand steering, and on the left-
hand side if it has.left~-hand steering.

Operated the rear wheels by mechanical
expanders attached to rear wheel cylinder bodies.

over the lining area ensuring high efficiency the
brake disc caused by adjuster housing against
the friction of the brake linings of front and rear
ghoes and even lining wear.
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ASS'Y-TUBE,
bridge frant (L. 1)
ASS'Y.DISC,
frone brake (L. H. )

ASS'Y-SHOE SPRING-return, 3
front brake feont braie shoe . fors &
«BE
CATCHER- [t
LINING-bruke c gl W ., DER hICAr
550 eeder sfnzw-u..d..
TOKICO)

o,
oN-  pton
\’:31.‘. {ToRice TOKICO
Y
!'m -*Frg

f
3
£E LA
EM - rS5 ig“" '
el COVER-dust ba*™ .
H TOKICO
g+ ¢ ) SEAT-Shion
£ spriag B
;g CUP'P"'"(N:BCO

COVER.dust {KABCO)
(NABCO )}

i
- &

v
frant ¥
Lyhndels 'R
TOR-EY (L.
L“YSER: froms whetl 2 L. et
ss.r.c‘( EAT rpring pLSTON oKlCO‘

{TOXICO

&) COVER-dmae
J} - (Toxixko)

PRING-punien
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\ B i3 C\';;_\BCU’ frot

SPRING-ant

% rattle, shee
PIN.anu
ratile. abuwe
SEAT-apeing. @

wn sarle, RETAINER.spung, T
y U,
shoe antp rartle, shoe WASHER4ock BOLT ASS Y.CYLINDER, frant wheel, afier (L.H.)

SEAT-IPRN
|nAgCo,

Fig. 3 Front Brake (L.H,)

Fig. 4 Adjusting of Front Brake

Adjustment for the front brake shoes is by direction until the shoe becomes locked on the
means of the bolts of adjuster which located at ‘brake drum, then turn back it until the shoe
the lower and upper position of the out side of becomes just free form the brake drum.
the brake disc. Turn adjusting bolt to the left *
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Fig. 5 Front Brake (L.H.)
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REAR BRAKES

The rear brake shoe are not fixed but are
allowed to slide and centralize with the same
effect as in the front brake. They are

hydraulically operated by wheel cylinder and
independent hand brake mechanism.

WASHER
(nylon}

ASS'Y -
BRACKET,
hand brake
control

SPRING-
set, hand

SPRING-
retainer

WASHER-lock
BOLT

SPRING-retainer .
ASS'Y-LEVER, hand brake control

SPRING-
retainer

WASHER

PIN-set spring,
hand brake lever

ASS'Y-GUIDE,

PIN- brake lever] " hand brake
clevis control
YOKE-
hand brake WASHER
control (nylon)

} to fix hand brake bracket

SPRING-nail, .
hand brake
control |

COMP-STEM,
hand brake control

NAIL-ratchet,
hand brake
control

Fig. 6 Hand Brake Control

Fig. 7 Adjusting Brake Shoe

Adjustment for the rear brake shoes is by
means of the screw bolt which located at the
outside of brake disc. This precaution should
be taken to eliminate the possibility of brake
shoe drag due to mis-adjusted parking brakes.
Turn the bolt to screw direction tightly and then

"turn back screw 2~ 3 notches until the wheel

drum turns just free from the shoe.
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D - D Section

7 2

e N\ e
.m1=m'li.\’ ;
N

A 44070 10500
T T —— /\\\./-_v-f
_ 44970 30001

B - B Section

1055

90.5

663

44071 3000!
44100 16600

(41728 30000

i
N (41129 goooi}

Fig. 8 Rear Brake (No. 1)

Adjustment of brake shoe

This precaution should be taken to eliminate

the possibility of brake shoe drag due to
mis-adjusted parking brakes. Turn the

bolt to screw direction tightly and then turn back
screw 2 ~ 3 notches untill the wheel drum turns
just free from the shoe.
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23.81¢ 15/16

8
c || o
. .
-
o
o ||l off
1| F
Y
vg@i :
N {

A - A Section

" 9-11144-1

9-15114-1

44030 10600 (L. H. )
__E, 44020 10600 (R.H. )

Fitting of wheel cyl.

\ (44030 10600)(L. H. )
[¢44020 10600)(R.H.)

