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INTRODUCTION

ThIS manual has been comphes for purpose

of asslstmg DATSUN dIstnbutors and dealers

for effectIve serVIce and mamtenance of the

Model P L 320 U Each assembly of the major

components IS descnbed 10 detaIl In addItIOn

comprehenSIve mstructlOns are gIven for com

pIete dlsmanthng assembImg and mspectlOn of

these assembltes

It IS emphasIsed that only genuine DATSUN

Spare Parts should be used as replacements

l
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SPECIFICA TIONS

For Model 320 U

VEHICLE DIMENSIONS

Length overall approx
WIdth overall approx

HeIght overall approx
Wheelbase
Tread Front

Rear

Mm road clearance

CARGO SPACE DIMENSIONS

Intenor length
lntenor wIdth
lntenor height

WEIGHTS

Dry vehIcle weIght empty

Seating capacIty
Max cargo weIght

Model 320 U

Model 320 UN

Model 320 UP

PERFORMANCE

Max speed
Grade ablhty Sm 6

Mm turnmg radIUs

ENGINE

Name
Kmd

Cyhnder No and arrdngement

Cycle
valve arrangement
Bore x Stroke
Total piston dIsplacement
CompressIOn ratio

Max power
Max torque

FInng order

4 185 mm 164 8 m

1 515 mm 59 6 m

1 50S mm 59 3 m

2 470 mm 97 2 In

I 170 mm 46 1 In

1 187 mm 46 7 m

177 mm 7 0 In

I 850 mm 72 8 m

1 427 mm 56 2 In

406 mm 16 0 In r

945 kg 2 080 lbs 1
2

225 kg 500 lbs
500 kg 1 000 lbs

910 kg 2 000 lbs

J

120 KPH 75 MPH

t38

5 2 m 17 ft

Model E 1

Gasohne engme
4 cvls m lme

4 cycle
Valve m head

73x7l mm 2 875 m x 2 796 m

1 189 cc 72 5 cu m

8 2

60 HP at 5 000 r P m SAE

9 3 kg m 673ft lb at 3 600 r p m

1 3 4 2
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Valve tlmmg
Inlet opemng
Inlet closmg
Exhaust opemng
Exhaust closmg

Valve clearance Both m1et and exhaust Hot

IGNITION SYSTEM

19mtlon tlmmg
Spark plugs
Spark plug gap

FUEL SYSTEM

Carburetor
Throttle valve dla
Ventlro dla
Mam Jet dla

t Slow Jet dla

PQwer Jet dla

Slo economlzer

Slow aIr FIrst
Slow atr Second

Float level
Fuel tanJlcapaclty

Llj RICA TION SYSTEM

OIl pan capacity

COOLING SYSTEM
t

r

Coolmg water capacIty

BATTERY

Type
Voltage

Capacity

Termmal grounded

JGENERATOR

Capacity
Voltage current regulator

2

14 deg B T C
50 deg A B C
52 deg B B C

12 deg A T C
0 35 mm 0 014 m

10 deg B T C 600 rpm
NGK Model B 6E 14 mm

0 7 0 8 mm

Pnmary
28 mm

21 8 mm

98
48

4Q
145

100
220

Secondary
30mm
25 14 7 mm

115
40

19mm
35 htres 9 3 U S gal

3 1 htres 0 86 U S gal

5 4 htres 1 4 U S gal

CF3 12K 14M2 M39 12

12 volts
2 SMS

40 amp hr 20 hr

50 amp hr 20 hr

posltlve sIde

0 2 KW
Carbon ptie type



STARTER MOTOR

Voltage and power 12 volts 14 hp

CLUTCH

Type
Operating system
Master cyhnder mSlde dla

Operatmg cy1mder mSlde dza

Dry smgle plate type
Hydrauhc

15 85 mm 5 8 m

19 05mm 3 410

TRANSMISSION

Type Four forward speeds and one reverse

Synchromesh on 2nd 3rd and top gears
For 320U
320 UN For 320UP

3 94 4 94
2 40 3 01
149 173
1 00 1 00
5 16 6 46

2 0 lures 0 53 U S gal

Gear ratIOs

1st speed
2nd speed
3rcl speed
4th speed
Reverse

all capacIty

REAR AXLE

Type
Gear ratIo

all capacIty

Semi floatIng
4 875 39T 8T for 320 U 320 UN 5 143 36T 7T for 320 UP

for other 320 senes as potIonal
O 85 htres 0 22 U S gal

STEERING SYSTEM

Gear mechamsm

Gear ratIO

Warm and roller

17 3 I

FRONT AXLE

Toe m

Camber
Caster

Kmg pm mchnatIon

2 3 mm

1 deg 30 mm

4 deg 15 min

6 deg

c

BRAKE SYSTEM

Type Foot brake Front
Rear

Hydrauhc umservo type

Hydrauhc duoservo type
Mechanical rear wheels brakedHand brake

3



Brake drum dla front and rear

Master cylmder bore

Wheel cyhnder bore
Front wheels
Rear wheels

254 rom 10 10

19 05 mm 0 77 10

19 05 mm 0 77 lD

19 05 mm 0 77 lD

SUSPENSWN SYSTEM

Front suspensIOn
Front spnngs
DimensIOn Ola x Length
Rear spnngs
111lckness number

Wishbone type Independent suspension
TorsIOn bar spnng

20 5 x 604 5 mm

Parallel semlelltptic leaf spnng
7 mm x 2

f 320 U
6 mm x 1 or

6mm 4

12 mm 1

6mm

215 mm 2

12 mm 1

for 320 UN

for 320 UP With

helper rubber

Shock absorbers Front

Rear
smgle action

smgle action

TIRES

Model Front Rear

320 U 5 60 14 6PL T 24 lb 5 60 14 6PL T 30 lb

320 UN 5 50 14 6PL T 22 lb 5 50 i4 6PL T 36 lb

320 UP 6 00 14 6PL T 22 lb 6 00 14 8PL T 60 lb

I
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FOT

RUNCH SEDAN U320 Double Seat 2 DOOR ST WAGON V320
N320 Single Seat

VEHICLE DIMENSIONS

U320 V320 N320

Length overall 4 285 mm 4 155 mm 4 155 mm

approx 168 7 m 163 6 m 163 6 m

WIdth overall 1 497 mm 1 497 mm 1 497 mm

approx 58 9 10 58 9 m 58 9 m

HeIght overall 1 520 mm 1 515 mm 1 530 mm

approx 59 8 m 59 6 m 60 3 m

Wheel base 2 470 mm 2 470 mm 2 470 mm

97 2 10 97 2 m 97 2 m

CARGO SPACE DIMENSIONS

Intenor length 880 mm 2 1 555 mm 1 560 mm

34 6 m 61 2 m 61 6 m F

Intenor wIdth 1 245 mm 5940 mm 1 254 mm

49 m 1 180 10 49 4 m

t
Intenor heIght 420 mm 905mm 430 mm

16 5 m 35 6 m 16 9 m

WEIGHTS

VehIcle weIght 1 000 kg 1 020 kg 955 kg
2 200 lbs 2 255 lbs 2 100 lbs

Seatmg and loadmg
capacIty 5 400 kg 2 SOO kg 2 500 kg

880 lbs 1 100 Ibs 1 100 1bs
5 300 kg

660 lbs

TRANSMISSION

Gear tram HIgh gear 4 forward
1 reverse

Gear ratIO Low 3 94 2nd 2 40 3rd 1 49 Low 3 94 2nd 2 40

hIgh 100 reverse 5 16 3rd 1 49 4th 1 000
Reverse 5 16

5



FINAL GEAR

Gear ratIO 5 143 36T 7T 4 875 39T 8T

SUSPENSION

Front Wishbone type Independent
suspensIOn wIth torsIOn bar

Rear thickness and
number of spnng
leaves 6 mm 4

12 mm I
6 mm I
12 mm 1

Supplemental Sp 108 mm 80 mm

Shock absorbers Front Single acting
Rear Single acting

Optional

Single action

Single action

TIRE SIZE AND PRESSURE

Front

Rear
5 50 l4 6PL T 22 lb
5 50 14 6PL T 46 lb

5 50 14 6PL
5 50 14 6PL

1 PERFORMANCE

iT Max speed
Grade ability
Min turning

radIus

110 KPH 70 MPH
0 30

120 KPH 74 6 MPH
0 30

5 2 m 17 ft 5 2 m 17 ft

NOTE Other speclftcatlOns are same as Model 320 U
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ENGINE

The engme IS of monobloc construction and IS fitted with overhead valves

operated by rockers and push rods from the camshaft 011 seals are fItted to the

valves Three steel backed beanngs support the camshaft whIch IS cham dnven

The OIl pump and dlstnbutor are dnven from the camshatt each component

havmg Its own dnve shaft

The pIstons are each htted with two compressIOn rmgs and a slotted 011

control nng Beanngs of the thm shell preformed type are fitted to the connect

109 rod bIg ends and to the malO beanngs A counter blanced crankshaft IS fitted

The end thrust on this component IS taken by specIal washers at the center malO

beanng The centnfugal water pump and coolmg fan are dnven by the dynamo
belt

GENERAL SPECIFICATIONS

No of Cyhnder 4

Bore 73 025 mm 2 875 m

Stroke 71 mm 2 796 m

Volume 1 189 cc

Max brake horse power 60 HP at 5000 r p m

Torque 9 3 kg m at 3600 r p m

Flnngorder 1 3 4 2

Valve arrangement Overhead valve push rod type

CompressIOn pressure 163 lbs per sq m 11 5 kg cm

at 350 r p m

CompressIOn ratio 8 2 1

1
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Engine Right side

Engine Left side
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COOLING SYSTEM

An effIcIent coohng system IS of major Importance to ensure the satisfactory
runmng of the engIne and It IS therefore necessary to pay patlcular attention to

Its maIntance

Description
The coohng system IS maIntaIned by water pump CIrculation combIned wIth

an effIcient fan cooled radIator and thermostat

The system IS pressunsed and the rehef valve Incorporated 10 the radIator
fIller cap controls the pressure at approxImately O 4 kg per sq cm Do not

remove the ftller cap If the temperature of the coolant IS above IXJhng poInt or

If the engIne IS runmng ToppIng up should only be requIred occasIOnally to re

place water lost through the overflow pIpe Top up when the engIne IS cold and

If pOSSIble use clean soft water

li
j

l

Fig 1 Rmliator

FIll to wIthIn 1 2 of the bottom of the fIller plug well OverfIlhng when the

engIne IS cold may cause water to flow through the overflow pIpe The capacIty
of the system IS approxImately 5 2 htres
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In order to ensure maxImum effIcIency It IS essential to keep the engine
operating temperatures within certain hmlts To assist this a bellows type
thermostat IS fttted being located In the water outlet at the front of the cyhnder
head The deVIce consIsts of metalhc bellows fIlled WIth a volatile hqUled
whIch controls a mushroom valve When the engine IS cold thIS valve IS closed
and on starting the engine the flow of water to the radiator IS temporanly re

stncted

Due to thiS the temperature of the water In the cyhnder head and cyhnder
Jackets wIll qUIckly nse thus ensunng rapid warnllng up The heat so generated
will gradually expand the bellows so opening the valve and ultlmatelly permitting
a full flow of water to the radIator

The thermostat Itself IS detachable
therefore should the occasIOn anse It

can be removed from ItS housmg and the

hose reconnected to aVOId laYing up the

car Should the thermostat be tight
there are two tapped holes on the top
whIch may be utlhzed to ease It from

casting When the system has been com

pletely emptied It IS essential to allow
aIr to escape through the thermostat

valve and then fmally top up The ther
mostat opening IS set by the manufacturer
and cannot be altered It open at a tem

perature of 71 5 74 5 C Dunng de

carbomslng It IS pohcy to test thiS open
lng by Immersing the thermostat In water

raIsed to the reqUIsite temperature The

t lQ valve should open under these conditIOns
Ar but If It fads to open a new umt should be

fitted Fig 2

Therm ostat

Overheating

r l

t f
fr i it

l
J

J I
I

t

4Y 2

Jr
0

J t
c

J

nlustTahng the Removel

of the Thermostat from
its Housing

Overheating may be caused by a slack fan belt excessIve carbon depoSIt
In the cyhnders runmng WIth the Igmtlon too far retarded Incorrect carburetor

adjustment falhre of the water to CIrculate or loss of water

Fan Belt Adjustment

The fan IS dnven from the crankshaft by a V belt thIS also dnvlng the

dynamo
A New belt can be fitted by ftrst loosemng the clamp bolts FIg 3 whIch

hold the dynamo m posltJon llld moving the dynamo towards the engine Shde

the belt over the fan and onto the fan pulley

4



Adjustment IS then made by bnngmg the

dynamo away from the engme The belt should
be sufftclently tight to prevent shp yet the

belt should have 15 to 20 rnm 5 8 3 4 slack

between the generator and crankshaft pulley
when the mIdspan IS pushed ftrmly

As the dnve IS taken on the V of the

pulleys It IS not necessary to have the fan belt

tight to do so may cause excessIve wear to

the dynamo and water pump beanngs After

the correct tensIOn has been obtamed securely
lock the dynamo m pOSItiOn agam

FIg 3 Fan Belt Adjustment
I Generator hmge bolt
2 AdJustmg lmk bolt

Frost Precautions 0

Freezmg may occur ftrst at the bottom of the radIator or m the lower hose

connections
Ice m the hose wIll stop water cIrculation and may cause bOllmg A muff

can be used to advantage but care must be taken not to run wIth the muff fully
closed or bOlhng wIll result When frost IS expected or when the car IS to be

used m a very low temperature make sure that the strength of the solution IS

m fact up to the strength adVIsed by the manufacturers The strength of the

solution must be mamtamed by toppmg up WIth anti freeze solution as necessary

ExcessIve toppmg up with water reduces the degree of protection afforded

Solution must be made up m accordance WIth mstructlons supphed WIth the

contamer
Relations of freezmg temperatures of alchol water and glycenne mIxtures

ratIO
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10 lOYJ 4Q 50 601lI a1 10 20 30 40 50 60 70 80

Glycenne Water mIxture roAlcohol Water ro
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Top up when the system IS cold
If the coolmg system has to be dramed run the mIxture mto a clear contamer

and use agam

Protection by Draining

On cars where antI freeze IS not used the followmg precautions must be

taken dunng frosty weather to obvIate any damage due to freezmg of the coohng
system

When heavy frost IS Immment the coohng system must be completely dramed
It IS not suffIcient merely to cover the radiator and engme wIth rugs and musks
There are two dram cocks one on the left hand SIde of the cyhnder block and the

other at the base of the radiator block Both taps must be opened to dram the sys
tem and the car must be on level ground while drammg

The dram taps should be tested at frequent mtervals by lOsertlng a pIece of
wIre to ensure that they are cleare Tlus should be done immedIately the taps
are opened so that any obstruction freed by the wIre may be flushed out by the
water The drammg should be carned out when the engme IS hot

When completely dramed the engme should be run for a tImed mmute to ensure

that all water has been cleaned from the system
A SUItable notice should be then affIxed to the radIator mdIcatlng that the

water has been dramed

I Flushing the Radiator

To ensure effICIent CIrculatIon of the coolant and to reduce the fonnatIon of

scale and sedIment m the radIator the system should be pencxhcally flushed With
clear runnmg water preferably before puttmg m antI freeze m the wlOter and

agam when takmg It out m the spnng The water should be allowed to run through
untIl It comes out clear from the dralO taps At mtervals a stIff pIece ofWire

should be mserted mto the taps durmg drammg to ensure that they are not becommg
clogged with sedIment

Tlus rnethod of radiator flushmg may serve well but m cases where the fur

rlOg up is excessIve the operator Will find it more effiCIent practIce to remove

the radIator completely and flush m the reverse way to the flow turn the radIator

upSIde down and let the water flow m through the bottom hose connectIon and out of
the top connectIon

WATER PUMP

After drammg the water from the radIator remove the pump unIt from the

cylInder block by takmg off the fan belt and releasmg the setbolts WIth spnnp
washers and hmge bolts to dynamo

4
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WATER PUMP

Removing the Pump Shaft Assembly

DIsconnect the fan blades pulley and cover
The shaft and ball beanngs IS combmed with one umt

Put the pulley hub on the bench

FIrst press or knock the shaft
end WIth a dnft hard bar and draw
out the pulley hub on the U type
bench

Take out the set pm from the

sht whIch locked the shaft assembly
to the pump body See Fig 1

Next turn the body upsIde down
and press out the shaft assembly
from the vane SIde on the U type
bench

ji
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The shaft and ball beanng assembly can be drewout from the body
Thus take out the vane floatmg seal and seal whIch remamed the pump body

Reassem bly

The reassembhng 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 nng wIth a groove of shaft so as to msert and set the saId

nng correctly

Pulley

Pulley hub

Set bol t

Shaft WJ th

bearIngs

21035 OOO

Set rlDg plD

SPrIng washer

Body

Washer

Cover

Fig 1 Sectional View of the Water Pump

8



Adjusting the Clearance the Vane End and Body
FIrst press down the shaft fIttmg wIth a groove lme to msert the set pm
Insertmg thIckness gauge fhlckness O 4 0 5 mm between the vane end on

the U block bench Take out the thickness gauge and fmd out good condmon

Screw up wIth the cover and cork washer

sere

Shaft bear1llgs
assembly

Set p1ll 0Y

f Vane

Floatl llg seal

Insert here
thlckness

gauge
0 40 5 mm

9



LUBRICATION

Circulation

Pressure lubncatlon IS used throughout the umt and IS provIded by gear 011

pump The 011 pump IS bolted mto the left hand sIde of the crankcase and IS dnv
en from the camshaft gear by a short vertical shaft