(44149 31700)

(44142 31700

{44144 31700)
(44145 31700)

Fig. 8 Rear Brake (No. 2)
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ASS'Y-CYLINDER, rear wheei

PLATE-B (TOKICO)
PLATE-B (NABCO)

PLATE-A{TOXICO)
ASS'Y-LEVER{TOKICO) ~ PLATE-A (NABCO)

COVER-dust, B {TOKICO}

~ COVER-dusr, B{NABCO}
ASS'Y.-LEVER (NABCOQ }
SHIM-sdjuating, B {TOKICO)~SHIM-adjustng, |
SHIM-adjusting. A (TOKICQ) ~ B (NABCO

SHIM-adjuanung, A (NABCO)

SCREW-bleeder

ASS'Y-SHOE, rear brake, fore SPRING-return, brake shoe,

l cyhnder side

ASS'Y.DISC,
rene brake (L.H. )

COVER-dust,  COVER-duat,

e o
ST
e = N, A(TOKICO) = 4 (NaBCO)

"

LINING-brake

CUP-piston

PiSTON-cylinder, ~ PISTON-cylnder,

RING-snap ., RING-snap
(Tokico} (NARCO)

ASS'Y-HOUSING,
brake shoe adjuster

W ASHER-lock

T.-\PPET-ad;usur

T

WEDGE-adjuater

SPRING-retarn, brake shoe. ASS’Y SHOE,
rear brake, after

adjusung side

]

rens wheel (TOKICO) rear wheel (NABCO)

Fig. 9 Rear Brake (L.H.)
HAND BRAKE

The hand brake operates on the rear wheels
only and is applied by a pull-up type of lever
gituated along-side the driver's seat. The cable
from the control is attached to the toggle lever
connected with the rear brake disc. The hand
brake linkage is set when leaving the works and
should not require any attention under normal
maintenance. Only when a complete overhaul
is necessary should the hand brake linkage
require resetting.

When this is correct the rear shoes should
be locked to the drums, the hand brake control
just slightly applied and the wire rope set with
the slackness just removed, by means of a nut
at the center rod of the equalizer drag link.

" Fig. 10 Adjusting Nut
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MASTER CYLINDER

This is consists of an alloy body with a
polished, finished bore, and reservoir with cap.

The inner assembly is made of the push rod,
stoper plate ring, piston, secondery cap, return
spring, let out valve and check valve seat.

The open end of the cylinder is protected by
a rubber boot as shown Fig. disassembling the
Brake Master Cylinder.

Disconnect the pressure pipe union from the
cylinder and remove the securing bolts, when
the master cylinder and fluid reservoir may
withdrawn complete {rom the car. Remove the

filler cap and drain out .fluid. Pull back the
rubber boot and remove the stopper ring with a
pair of long-nosed pliers. The push rod
assembly can then be removed. When the push
rod has been removed the piston with the
secondary cap will be exposed,therefore remove
the piston assembly complete.

The assembly can be separated by taking out
other small parts.

Examine all parts, especially the rubber
primary cap, for wear of distortion and replace
with new parts where necessary.

SPRING-return, brake pedal

NUT
WASHER,
l COVER-dust

brake

COVER-pedal

SPACER-pistan cup /
PISTON-brake master

CUP-piston, secondary

CUP-piston,
primary

RING-snap

ASS Y-ROD, pus&c\

STOPPER- i |clevis,
brake pedal brake master cyl.
ASS'Y-PEDAL,

GASKET-filler

SET-CAP cap
hlle “__@/

SPR]:NG TWASHER lock
valve SEAT

valve BOLT

PIN-fulerum
PIN- SLEEVE-pedal shaft

Fig. 11 Brake Master Cylinder

Bleeding the Hydraulie System

Bleeding is necessary any time a portion of
the hydraulic system has been disconnected or
if the level of the brake fluid has been allowed to
fall so low that air has entered the master
cylinder.

With all the hydraulic connections secure
and the supply tank topped up with the fluid,
remove the cap from the bleed valve and fit the
bleed tube over the bleed valve, immersing the
free end of the tube in a clean jar containing a
little brake fluid.

Unscrew the bleed valve cap about three-
quarters of a turn and then operate the brake
pedal with a slow full stroke until the fluid

entering the jar is completely free of air
bubbles. Then, during a downstroke of the
brake pedal, tighten the bleed screw cap
sufficiently to seat, remove bleed tube.

This process must now be repeated for each
of the other wheel cylinder.

Always keep a careful check on the supply
tank during bleeding since it is most important
that a full level is maintained.

Should air reach the master cylinder from.
the supply tank, the whole of the bleeding opera—
tion must be repeated.

After bleeding, top up the supply tank to its
correct level of approximately three-quarters
full.
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Never use fluid that has been bleed from a
brake system for topping up the supply tank, as
this brake fluid may be to some extent aerated.
Such fluid must be allowed to stand for at least
one day before it is used again. This well allow

50 where the brake fluid is concerned.

the air bubbles in the fluid time to disperse.
Great cleanliness is essencial when dealing with
any part of the hydraulic system, and especially

Dirty fluid must never be added to the

system.
e fl'x
P
Arm fo‘gl;_’g
/—\let
RETAINER- spring SPRING-pull .
PIN-clevis . oif, cross rod g
Q. ]
& 2
GUIDE -cable ARM- il
hand brake, swﬂ . . ‘o 60*03 Pli\l_- b
front han ASS'Y- U S, rievis, Ly
Y s brake |oCABLE, pIN_clevis dcg% NIPPLE- ok
ha:g&;l_a e {to fix cablepypn. 1@;,651.&‘53 gE*
; to balance clevi o
e T ey bl S :f
. " . 3
PLATE-lock, ‘e BOLT g7 03°" ﬁf/c rake me oF
WASHER. {rubb cotter” 2

hand brake cable > RETAINER- spriy

@bj- plain—@& er
TRUNNION-pin, NUT-adjusting, NUT-lock : /?

hand brake '
cable to lever }éigtliebrakesc:RE W“‘?

to fix bracke WASHER -1

hanger,
cross rod
PIN- }to fix cross rod
cottorito balance lever

short

lock
S5PRI -
AR pracreT
'@ hanger, AR

PIN- E c€ross rod [S\cotter CARRIER-
to fix cross rod [ clevis NUT {to fix balance lever
to wheel cylinder lever {to fixbracket) cableto \COMP-SUPPORT,

PIN-— «w* ROD-cross, NU balance balance lever

cotter halnd brake, lever}
ong

WASHER.- lock

- _ ROD-cross
BRACKET hand bra.ke,,

Fig. 12 Hand Brake Linkage
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ELECTRICAL SYSTEM
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FRONT -cover PULLEY

WASHER (17¢)

g SCREW WASHER
: SETTING-bolt WASHER

l

+~—BRUSH-cover

DIODE-set

WASHER BEARING-hall
ASS'Y-rotor
L rERMINAL (N)
SCREW (6¢)" '
WASHER/ l‘BEARING—waSher
Fig. 1 Alternator (Mitsubishi)
ALTERNATOR
Alternator Mitsubishi Denki Co. Prim side Secondary
Model AC300/12WR ary side
ominal output 12V-300WH - [y giust, valve 14~ 15V 14 ~15V
Constant Successive b 7
Pole — side ground ynamo
Constant revolution | 2,500 r.p.m. revolution 4,000r.p.x. 4,000‘r. p.m.
No load minimum 1,000 r.p.m. down Batterv + resistin
revolution 14V (normal temp.) Load load 2? 5A a roi Battery
Output current 2,500 r.p.m. 14V - PRTOX.
24.5A up (normal temp.)
2,500 r.p.m. 14V
21.5A up (high temp.) Note: Use battery charged in full.
Pulley ratio 1:1.73
Regulator Mitsubishi Denki Co. - ; .
(23500-12200) Pilot lamp relay (3 contact point type)
Model RL-2B1
Type Tirrill type (leaf spring) _
Element Constant voltage relay. Put-off voltage Put-on voltage
Pilot lamp relay. -
Constant voltage relay 3 contact point type 4.5~5.2V 0.5~3v
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MAJOR COMPONENTS OF
ALTERNATOR FOR411

Fig. 1 Major Components

Key Part No. Part Name Q'ty Key Part No. Part Name Q'ty
No. No.
23100 14600 | Ass'y-alternator 1 21 | 23159 14610 | Grommet 1
(Mitsubishi 12V-300W) 23233 14610 | Clip 1
23100 14602 | Ass'y-alternator 22 | 23118 14610 | Ass'y-cover, front 1
(Mitsubishi 12V-300wW) 23 | 23121 14610 | Washer-seal 1
1 23108 14610 | Ass'y-rotor 1 24 | 23120 14611 | Bearing-ball 1
2 23116 14610 | Washer-seal 1 25 | 23123 14610 | Retainer-bearing 1
3 23120 14610 | Bearing-ball 1 26 | 23352 12210 | Screw 3
4 23102 14610 | Ass'y-stator 1 27 | 22203 32210 | Washer-spring 3
5 | 23131 14610 | Bolt-through 4 28 | 23151 14610 | Ass'y-pulley 1
6 23127 14610 | Ass'y-cover, rear 1 29 123152 12210 | Washer-spring 1
7 23230 14610 | Ass'y-diode, set 1 30 | 23162 12210 { Washer-plain 1
8 | 23133 14610 | Ass'y-holder, brush 1 31 | 23153 35010 | Nut 1
9 | 23135 14610 | Ass'y-brush 2 32 | 23139 12900 | Bolt altemator | 1
10 | 23107 14610 | Cover-brush 1 33 9151151 Washer-lockjto bracket | ]
11 | 23352 09160 | Screw-4 4 x 10 2 34 9112451 | Nut fix 1
12 22156 01302 | Washer-spring 2
13 23156 14610 | Ass'y-teminal 1
14 | 23158 14610 | Screw 1
15 23161 14610 | Insulator 1 Part No. Part Name Remarks
16 23157 14610 | Insulator 1
17 22213 71311 | Washer 1 23500 14602 | Regulator ass'y The con-
18 22203 22210 | Washer-spring 1 23100 14602 | Alternator ass'y nector was
19 23139 12210 | Bolt-terminal (E) 1 24299 14801 | Connector-regulator | enlarged
20 22203 32210 | Washer-spring 1 24299 14800 | Connector-alternator | in this typd.
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GENERATOR