OllIS drawn mto the pump vIa the filter and IS dehvered through mternal 011

way The rehef valve dIrectly IS situated m the 011 filter body
From the rehef valve the 011 passes Into the mam 011 way If caused the element

fml to pass rhe 011 The flow then passes vIa connectmg 011 ways to the mam bIg
end and cam shaft beanngs through dnllmgs m the crankshaft The connectmg rod

ends are dnlhng m the cyhnder block and the rear rocker shaft bracket to lubn
cate the rockers and then drams back Into the engme sump vIa the push rod aper
tures all from the center camshaft beanng enters a gallery on the left hand
sIde of the engme and lubncates the tappets through mdlvldual dnlhngs As the

camshaft rotates two grooves m the front Journal regIster WIth a small hole m

the camshaft thrust plate thus allowmg
a small amount of 011 to pass mto the

tlmmg case tWIce dunng case re

volution of the camshaft to provIde
lubncatlOn for the tlmmg cham and

gears From the tlmmg case the
011 returns VIa a dram hole back to

the engme sump The ftlter there

fore forms part of the mam oJ

gallery and as such IS fIlled with

oJ under pressure
The full of 011 enters the ele

ment through holes m the casmg
and passes through the element mto

the annular space round the center

bolt
ThIs space IS sealed top and

bottom so that the 011 can only es

cape through the hole mto the hol

low center bolt and from thIS pomt
back Into the mlet passage through
the element

Flg 1 Checkmg the Oil FlUt

10



Draining the Sump Oil Pan

The sump IS a metal pressmg with the dram plug
One new and reconditiOned engmes the sump must be dramed and refilled with

new 011 after the first 1000 km and subsequently atmtervals of 5000 km

Dram the 011 when the engme IS hot smce warm Oil flows freely and takes

with It any sludge or sediment whIch may have accumulatted

Never use petrol or paraffm for flushmg purposes Such cleamng medlUms

are never completely dIspersed from the engme lubncatiOn system and wIll re

mam to contammate any fresh Oll ThIs may cause premature beanng faIlure

Oil Pressure

The normal operatmg OIl pressure IS 60 lb per sq m

The warmng lIght whIch IS emboclted 10 the mstrument panel hght If the Oil

pressure drops below 8 lbs sq m under these cIrcumstances do not attempt
to run the engme or serIOus damage may result

Refillig

When refllltng the sump do not pour the OIl m too qUIckly as It may overflow
from the fIller orifIce and mIslead the operator as to the quantity of lubricant 10

the engme
Before testing the level of the Oil ensure that the vehIcle IS as near level

as pOSSIble Always WIpe the dIp stick clean wIth a non fluffy cloth before talang
the readmg It should be remembered that time must be allowed for new 011 to

reach to sump before readmg the dIpstick

Check for Low Oil Pressure

Check the level of OIl m the engme sump by means of the dip stIck and top

up If nece sal v If the warnmg Itgiit IS still on after reftllmg the sump switch

off and ascertam that the gauge stramer m the ump IS clean and not choked

with sludge ale that no aIr leakage eXIsts at the strainer uniOn on the suction

Side of the Oil pump bemg defectIve remove the umt and rectify the fault

11



Removing the Filter

A new hlter element should be fitted every 6 000 km

The fIlter forms part of the mam 011 gallery of the engme To remove the

hlter It IS only necessary to unscrew the center bolt when the bowl can be removed

from the cylinder block complete wIth the element For full flow type E1 engme
It IS neceE sary to cover wIth some of rugs to prevent from flow 011 on the generator
when remove the body Take care not to lose the rubber seahng nng Remove the

element and note the assembly of the components
Wash out the bowl WIth pettol so that It IS clean It IS Important to thoroughly

dry the bowl to obVIate any contammatIon of the lubncatmg 011
rr

J

Flg 3 Components of Oil Rlter

Replacing the Filter
4

Put the element WIth seat of It on the bracket Cover with the filter body after

puttmg the element retamer spnng and the gasket 10 posltlon Insert the center

shaft mto posltlon and screw up Itwith ughtmg torque 2 2 5 kg m and secure mto

posttJon by means of the center bolt

12



Removing the Oil Pan
0

The sump capacIty IS 3 1 htres Dram the 011 and replace the dram plug
Remove the set screw bolts whIch are mserted from the undersIde of the se

cunng flange and the lower bolts from the bottom edge of the bell housmg Lower

the OIl pan from the engme takmg care not to damage the Jomt washers m the

process

moviDg the Strainer
J

i

l t

WIth the sump lowered It IS possIble to remove the OIl stramer through whIch

011 IS drawn mto the 011 pump To remove the stramer unto the umon connecting
the 011 pIck up to the pump and unscrew the secunng bolts

The stramer may be dIsmantled for cleamng purpose by removing the de

hvery pipe flange bolts
Notice that there are the dowel pinS to the cover whICh must be posItIOned

correctly when reftttmg

Removing the Oil Pump

Remove the 011 pan and pIck up strainer Three of the ftve bolts secunng the

OIl pump bottom cover are long enough to secure the pump to the crankcase

FIg 4 Illustrates the pump In explosed form Unscrew the long bolts and remove

the pump with ItS dnve shaft

Dismantling the Oil Pump
Remove the setscrews and spnng washers whIch secure the cover to the b6dy

and take off the cover On tlltmg the body upSide down the Inner rotor with ItS

dnve shaft and the outer rotor wIth shde out

Refitting the Sump

Clean out the sump by washing It In paraffin the care to remove any traces

of the paraffm before reflttmg the OIl pan to the engme Pay patlcular attentIOn

to the 011 pan and crank case JOint faces and remove any traces of old Jomtlng
matenal Examme the JOint washer and renew It If necessary The old JOint
washer can be used again If It IS sound but It IS adVIsable to ftt a new one

Smear the faces of the JOint WIth grease and ftt the JOint washer Lift the OIl pan
Into positIOn and Insert the setscrews Into the flange tlghtlng them up evenly

Reassembling the Oil Pump

The outer rotor FIg 4 has a chamfered edge It IS of great Importance that

tills chamfer be towards the base of the body ftlure to assemble In thIS way Will

result In the cover IS tightened down Insert the slotted end of the dnve shaft Into

the body and brmg the rotors Into mesh

13



Oil strainer ass y

Oil pump dnve spmdle 01l pump plaln washer

Lock washer

Oil pump bolt

Oil pump gear
shaft

ass y

I

eJ
V Dowel pin

l Oil pump

D
cover

f

f i

Fig 4 Oil Pump

14

a



SERVICE OPERATIONS
ENGINE IN

WITH
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 startmg dog nut lockmg washer Unscrew the start
mg dog nut by usmg Heavy duty Shock type spanner

A few sharp blows m an ant1 clockwlse d1reCtIOn WIll slacken the nut

Pull off the crankshaft pulley

Removing the Timing Cover

The tImmg cover IS secured by set screw bolts each havmg ashakeproof
washer and a special plam washer Note that the specIal washer IS of elongated
shape and IS f1tted next to the tImmg cover flange

The spnng washers are Imme

dIately below the bolt heads
Take out the set screw bolts

remove the cover and Its Jomt t
washer Care should be taken not

to damage the washer when breakmg
the Jomt If damage does occur fit
a new washer cleanmg of the faces
of the JOint surfaces beforehand

Fag 1 Heavy Duty Shock Type
Spanner

Removing the Timing Gear
JI

The tImmg cham IS endless and It 1S necessary to remove both the crank
shaft and camshaft gears together Before domg thIS notIce the tImmg marks
on both gears and theIr relatIonshIp to each other

Draw off both the gears a httle at a t1me hrst removmg the crankshaft gear
retaining nut

As the gears are w1thdrawn care must be taken not to lose the packmg
washers from behind the crankshaft gear Between the camshaft gear teeth IS a

rubber nng Wh1Ch acts as a tenslOner and ensures SIlent operatIon of the cham
dnve Examme the felt washer and renew It If 011 has been lost be seepage

Refitting the Timing Gear

ReplaCing the components of the tlmmg gear 1S largely a reversal of the dIS

mantlmg process but spec1al attentlon should be pa1d to the follOWing pomts

15



FIt the crankshaft and camshaft gears mto theIr respective shafts Ensure
the tlmmg marks are opposIte and mime

Turn the engme crankshaft until the keyway IS at T D C and the camshaft
WIth Its keyway m approximately the one 0 clock posJtJon

Place the gears mto pOSitIOn ensunng that the keys are present m keyways
on the shafts Ensure that the tJmmg marks on the gears are opposite to each

other and mime Dnve the gears home

The same number of packmg washers taken from behmd the crankshaft gear
must be replaced unless a new crank or camshaft has been fitted In thIs case the

alIgnment of the gear faces and measuremg the alIgnment wIth a feeler gauge To

adjust the alIgnment It Will be necessary to vary the number of packmg washers
FIt the 011 thrower behmd the crankshaft gear so that Its concave face It to

wards the front of the car and check that the felt washer IS In posJtJon

Valve Rocker Cover Removal

Remove the aIr cleaner Unscrew the cap nuts secunng the engme IIftmg
brackets Remove the rocker cover and the cork Jomt washer

Removing the Rocker Assembly

Dram the coolmg system If anti freeze IS m use use a clean contamer

for the flUId If It IS to be used agam
It IS necessary to dram the system and slacken the cylmder head nuts

because four of the rocker shaft ftxmg nuts also secure the cylmder head
If the cylmder head nuts are not slackened dlstonatlOn may result and allow

water to find ItS way from the coolmg system mto the cylmders and pump
Notice that under the nght hand rear rocker stud nut IS a speCIal lockmg

plate Completely unscrew the rocker shaft blacket nuts and remove the rocker

assembly Complete with brackets and rockers

Dismantling the Assembly
To dIsmantle the rocker shaft assembly ftrst remove the grub screw and

lockmg plate from the rear rocker bracket

Remove the split pms flat washers and spnng washers from each end of the

shaft SlIde the rockers brackets and spnngs 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
bemg drawn out ThIS may be achlved by turmng the engme by hand untIl No I

push rod reacher Its lowest pOSItIOn
Unlock the tappet adJustmg screw and screw It back as far as It WIll go
Withdraw the split pm flat and spnng washers and slide the rocker off the

shaft
Sometimes the valve spnng WIll have to be slIghtly compressed by levenng

a screwdnvel under No 2 rocker thus allOWing the end rocker to slIde off the

shaft eaSily Repeat the procedure for No 8 rocker

16



Frg 2 Rear Locking Plate 1 Plate 2 Locatmg Stud

Reassembling the Rocker

On reassembly tIghten the pedestal bracket secunng nuts a httle at a time

workmg dIagonally from nut to nut left nut of No 1 pedestal bracket nght nut

of No 2 left of No 3 and so on returmng from the left nut of No 4 bracket and

repeating the process until they are all tight If the rocker assembly has been

completely stnpped down and rebushed the OIl holes wIll have to be rednlled

and the bushes reamed down to sIze before assembly on the shaft

The rockers and spnng must be replaced m theIr ongmal pOSJtJon on the

ends of the shaft Remember to replace the rocker shaft locating screw and

lock plate
Replace the spnng and flat washers wIth the spht pms on the ends of the

shaft Replace the rocker cover and gasket The vent pIpe should be at the

front of the engme Secure the cover by means of the two cap nuts ensunng
that the rubber bushed and engme hftlng plates are m positIOn If the rocker

cover gasket or the rubber bushes are found to be faulty they must be renewed

otherwIse OIl leaks will result

Push Rod Removal

If the valve rocker assembly has already been removed all that remams

IS for the push rods to be hfted out They may on the other hand be taken out

WIthout detaclung the rocker assembly
Remove the aIr cleaner and rocker cover

Slacken all the tappet adJustmg screws to their full extent then usmg a

screwdnver with the rocker shaft as a fulcrum depress the valve sprmg

17



sltde the rocker sIde ways and Itft 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 on
wards reassembly IS a straIght forward reversal of the dIsmantling process

Adjusting Valve Rocker Cltarances

Remove the aIr cleaner and rocker cover

There should be a clearance of O 014 In 0 3S mm fbetween the face of the
rocker and the base of the valve stem Whtlst checking the clearances It IS lm

portant to maintain pressure wIth a screw dnver on the tappet adjusting screw to

dIsperse the fIlm of 011 from the push rod cup Fallure to follow thIs procedure
WIll result In a wrong reading being taken

Turn the engine over by hand Starting handle untll the push rod stops falling
the valve IS fully closed

Fig 3 Adjusting the Rocker Clearance
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To adjust FIg 3 msert a screwdnver m the adJustmg screw slot and slaken
the lock nut Then msert 014 m feeler gauge between the face of the rocker and

the valve stem RaIse or lower the adJustmg screw until the correct clearance

IS obtamed

TIghten the lock nut and recheck the clearance
It IS Important to note that whIle the clearance IS bemg set the tappet of the

valve bemg adjusted must be on the back of the cam opposite to ItS peak

I
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ROCKER MECHANISM

Rocker shaft

Length
Outer dIameter

Rocker arm bush

Type
Outer dIameter before

mountmg
Inner dIameter Reamer

flntshed dImensIOn after

mountIng
ThIckness before reamer

fmlshmg
Clearance

Rocker arm

Bore

Lever ratIo

355 63 mm 14 1 32 m

15 850 15 875 mm 0 624 0 625 m

WhIte metal wIth steel hnmg

19075 19 101 mm 0 751 0 752 m

15 888 15 901 mm 0 625 1 2 0 626m

1 644 1 727 mm 0 065 1 2 0 068 m

0 013 0 051 mm 0 0001 2 0 002 m

19012 19 037 mm 0 7481 2

0 749 1 2 In

25 003 to 35 719 mm

63 64 to 1 13 32 m

CYLINDER HEAD

Removing the Cylinder Head

Dram the coohng system by openmg the radIator and cylmder block dram
taps

One IS sItuated mlet tube at the backSIde of the radIator and other at the
rear nght hand SIde of the engme If antI freeze mIxture IS m use It should be
dramed mto a SUItable contamer and retamed for future use

DIsconnect the negatIve cable from the battery be extractmg the termmal
screw and removmg the lug from the battery term mal post

Slacken both the retammg chps on the hose connectIng the radIator to the
thermostat housmg and remove the hose

Extract the termostat housmg securmg nuts and remove the housmg and
thermostat

Remove the alrcleaner carburetor rocker cover and the mlet and exhaust
mamfo1ds

Detach the Iugh tensIOn cables and remove the sparklOg plugs also dIS
connect the water temperature gauge connectIon from the thermostat housmg

Take off the rocker assembly not forgettmg to slacken the external cyhnder
head nuts at the same tIme

Withdraw the push rods keepmg them m the order of removal

I

i
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The cylinder head can now be lifted off the cylinder block To facIlitate

breadmg the cylmder head omt tap each sIde of the head wIth a hammer usmg
a pIece of wood mterposed 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

Remove the cylmder head WIth the valves still m posJtJon remove the

carbon from the combustion chambers and the valve faces Leavmg the valves

m positIOn for thIs operation ensures 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 usmg a chIsel shaped pIece of hardwood

Remove the valves and usmg the wIre brush clean out the carbon from the

mlet and exhaust ports
Blowout all traces of carbon dust with compressed aIr or type pump and

fmally clean the ports with gasolme and dry them out The carbon should now

be removed from the pIston crowns Rotate the engme until the pIston to be

worked on IS at T D C Protect the other cylinder bore from the entry of

carbon particles by pushmg a non fluffy rag mto them

Usmg a chIsel shaped pIece of hardwood Carefully remove the carbon from

the pIston crowns A nng of carbon should be left round the penphery of each

pIston and the deposIt round the top of the cylinder bore should not be touched

An mdlcatlon as to when decarbomsatlOn IS requIred IS generally gIven by an all

round loss of power Cars used mamly on short runs WIll reqUIre thIS attentIOn

more often than those used for long
runs

Decarbonising

Removal and Replacement
of a Valve

WhIlst the cylmder head IS

removed the valves can be taken

out To do thIS compress the
valve sprmg WIth the specIal valve

spnng compressor as shown m

FIg 4

Removal

Remove the two cap retammg
collets Release the valve sprmg
the valve spnng cap valve 011 seal

Inlet valve only and ItS retamer

WIthdraw the valve from the gUIde
Keep the valves m theIr re

lative posJtJons when removed from

the engme to ensure replacement
m theIr ongmal valve guIdes
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Fig 4 Valve pring Compressor
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Replacement
Note that the dIameter of the exhaust valve heads are smaller than the mlet

valve To replace the valves msert each valve mto Its gUIde and replace the

sprmg OIl seal and retamer FIt 011 seal chamfered sIde down wards The 011
seals are more easIly fItted If they have been soaked m engme 011 for a short
penod before use The 011 seal IS used for the mtake valve only

Replace the valve spnng and compress the valve spnng
RefIt the cap retamers and secure them by means of the valve cotters

Remove the compressor

Free length mm

Length m use and loaded
mm kg

Turnmng Nos of COIl
Effectlve turn of COli

DIa of COli wire

DIameter of COlI

Inner Sp
50mm

Outer Sp
52mm

36 9 13 1 t O 7
8 5
6 5
5 6 tO 2 mm

24mm

38 9 29 t1 5
6 5
4 5
8 510 2 mm

33 7 mm

VALVE SPRING

f

i x0

I

r1

i

r

A

O
132j4 0 IOO

10
N EH

00 I
1320 o Jcj1 t f r

Fig 5 Valve Spring Valve Ass y
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Valve Grinding
Before replacement of the cyhnder head the valves and theIr seats should be

exammed for SIgnS of pitting or burnt patches and dIstortion
If these condItIOns are present the valve seats must be recut before attempt