Construction and Feature

Different from the DC generator, the AC
generator turns the magnetic pole and fixes
armature making it generates 3-phase alternate

current, and rectifies all waves with the silicon
diode, (+) (-) each three, that are built within,
and takes out as direct current.

Torminal belv Z9F Mw

“Fremt Wracket 30 | Sprimg waahar 177 |
Trormaet

rwai bracher I

Starter 11 | A_Terminal Aan'y
Roter 1Z | Hex bolt
Seal washer 13 | Round head

Ty 14 { tnsulaver {5]

Saal waiber | Ty

Runy braghef Agq'y [1% it 131

Ball bearing 34} Brank holder

Rear brecket Ass'y |14 1 Filter warher

|33 Bearing retaimar 135) Brush
H

Brash covar

]
3
.4
EN
Iy
12
i
1 % |
10

Diwde (-} 11| Wachar ™ Round hasd
Diode Ass'y i0) Spring washer (3} Through bl 37
Disde {+) 1% | Stoppe c ot Fullyy Ars'y 38 | Roumd head

ring washar

Fig. 2-1. 1 Sectional View of Dynamo

The sealed ball bearing 42 , @3 are used to
support the rotor. Clearance between the brush
and brush holder is also made s0 as to prevent
it from dust. Thus the AC generator will
increase milage without maintenance. Each 3
dicdes are pressed in the rear cover and the
diode base respectively.

® 0 @ @ O ¢

[ AT ]

(1) Field core
(@ Field segment
® Field coil
(@ shaft

Fig. 2-1. 2 Sectional
View of Rotor
The clip ring pressedin the shaftis soldered
at both ends of the field coil to pass magnetic
current.
The pole of rotor makes out the magnetic
circuit as shown in Fig. 1-3 and all the poles
are magnetized by doughnut coil .

NN N

Fig. 2-1. 3 Magnetic Circuit

SW

et me e e . ———

@

0]
A——tF---li}

Battery

Field coil

Armature [

== m————

Fig. 2-1. 4 Connection within Dynamo

The armature is of a three phase Y connection
type and the silicon diode rectifies all waves.
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It pulls out the neutral point and adds voltage
having conducted 3 phase half wave rectification
in the circuit of relay and controls the voltage
coil of the pilot lamp relay.

m—————————

Lath
[::]

Ignition coil

Battery

| S—TY

Ignition switch
]

Alternator

Charge pilot lamp

Fig. 2-1. 6 Outside Connection

"When the ignition switch is put on, the
battery current flows in the arrow marked

direction passing through the dynamo E terminal,

brush slip ring, field coil, slip ring, brush,
dynamo F terminal, relay F terminal and IG
terminal and completes the field circuit. It in
difficult for the dynamo to stand up only by
residual magnetism of the field core, so that
magnetization is necessary until voltage rises to
suit charging after the engine has started.

This is because the dicde is used and when
the voltage to add to it is so low, large
proportional resistance shows up and current
does not flow through the field coil unless the
dynamo makeg very high revolution.

This is because the diode is used and when

the voltage to add to it is so low, large
proportional resistance shows up and current
does not flow through the field coil unless the
dynamo makes very high revolution.

’ Disassembly and Assembly

A. Disassembly

The dynamo is disassembled in the following
order. ‘

a)

Fig_. 2-2. 1

*The completed
The parenthesized is the part mumber for

SP311.
b)
‘Fig., 2-2. 2
Remove the brush cover and pull off the
. brush, 2 ea.
c)
?
0
]
3

Fig. 2-2. 3
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d)

€)

Remove the cover of bearing and take off
the hex. bolt of shaft.

Fig. 2-2. 4

Remove the hex. nut of pulley and pull off
the pulley and the half-moon key. Be
careful not to injure the fan when the nut
is removed.

' e"’-—:'."‘
—_

Fig. 2-2. §

Remove the through bolt tightening bolt
front cover and rear cover, pull off the
front cover and rotor.

Use a hammer of wood or plastic if
necessary.
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g)

Remove the ball bearing from the front
cover. Hemove the bolt or tightening the
bearing plate and or pull off the bearing
with such as a hand press.

Blacken N terminal bolt on the rear cover
side and remove the clip terminal, then
the rear cover and the stator can be
separated.

Fig. 2-2, 7

Remove the rear cover and stator.
Separate the silicon diode, 3 ea. from the
stator coil lead wire, 3 ea. by melting
soldering with an electric iron.

Slacken N terminal bolt on the rear cover
side and remove the clip terminal, then
the rear cover and the stator can be
separated.

NOTE: When temperature within diode gear

up over 150°C the diode will lose
functioning, so that use the electric
iron, 100 ~200W, for around 2
seconds at the soldered portions.

Boan st 5 il el it i e g

Fig. 2-2. 8
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Remove the diode set and brush holder

from the rear cover.
When be careful not to lose amall parts
such as screws, washers and bushings.

B. Assembly

Assembly is done in the reverse sequence of
disassembly.

Always make sure the polarity of alternator
or regulator before replacing the diode either
positive or negative. The polarity of alternator
or regulator isusually marked on the name plate
or lable which is attached to each model.

In case the alternator or regulator shows
the positive ground, the red coloured diode
should be mounted in the frame of slip ring end
and the black coloured diode in the heat sink.

Installation

Support the heat sink or end frame with a
suitable tool and then press the diode in the heat
gink and end frame by using the tool shaped &
which fits over the outer diode edge A portion.

Press down perfectly the diode in the mount-
ing bore of C portion to the lower edge of B
portion of the diode.

Checking the replaced diodes.

"Red" mark (+)
"Black' mark (-)
"Red" .

or "Black" mark

Fig. 2-2. 9

Heat Sink

\.

Diode Slip Ring End Frame

Fig. 2-2. 10 Exploded View
Removal

To remove a diode, use a suitable tool to
support the end of the frame, or heat sink, and
push the diode out by using an arbor press as
shown the below.

Heat Sink or
End Frame

T I

Support Tool

Press out so as not to|
injure the mounting
bore of the frame or
the heat sink.

Fig. 2-2. 11

Inspection of Troubles
A. Inspection of Output

For inspection of output, remove the dynamo
from the vehicle and connect wiring as shown in
Fig. 3. 1 and drive it with motor.

{(For inspection of output of dynamo without
removing it from the vehicle, refer to "Inspection

~ of AC generator" to be published later.)

EB/\@ .
Ammeter L., 1@
B =
Volt a8 i
meter 5 A
2 le
o
o
=g
Fig. 2-3. 1

NOTE: Use the battery charged in full up to
the normal capacity. -

Through the wiring shown in Fig. 3. 1,
magnetic current flows from the battery to the
field coil of dynamo. In this state, raise
revolution of dynamo slowly up to the speed
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where there is no reverse flow (2 A approx.) to
the field coil and read the revolution. Correct
revolution is approx. 1000 rpm. without load.

Next, increase load resistance to the
maximum and almost stop flowing of load
current, and put off the switch. Then,. raising
the load current slowly, increase revolution of
dynamo. Observe thus increasing output current
as revolution of dynamo increases. If there is
no large difference from the specification, it is
correct.

No matter how the battery is over-charged
or discharged, if the charging current is small,
first make sure either the dynamo or the relay
is in disorder. See the charging -current by
inserting the ammeter between A terminal of
relay and the battery.

Disconnect wire passing from the dynamo F
terminal to the relay F terminal at the relay F
terminal and ‘make the removed lead wire short
circuits at the relay A terminal, when if the
charging current highly increases, the relay is
in disorder.

B. Short Circuits on Diode "-" Side

It can be judged as the pilot lamp does not
flare even if the key switch is turned on.
Actually a trouble such as "diode open" is very
rare and short circuits at the polar line are
also rare. Ordinarily, there are many cases
of "+" side short circuits.

C. Inspection of Diode with Tester

a) Simple Inspection

Fig, 2-3, 2

Check between the terminals, A-N as
shown in Fig. 3.2. Set the dial of tester
for conductivity and put the tester needles
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at both terminals alternately.

When one shows low resistance and the
other shows pretty high resistance, the 3
3 diodes in the diode set are all right.

Fig, 2-3. 3

Check between the terminals, A-E same
as above.

When the same result is obtained, 3 diodes
are also all right.

However, when there is no disorder found
in this simple test and the dynamo output
is somewhat lower than the standard, 1~2
diodes are often in opening, when one by
one checking will be necessary.

b) Separate Inspection




Check resistance with the tester between
the diode base commonly used for 2 diodes
and lead wire on the rear cover -2 times

ELECTRICAL SYSTEM

When one side shows low resistance and
the other shows high resistance, there is
no disorder. If both sides are low, there
will be short circuit and both sides are

changing the poles.