109 to gnnd m the valves whtlst dIstorted valve heads should be trued or the valve
renewed Only the mmlmum amount of metal should be removed 10 the turmng
process

When gnndmg a valve onto Its seahng the valve face should be smeared hght
ly WIth gnndmg paste and then lapped 10 WIth a suction type gnndmg tool The
valve must be ground to ItS seat WIth a semI rotary motlron A ltght COIl spnng
mterposed between the valve head and the port WIll assIst consIderably when ltftmg
the valve m order to rotate the face to a dIfferent posJtJon ThIs should be done

frequently to spread the gnndmg compound evenly
It IS necessary to contmue the gnndmg process until an even matt surface IS

produced on the seatmg and the valve face

On completion the valve seats and ports should be throughly cleaned WIth

gasoltne soaked rag and dned and the subjected to a compressed aIr blast The
valves should be washed 10 gasoltne and all traces of gnndmg compound removed

VALVES
J

Valve head dIameter

Intake valve
Exhaust valve

Valve seat WIdth

Valve stem outer dIameter

both mtake and ex

Overall length
Intake valve

Ex valve

34 7911 34 935 mm 1 370 1 375 m

30 023 30 150 mm 1 182 1 187 m

1 6310 015 mm

8 6805 8 6932 mm 0 341 3 4

0 342 1 4 m

109 54 mm 4 5 16 m

108 74 mm 4 9 32 m

VAL VE GUIDE

f r

Length Intake valve

Exhaust valve
Outer dIameter both mtake

and exhaust

Inner dIameter both mtake
and exhaust

Inner dIameter at guIde
mlet to msert both mtake

and exhaust
Clearance of valve stem

and guIde both mtake and
exhaust

47 63 mm 1 7 8 10

57 94 mm 2 9 32 m

14 313 14 440 mm 0 5635 0 5685 m

8 733 8 860 mm 0 3438 0 3443m

14 3 mm 0 5634 m

0 0394 0 0648 mm 0 0015 0 0025m

I
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Refitting the Cylinder Head

Ensure that the cyhnder head and cylInder block Jomt faces are clean
The cylInder head gasket IS marked Top so that It wIll be placed head

m correctly Place the gasket mto posltJon and lower the cyhnder head mto place
Fit the cylInder head securing nuts fmger tIght

Insert the push rods replacmg them m the posltJons from whIch they were
taken

Screw back all the tappet adJustmg screws Replace the rocker assembly
and screw down the securing nuts finger tIght Evenly tIghten the eleven cyhnder
head nuts a lIttle at a tIme m the order gIven m FIg 6 fmally pullmg them down
with a torque wrench set to 45 Ibs 1ft

5 7

oooo

o

D 10

8 4 2 6

Fig 6 The Order of Tighting the Cylinder Heag Nuts

1

Reset the valve clearances and fmally check them when the engme IS not

hot or cold The cyhnder head nuts may pull down shghtly more after the engme
has attamea Its normal workmg temperature 10 whIch case the valve clearances

t will have to be checked agam and reset If necessary
Refit the mlet and exhaust mamfolds
FIt the craburetor and reconnect the control hnkage Reftt the IgmtIon advance

suctIon pIpe 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 clearances Re

place the rocker cover takmg care to ftt the cork gasket correctly
Place the thermostat and Its housmg m posltJon and secure wIth the three nuts

Reconnect the water temperature gauge wIre and fIt the radIator hose to the ther
mostat housmg Connect the cables to the battery Ensure that the radiator and

cyhnder block dram tapes are closed and reftll the radIator
Clean and adjust the sparkmg plugs and reftt them chppmg on the hlghtenslOn

leads The flnng order of the engme IS 1 3 4 2 Replace the chp wluch se

cures parr of the electrical whlnng harness to the SIde of the head

The IgnltJon can now be switched on and the engme started When the normal

operatmg 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 atr cleaner when the fmal check has been made

Whilst the engifie IS runmng check that the water hose connectIOns and fuel
line umons do not leak TIghten them If necessary
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Removing and Refitting Valve Guides

Remove the cyhnder head

Remove the appropnate valve and

spnng
Rest the ylmder head with Its

machmed face downwards on a clean

surface and dnve the gUIde downward
mto the combustion space wIth a dnft

ThIS should take the form of a hard
ened steel punch See Fig 8

When fIttmg new valve guides these

should be dnven m from the top of the

cyhnder head

0

Fig 8 Hardened Steel Punch

Renewing a Valve Spring in Position

Fig 7 Renewmg a Valve Glade

In an emergency a new valve spnng can be fitted wIthout removmg the cyhnder
head When domg thIS the apphcable pIston must be brought to ItS T D C posltJon
to ehmmate any posslblhty of the valve falhng mto the cylmder

Remove the spark plug from the cyhnder concerned Hold the valve onto Its

seahng WIth the aId of a sUItable tool such as a bent screwdnver WhICh WIll pass
through the sparkmg plug onftce and locate on the valve head By usmg the rocker

shaft as a fulcrum pomt the spnng can be compressed WIth two screwdnvers or a

fork ended bar
WlthClraw the valve cotters and renew the valve spnng

25



r

r

O il
t

l

Jt

J

r

t
I 1

c
o

t

1

Nut

Cotter
Pln

f

Washer

Washer

fl
dJust

screw
nut

l

LocatIng

spnng

V

I

ker

i
plate

out
s

de
l

Il
iC
1

a

ve

roc

S

II

5

crew

h

f

h

I

71

v

J
alve

rocker

IlJ
J

shalt

i

Rocker
shaft

racket

t

9b

t

Sprm8
retalner

Tappet
adjustIng

screw

Il

Rubber
ring

Push
rod

Outer

spnng

lnner
spnns

1

j

1Jl

Valve
rocker

ll

1

t

01

r

r
I

ChaIn
tenSIon

Bolt
t

L
OC

wasber
lo
l

l

TImIng
cha
n

CAMSHAFT
VALVE

GEAR



r

J

11 1

A 2

@

I

e

tJ 3

@ Q

I
@

e
flelt o

00 Or
e

Frg 9 Cylinder Head

I Engine slln
2 011 fIll

g brdcket

1 Valv

er cap

4 was e

ercover

over JOint

n Thermostat
6 JOint washer

7 Cylmder head

ff

27

J
A

rr

evh

I

r
q

w

f
cr

l



Jr
it

Removing and Replacing the Tappets

Remove the carrWetor and the
rocker cover then tak off the
mamfolds

DIsconnect the hIgh tensIOn

leads from the sprkmg plugs
remove the rocker assembly and
wIthdraw the push rods keepmg
them m theIr respective pOSItIOns
so that they wIll be replaced onto

the same tappets
Remove the tappet covers and

hft out the tappets also keepmg
them m same locations FIg 10

New tappet should be fitted by
selective assembly so that they fall

mto the gUJds under theIr own

wdlght when luorlcated

Assembly IS a reversal of the
above procedure but car should be
taken to see that tappet cover JOIntS
are 011 tight and that the rockers

are adjusted to gIve the correct

valve clearance Fig 10 Removing a Tappet

7

Piston and Connecting Rod Removal

Dram the coohng water from the engme and radIator Dram and remove
the sump from the engme then dIsconnect and remove the od strainer Take
out the set screws 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

dlsmantlmg It IS essential they are fItted mto theIr ongmal posltJons To en

sure Qorrect refIttmg mark the caps and connectmg rods on the SIdes to Iden

tify them together The pIston and connecting rods must be WIth drawn up
wards through the cyhnder bores

Release the connecting rod from the crankshaft and slowly push the pIston
and rod upwards through the cyhnder bore

NOTE

It may be necessary to remove the nng of carbon or hp from the top
of the cyhnder bore WIth a hand scraper to aVOId risk of pIston nng
breakage

Remove the assembly from the top of the cyhnder block
Check the crankpms for ovahty WIth a paIr of mIcro meter caltpers

and examme the beanng surface for scoring eIther defect WIll neces

SItate the removal of the crankshaft for regnndmg
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CONNECTING ROD

pl

DIstance between center of

large end and small end

Large end beanng

Type

Overall length
ThICkness

Outer dIameter
Width of large end

End play of large end

Fmlshmg dimensIOn of mner

dIameter of small end bush

Standard

1441 0 03 mm

Coppensh metal with steel llnmg upper
SIde

WhIte metal with steel lmmg lower
SIde

25 273 25 527 mm 0 995 0 005 m

I 8288 1 8352 mm 0 072 0 0725 m

51 346 mm 2 015 m

26 8 mm 1055 m

o 203 0 305 mm 0 008 0 012 m

17 450 17 462 mm 0 6870 0 6875 m

CRANKSHAFT

Clearance of beanng pen

phery to cyhnder block hole

Matenal

Clearance of beanng mner

dtameter and crank Journal
DIameter of mam Journal

End play of crankshaft

Crank pm dIameter

Standard

DIfference of crank pm
dIameter

End play when flywheel was

mstalled

0 013 0 050 mm

Forged steel

l

o 0127 0 0508 mm 0 0005 0 0020 m i

50 183 50 825 mm 2 0005 2 001 m

o 051 0 076 mm 0 002 0 003 m

47 640 47 652 mm 1 875 1 876 m

Less than 0 012 mm 0 00048 m

Less than O 05 mm 0 002 m

The shell beanng are removable by hand The beanngs are reqUIre no

beddmg m It IS bemg only necessary to ensure that the hOlsmgs are scrupu

lously clean and dry and to place the beanngs mto posltJon with the tangs located

m theIr correspondmg slots Always renew beanngs If they are scored or dam

aged m any way or followmg the regnndmg of the crankshaft beanng surfaces

In the latter case underSIze beanngs Will be requIred and the bnds of sIzes avaI

lable are 0 010 0 020 0 030 and 0 040 etc
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Fig 11 Crank Shaft

1
f

PI STON

Replacing Pistons and Connecting Rods

Insert each pIston and connecting rod assembly Into the cyhnder from whIch It

was taken It IS essential that the splIt In the skIrt of the pIston IS pObltJOned to

wards the camshaft

Compress the piston rings WIth inserting pIston uSing tool FIg 12 and gently
tap the crown of the pIston With the wooden end of a hammer handle until the pIston
IS clear of the pIston nng clamp

I

Fig 12 PIston Adapter

if

l

t 1

it
Jf J

l
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Now push the piston down the cylmder block until the big end of the connectmg
rod Just protrudes through the bottom of the cylmder bore then posItIOn upper half

beanng shells

NOTE Each upper lower beanng has two OIl holes there by ensunng
suffIcient and It IS of the greatest Importance that the correspondmg 011 hole m the

beanng shell regIsters with the 011 way to provide an unobstructed passage
Pull the connecting rod onto the crankpm takmg care not to injure the beanng

surface Insert the shell mto the connecting rod cap posltlon the cap and the lock

mg washers Insert the setscrews and tighten with a torque wrench to 21 7 24 6
lbs ft

Fmally knock back the lock washers

Check the connectmg rod bIg end for side clearance 1 1000 m and see that
the shell beanngs are not bmdmg on the crankpm when rotatmg the crankshaft
If It IS dIffIcult to turn undo the bIg end and examme the shell and seat for dIrt

or grit
Before reassembhng always apply a httle clean Oil to the pIston surfaces and

mto the cyhnder bore Never ftle the connectmg rod caps or theIr matmg surfaces

as thiS creates ovallty m the beanng

Removing a Piston

Remove the clampmg bolt from the small end of the connectmg rod and push out

the gudgeon pm The gudgeon pm IS a push ftt m pIston at 70 F 21 1 C

When reassembhng ensure the gadgeon pm IS posItIoned m the connectmg rod

so that ItS groove IS mime with the clamp screw hole Check that the spnng washer

fttted under the head of the pitch bolt IS not damaged

C
f

PISTON PIN

DIameter

10 1000 m

17 447 17 452mm
0 6869 0 6871 m

17 574 17 579 mm

0 6919 0 6921 m

17 701 17 706 mm

0 6969 0 6971 m

17 828 17 833 mm

0 7019 0 7021 In

64 20 64 45 mm

2 568 2 578 m

Degree to be able to push It by
fmger at 200C

o 003 0 010 mrn

0 0001 0 0004 m

Over SIze 5 1000 m

2tt 15 1000 m

Length

Clearance of pm and pm hole

Clearance of pm and connectmg
rod bush hole
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PISTON AND BORES

There should be a clearance of O 0010 0 0016 m 0 025 0 040 mm

PISTON RINGS

The pIston nng gap should be O 008 0 013 10 0 203 0 330 mm when checked
10 the cyhnder bore The clearance of tne compressJOn rlOgs 10 theIr grooves
should amount to 0 0015 0 0035 m 0 038 0 089 mm and the 011 control nng
o 0016 0 003610 0 041 0 092 mm

Hecause the pIston nngs do nor travel to the end of the cyhnder bores a hp
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 nng caused by
the top pIston nng stnklOg the hp

PIston and nngs are avatlable 10 0 OlD 10 0 254 mm 0 020 10 0 508 mm
0 030 10 0 762 mm and 0 04010 1 016 mm overslzes The pIston nngs

should always be htted from the crown of the pIston and never pushed upwards
over the skIrt Before httmg the nngs remove any carbon deposit from the

grooves 10 the pIston When httIng note that the second compressIOn IS tapered
type and 011 control nng IS slat type processed by chromIUm platIng
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t REMOVING REFITTING

Experience has shown that It IS much easIer to remove the engine and trans

mISSIOn as a smgle umt than to detach the engme by Itself

To remove the engme and transmISSIOn upwards proceed as follows
Completely dram the coolmg system and the transmIsSIOn dIsconnect and

remove the battery and ItS supportmg tray
Remove the upper and lower radIator hoses by undonng the retammg clIpS
DIsconnect the capacitor lead at the dlstnbutor 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 011 gauge and water temperature gauge leads from theIr termmals
on the engme

Engine Transmtsswn Assembly bemg ltfled from ChasSlS

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 mamfold
From below the vehIcle remove the gear change selector rod from the lever

on the transmISSIOn casmg
DIsconnect the earth strap from the starter motor Remove the hand brake

control rod supporting from transmISSIOn

DIsconnect the speed meter cable from the transmISSIOn Uncouple the pro

peller shaft pmIOn franges at rear axle and draw the shaft out of the transmIssIon

To allow the engme and transmISSIOn to be drawn forward the radIator must

be removed by undomg the four secunng bolts
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OPERA TION WITH THE ENGINE REMOVED

The followmg operations are best performed wIth the engme removed from

the car

Although Itmay be found possIble to carry out cerram attentlons wIth the

engme m posItIOn It IS more convement to do the work on the bench

Withdrawing Camshaft

The camshaft IS pOSJtJoned by a locatmg plate held by three screws and

shakeproof washers Note the posJtJon of the small lubncatlng 011 hole m the

locating plate when replacmg should be to the nght of the engme
End play of O 003 0 007 m 0 076 0 178 mm IS controlled by the thIckness

of the locating plate and can be checked WIth a dIal mdlcator set agamst the cam

shaft gear
Before wlthdrawmg the camshaft the dlstnbutor and ItS dnvmg spmdle push

rods and tappet WIll have to be removed Remove the 011 pump and ItS dnve

shaft and take off the tlmmg cover and gears The engme front mountmg plate
IS now accessIble and may be removed by wlthdrawmg the setscrew and lockmg
plates The dynamo swmgmg Itnk must be removed

Take out the setscrews secunng the camshaft locatmg plate when the cam

shaft can be WIthdrawn from the cyltnder block

CAMSHAFT BEARINGS

Wlute metal beanngs with steel lmmg are used for the camshaft They can

be taken out renewed when necessary It bemg usual to do thIS when the cyltnder
block IS bemg recondJtJoned

The beanngs can be removed by dnftmg them out of theIr hosmgs
When fitting new beanngs care must be taken to lme up the 011 holes WIth the

correspondmg holes m the cylmder block

Tap the new beanngs mto pOSItIOn and ream them to gIve a runmng clearance

of O 001 0 002 m 0 025 0 051 mm

Refitting the Camshaft

Tlus IS a reversal of the lOtroductlons for removal Care should be taken

however to ahgn and engage the dnve pm m the rear end of the camshaft WIth

the slot m the 011 pump dnve shaft
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Main Bearing Caps

Remove the flywheel and clutch
Take off the tJmmg cham the sump and stramer and the engme rear mount

mg plate Unlock and remove the bolts secunng the mam beanng caps to the

cyhnder block also the two bolts secunng the front cap to the engme front bearer

plate
Note that a thrust washer IS fitted on each sIde of the centre mam beanng to

take the crankshaft end thrust These thrust washers each consIst of two semI

cIrcular valves one half havmg a lug whIch IS located m a recess m the detach
able half of the beanng the other bemg plam

When flttmg new beanngs no scrapmg IS reqUIred as they are machmed to

gIVe the correct runmng clearance of 0 0005 0 002 m 0 0127 0 0508 nn

Ensure that the locating tangs are properly engaged m theIr recesses

Handle the new beanngs carefully so as not to damage the fme surface ftmsh

Remove all traces of dIrt and 011 from the housmgs and throughly dry them
WIth a non fluffy rag Make sure that the Oil ways are clear When flttmg the

bearmg caps ensure that they are replaced the nght way round Each cap IS punch
marked and the marks should face the camshaft SIde of the engme

fJ

I

Engine Rear Slde
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Caution
Never file the beanng caps to take up excessIve playas thIs wIll cause

ovaltty
Always cover the beanng surfaces wIth engine OIl when they are replaced
The main beanng caps are held In posJt1on by set screws and lock washers

Pull the set screws up tight WIth a torque wrench set to a loading of 75 80Ibs ft

10 36 11 05 kgm
When refItting the mam beanng caps tIghten the center one ftrst after each

cap IS tighten rotate the crankshaft to ascertam that It revalues freely
If It IS tight remove the last cap tightened and examme the beanng and ItS

seating for foreIgn matter

Check the crankshaft end play by means of a dIal gauge ThIS should be 0 002
m 0 051 mm

If a beanng has run It IS essential to clean out all OIl ways m the crank

shaft and block Wash out the engme sump and the stramer

The OIl pump sho lld be dIsmantled and cleaned Ensure that no particles of

beanng metal are left wlthm the engme lubncatlon system

FIg 15 Remarmlg a Mcnn Bearing Cap Extractor
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FUEL SYSTEM
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The fuel tank has a capacIty of 31 0 Ittres 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 mto the carburetor float chamber A large and effIcIent air cleaner fIlters the
aIr supply to the carburetor

THE GASOLINE TANK

Drainin the Tank and Fuel Gauge

The fuel tank IS dramed by tummg the wrench operated dram cock

Fuel Tank Gauge Unit

Fig 1 Fuel Tank Securing

SItuated on the top face of the tank IS the gauge unIt To remove wIthraw
the set screws whIch secure the Unit to the tank not forgettmg to dIsconnect the

electncallead beforehand Care must be taken not to stram or bend the float

lever as thIS may serously effect subsequent gauge readmgs Remember thIS

also appltes when eftttmg the Unit

Examme the Jomt washer to ensure that It IS m pOSItion and undamage
ThIs IS essential as the JOInt between the tank and gauge Unit must be fuel tight
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Troubles and Repairs of Gasoline Tank

A When Fuel Leaks from Gasoline Tank

When a crack dIstortion or damage IS found In the tank repaIr or replace It

To make repaIrs put marks with chalk at the leakIng pOInts and even after

the fuel In the tank has been draIned out blow with compressed aIr through the

tank to force out stagnant gasolIne vapor completely RepaIrs should be done only
when the tank IS completely dry

Leakage IS ordInanly mended by soldenng When weldIng IS necessary the

above precaution must be stnctly observed OtherWIse there WIll be danger of

exploslOn

B When Gasoline Fails to Reach Gasoline Strainer

If the fuel fatls to reach the gasohne strainer when there IS some fuel left In

the gasoline tank and the operation of fuel pump IS known to be satisfactory check

the follOWIng pOints
When It IS dlfftcult to confIrm the dehvery of fuel at the strainer loosen the

connector at the fuel Intake of the carburetor

1 Check to see If gasohne pIpe IS

clogged with dust and dIrt ThIS can

be eastly checked by dIsconnecting
the connector of the pIpe and blow

Ing WIth compressed aIr toward the

dIrection of the tank Then from the
tank end blow the pipe again and

clean the pIpe
In many cases the tip of gasohne

Intake pIpe of tank umt IS clogged
with dust and water

Therefore together with cleaning
of the pIpe the Intenor of the tank

should be cleaned by removmg the

drain plug at the bottom of the tank

Check to see If the gasohne pIpe
of the tank umt IS so bent as to fall

to reach the fuel surface

The standard posJtJon of the bottom

end of pIpe IS about 3 4 m apart from

the bottom m order to prevent ItS

suckIng up sedIments on the tank bot

tom

If not normal remove tank umt

and adjust the bend of the pIpe
Check too seelf the vent hole of the

ftller cap IS clogged WIth dust and dIrt

not supplymg aIr to the tank

AccordIng to the degree of vacuum

wlthm the tank fuel cannot be drawn

up even by the operatlOn of fuel pump

j

Fig 2 Wtring of Fuel Gauge

1 Umt Gauge 4 19mtlon Switch
2 Fuse 5 Ammeter

3 Fuel Gauge 6 Battery
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So be sure to clean the aIr vent of the cap
If you should lose the cap and substitute a wooden plug for It a measure

whIch is sometimes wirnessed the condItIOn mSIde of the tank becomes the same

as though It were sealed up Always use only the standard cap

Operation and Repairs of Fuel Gauge
As shown m FIg 2 the fuel gauge consIsts of the dash Unit and tank Unit

The dash Unit whIch is mstalled on the mstrument panel has two cotls that
cross each other at nght angles whose magnetic forces control the movement

of a keeper iron pIece with a hand mdlcator

On the tank Unit a contact arm shdes over a resIstance m response to the

float level
As shown m FIg 2 If the IgnJtJon switch IS turned on when the tank IS empty

electnc current WIll flow from the battery through the ammeter mto COIl A and
then through the contact arm to the ground

Cotl A IS then magnetized attracts the Iron pIece and the mdlcator pomts
to E

As the float IS raIsed and the contact arrn moves tank unit mcreases resIs

tance m the CIrcuit and thus the current wluch traveled through COIl A then flows
thIs time both contact arm and COIl B and fmally to the ground

As both A and B cils are so wound as to have theIr magnetic poles m the same

dIreCtiOn the iron pIece wtll rotate to the directIOn where the magnetic power of
the two COIls can be balanced WIth the mdlcator deflectmg m the dlrecnon of F

That IS this IS a gauge of electnc resIstance control type E sIgnifIes
Empty level and F Full level

Troubles with Fuel Gauge and their Remedies

When somethmg IS wrong with the readmgs of the fuel gauge fIrst diS

connect the wlnng at the Unit and turnm on the IgnitIOn SWItch ground and un

ground the termmal end of the saId wlnng to the body of the car

If the mdIcator of the dash Unit swmgs acnvely between E and F the wIrmg
between the dash Unit and the saId termmal end IS m good condltJon WIth the de
fect eXlstmg either m tank Unit Itself or m poor ground of thIS Unit

In the test mentIOned m the preceedmg secnon If the mdlcator does not swmg
but Itmoves moves to E when the dash UDlt end of the wlnng from the tank Unit

IS grounded the wlnng between the dash Unit and tank Unit IS def ctJve

Therefore rewlnng or repalrmg is reqUIred
If when mdlcator flals to swmg but sparkmg is observed when the wlnng

connectmg the battery with the termmal on the dash Unit IS dIsconnected at the
dash Unit end and grounded It proves the wlrmg IS satisfactory and the trouble
IS m the dash Unit Itself

If sparkmg does not occur the wlrmg whIch IS thus mdlcated to be out of

order should be repaIred or replaced
Incorrect readmgs of the mdlcator probably means that the heIght of the float

of the tank Unit is m error

In thIS case adJust the heIght of the float by bendmg the rod
Troubles with the Unit are dIffIcult to repaIr so it should be replaced by a new

Unit
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In checlang the tank Untt be sure to Insert a fuel gauge In the CIrcuit

between the battery and the unit

FUEL STRAINER

Instruction for Disassembly

To remove the bowl from the body loosen the strainer nut and remove the

wIre to a SIde Take off the bolt nut and washer from the wIre and remove bowl

gasket and screen

The strainer body IS made of aluminum alloy Take good care not to break

threads of each connectIOn

Pay attention not to tighten the strainer nut so excessIvely that the gasket and

bowl are broken

When mstalhng the stramer assembly the strainer bracket should be cleaned

suffICIently Dust and dIrt on the bracket surface prevent plug from keeping aIr

tight
1Il I

1511tl

a
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Fuel stromer Assembly
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FUEL
COMPONENTS

PUMP
OF FUEL PUMP

Hand pnmer
lever rod

i Cap bolt

cap screw washer

Fuel pump cap

Fuel pump cap gasket

Angle connector

Rocker arm

slde spacer

Rocker
arm pln

Lower body gasket sheet

Rocker arm slde spacel

rRocker

j@arm ass y

Rocker arm pln

Rocker arm slde spacer
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FUEL PUMP

Type
Method dnven

DIaphragm spnng

Free legnth
Length m use and tenslOn

Rocker arm spnng

Free length
Valve spnng

Free length

ThIckness of valve

Performance

Max quantIty dIscharged

Max pressure dIscharged
Max degree of suctlOn

vacuum

Hand pnmer quanty

dIscharged

DIaphragm purnp

Dnven by camshaft

36 5 O 1 mm

18 mm 1 6 O 1 kg

30mm

95mm

1 6mm

1300 cu cm per mmute at 1000 r p m

of cam 500 mm m suction heIght
110 130 mm m mercury column

More than 400 mm m mercury column

80 cu cm at 20 strokes

The fuel pump whIch IS of the dIaphragm type IS mechanIcally dnven by the

eccentnc part of the camshaft of the engme
It draws gasohne from the tank and dehvers It under pressure to the carbure

tor

Even when the engme IS not runnmg fuel can be dehvered under pressure by

movmg the hand pnmer 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 agamst dIaphragm spnng and then IS

pushed up agam by ItS spnng

By the movements of the dIaphragm and functIonmg of the valves at the mlet

and outlet of the pump chamber gasohne IS drawn up from the tank to the carbu

retor
If the float chamber of the carburetor contams enough gasolme and the needle

valve IS closed gasohne IS not allowed mto the carburetor

Thus gasolme IS stored m the pump chamber and due to ItS pressure the

dIaphragm IS kept down and cannot return

Under thIs condltlOn the rocker arm works m vam as the rod remams low

The rocker arm spnng serves to prevent nOIse keepmg the rocker arm

pushed agamst the eccentnc of the camshaft
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Disassembling Inspection

Checkmg wIth fuel pump mstalled on engme
Switch off and stop the engme Disconnect the fuel pIpe at the mlet umon of

the carburetor and then turn the engme with the crank handle

Now the gasohne should be ejected vlgorounsly from the tip of the pIpe once

every two rotations of the crankshaft

To test the functIOn of the pump alone operation of the hand pnmer and

checkmg the fuel ejection IS enough

Removal from engme
Fuel pump can be easIly removed by disconnecting the mlet and outlet umons

and loosenmg the 2 attachment nuts

Inspection pnor to dlsassembhng
Pnor to dlsassembhng 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 lmk and pms are worn

Method of dlsassembhng
first wipe dIrt off the outer surface of the pump and put marks on both the

upper and lower bodies to make their reassemblmg easy
It IS eaSIly separated mto two when the fIve screws around the upper body

are loosened

Take great carenot to damage the diaphragm dunng thiS disassembly

Checking Repaires of Parts

Wash the dIsassembled parts well m gasohne then mspect them
I

Replace the dIaphragm If any damage ImpregnatIOn by gasohne
Replace a valve assembly If any wear or faulty operation IS detected

Even If repaIrs are unavoIdably reqUIred the hmlt 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 outlet and dress the surface with a fme oIlstone

In case of Irregulanty of the seat surface of the mlet valve which cannot

be taken off from the body recondItion ItwIth a cutter and gnndmg tool

When the surface of the valve IS faulty place some very fme gnndmg corn

pound on the surface of a flat pIece of glass plate and gnnd Ithghtly wIth the tip

of a finger The standard thIckness of tbe valve IS 1 6 mm

The hole of the jomt parts of diaphragm shaft and lmk may be worn to some

extent ThIS IS not senous but when senous eccentnc wear crack or break

age IS found the part must be replaced
As a remedIal measure such wear can be compensated for at the time of

dlsmanthng and reassembhng of the body by msertmg a packmg 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 contact face WIth the cam and

that WIth the hnk and ItS pm hole are senously worn
1
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When ItS re employment by recondmomng IS unavoIdable add matenal to

the rocker arm and lmk by weldmg and flmsh them wIth a file but thIs cannot

last long and IS no more than a temporary measure

Renew the arm pm when It IS found worn excessively
The dIaphragm spnng arm spnng seldom become faulty but when weakened

replace them always with standard ones

If the dIaphragm spnng IS too stron It results 10 overflow of the float cham

ber of the carburetor
The tensIOn of the spnng must not be strengthened or weakened arbltranly

by hand
Check to see If there IS any warp on the Jomt surfaces of the cap and body

and after dlsassembltng IS over renew the gasket to keep Its alr tlghteness

Reassembling Installing

Employ standard spnngs for the vanous uses as stated before

Install valves preCIsely for close contact wIth theIr respective seats

In screwmg 10 of upper and lower bodIes and dIaphragm fit them together
accordmg to the marks WhClh were put before the dlsassemblmg and altgn one

screwmg hole to Its mate and then screw 10 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 10 tight one by one smce It causes warpmg Instead clamp all

the screws ruund loosely and umformly
Then tighten them dIagonally and lastly re tlghten all of them 10 order to make

sure

As a general rule gaskets should be replaced by new ones

Installation on the engme IS done 10 the reverse order to that for dIsassembly
Be sure to set the rocker arm so that It IS contacting the eccentnc of camshaft

properly not the rear SIde or to one SIde Replace the gasket between the cyltnder
block and pump with a new standard one

Checking Function

When repaIrs of the pump IS over or before It IS mstalled on the engme

make a check to see

When a vacuum gauge IS connected to the pump mlet port and the pump IS

mounted on a tester the rocker arm IS activated by the eccentnc of the camshaft

revolvmg at 1000 rpm Then the gauge pressure should nse to hIgher than 400

mm of mercury column and even If operation IS dlscontmued thIS condItion

should remain for more than 3 seconds
When a gauge or tester IS not avatlable test 10 the followmg way

Clost the mlet port and outlet port wIth ftnger tips Then after operating

the rocker arm several times suddenly release the ftngers The pump IS 10 good
condltlons If 3 to 5 seconds thence there can be heard strong mlet and outlet

nOIse respectively
The pump IS mechamcally fIt for use when by connectmg a hose to the mlet

port It IS able to draw up gasoltne from a heIght of more than O 5 m After

mstallmg the pump test Its functlons dunng operatlon
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A Connect the gasohne pIpe on the mlet 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 gasohne from the outlet port

8 Connect the gasohne pIpe to the outlet port sIde and tighten all the plpmg
omts Then turn the engme agam several times to see If there IS any leakage

of aIr or gasohne from each connection
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ADJUSTMENT AND INSPECTION OF ENGINE

The engme must always be operated m the best possIble condItIon and for
thIS purpose pencxhc mspectlon and adjustment must be mamtamed m a certam
order whIle m use as well as after overhaul

Order of Inspection and Adjustment of Engine
1 Check the coolmg water water level and extent of ftlthmess

2 Inspect the battery all connections level of electrolyte speclftc gravItyof electrolyte and voltage
3 Inspect the 011 amount fIlthmess clasSIfICation and vIscosIty
4 Cleaning of spark plugs and adjustment of theIr gaps
5 Measurement of compressslOn pressure of cyhnders The standard com

pressIOn pressure of the engme IS approx 163 lbs per sq m at 350 r p m
Measurement of pressure IS made m the followmg manner see FIg 1 First
warm up the engme temperature of coolmg water 70 80 C Then remove all
spark plugs and pull out the throTtle knob all the way that IS m the carburetor
tne throttle valve and choke valve
are fully opened press a compres
SIOn gauge agamst each spark plug
hole and runmng the starter

motor with a fully charged battery
read the maxImum pressure ob
tamed wIthm 5 8 rotations of xhe
motor ThIS measurement must

be made as qUIckly as pOSSIble
It the compressIOn pressure

of anyone cyhnder differs by 10
lb jsq In or more from that of
another the cause must be m

vestlgated
6 Check and adjust the dlstn

butor
If the breaker contact pomts

have defective contact surfaces
dress them and adjust the gap
to O 45 0 55 mm

Also turn the cam of the dls
tnbutor clockwIse and check to

see If the governor can carry out advancmg functIOn

7 Adjust IgnItIOn tlmmg correctly
By utJhzmg a power tlmmg hght the function of the governor can be checked

together WIth the IgnitIOn tlmmg tilummatlon of carnk pulley Will enable to m

spect the condItIons of runnmg and advancmg of the tlmmg B T D C 20

8 Inspection of fuel pump and gasohne stramer
9 Adjust the slow settmg of carburetor

Fig Compression Gauge1
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10 Checkmg operatIOn of generator
Check the generating conditIOn and functlonmg of the cut out relay by means

of mdlCatlOnS of the ammeter

11 Adjustment of slack m fan belt

12 Adjustment of valve tappet clearance

13 Road test

WhIle dnvmg m 3rd speed at about 25 km hr suddenly step on the
accelerator If only a sltght knockmg results the IgnItion tlmmg IS correct

Slow speed adjustment IS made so that the speed IS about 15 km hr when

dnvmg m 3rd speed

Diagnosing of Engine by means of Vacuum

Gauge and Combustion Tester

In dlagnosmg the engme the condmon of each

cyltnder can be assumed by measunng ItS com

pressIOn
For employment of a vacuum gauge connect

It to the engme mtake manIfold and refer to FIg
2

The use of a master motor tester as shown
m FIg 2 IS convenIent

When a combustion tester IS used mstall a

speCIal mtake pIck up m the exhaust tube and

after the engme has been started analyze by
means of a speclal gauge the combustIOn gas
whIch flows through the connectmg hose mto the

tester and Judge the combustion condmon ac

cordmg to the mIxture ratio of fuel and aIr

When measurement IS to be made m ramyor cold

weather use an auxlltary condenser between the

pIck up and the meter otherWIse the excessIve

mOIsture m the exhaust gas WIll damage the func

tlonmg of the meter If permitted to enter It

Fg 2 Motor Master Tester
Ava lable for 4 6 and 8 Cylmder
Engrne

When a SUN tester IS to be used make adjustments accordmg to the followmg
table

Condmons Without load SUItable WeIght RatIO of MIxture

Low Speed RunnIng 70 t 2
600 r p m

HIgh Speed Runnmg 5
852 000 r p m 2
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Engine Trouble Shooting

FIg 3 IS mtended to be of assIstance m the systematic analysIs and Isola
tIOn of symptoms of engme troubles so that the defective pomts may be accurately
traced and economIcally repaIred