D. Inspection of Diode with Lamp

a) Simple Inspection

Check positiverdic.;des

high there will be open.

Check negative diodes

Test Lamp Method Test Lamp | Method
Test Test

Method Connection Lamp Result Method Connection Lamp Result
Should be Connect 4 Light Good Should be Light Good
conductive | to & and & non-con- | Connect @ to :
® to ® to No Light | Defective] ductive ®@ ® and to No Light| Defective

to

Should be Connect © . Should be '

No Light Good : i i
non-con- 8 @ and '€ o con-duc- | Connect &) to Light | Defective
ductive Fto B . . tive ® to and@to @ .
® to ® Light Defective ® No Light Good

The soldering for the lead wires should be
performed in less than 20 seconds, as the

Fig, 2-3. 6

Check between the terminals, A-N as
shown in Fig. 3.6.
"Connect with the lamp (12V) in straight

and put both ends at A and N terminals
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excessive heat may damage the diodes.

On one side the lamp flares

alternately.
and on the other the lamp is off, when 3
diodes of the diode set are all right.
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Fig. 2-3.9

Check between the lead wire and the diode
set common with the other 2 diodes or the
rear cover with the lamp and battery. It
is all right if one side flares and the other
is off. If both sides flare, there is short
circuit and both sides are off, there is
open.

E. Inspection Field Coil

Fig. 2-3. 7

The same step is taken between the
terminals, N-E. When the same result
is obtained, 3 diodes pressed in the cover
are all right. However, if the simple test
is all right, but when the dynamo output is
lower than the standard, 1~ 2 diodes may
often be opening, so that one by one check
will be necessary.

b) Beparate Inspection

Fig, 2-3. 10

, . As shown in Fig. 3. 10, put the tester be-
Fig. 2-3. & tween the slip ring of rotor and if there are

6~70, it is all right. Make sure there is no
conduction between the rotor slip ring and the
shaft.
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' : d to 100V wire, put

F. Ball B Connect the tester cor
earing the stator on the test stand and make the
Both sides sealed ball bearing is used, so tester one turn reading the ammeter. If
lubrication is not necessary. there is short circuit on the coil, swings
G. Inspection of Stator (Armature) of the ammeter abruptly increase and if
) there is no trouble, there will be no

a) Conduction Test change

If the terminal connected to the diode is .
not conductive with the stator core, that H. Inspeclion of Brush

is all right. :
s all right Wipe with clean cloth when oil or dust is on

the contact surface of the brush and slip ring.
Same as in case of DC generator, replace the
brush when wear of it reached to the wear limit.
REGULATOR
1. Construction and Operation
(1) Construction
Fig,
2-3, 11
Fig,
2=3. 12
If each terminal of the coil and the Fig. 3-1. 1

tertminal connected to N terminal are not (2) Operation of Constant Voltage Relay
conductive, that is all right.

b) Layer Test

.’ .
! {AE] 8
| AR
i = ‘§ gfr‘ £
E ! g :gi'e o
! ! i rig]
] 3 —
3 —©1® LB
: ~ L“d Ve, i [2 -
{_ Dymamo I T Regulator |
Fig. 3-1. 2
When the ignition switch is on, current from
3 the battery passes through the dynamo E
Fig. i i i i P,, P, and
terminal, field coil, contact points Py, Py
2-3. 13 the dynamo is magnetized.
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While it also flows the regulator E terminal,
contact points Pg, P4 and the lamp flares.

I
i
i & 5
[} -
| =1 el
] -
; i 28
i ' d
! ] &0
i ' X
| ] [+]
! D-ym 0 i I;.:gulator } =
DLl TR o lemwater

Fig. 3-1. 3

When the engine starts and the dynamo is
driven, three phase alternate current generates
on the stator coil, passing through the three
phase all wave rectifier (diode) and changes to
direct current between the terminal A-E for
charging.

At the N terminal, voltage, half of that
between A-E, generates and passes through the
circuit, N terminal, VC,, coil, E terminal and
with action of the VC coil, the movable contact
point Py leaves from P4 and makes contact with
Pg, 50 that the lamp is off and it passes through
the circuit, E terminal, contact points cP5, Pg
resistance Rp, VCZ coil and A terminal, then
the VCz coil animated and prepares to vibrate
the movable contact point Py of the constant
voltage relay.

When the dynamo revolution gets higher, the
contact point Py separates from Pl with electric
magnetism of the VCyq coil and the field current
from the circuit of the dynamo E terminal, field
coil, F terminal and resistance R; and when the

is kept evenly and continues charging.