1

Normal condItIOn

Settles between 18 20 In

2

Normal condItiOn

When IndIcator fluctuates

between a range of 0 251D

as engme IS raced rings

and valves are In good

condltlODs

3

Even If Indicator settles

If read mg IS low rmgs or

011 arc ID faulty condition

4

When above 3 condItIon

eXists Indicator Will sWing

to 0 In 1f engIne IS raced

5

When Indicator sometimes

drops by 4 In or so valve

sticking eXists

51

6

When mdlcator drops by

several Inches at certalO

time alves are burnt

7

When Indicator drops Jy

about 2 m valves leak

Faulty sllatmg of valves

8

When IndIcator OSCIllates

actIvely between 14 and
18 In valve stem gutde IS

worD out

9

When wIth a shght speed
Ing up mdlcator moves

between 10 22 m and
wIth Increase of speed the

range becomes larger
valve sprIngs are weak

10

When mdlcator remams

stIll between 8 15 m It
15 because either valve

timIng IS retarded or valve
clearances are notcorrect
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11

When indIcator settles bet

ween 14 7 In IgnItion

tIming s retarded

12

When IndIcator moves

slowly between 14 16 m

It s because eIther elect
rode gaps of plugs are too

narrow or breaker pOInt
IS defectIve

13

When md cator polOts to

5 m or below there IS

leakage at mtake manlfold

or gasket of carburetor

Faulty clampmg of gas

ket

14

When indIcator oscIllates

regularlybet een 5 19 In

there IS leakage at cy lIn
der head gasket Faulty
clamping of gasket

15

When indIcator first rises

hIgh drops down to zero

and then returns to 16 In

muffler IS clogged

16

When IndIcator moves

slowly between 13 17 In

carburetor IS poorly ad

Justed

FIg 3 IAagnosmg Engme by means of a Vacuum Gauge

No gasolme In carburetor

Batter dlschaq ed or connections poor

Tlmmg poorl adjusted

Irbemg sucked In

lPlug
spark Plug sparking weak

il Sparking at

termlnalS

T

r

gdl
orrect

Immg mcorrect

U

PI d
Short m CirCUIt

ugs 0

t3 not spark

L
IgmtlOD COil or condenser defective

No spark
Ing at ter contact pOint dirty
mmals Breaker POtnt contact poordefectIve

Break r arm m ulatlOn defective

Rotor shorted

asohne to tunk

Stramer defective

PIpe clogged
Float vah e stiCkmg
No aIr can enter tanh

Fuel pump not operatmg
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0
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d

0
d

0

c

c
bO

l
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Plugs
spark

Plugs do
not spark

10 ga olIne or ga olm supply stopped

Carburetor EEngme
seIzed

free of Lubrication msuffiClent
trouble

Compres AII bemg sucked In

Slon good Jet or pipe clogged

Carburetor Float sunk

defective Float m hIgh positIOn will not descend

Carburetor attachment not secure

EPlston
f1ng or vahe sticky

Piston or connectmg rod broken

alve seatmg poor

Breaker arm sprmg defectIve

No spark

reontaet
pomt poor

mg from Rotor shorted
cOli hne

Breaker Igmtlon coil or condenser defective
arm good Dlstnbutor wet

Cap insulatIOn defective

Cord shorted or connectIOn poor

C
Vlnng shorted or cut

Sparkmg form coil hne
Plugs dirt orbroken

ompreSSlOn poor

A Trouble Shootmg Chart

Compression weak

Valve clearance Incorrect

Valve spring weak
Valve deformed

Muffler clogged
Continuous

lack of power
Valve tlmmg Incorrect

lgOltlOn retarded too much

Carburetor adjustment poor

GasolIne supphed InsuffiCIently
arbon deposits exceSSive

Gasolme of poor grade

Intermittent carburetor defective

lack of power Valves slickIng
Pre Ignition

gives off abnormal nOIse I verheatlng
BearIng worn

Plugs dirty
Sparkmg Breaker pOint defectIve

Irregular Intermittent shortmg
Mlsfirmg Mixture too rtch

Insuffielent gasolIne supply to carburetor
Sparkmg normal Water In gasoline

Nozzle clogged

Power weak

Engine operatIOn
defective darmg

running
Engme

B Trouble Shoohng Chart
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CARBURETOR

SPECIFICATlONS

20 30C Type Pnmary Secondary

Bore dIameter 28mm 30mm

Ventun dIameter 21 8 mm 25 14 7 mm

Mam Jet 98 115

Mam aIr breed 60 60

Slow Jet 48 48

Slow AIr FIrst 100 160

Slow AIr Second 220

Slow EconomIzer 145

Power Jet 40

Power valve Begms to open when the pnmary throttle
valve IS at 48 openmg

Float level 19 mm below the upper surface of the
float chamber body

t

The carburetor has the functIOn of atomIzmg the fuel mlxmg It m sUItable

ratio to aIr mId supplymg the mIxture to the engme
It IS therefore an Important parr whIch can mfluence the performance of the

engm
The Model 2D 3OC carburetor IS a hIghly effIcIent carburetor of two barrel

two step and down draft type havmg the followmg specIal features

j

ll Construction and Operation

@
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Secondary SIde Pnmary SIde Seconcary SIde

I Ikxlv a embly
2 VenturI

rloat chamber
I Throttle shaft
5 MaID Jet
6 MaID Jet carrier

7 Float chamber clver

8 Float
9 Ma ID aJ r bleed

Ill AIr bent pipe
II Choke valve

12 Choke control 11l1k

11 Conneclng rod

11 Choke wIre blacket

15 Throttle Wlre blacker

16 Lower body

17 AUX 1l Y throttle valve

18 Throttle valve
19 Bv pass hule
20 Iow Jet
21 VentUri
22 Auxlharv valve hdft
21 MaID Jet
24 MaID aIr bleed

25 Pump IDJecler
20 Out let valve
27 Inlet check valve
28 Power valve

29 Pump pl ton

10 AIr vent hole

11 Pump pl ton return pnng

12 Connecl ng rod
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Main Carburetting System
The fuel flowing out of the passage at the bottom of the float chamber passes

through the pnmary main Jet and then mIxed WIth the aIr commlng from the main

aIr bleed to be minute drops and inJect Into the ventun through the main nozzle

When the throttle valve IS WIdely open and the engine reqUIres dense mIxture

gas the acceletlng pump opens ItS power valve from where the fuel also flows

Into the main system
The power valve beginS to operate when the throttle valve opens 48 from

full closed posJtJon

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
Mechamcal accelerating pump synchromzed WIth the throttle valve IS adapted

When throttle valve IS open the pIston rod IS pushed up with the hnkage wluch

pushed up the pIston through the dumper spring When the pIston IS commlng
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 spnng and

hIts against the SIde wall of the small ventun to be minute drops compensating
tranclent sparseness of the fuel A Jetting amount of the fuel can be vaned WIth

the two holes provIded on the pump arm that IS the inserting posmons of the

connectIng rod

r Starting System
he choke valve IS provIded with the spnng and Installed eccentncally on the

normal carburetting deVIce and synchromzed 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 synchromzatlon of the choke valve

and the throttle valve can be exactly maintained often the engine has started fIrIng
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12 Choke conrrol lmk

I3 Connectmg rod
14 Choke wIre blacket
15 Throttle WIre blacket
33 Sta rung con rod
34 AUXIliary lever
35 Stanmg throttle lever
36 Sprmg
37 Throttle adJustmg screw

38 Con rod
39 Throtrle wIre clamp
40 Throtrle lever

41 Scale
42 Idle adjust screw

0 0

00
0 6

POWER CARBURETTING FUNCTION

Main Carburetting System
Same as the normal carburettIng function the fuel flowmg out of the passage

at the bottom of the float chamber passes through the secondary mam Jet and be
come mmute drops mlxmg with the aIr commg from the mam aIr bleed and IS
blown mto the ventun through the mam nozzle

Fig 12 Carburetor

1 Float level
2 Float

Model NJkkt 2D 30C

3 Needle valve
4 Needle valve carner

When the throttle valve of the normal carburetor IS WIdely opened and the

engme produces hIgh power the throttle valve of the power carburetor begms
to open by the sunchromzed Itnkage

However at the top of the power carburetor throttle valve IS an auxlltary
valve whIch IS not open at a slow speed with a heavy load due to the load of the
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counter weIght connected to the valve shaft even when the throttle valve IS open
When the engine change to sull hIgher revoluuons the auxlhary valve open
against the loat of the counter weIght and the power carburetor stans operauon
for high power When the normal carburetor throttle valve IS In a full open the

power craburetor throttle valve IS also to be In a full open

Float Chamber

The float chamber IS provIded cover of whIch IS made of glass of faCilitate

for inspecting inSide condItIon through the marked line of cover of It Adjustment
of the float level can be done from outSide by adding or subtracting the needle valve

carner gasket after removing the float needle valve Installed at the Inlet connector

As venulatlon within the float chamber IS of a aIr vent method and pressure
wltlun the ventun and the float chamber IS always constant no matter how sucuonal

reglstance of the aIr cleaner vanes fuel consumption can be always economIcally
maintained

@

Float Chamber

Adjusting Fuel Level

3 Pump arm

Float valve sheet gasket
45 Float yalve sheet
6 UnIOn bolt

7 BanjO Union

48 Needle vdlve
49 Spnng retdmer

SO Needle valve spnng
51 Choke wIre clamp

Float level IS shown on the float chamber cover With the hne 19 mm below
the body top to whIch fuel IS to be adjusted Adjusting the float level IS done by
adding or subtracting the gasket of float valve seat needle valve carner

AddJt10n or subtraction of 2 numbers gasket make the float level up or

down about I mm
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BRAKER POINT AND IGNITION
TIMING ADJUSTMENT

DISTRIBUTOR

Type

19mtlon timing standard

Apparatus of automatic advance

Advance starting vacuum pressure

Advance angle by vacuum

pressure of 340 mm Hg
Number of revolution at the

start of advance angle
Max advance angle at crankshaft

Rotating dIrection of cam

Flnng order

POint gap

Dowel angle
Contact arm spnng pressure

Condenser capacity

HItachI 0406 01

10 before top dead center

at 600 r p m

Governor type

100 120 mm Hg

120 18 Crankshaft
6 9 DIstnbutor

450 r p m

11 15 at 2400 r p m

CounterclockwIse

1 3 4 2

0 45 0 55 mm 0 018 0 022 In

50 55

O 5 O 65 kg
O 20 O 24 mfd

InsIde the dlstnbutor IS a braker pOint as shown In FIg 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 Therefore the
maintenance of thIS braker must not be treated Itghtly Also because the time

dunng whIch the IgnItlon COIl current flows vanes 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 011 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 gasoltne
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 ftxlng screw Next

by turning the adjusting screw move the plate until a feeler gauge of O 45 to 0 55
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DISTRIBUTOR
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mm 0 018 to 0 022 ms thIckness shdes easily between the braker pomts
Then tighten the Flxmg screw securely

fmally check the gap once more then remstall the rotor The Intenor and
extenor of the cap IS wIped clean with a soft dry piece of cloth extra attention

bemg paId to the areas between the termmals Clean the center electrode on the
mSlde of the cap also

Whether or not the vacuum type tlmmg advancer IS functlomng properly can

be determmed by the mspectlOn pOlnter located at the dlaphragm lf as the engIne
IS bemg run thIS pomter moves when the engme speed IS suddenly changed the
advancer IS satisfactory

AdJusttng the Pomt Gap

ADJUSTING THE IGNITION TIMING
The IgnltlOn tlmmg IS adjusted to 10 degrees before top dead center wIth the

engme stopped as shown m Fig 1 With thiS adjustment the automatic tlmmg
advancer of the dlstnbutor advances the IgnitiOn tlmmg even further at the time

the engine starts to rotate and the tlmmg IS mamtamed constantly at valves
SUItable for the rotational speed

WIth the engme stopped adjust so that the dlstnbutor breaker pomt Just
breaks when the pIston of the No 1 cylinder IS m ItS 10 degrees before top dead
center posltlOn for compressIOn If a tlmmg lamp IS used the standard IgnitIOn
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I

1 ifi

i
timing IS 15 degress before top dead center at Idling 600 rpm sp d

In the case of marks wluch are not evenly spaced pOinters indIcate 10 deg
15 deg and 20 deg posmons fo e tOp deatl center Adjustment IS made by
the follOWing procedure t

1 FIrst adJust the dIstributer t9 the Jorrect gap as descqbed prevIOusly
2 Turn the crankshaft gradually untll the top dead centermark FIg 1 on

the pulley penfery cOincIdes with the mark tor 10 deg before top dead center
on the timing gear cover as the crankshaft approas Its pQslt10ns somewhat be

fore that correspondmg to the end of the compresslotstroke of the No 1 pIston
Stop the crankshaft 10 this pas man The compress ioriistrblCe of the No 1 pIston
can be determmed If the spark plug of the No 1 cyhnder IS removed the hole

plugged wIth a hnger and the crankshaft turned WIth the crankshaft 10 the pre
vlOusly mentloned posmon the No I pIston IS m ItS posmon of 10 deg before

top dead center of compressIOn

5 L fl ufJ L
i ftr jj iSl

3 1I
on r 1 7 Jq

i
o

FJg 1 CheckJng the Ignihon nming

3 Next inserting the drlv10g shaft of th dIstributor at an angle to thE engme
engage the gear on Its lower an1 Jth the gear on the camshaft Dunng thIs t

assembly place the slot of the clstnbutor drive of the upper end of the shaft some

what to the left as shown In FIg 2 At thIS time the smalJ r of the semI cIrcles

IS placed toward the front

1f

p
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Fig 2 Setting of TimIng Gear Mark

4 AdJustmg the dIrectIOn of the rotor so that It engages the dnve shaft slol
mount the dlstnbutor to the engme Dunng tlus assembly he dIrectIOns of ttie
dlstnbutor and rotor must be as shown m FIg 3 At tliesame time the breaker

must be m Its pOSitIOn when It IS Just begmmg to open If these condItions do not

comclde they are made to do so by sltghtly turmng the dlstnbutor body only
To determlOe the posiUon when the breaker pomt IS Just begmmg to open turn on

the IgnItIOn key hold the end of the No 1 spark cord about 1 4 mch away from the

cyhnder head and turn the body until spark Jumps across the gap

The off set slot positIOn of the dnve shaft when the No 1 pIston IS m ItS com

presSIOn top dead center positIOn IS shown here y

5 Next put the dlstnbutor cap on and clamp It securely WIth the cltp
6 To the No 1 spark plug connect the cord from the termmal to whIch the arm

of the rotor IS pomtlig Thereafter connect the termmal cords to theIr spark plugs
m the counter clpck vtl e order so as to obtam a I 3 4 2 ftnng order

7 Upon comp1 tlonof the wlnng cover the dlstnbutor WIth a rubber cap The

engme should now start properly

dOrdmanly the pomter of the octane selector IS set at ItS zero rea 109 dunng
the IgniUon tlmmg adjustment If the octane number of the fuel bemg used IS low

and the engme knocks the pomter IS adjusted to the nght R to the optimum advance

angle

t
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Fig 3 Assembly Angle ofDnve Shaft

I Dtstnbutor shaft

2 Dlstnbutor dnve shaft

3 DIstnbutor flxmg plate

Converly If the octane number IS hIgh the pomter IS adJusted to the left A

Gne ulllt of cahbratlon of the selector corresponds to 2 deg of the dlstnbutor
I

angle and to 4 deg of the crankshaft angle
f When a tlmmg lamp IS used the standard settmg IS 15 deg before top

de d cent r WIth the eniJme IdlIng 600 620 In any case the optimum ad

J ustlpEmr IS that In whIch a shght knockmg IS heard when WIth tie car runnmg 1
at 9W speed ID HIGH TOP gear acceleration IS apphed suddenly

Mof
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CHECKING THE SPARK PLUGS

t

Spark Plug
r

Type
Thread dIameter

Plug gap

N G K B 6 E

14 mm

O 60 O 8 mm

The spark plug has the functIOn of Igmtlng the aIr fuel mIxture wIth the spark
whIch Jumps between Its electrodes Dunng Its operatIOn It IS subJected to ex

tremely hIgh temperature and pressure If thIs vehIcle NGK Model B 6E Spark
plugs are used Care should be taken to see that the specIfIed spark plugs are
always used for replacement

Spark plugs are apt to become dIrty with

deposits of carbon and 011 droplets whIch may
cause leakage or shonng between the delecto
rodes Furthermore the spark plugs are sub

Ject to wear after long use Therefore remove

the plugs every 2 000 km 1 200 mIles of dnv

mg clean them and measure and correct theIr

gaps to O 6 to O 8 mm In correcting thlgaps
always be sure to bend only the grounp 9Iae
electrode never bend the center electrode If

the msulator IS damaged replace the spark
plug A wIre feeler type plug gap gauge should
be used

When screwmg m the spark plugs be sure

not to forget the copper washers If these have

been flattend out or are worn they WIll not be

gas tight and WIll cause such trouble as mter

ference with the dISSIpation of heat To mstall
a spark plug fIrst screw Itm as far as ItWIll

go by hand then fmally tighten It by means of

a socket wrench The use of such unsUItable

tools as an adjustable wrench may crack the

msulator Each spark plug must be tightened
securely yet not too tight

Any dIrt 011 or such Impuntles adher

mg to the outsIde of the spark plugs WIll ImpaIr
theIr performance Therefore frequently
clean the spark plugs by wlpmg WIth a pIece of

clean cloth
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Spark Plug Section

1

2

3
4
5

Center electrode
Ground SIde electrode

Gap
Insulator porcelam
Cyltnder head
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GENERAL DATA

CLUTCH

Type
Construction of disc

Outer dla of facmg
Inner dla of facmg
ThIckness of facmg
Gross fnctlon area

ThIckness of dIsc ass y

DISC run out

Backlash at splmed part

Surface stram of pressure

plate
Ditto

Smgle dry dIsc plate
WIth coIl spnng
184 mm J 249 m

127 mm 5 003 m

3 4 mm 0 1339 m

139 x 2 sq cm

8 85 mm 0 346 m when releasmg
7 5 mm 0 30 m when depressmg
Less than 0 5 mm 0 02 In

0 05 0 15 mm 0 002 0 006 In

Less than 0 05 mm 0 002 In

O 10 mm 0 004 m

Operating method 011 pressure

Inner dIa of master cyhnder 22 2 mm 7 8 m

Inner dIa of operating

cyltnder 19 05 mm 3 4 In

Operating hqUJd Genume super brake 011

PRESSURE SPRING

Free length
Compressed length
Surn

Effectlve turn

CoIl wire diameter

Length In use and load

49 5 mm

Less than 30 mm

8

6

3 5 0 03 mm

35 7 mm 57I kg

RELEASE BEARING

Construction

HeIght of release plate

Release plate run out

Play of pedal

Carbon beanng type

From flywheel face to rear end of

plate 58O 5 mm

Less than 0 03 mm 0 0012 lD

ApproXImately 25 30mm 0 98 118m

67



DRIVEN PLATE ASSEMBLY
ThIS IS the flexIble type m whIch the spltned hub IS mdlrectly attached to a dIsc

See Fig i whIch transmIts the power and the over run through a number of coIl

spnngs held m posmon by retaInmg wIres

Two fnctlOn Itmngs are nveted to the dISC

COVER ASSEMBLY
The cover assembly consIsts of pressed steel cover II and a cast Iron pres

sure plate 2 located by SIX thrust spnngs
Mounted on the pressure plate are three release levers whIch PIvot on floatmg

pms retamed by eye bolts Adjustment nuts are screwed on the eye bolts and se

cured by stakmg Struts are mterpossed between the lugs on the pressure plate and
the outer end of release levers

Anti rattle spnngs load the release levers and retamer spnng connect the re

lease lever plate

RELEASE BEARING

The release beanng consIsts of a carbon beanng shrunK mto a beanng cup

beanng located by the operatmg fork and the release beanng retamer spnng

RUNNING ADJUSTMENT

Owmg to the hydrauhc deSIgn of the clutch controls no adjustment IS necessary
to the clutch pedal

j
P

Fig 1
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I UutLh UISL dsembly
2 1 1 eSbure plate
1 Release level pIn
4 Eye bolt

Releae lever strut

6 ReleJse lever
7 Thrust spring
8 ReleJbe lever plate

9 RetaIner bprIng
10 Eye bolt nut

II Clutch cover

12 Washer
11 lolt
14 Anti rattle sprIng
I RetaIner spring of

release bearIng

16 Release bearing
assembly

17 RubberIxot
18 Lever assembly

19 Nut
20 Plane washer
21 Lever bush
22 Bolt

Removing the Clutch

To gam access to the clutch It IS first necessary to remove the transmiSSIOn

complete from the engme
Once the transmiSSIOn umt IS free a turn at a tIme by diagonal selectIOn until

the spring pressmg IS relIved

Then remove the screws completely and lift the clutch assembly away from the

flywheel Fmally remove the driven plate assembly
The release levers are correctly set on assembly Interference WIth thiS set

tmg unless new parts have to be fItted WIll throw the pressure plate out causmg
Judder

Dismantling Assembling Gauging
By usmg service tool FIg 2 the clutch can be qUickly dismantled reassembled

and adjusted to a high degree of accuracy
The tool comprises the followmg parts base plate centre pillar spacmg washers

distance pieces hlght fmger actuatmg mechamsm setscrews speed brace and

metal box As thiS tool IS umversal a chart mdlcatmg the patIcular parts to be

used for patIcular types of clutch Will be found on the mSlde of the lid of the box

Tool No 4799

Dism antling
WIth the clutch assembly select

three spacmg washers Fig 2 mset and

place them over the code letter B on the

base plate

I Release lever heIght
Inulcator

2 D stanLe pIece
3 Center pIllar
4 Clutch cover

Set screw

6 Pressure plate
7 Thrust sprIng
8 SpacIng washer
9 Base plate

10 Lack nut

II AdjustIng screw

12 Release lever

Fzg 2
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Now place the clutch assembly on

the three spring washer so that the holes
In the cover comclde WIth the tapped
holes m the plate msert the setscrews

provided and tIghten them a little at a

tIme by dIagonal selectIon until the
cover IS fIrmly attached to the base plate
at all possIble pomts ThIS IS most Im

portant If the best results are to be a

chieved Mark the cover pressure plate
lugs and release levers with a centre

punch so hat the parts can be reassem

bled m theIr relatIve posItIon m order to

maIntain the balance of the clutch
Detach the release lever plate from

the retammg springs and remove the

three eye bolt nuts or adJustmg nuts

Slowly release the pressure on the

springs unscrewmg by dIagonal selec

tIon the setscrews securmg the cover to

the base plate The clutch can be lifted

to expose all components for Inspection
The release levers eye bolts struts and

springs should be exammed for wear and

distortIOn Renew these parts If neces

sary bearing m mInd that the thrust

springs must only be renewed In sets

Clean all parts and lubricate the bearing
surfaces of the levers eye bolts etc

sparingly with grease
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Fzg 3 Assemblmg Tool

Place the pressure plate over the three spac1l1g washers on the base plate WIth
the thrust spnngs In pOSItIOn on the pressure plate See Ftg 3 Assemble the

release lever eye bolt and pm holdll1g the threaded end of the eye bolt and the lI1ner

end of the lever as close together as possible WIth the other hand Insert the strut

111 the slots on the pressure plate lug suffiCiently to allow the plaIn end of the eye
bolt to be mserted m to the hole 111 the pressure plate

Move the strut upwards lI1to the slot 111 the pressure plate lug and over the ndge
on the short end of the lever and drop It mto the groove formed m the latter

Fit the other two levers 111 a SImIlar manner Place the cover over the assem

bled parts ensurll1g that the antI rattle sprmgs are 111 posItIon and that the tops of
the thrust sprIngs are directly under the seats m the cover In additIOn the mach1l1ed

portIOns of the pressure plate lugmust be directly under the slots In the cover

through which they have to pass
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Compress the pressure springs by screwmg down the cover to the base plate by
uSll1g the special set screw placed through each hole m the cover Tighten the screw

a httle at a tIme by dIagonal selectIon to prevent distortIOn to the cover

The eye bolts and pressure plate lugs must be guided through the holes 111 the

cover at the same time

Gauging
Screw the nuts lI1to the eye bolts and proceed as follows

Screw the centre pillar lI1to the base plate and slip the distance piece over the

pillar followed by the cam shaped height fll1ger Adjust the height of the release

levers by screwmg or unscrewmg the eye bolt nuts untIl the height fll1ger when

roted Just contact the helghest poInt on the tip of the release levers

Replace the height finger and pIllar by the clutch actuatIng mechamsm See

Inset Fig 3 and actuate the clutch several tImes by operatll1g the handle

This Will enable the parts to settle down on their kmfe edges
Replace the height finger and distance piece and readjust the height of the re

lease levers checked for run out as near the edge as poSSible as If the error

IS more than O 02 In press over the high spots untIl It IS true wIthm thiS figure
It IS Important to keep frictIon facmgs free from 011 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 centralIsed by a dummy drive gear shaft which fits

the sphned bore of the driven plate hub and the pilot bearing of the flywheel
The clutch cover assembly can now be secured to flywheel by means of the

holdmg screws tIghtemng them a turn at a tIme by diagonal selectIon

There are two dowels 111 the flywheel to locate In the clutch cover Remove the

dummy shaft after these screws are fully tIghtened Fmally remove the dummy
shaft and refit the withdrawal bearing and transmISSIOn The weight of the trans

mission must be supported dunng refIttIng m order to aVOid stram on the first

motIon shaft and dH5tOrtlOn of the driven plate assembly
FlI1ally repeat the procedure to make qUIte sure the release levers are seatmg

properly and gauge agam Secure the eye bolt nuts and fit the release lever plate
on the tIpS of the release levers then secure by means of the three retaInIng

springs
Release the setscrews a lmle at a time by dIagonal selectIon and remove

the clutch assembly from the base plate

Refacing the Driven Plate

If a new complete clutch driven plate IS not available new lImngs may be fitted

to the old driven plate In the followmg manner

Each rivet should be removed by USIng a 3 5 mm diameter drill The rivets

should not be punched out Rivet one new facll1g In posItion then If the correct tool
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IS not aVaIlable use a blunted center punch to roll the rivet shanks securely agaInst
the platp The second facmg should then be riveted on the opposite side of the plate
with the clearance holes over the heads already formed In fIttIng the first facmg
The plate should then be mounted on a mandrel between centers and checked for run
out as near the edge as possible If the wabblIng IS more than 0 02 m press over

high spots until It IS true wIthm this figure It IS Important to keep friction facmgs
free from 011 or grease
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CLUTCH NEW TYPE

GENERAL DATA

Type
ConstructIon of disc

Outer dla of facmg
Inner dla of facIng
Thickness of facIng
Gross frictIOn area

Thickness of disc ass y

DIsc run out

Backlash at splmes part

OperatIng method

Inner dla of master

cylmder
Inner dla of operatIng
cylmder

Operatmg liqUid
Return spring withdrawal

wire dIa

Free length
Length In used tensIOn

Smgle dry diSC plate
WIth COil spring
200 mm

130 mm

3 5mm

363 cm
2

8 6 9 I 111m when releasmg
7 3 8 I mm when depressmg
Less than O 5 111m

0 05 O IS mm 0 002 0 006 m

Oil pressure

15 85 mm 5 8 m

19 05 mm 3 4 m

Genume super brake 011

1 6mm

87 mm

136 mml5 kg

PRESSURE SPRING

Free length

Compressed length
Turn numbers

Power of compo m full

Wire diameter

Length m use and load

49 mm I1 5

Less than 25 111m

7 8

About 300 kg
3 3mm

29 2 37 512 kg

HELEASE BEARING

ConstructIon Ball bearing type

Height of release plate From flywheel face to rear end of plate
50 510 2 mm

Release plate run out Less than 0 03 0 0012 m

If use master diSC J 8 mml O 5 111m height height of release lever IS

50 51 O 2 mm
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DRIVEN PLATE ASSEMBLY

This IS the flexIble type m which the sphned hub IS mdlrectly attached to a disc

which transmits the power and the over run through a number of cOil springs held
m pOSItIOn by retammg wires

Two frictIon hmngs are riveted to the diSC

COVER ASSEM BL Y

The cover assembly consists of pressed steel cover and a cast Iron pressure
plate located by SIX pressure springs

MOlHlted on the pressure plate are three release levers

AdJustmg nuts are screwed on the bolts of pressure plate RetaIners of pressure
spring msert to the clutch cover holes and anti rattle springs load release levers

RELEASE BEARI NG

The release bearing consists of a carbon bearmg shrunk mto a bearmg cup

the cup bearing located by the operatmg fork and the release bearmg retamer

spring

RUNNI NG ADJUSTMENT

Owmg 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 hrst necessary to remove the transmiSSIOn

complete from the engme

Once the transmiSSIOn unIt IS free a turn at a time by diagonal selectIon untIl

the sprmg pressmg IS rehved
Then remove the screws completely and hft the clutch assembly away from the

flywheel Fmally remove the driven plate assembly
The release levers are correctly set on assembly lnterference with thiS settmg

unless new parts have to be htted will throw the pressure plate out causmg Judder

Dismantling Assembling Gauging

By usmg service tool the clutch can be qUickly dismantled reassembled and

adJusted to a high degree of accuracy
The tool comprises the followmg parts base plate centre pillar spacmg

washers distance pieces hIght fmger actuatIng mechamsrn setscrews speed
brace and metal box As thiS tool IS umversal a chart mdlcatmg the patIcular
parts to be used for patIcular types of clutch Will be found on the Inside of the lid of

the box
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Dismantling

Place the clutch cover assem1ly on the three spring so that the holes
111 the cover comclde with the tapped holes m the plate 1I1sert the set screws
provided and tighten them a little at a time by diagonal selection until the cover
IS fIrmly attached to the base plate at all pOSSible pomts This IS most ImportantIf the best results are to be achieved

Mark the cover pressure plate lugs and release levers with a centre puch so
that the parts can be reassembled m their relative posItion m order to maInta1l1 the
balance of the clutch

Detach the release lever plate from the eye bolts and remove the three lock nuts
and adJustmg nuts

I
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Slowly release the pressure on the

springs unscrewmg by diagonal selection
the set screws securmg the cover to the
base plate The clutch can then be hfted
to expose all components for mspectJon

The release levers and sprmgs should
be examIned for wear and dlstorslOn
Renew these parts If necessary bearing m

mmd that the pressure springs must only
be renewed 111 sets Clean all parts and
lubricate the bearing surfaces of the levers
sparingly with grease

q 51

Ttttt
tP 7

i8
mm

1 1

Ftg 5

AssemblinJ

Press the pm mto the eye bolt hole through the lug on the pressure plate as
shown
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Place the pressure plate on the base plate with the pressure springs 111 position
on the pressure plate and put the pressure spring retall1ers on It Cover and set the

clutch cover assembly on the base plate
Compress the pressure springs by screwlI1g down the cover to the base plate by

uSll1g the special set screw placed through each hole 111 the cover

Tighten the screws a little at a tIme by illagonal selectIon to prevent distortIon

to the cover Set the release lever on the eye bolt wIth lock nuts lI1sertIng for lug at

the edge of pressure plate

l

I
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Gauging
Screw the nuts mto the bolts and proceed as follows Screw the centre pillar

Into the base plate and slip the 9 stance piece over the llllar followed by the cam

shaped heIght fmger Adjust the height of the release levers by screwmg or un

screwmg the bolt nuts until the height fmger when rated Just contact the helghest
pomt on the tIp of the release levers

Replace the height fInger and pillar by the clutch actuatIng mechamsm See
mset Fig 5 and actuate the clutch several tImes by operatIng the handle

This will enable the parts to settle down on their knife edges
Replace the height fmger and distance piece and readJust the height of the re

lease levers checked for run out as near the edge as possible as If the error

IS more than 0 02 m press over the high spots untIl It IS true wIthm this figure
It IS Important to keep frictIon facmgs free from Oil or grease

FlI1ally repeat the procedure to make qUite sure the release levers are seat

mg 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 ImIngs may be fitted
to the old driven plate m the followmg manner

Each rivet should be removed by usmg drill The rivets should not be punched
out Rivet one new facmg m posItion then If the correct tool IS not available use

a bluntended center punch to roll the rivet shanks securely agamst the plate The
second facll1g should then be riveted on the oppOSIte side of the plate with the clear

holes over he 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 wabbmg IS more than 0 02 m press over high
spots untIl It IS true wIthll1 thiS fIgure It IS Important to keep frictIon facmgs free
from 011 or grease

Refitting the Clutch

Place the driven plate on the flywheel with the longer chamfered splmed end of
the driven plate hub towards the transmiSSIOn

The driven plate should be centralIsed by a dummmy drive shaft which fits the

splIned bore of the driven plate hub and the pilot bearing of the flywheel
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The clutch cover assembly can now be secured to the flywheel by means of the

holdmg screws tIghtemng them a turn at a tIme by diagonal selectIon
There are two dowels m the flywheel to locate m the clutch cover Remove a

dummy shaft after these screws are fully tIghtened 35 lb ft 4 84 kg m

Refit the release bearing and transmiSSIOn case The weight aVOid stram on the

drive shaft and distortIon of the driven plate assembly

DESCRIPTION OF CLUTCH
CONTROL

The clutch IS operated from a master cylinder oy means of a suspended pedal
A cylinder mounted on the clutch bell housmg IS coupled to the clutch operatmg

shaft

1

2

It
y

r
I

19

18

15

Ftg 4 Components of the Master Cylznder
I Push roo assembly II PIston return sprIng

2 Master Lyhnuer rubber boots 12 Clutl h master Lyhnder body

3 Stopper rIng
ass y

4 PJton econdary LUP ring 13 Let m valve release pm

Seconuary cup 14 Rmg
6 Pnmdry cup IS Gasket

7 MJster yhnder pIston 16 Filler cap gasket
8 Let m valve a sembly 17 Cap
9 Let m valve bprmg 18 End plug gasket

10 Return spring seat 19 End plug

81



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 111 turn moves the piston of
the cylinder pushmg agaInst the lever of the clutch shaft

The Master Cylinder
The master cylinder consists of an alloy body With a polished fJmsh 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 M aster Cylinder
Disconnect the pressure pipe UnIon from the cylinder and remove the securmg

bolts then the master cylmder 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 be removed and unscrew the release pIn

When the push rod has been removed the pIston with cups attached Will be ex

posed remove the piston assembly complete
The assembly can be separated by lIftIng the spring seat edge over the shoulder

ed end of the piston Depress the piston return sprmg allowmg the valve assembly
to slide through the elongated hole of the sprmg seat thus releasmg the tensIOn on
the spring

Examme all parts especially the gasket cylinder bore and piston cups for
wear or distortIon and replace the new parts where necessary

Assembling
Smear the assembly well With the recommended brake flUid and 1I1sert the

assembly 1I1to the bore of the cylinder end with piston cups lips m the bore

Replace the push rod With the secondary cup ring 1I1to the cylinder followed

by the stopper ring which engages 1I1to the groove machIned 111 the cylinder body
Replace the rubber boot and secure the umt by means of the two bolts on the

flange and refit the pressure pipe umon mot the cylinder

The Operating Cylinder
The cylinder IS of simple constructlon conslst1l1g of the body piston piston

with cup spring and bleed screw the open end of the cylinder bemg protected by
a rubber dust cover The cylinder IS mounted under Side of the startmg motor
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Dismantling