L

To igniton coil

Ignition switch

When the dynamo revolution gets still higher,
the movable piece is drawn and the movable
contact point Pz sticks to P3' 80 that current
almost does not flow the field and the generated
voltage of dynamo goes down. As the result,
the contact point P, separates from Pg and the
current from through the dynamo E terminal,
field coil,F terminal, resistance R; and voltage
goes up again, At such a high speed, with open
and close of the contact points, P2 and P3, the
dynamo terminal voltage is always kept evenly.

I6}=

Lamp
switch [y

..I

Ign.}tion
o

e
-

To ignitlon coil—=

L

D =

pIY
Battery

Ignition switch §
5"

Fig. 3-1. 4

contact point P2 contacts with Py, the current
flows through the circuit of dynamo E terminal,
field coil, F terminal, contact points Py, P,
This is repeated according to vibration of the
contact point P, and the dynamo terminal voltage

The operation of this time is called a high
speed operation and the adjust voltage is called
a secondary voltage.

When the dynamo revolution goes down and
charging capacity reduces, the voltage between
the terminals, N-E, also lowers.

As the result, the electric magnetism of
VC, coil weakens and the contact point Py fixed
with the movable piece can not continue contact
with Pg and changes to P, side and lights the
lamp indicating non gefieration.

When the ignition switch is turned off to stop
the engine, the lamp goes out and the current fo
the field coil is suspended.

-~ 140 -

-



ELECTRICAL SYSTEM

(3) Operation of Pilol Lamp Relay

As shown in Fig. 3-1. 2, this is made up
with the contact points, P4, Pg, and Pg. The

contact point Py is on ‘the movable side and/

usually makes contact with P,. Between the
terminals, N-E, the movable piece is drawn
when voltage half of the battery is added and Pg
fixed to the movable piece separates from P
and makes contact to Pg.  When the voltage
between N-E terminals is conspicuously reduced,
P5 makes contact with P4 again.

The voltage between N-E terminals neces-
sary for P to make contact with Pg is ""Put-off
voltage' and that Pg cha.nges from Pg to P, is
"Put-on voltage"'.

2. Adjustment

(1) Check Adjust Value of Constant Voltage
Relay

Regulator
©
Changeable
resistance

Fig, 3-2. 1

Connect the battery almost chargedin full as
shown, and make the dynamo revolution with
4000 rpm.

When the voltage of this time is 14~ 15V, it
is all right.

(2) Check Voltage of Put-off, Put-on Pilot

Lamp Relay
!—————--‘-———'-.'——-—-——————ﬂ
)
—0—0
' Thruting |
1 resistance I
& L I
!
e
©
i
i

Fig. 3-2. 2

First, put on the lamp with connection as
shown in Fig. 2.2 and read the voltage between
N-E by putting off the lamp moving the volt split
point of the rubbing resistance. This i8 a put-
off voltage.

From this state,move the rubbing resistance
volt split point and lower the voltage and read

. the voltage when the lamp flares.

This is a put-on voltage. If the put-off
voltage is 4.2~5.2V and the put-on voltage is
0.5~0.3V, it isg all right.

(3) Adjustment of Gap (Constant Vollage,
Pilot Lamp Relay)

The voltage adjust values of the constant
voltage relay and the pilot lamp relay must be
as shown in Fig. 2.3.

Gap
G Gz G3
C:,ﬁ::zmla; 0.8~1.0 | 0.7~0.9 | 0.3~0.4
Pilot Lamp 0.8~1.2 | 0.8~1.1 | 0.8~1.1
Relay

Auxiliary
leaf spring

Fig. 3-2. 3

(4) Adjustment of Voliage

Put-off voltage of the constant voltage relay
and pilot lamp relay.

Adjust the voltage by bending the stopper up
and donw. Bend upward to heighten adjust value
and bend downward to lower adjust value.
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14 ITEMS ON HANDLING

Prohibition

Reason

(63)

(2)

3

(4)

()

(6)

(M

(8)

When mounting on-vehicle, polish the contact points
on both sides removing point, rust or oil.

Make sure the engine side pitch and dynamo side
pitch of the front cover are well fitted together.

Be attentive to the belt tension.

Regulator is sealed with lead. If the seal is
removed during the claim period, the claim will
invalid.

If the earth is not correctly set, the adjust value
will change.

Connect the dynamo and battery with full attention.

Make sure the whole circuit is completely com-
posed.

Change wiring with full attention.

L9

Do _not use the high voltage tester such as megger.

(10)

(11)

(12)

Engine room must be kept in the condition of stand-
ard usage.

Do not separate the battery terminal
terminal) during driving vehicle.

(dynamao

When cleaning with steam cleaner, do not expose
dynamo to steam directly. When washing with
water, dynamo must be free from reckless pour of
water.

(13)

When the battery is quicklv charged with the quick
charger, the lead wire or regulator A terminal
{dynamo A terminal) should be disconnected.