Remove the rubber dust cap from the bleed screw attached a bleed tube open the

bleed screw three quarters of a turn and pump the clutch pedal until all the fluid
has been draIned mto a clean contamer

Unscrew the flexible pIpe umon and push rod The operatIng cylinder can now

be removed Remove the rubber cover and If compressed air line IS avaIlable
blowout the piston from the side of umon

ExamIne all parts especially the seal and replace If worn of damaged

Assembling
Place the seal lI1to the stem of the piston with the back of the seal agall1st the

piston replace the springs with the small end on the stem smear well With the
recommended flUid and lI1sert lI1to the cylInder Replace the dust cover and mount

the cylinder 111 posItIon makmg sure the push rod enters the hole In the rubber boot

Secure the cylinder WIth the pll1ch bolt and screw In the pipe umon

Bleeding the Clutch System
Remove the bleed screw dust cap at the operatll1g cylinder open the bleed

screw approximately three quarters of a turn and attach a tube Immersll1g the open
end lI1to a clean receptacle contamIng a small amount of brake flUid

Fill the master cylmder reservOIr with the

recommended flUid and by usmg slow full

strokes pump the clutch pedal until the flUid

entering the c ntamer IS free frorJ1 air bub

bles 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 a carbon bearing and

the surface pushed the release plate
The carbon bearing has hIgh resistance

agall1st wear and does not need lubrication
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I Carbon bearIng 2 Clutch lever
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TRANSMISSION
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CROSS SHAFT
ASSEMBLY
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GENERAL DATA

TRANSMISSION

Model

Type of gear

Speed I

Speed 2

Speed 3

Speed 4

Reverse
No of tooth of gear

Mall1 drive gear
MaIn shaft 3rd gear
Mall1 shaft 2nd gear
Mall1 shaft 1st gear

Counter drive gear
Counter thIrd gear

Counter second gear
Counter first gear

Reverse Idler gear

4 stages for forward I stage for reverse

remote controled

Synchro meshed for speed 2 3 4

Synchro meshed helical gear type
320 UP UR 320 U UN

32010 07200 32010 07301
4 94 I 3 94
3 01 I 2 40
173 I 149
100 I 1 00
6 46 I 5 16 I

17

24

31
28 spur gear

31

26

20

11 spur gear

13 17 spur gear

20
25
31
28

31

26

20

11

13 17

BACKLASH OF VERIOUS GEARS
play on revolutlOnal directIon

Between mall1 drive gear and

counter drive gear
Between third gears

Between second gears

Between low gears

Between speed 3 4

Synchromzers and mam

Between peripheral
gears of speed 3 4

synchromzers and couplll1g
sleeve

Between speed 3 4

coupling sleeves and mall1

drive gear

0 075 0 125 mm 0 003 0 005 In

o 075 0 125 mm 0 003 0 005 m

o 075 0 125 ffim 0 003 0 005 1I1

0 075 0 125mm 0 003 0 005 m

0 03 0 12mm 0 0014 0 0048 m

o 075 0 125 mm 0 003 0 005 m

o 075 0 125mm 0 003 0 005 m
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Between speed 3 4 couplmg
sleeves and speed 3 gear 0 075 0 125 mm 0 003 0 005 m

Between speed 2 synchromzer
and mall1 shaft spline 0 003 0 12 mm 0 0014 0 0048 111

Between 2 synchrol1lzer and
speed 1 gear 0 075 0 125 mm 0 003 0 005 111

Between speed 1 gear and

speed 2 gear 0 07i 0 125 mm 0 003 0 005 m

MAIN DRIVE GEAR AND SHAFT

Inner diameter of bearing
at rear end of mall1 drive

gear

Outer dla of bearing at

front end of mall1 shaft

Mam shaft pilot bearing
No of needles of needle

roller bearing
Dla x height of dIttoed

bearing

Inner dla of 3rd gear

bearing hole

Outer d13 of 3rd gear
bush
before pressmg In

Play of periphery of 3rd

gear bush

Amendment limit of
dIttoed play

Inner dla of 2nd gear
bearing hole

Outer d13 of 2nd gear bush

Gap at periphery of 2nd

gear bush

Amendment limit of dittoed

gap

Thickness of front thrust
washer on mam shaft

Thickness of mterlockIng
ring on 2nd 3rd gear
bush

20 485 20 503 mm 0 8064 0 8072 111

14 460 14 448 mm 0 5693 0 5688 m

Needle roller bearing

18

3 mm x 28 mm 0 118 In x I 102 m

33 388 33 401 mm 0 3144 I 3149 In

33 312 33 325 mm 1 3114 3119 In

0 06 0 09mm 0 0023 0 0035111

O 15mm 0 0059 In

33 388 33 401 mm l 3144 1 3149 111

33 312 33 325mm 1 3114 1 3119 m

0 06 0 09mm 0 0023 0 0035111

o 15mm 0 0059 In

3 975 4 001 mm 0 1564 0 1575111

4 026 4 051 mm 0 1585 0 1595 m

4 077 4 102 mm 0 1605 0 1614111

3 937 3 962mm 0 1549 0 1559 In
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Thickness of rear thrust

washer on mall1 shaft

End play of 2nd 3rd

gear

Amendment limit of

dittoed play
Synchromzer spring

Free length
Outer diameter

COli dIameter
TensIOn

Outer dJa of synchromzer
10catll1g hole

4 826 4 801 mm 0 1900 0 1890 111

O 12 0 16mm 0 0048 0 0062 m

o 25mm 0 01111

127 mm 0 49 111

6 7 mm 0 25 m

o 8 mm 0 03 111

2 kg at 8 mm

9 32 In 7 144 mm

COUNTER GEAR

Inner dla at gear bearing
Outer dJa of shaft

Type of bearing
No of needles

Dta x length
Thickness of front thrust

washer

ThIckness of rear thrust

washer

Eng play
Amendment limIt of dIttoed

play

22 420 22 433mm 0 8826 0 8831 m

16 391 16 401 mm 0 6452 0 6456 111

Needle roller bearing
20 x 2 front rear

3mm x 23 8 mm 0 U8 0 936 In

3 91 3 96 mm 0 154 0 156 111

3 96 3 91 mm 0 1560 0 1540 m

4 013 3 988 mm 0 1580 0 1569 111

4 089 3 140 mm 0 161 0 160 In

4 166 4 140 mm 0 164 0 163 In

o 04 0 06 mm 0 0015 0 0023 111

O lOmm 0 004 In

REVERSE GEAR

14 338 14 376 mm 0 564 0 566 InInner dla of bush

Outer dla of reverse

shaft

Gap between shaft bush

14 249 14 262 mm 0 561 0 5614 111

0 076 0 127 mm 0 03 0 005 m

SHIFT ROD

I LockIng ball spring
Free length 30 2 mm
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COli dIameter

DIa of wire

TensIOn when m stalled

DIameter of check ball

Control rod return sprmg
Free length
COli diameter

DIa of wire

TensIOn when 1I1stalled

Change speed lever spring

Free length
COli dIameter

DIa of wIre

TensIOn when Il1stalled

Cross shaft spring
Free length
Coil dIameter
Dla of WIre

TensIOn when Il1stalled

011 to be used Standard of

011

Oil quantity necessary

75mm

12mm

19mm

5 16 111

8 6t0 4 kg
o 94 mm

817mm
10 5 mm

12mm

54 mm 3tO 3 kg

35 mm

20 mm

16 mm

12 mm 0 3 kg

38 mm

21 mm

23 mm

20 mm I tl kg

Genu1I1e gear 011 MP 90

HypOld gear Oil In warmer district

than 32 C use 140
I 8 Ir

t
DltlIIOI

lde o r

lIg 1 A

32OUuJI L3ZOU

riM A y 3201007300 32010 7400

tlH Ca 3210101300 3l10J OJ400

32OUP UR 2OIP

riM uy 3201007200 3 OI0l7800

rIM Cue 3210101300 3 IOl 1400

Components of TYansmlsSlOn Case
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DISASSEMBLING THE CASE

First dram the 011 from the transmiSSIOn by removmg the dram plug The

dram plug IS situated beneath the case at the left hand side

Clutch Withdrawal Lever

Bend back the lock washer remove the nut Its spring washer and screw the

bolt out of the bracket The leg of the clutch withdrawal support bracket on the

steering part of the car IS threaded do not therefore try to knock the bolt out or

the threaded m the support bracket Will be stripped Screw the bolt out Detach

the rubber dust cover around the Withdrawal lever from wIthm the clutch housmg

Cross Shaft Levers

The cross shaft levers are pOSItioned on the right hand Side of the case of
transmiSSIOn If the car has right hand steering and on the left hand Side If left
hand steering

A cotter pm spring washer and nut secures each lever to ItS shaft After
the nuts and washers have been removed the pms may be tapped out and the

levers lifted off the shafls

Side Cover

Holdmg the Side cover 111 positIOn are set bolts and set screw WIth serrated
washers all of which must be removed when the cover can be taken off

Chanlle Speed Cross Shaft s Select or Arm

Once the Side cover IS removed both the selector arm and change speed lever
cross shafts can be drawn from the case brIngll1g wIth them the change speed
gate Gentle pressll1g prISlI1g may be necessary to assist removal of the gate as

Its rounded ends are a tIght fIt 111 the machmed recesses on the Side cover seat

mg After withdrawal the gate can be threaded off the selector arm and change
speed lever At thiS stage the shafts 011 seals and felt washers c n be with

drawn from the case at the operating lever Side

To remove the selector arm the shaft tap out the securmg pm The engage
ment lever IS anchored 111 ItS piVOt by a nut and bolt whIlst the piVOt IS connected

to he cross shaft

Front Cover

Release the front cover sItuated wlthm the clutch housll1g by removmg the nuts

and spring washers At thiS stage of disassembling do not attempt to remove the

cover and front washer
The operatIon WIll prove easier If the shift fork selector rods are tapped for

ward thus pushll1g the cover away from the casmg
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Selector Rods Forks

Usmg a soft metal drift tap forward for a short dIstance each of the three
rods and prIse out the keys which are fItted to prevent the rods from turnmg

Now drive each rod forward clear of the forks and extract them from the
case Care should be exercised 111 order not to lose the spring loaded ball fitted
to each fork Lift out the three forks notll1g carefully their respectlve positions
to assIst reassembly

FIttlng behmd the third speed fork IS a distance piece which must be retrieved
from the case when removll1g thIS fork

Reverse Gear

A lug WhICh IS an lI1tegral part of the mam castIng locates the forward end
of the reverse gear shaft To secure the shaft m pOSItiOn a setpll1 IS screwed

through the lug locatmg 111 the shaft The setpm IS locked by a tab washer

Straighten the tab washer release the setpll1 then tap forward and remove the re

verse gear shaft Lift out the reverse gear
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Fig 2 Fork Shaft
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I OperatIng change speed fork

aSbembly
2 Change speed LroSS shaft
3 Change bpeed operatIng fork
4 Change speed operatIng fork
5 Fulcrum pIn
6 Change speed cross shaft

lever
7 Lock pIn
8 Selector shaft assembly
9 Selector shaft

10 Taper pIn
I I Selector cross shaft Inner

lever
2 Cross shaft 011 seal

13 Felt rIng

Counter Shaft Gear

14 Selector cross shaft lever

1 Lock pIn
16 Plane lock washer plane nut

17 Change speed gate assembly
18 Reverse fork
9 Reverse fork rod

20 Check ball
21 LockIng ball sprIng
22 Fork rod lockIng strIp bIg
23 Fork rod lockIng strIp small
24 First second speed fork
2 F rst second speed fork rod
26 ThIrd fourth speed fork
27 ThIrd fourth speed rod

7
l

i
l

J p
t

0
I 7

1 I
t if1tptif

t
t

1
t

optt
J j i

Usmg a soft metal drift drive the counter shaft

forward and our of the 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 castmg
when the mam and drive shafts together With their re

spectIve gears have been removed

Remove the needle roller bearing wIthll1 the count

ter gear cluster It IS necessary to break the retammg

clrcl1ps before drIvll1g out the bearing WIth a suitable

piece of metal tubll1g

Main ShafL

Fzg 3

The mam shaft can now be withdrawn from the transmISSIOn casmg To remove

the gears from the mall1 shaft first slide off the third and fourth speed synchrol1lzer
assembly then with a piece of wire mserted through the hole m the gear cone de

press the small spring loaded plunger whIch locates the splmed washer at the forward
end of the mam shaft turl1lng the washer mto lme 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 mam shaft As

the phosphor bronze sleeves and their common drIvll1g washer are a tIght fIt on the

shaft the shaft should be Immersed m warm Ollm order to expand 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 separatmg the second speed constant mesh gear
assembly from the first gear umt and then slide the first gear assembly free of the

roam shaft To release the speedometer wheel from the mam shaft straighten the

tab washer and unscrew Its securing nut then slIde the speedometer wheel off the

shaft Do not lose the key Take off the dIstance piece and the ma1l1 shaft bearmg
can be separated from ItS housmg after the nut has been prIsed from the shaft
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Fzg 4 Components of the Transmzsszon

1 Gear case front cover 23 SynchrOnIzer spnng
2 Front covergasket 24 Ball

3 Main dnve gear nut 25 Main shaft bearIng retainer

4 Lock washer assembly
5 Main dnve gear bearing 26 Bearing retainer locator

6 Main dnve gear 27 Key
7 Main shaft pilot bearing 28 Main shaft spacer
8 ThIrd fourth speed synchrOnIzer 29 Speed meter dnve gear

sleeve 30 Main shaft lock washer
9 ThIrd fourth speed synchrOnIzer 31 Main shaft nut

nng 32 Locking peg
10 ThIrd fourth speed synchronIzel 33 Locking peg spnng

hub 34 Counter shaft gear
11 ThIrd fourth speed synLhronIzer 35 Counter shaft needle roller

nng 36 Counter shaft front thrust

12 Main shaft washer

13 F rst speed gear 37 Counter shaft snap nng
14 Main shaft becond speed gear 38 Counter shaft spacer
15 Main shaft thIrd speed gear 39 Counter bhaft

16 Main shaft front thrust washer 40 Snap nng
17 Mam shaft gear thIrd speed bush 41 Needle roller
18 Main shaft cotter thrust washer 42 Rear thrust washer
19 Main shaft gear second speed bush 43 Reverse shaft
20 Second speed synchrOnIzer nng 44 Reverse gear bush

21 Main shaft rear thrust washer 45 Reverse gear assembly
22 Second speed synchrOnIzer hub

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 synchrol1lzers
but care must be taken to retrieve the three balls and springs 111 each assembly
Take out the mam shaft front needle roller beaTings from the end of the drive

gear shaft

Rear Oil Seal

ThIS 011 seal IS situated m the end of the rear cover and should not be diS

mantled unless suspected of leakll1g It IS almost Impossible to take off the seal
Without damagmg It consequently a new 011 seal should be fitted If the old one has

been moved It WIll be seen that the 011 seal housmg IS pmched mto pOSItIOn
ThiS can be removed by usmg a punch and hammer

Drive Gear Shaft
Before drIvmg the drive shaft from ItS posItion tilt the counter gears now 111

the bottom of the case to clear the drive shaft gear USlI1g a long drift mserted

through the mam shaft opemng drive the drive shaft forward complete WIth

bearing and clrclIp from the case

The counter gears may now be removed from the case

To remove the bearing from shaft knock back the tab lockmg washer and un

screw the shaft nut ThiS nut has a left hand thread

The bearing can now be driven from the shaft preferably by restIng the clrclIp
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of the outer race on the Jaws of an open vice and drIvmg the shaft downward
Use a hIde or lead hammer for the operatIon as great care must be exercised

to prevent the end of the gear shaft from spreadmg

ASSEMBLING THE TRANSMISSION

Synchromesh Sub Assembly

During manufacture both speed gear and the thIrd and fourth speed coupling
sleeves are each paired with theIr respectIve synchromzers Only mated pairs of
these parts should therefore fItted

Special gUides are available to faCIlitate the reassembling of the three balls
and springs lI1to the synchrol1lzers The gUIde IS of the same dIameter as the coupl
lI1g sleeve as shown Fig 5

The gUide IS slipped over the synchrol1lzer and turned untIl the hole comcldes
With one of the three sockets A sprmg and ball are then placed m posItion the

ball depressed and the gUIde rotated for each spring and ball m turn untIl they are

all depressed The gUIde IS then pushed further along the synchromzer splmes
followed by the couplmg sleeve

As the coupling sleeve replaces the gUIde the balls fmd their correct locatIon
111 the couplmg sleeve It should be noted that the couplmg sleeve has a much

greater depth of flange on one Side and on reassembly thiS should fall towards the
rear of the box In additIOn the mternal splmes must be correctly located to allow
the baulkmg ring to pass through the machmed grooves between the teeth
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Counter Shaft Gears
FIrst locate the two thrust washers to the counter gears ensuring that the

larger washer IS at the front and then place the gear cluster m the gear case

Check that there IS end play for the cluster gears of between 0 04 0 06 mm

0 0015 0 023 and remedy If necessary by fIttIng a thicker or thmner rear

washer

Thickness of front thrust washer
3 91 3 96 mm 0 154 0 156 111

Thickness of rear thrust washer

3 96 3 QI mm 0 156 0 154 m

4 013 3 988 mm 0 1580 0 1569111
4 089 4 064 mm 0 161 0 160 m

4 166 4 140 mm 0 164 0 164111

0 44 0 06 mm 0 CJOl5 0 0023 111

Temporarily replace the counter shaft with a thm rod which will permIt the

gear cluster to remam out of mesh with the mam and drive shaft gears

Drive Gear Shaft

The ball Journal bearmg should now be drifted on to the shaft with Its spnng

ring away from the geared end PosItion the geared end of the drive shaft m a

dummy 3rd and 4th speed coupling sleeve put the washer over the beanng tighten
the nut and lock It m positIOn