(14)

Put the key switch off when the engine in a stop
except when particularly needed.

When the battery poles are connected in
reverse, large current flows from
battery to dynamo, resulting in dam-
ages of diode or lead wire.

When after the engine started the
dynamo is magnetized from the ignii:ion
switch, so that incorrect wiring will
result in hampering magnetization and
then generation.

As diode is built in, the diode will be
damaged with high voltage.

Because there iz diode which will
deteriorate or be damaged with temper-
ature higher than the normal.

Separation of the terminal causes serge
voltage within battery and damages
diode,

If the diode is moistened, the perfor-
mance will be lowered.

Serge voltage of the quick charger will
also damage diode,

When the ‘key switch is on, magnetic
current always flows on the field coil
and might damage the dynamo and ofien
causes over discharge of battery.
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TROUBLE SHOOTING LIST

Trouble & Cause Remedy
5-1 Over-discharge of batlery
1. Slackness of fan beit Adjust
2. Earth or breakage of stator coil Repair or replace
3. Breakage of rotor coil Replace
4. Mal-contact of brush and slip ring Replace brush, clean holder
5. Mal-function of diode Replace as a set
6. Adjust voltage of constant voltage relay is low. Readjust
7. Mal-contact of low speed side contact point of
constant voltage relay. Polish contact point
8. Adherence of high speed ride contact point. Replace
9. Shortage or unfitness of electrolyte. Add distilled water, check S.G.
10, Mal-function of battery pole. (short circuit) Replace or repair
11. Mal-contact of battery terminal Clean, retighten terminal
12. Mal-contact or breakage between ignition switch
and relay IG terminal. Repair
13. Mal-contact or breakage between regulator F
terminal and dynamo F terminal. Repair
14. Excessive electric load. Check power consumed
5-2 QOver-charge of ballery
1. Constant voltage relay adjustvoltage is too high. Readjust
2. Constant voltage relay coil breakage or rare
short. 7 Replace
3. Constant voltage relay coil straight resistance
breakage. Replace
4, Constant voltage relay low speed. side contact
point adherence. Replace
5. Constant voltage relay high speed side contact
point mal-contact. Polish contact point
6. Breakage or rare short of pilot lamp relay. Replace
7. Mal-contact of pilot lamp relay contact point. Polish contact point
8. Mal-function of regulator earth. Adjust
9. Mal-contact or breakage between regulator N
terminal and dynamo N terminal. Repair
5-3 Noises of Dynamo
1. Mal-function of bearing. Replace
2. Mal-function of diode. Replace diode as a set.
3. Earth or rare short of stator coil. Replace,
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STARTER MOTOR

Type S114-92 Starting Motor

Make Hitachi
Weight 4.6 kg
Type 8114-92
Rated Output V-Kw 12-1.0
Meshing Device Magnetic
No Load Current V-A Under 12-60
No Load Rev. rpm Above 7,000
Brush Normal Height mm 14
Brush Wear Limig mm 4.5
Brush Spring Tension kg 0.8
Commutator 1 Dia. mm 33
Commutator Wear
Limig Dia. mm 2
Pinion Operating
Voltage v Under 8
Pinion Gap : mm 3-5

Construction and Operation

The starter motor is a 1.0 horsepower
sliding inertia type electric motor for use in
starting, The motor when mounted on the engine
is on the front right side of the transmission
with its pinion gear directly opposite to the ring
gear. The construction of the starter motor is
similar to that of the generator but differs only
in that its armature shaft extends out backwards
with a pinion group installed on the end as show
in Fig. 1 & 2,

The connection diagram for the starter is
shown in Fig. 3.

The starter switch is a key type combined

with the ignition switch. By turning switch to
the right direction, the relay on the magnetic
switch move to permit current to flow to the
starter and cause the armature to start turning
suddenly.

CONTACTOR MAGNETIC SWITCH

Fig. 1 Magnelic Shift Type

After advancing about 14 mm, the pinion
completes, the meshing into the ring gear and
drives if with a powerful torque. The direction
in whicH the pinion moves is from the end of the
shaft towards the starter bracket,thus reducting
the bending torque. After the engine starts and

_ its speed becomes greater than the no-load

speed of the sfarter, the pinion is kicked back to
unmesh and return to its former position.

STARTING SWITCH CONTACTOR

SERIES COIL
SHUNT COIL
RETURN SPRING

SHIFT LEVER
PINION

BATI'ERY\_F

=i

RING GEAR
PINION SLEEVE SPRING (1)

PINION SLEEVE SPRING (2)

"ARMATURE

Fig. 2 A View of Starter System

Operational Precautions

The instructions to be observed when starting
the engine are as follows:

{1} The starter should be securely mounted on
the engine and should not show any looseness.
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