Smear grease 111 the end of the shaft where the mam shaft locates then load

the 18 needle rollers so that they adhere m posItIon by means of the grease
Turn the gear cas1l1g to ensure that the counter teeth are below the drive gear

shaft beanng housmg Failure to do thIS will result m damage to both the counter

gear and drive shaft geared ends

The drive shaft can now be drifted mto posItIon from the clutch housmg end

Ensure that the spring ring resisters properly m the racess on the gear case

Main Shaft
Press the mam shaft center bearing complete WIth housmg on to the shaft from

the rear The bearing must be pressed fIrmly agamst the shoulder of the center

splmed portIon of the shaft

LIghtly 011 the shaft forward of the bearing and refit the fIrst speed wheel

assembly with the synchromzer pomtmg forward

Refit the thrust washer on to the shaft followed by the baulkmg ring
The phosphor bronze sleeve wluch carries the second speed IS a tIght fit on the

shaft there Itmust be first Immersed In warm 011 and then slid mto posItion on the

shaft Fit the second speed wheel over the sleeve then the drIvmg washer and the

second bronze sleeve which carries the tlurd speed wheel The two sleeves are

locked together by the drIvmg washer Now posItion the third gear over Its sleeve

Place the spring and plunger mto t he hole m the mam shaft and slide the splmed
washer Depress the plunger With a piece of wire through the hole m the third pseed
and slide the splIned washer over the plunger Then turn the washer for the plunger
to engage With a groove 111 the washer
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The gears are now assembled on the mam shaft and there should be end move

ment for the fIrst speed gear between the center bearing and the keyed washer at

the rear of the second speed gear Assemble the two baulkmg rings to the thud

and top speed synchromzer and coupling sleeve

When fItted to the shaft the large boss of the mner splines of the synchromzer
must face towards the front of the box Also note that m each case the pomted ends

of the baulkmg ring lugs face mwards to the synchromzers Slide the third and

fourth synchrol1lzers slightly forward on the shaft to clear the counter gears and then

carefully gUide the mam shaft assembly mto the gear casmg When the housmg
surroundmg the mam shaft bearing IS flush with the gear casmg the counter shaft

gear cluster should be raised mto mesh with the gears and counter shaft Oiled and

fItted mto poSItion The ltpped end must be flush with the gear casmg

Reverse Gear
Refit the reverse gear mto the gear casmg wIth the large gear to the rear 011

the reverse gear shaft before msertIng and secure the shaft with locatmg pm and tab

washer

FRONT THRUST WASHER THICKNESS

32264 26761 3 975 4 001 mm 0 1564 0 1575 m

32265 26761 4 026 4 051 mm 0 15850 1595 m

32266 26761 4 077 4 102 mm io 1605 0 1614 m

Selector Rods Forks

2

vbr 1

Hg 8
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Before commencmg to locate the selector forks wlthll1 the gear case It IS advIs
able to pre load the spring and ball mto each fork and with the aid of a pilot bar
retam the spring and ball m positIOn until each fork rod has entered ItS correlative
fork

With the gear m the neutral posItion fIrst fit the first speed selector fork and
then locate the thIrd and fourth speed fork Now tap the third and fourth fork rod
through the casll1g Contll1ue tappmg the rod through Its fork until It reaches Its fmal
positIOn Next locate the reverse gear fork and then enter the fIrst and second selec
tor fork rod and the reverse gear fork rod through the casmg and mto their respec
tive forks When drIvll1g the fork rods hole remember to retrieve the pilot bars as

they leave the forks The key ways 111 the rod ends are offset and when fitted the
narrow face should be at the bottom

SELECTOR
LEVER

INNER
CROSS

OPERATING
SHAFT

With the selector lever Fig I B pmned to Its respective cross shaft also
change speed cross shaft lever assembly cottered to Its own cross shaft the two
shafts should be posItioned m the case with the respective levers nearest to the SIde
cover openmg Note that the selector cross shaft takes the forward posItion 111 the
case At the same time that the shafts are placed m the case the change speed gate
should be threaded over the levers and the whole assembly put lI1to the case as one

umt The gate IS located 111 posItion by Its rounded ends m the machmed recesses
of the Side cover seating

Before fIttmg the levers the 011 seal and felt ring must be fitted to each shaft
m that order The levers are cottered to their respective shaft

Side Cover
Secure the SIde cover lI1to pOSItIOn by means of the bolts and screws ensuring

that the Side cover IS mtact

Fr ont Cover

The front cover and gasket should now be posmoned over the securing studs
and attached by means of the seven nuts and lock washers
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PROPELLER
UNIVERSAL

SHAFT

JOINTS

U 12

@ I

FJg 1 Propeller Shaft Jomt

1 Dust cover 8 Propeller shaft assembly
2 Sleeve yoke 9 Flange yoke
3 Journal 10 Compal11on flange
4 all seal bearIng retainer 11 Bolt
5 011 seal 12 Nut
6 anng assembly 13 Plane washer
7 Snap nng 14 DrIve pinIOn nut

15 Cotter pin
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PROPELLER
UNIVERSAL

SHAFT
JOINTS

Backlash of sleeve yoke splme
Amendment limIt of dIttoed backlash

Outer dIameter of umversal Jomt
JouI nal

Inner dla of bearing lace

Number of roller of bearIng needle
Diameter x length on dittoed

bearing needle roller

Run out of shaft

Tlghtll1g torque of companIOn

flange nuts

Outer dla
Inner dIa

Length between front rear JOInt

O I mm 0 004 111

O 5 mm 0 02 111

14 728 14 725 mm 0 580 0 579 m

19 515 19 530mm 0 768 0 769m
22 for each bearing

2 38 mm x 10 3 mm

Less than 0 4 mm 0 015111

15 18 ft Ibs

68 9 mm

60 3 mm

1320 mm

Lubrication
An 011 mpple IS fItted to each center spider for lubricatIng the bearings
The central 011 chamber IS connected to the four 011 reservOirs and to the needle

roller bearing assemblies FIg 2
The needle roller bearIngE are filled WIth 011 on assembly OIl from the trans

mISSIOn

Lubncates the slIdmg splll1ded Jomt between propeller shaft and the transmiSSIOn

Before relIttmg the propeller shaft to the transmISSIOn case smear the splmes
With the 011

Fzg 2 Lubncatmg a

Umversal Jomt of the

Propeller Shaft

1 Propeller shaft
2 Umversal JOint mpple
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Removal

Remove the rear propeller shaft flange from the pll1lOn flange of the rear axle
by talong out the securing nuts bolts and lock washers

Place a clean tray under the rear end of the gear box to collect any surplus 011
that may dram off The operator should now take the weIght of the propeller shaft
and then draw the splmed end out of the transmiSSIOn

Dismantling
Clean away the pamts from all the snap rings and bearing faces to ensure

easy extractIon ot the bearings
Remove the snap rings by pressmg these ends together and prIse out with screw

driver If the ring done not come out tap the bearing face lightly to relieve the

pressure agamst the ring
Hold the splIned end of the shaft m one hand and tap the radIus of the yoke with

a lead or copper hammer when the bearing will begll1 to emerge
If diffIculty IS experienced use a small bar to tap the bearing from the mSlde

takmg care not to damage the race Itself bell1g careful not to lose any of the needles
Repeat thiS operatIon the other bearing and the splmed yoke can be removed

from the spider
The same procedure can be utIlized to detach the other spider from ItS yoke
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EXAMINATION
CHECKING FOR WEAR

When the propeller shaft has been

m use for a long tIme the parts most

likely to show signs of wear are the

bearing races and the spider Journals
The complete assembly should be

renewed If looseness or stress marks

are observed as no oversize Journals
or bearings are provided It IS essentIal
that bearing races are a light drive fIt

m the yoke trumons

Any ovalIty m the trumon bearing
holes mdlcates the fIttIng of new yokes

The straightness of the shaft IS

determll1ed by measuring the offcenter

deflectIon of the shaft 111 rotatIOn WIth

a dial gauge applied both ends If the

deflectIon exceeds clearance limIt Less than O 4 mm correct or replace the shaft

Reassembling
See that the drilled holes m the Journals are cleaned out and filled With 011

Assemble the needle rollers m the bearing races and fill wIth the 011 Should diffi

culty be experienced m assembly smear the walls of the races wIth petroleum Jelly
to retall1 the needle rollers 22 Nos 111 place Insert the spIder m the yoke and

tap the bearing 111 posItIon WIth a foot nosed drift smaller m dIameter than the hole

m the yoke It IS essentIal that the bearing races are a light drive fIt 111 the yoke trun

mons Repeat thiS operatIon for the other beanngs
The spider Journal shoulder should be coated WIth shellac prior to fItting the re

tamers to ensure a good seal
If the Jomt appears to bmd tap lightly wIth a wooden mallet WhICh WIll relive

any pressure of the bearings on the end of the Journals It IS adVisable to renew

cork washers and washer retall1ers on speeder Journals usmg a tublar drift

Replacing the Shaft Assembling
Smear the propeller shaft splmes WIth 011 and slide the splines mto mesh with

those of transmiSSIOn mam shaft

Wipe the rear compamon flange and flange yoke faces clean to ensure that the

pilot flange registers properly and the Jomt faces bed evenly all around and securely
lock them 111 pos tIon It IS adVIsable to use new lock 111 posItIOn It IS adVisable

to use new lock washers
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STEERING GEAR

STEERING

Type
Gear ratio

Semi external mesh worm and roller
17 3 1

WORM GEAR

Thickness of adJustmg shim

tor housmg end play
Shim for adJustmg front end

play

Shim for adJustmg rear end

play

Center distance

Lockmg angle
Startmg torque for revolvmg
worm shaft

Backlash between worm

roller

Tlghtenmg torque for cover

nut

Roller shaft nut

Gear box fix bolts

0 762 mm 0 030 m

0 254 mm 0 OlD m

o 127 mm 0 005 m

0 075 mm 0 003 m

o 050 mm 0 002 m

o 254 mm 0 OlD m

0 127 mm 0 005 m

o 075 mm 0 003 m

o 050 mm 0 002 m

52 mm

140

0 08 0 IS kg

o O 2 mm at top center of gear arm

2 5 kg m

14 kg m

4 5 kg m

The type of steering gear IS worm and roller and has the drum type of worm

gear at the lowest end of mam steering shaft
The mam steering shaft IS mcased m the Jacket tube and the steering wheel

IS fixed with at the top end of It

The worm gear mter locks with the roller which IS fixed on the roller shaft

and works upon It to turn and through WhICh turns the steering arm around the axle

of shaft at the operatIon of steering wheel

The motIon of the steering arm IS that of back and forth m front of drag link

and turns the spmdle around the kmg pm with the connecting knuckle arm through
which changes the bushmgs of front wheels
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The roller shaft Itself IS supported by the two bearmgs both sides m the gear
housmg
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rti
48103 07200

CODtact
platetJ

J48405 30800J
9 16120

COlUlllIlSteerlD
etecomp

048020 0720
ANY

109



Assembling and Inspection

In case the replacement of parts IS reqUired due to the defacements and damages
of steering gear and housmg bush disassemble and adjust m the followmg order

Dismounting of the Steerinlt
I Take off the steering wheel

Pull out the three screws of the back sIde of steenng wheel boss then take

off the horn button retamer as well as horn button After unscrew1l1g and

takmg off the wheel nut pull out the steering wheel with the steermg wheel

puller

2 Disconnect the clamp on and under the remote control rod wlnch IS fixed on

the Jacket tube after unscrew1I1g the steering Jacket clamp bolt under the m

strument panel and dIsconnect the horn cord

3 Disconnect the steering gear arm with the drag lmk unscrewmg the end plug
at the Side of steering gear arm of drag link thus IS taken off from the gear
arm

4 Take off the fIxmg bolt of steenng gear box which IS fixed with the SIde mem

ber of frame

5 Pull out the steering assembly to the downward directIOn

Disassembling and Inspection of the Steering Gear

After the steering assembly IS dismounted and the gear OlliS completely dramed

the steering gear box should be fIxed on the VIce settmg the steering tube on level

1 Tak1l1g off the steering gear arm

Take off the nut of gear arm and roller shaft cover and strike out lIghtly the

the bolt then pull the gear arm out of roller shaft

2 Dlsmountmg the housmg cover and roller shaft assembl y
In dlsmountmg the cover the column Jacket and roller shaft assembly after

unscrew1l1g the three nuts the adJustmg shim of the hous1l1g gear must be han

dled With care not to loose them

3 Tak1l1g off the housmg end plate
Unscrew the three nuts at the front end of the housmg and they should also

the handled carefully not to loose them

4 Dlsmountmg and mspectlOn of the worm shaft and bearing
The mam shaft could be dismounted together with the roller bearing assem

bly and upper beanng corn by fIxmg the wheel nut on the up of mall1 shaft and

strIkmg out lightly without damage

5 Take the column jacket outof the gear housll1g thus the outer lace of upper

bearing can easIly be dIsmounted The adjust shim must be carefully handled

not to loose them 111 takmg off the housmg gear
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6 Inspection and adJustment of dear housmg column Jacket and front cover

AdJust the steering gear by changmg the total thickness of the adJust shims

of the worm bearing so that the startmg torque for revolvll1g worm shaft IS

0 08 0 IS kg at the circum ference of steering wheel In this case tIghten It

with the end cover by applYll1g the 0 ring Use the said ring O 3 1 I mm

thicker than the used slums
And further adJust by changll1g the tluckness of the worm bearing adJust shims

exchangmg the rear and front shims

7 InspectIon and adJustment of the roller shaft

The shaft Itself should be check and replaced with new one when It IS worn out

The roller shaft assembly should be replaced m a Ul1It 111 case the roller pm

becomes loose and damages or defacement of surface of roller IS found The

replacement can be limited to the worn out parts after dIsassembling
FIt the roller shaft to the gear housmg after lI1sertll1g the adJust shims to the

adJust screw and adJustmg SaId screw so as the end clearance along the roller

shaft IS to be 0 01 0 03 mm WIth he shims

The backlash at the top of gear arm IS to be 0 0 2 mm 111 the vertical rollmg
center of the roller shaft and lock the nut up af er comflrm1l1g that the roller

IS smoothly rollmg over the worm gear

8 Assemble and Disassemble of the lmkage
The JOInt parts of the Imkage are constructed With the sprmg sheet spring

plug and so forth and thiS order must be conformed with m assemblmg the

umt
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Fzg 3

Otherwise the spring would not actIOn besides glvmg a shock to the every part
of the umt wearing out both the steermg gear arm and linkage of the steeringwhich furtherly Will be easIly pulled off endangering the operatIon
It IS therefore Important to check and to set aSIde the parts m assemblmg
when disassembled

I nspect ion and Adjustment after Assembling
It IS Important that the center of mterlockmg roller IS located m the center of

worm gear
The mspectIon for thiS should be made m a way as to make sure of the equal

condItions of backlash at the posItion of steermg wheel when turned fully to left and

nght In case the backlash differs greatly the Interlockmg posItion of worm gear
must be adjusted agam

The correct backlash at the both ends of worm gear should be made sure of
after puttIng the more shim m the Side of larger backlash at the gear arm and for

equalIzmg pull out the shIm on he opposIte Side and tighten up the bolt agam
adJustmg with he shim m front of and the shim behmd the gear housmg

The backlash at the center lockmg should also be checked and adJusted If

necessary

Installation of Steering Wheel

InspectIOn by steering wheel
The steenng wheelIs celatIOn locked with the shaft and Itmay as be fixed to

the forwordmg directIon tIghtened may as well be fIxed to the forwordmg directIOn
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tIghtened with nuts The standard revolvmg weight gravity of the wheel on the wheel

rIm circle as for as It IS rightly assembled IS 500 700 gr measured by the

spring scale
The play allowed on the circle of wheel IS 40 50 mm

InstallatIon and adJustment of horn button

The horn button should be lI1stalled 111 a reverse Order of dlsmountmg

Inspection and Adjustment of Steering Fixed on Car

The mspectIon and adJustment of the steering system lI1stalled m the car should

be made 111 followll1g order

1 Set the car on the levellmg place wIth the front wheels fixed to the forwordll1g
directIon

Take measure of the positIOn of lower part of wheel and tube wIth the finger
of one hand spm the wheel to left and right to the extent of wheel s play by
another hand When the wheel moves up and down there should be found a play
m the worm bearing to the directIon of axle

Inthls case the fIxmg bolts 111 front and rear upper or lower of gear housll1g
are loose on the bearing IS worn out

The shim should be pull off 111 a way as explamed 111 the Item of worm bearing
and the adJustment should be made as explall1ed m the Item of lI1spectIon and

adjustment after assemblmg

2 In case the roller shaft moves to the directIOn of axle shaft as the wheel

spmed hardly to left and right the roller shaft adJustmg screw IS loose The

adJustment should be carried 111 a way as explamed m adJustment of the POSI
tion of steering roller

3 In case the roller shaft shakes to left and right the roller shaft or the bush

IS worn out therefore they should be replaced with new one and adjusted

4 In this case the fIxmg bolt for gear housmg front and rear upper or lower

IS loose or the bearing IS worn out for whIch the shim should be pulled out

m a way as mentIOned 111 the Item of worm bearing and the adJustment should

be made as lI1spectIon and adJustment after assembling

5 In case the roller shaft moves to the axle shaft by returmng the wheel to

left and right the roller shaft adJustll1g screw IS loose for which the adJust
ment should be made m a way as explamed m adJustment of the pOSItion of

steermg roller

6 In case the roller shaft trembles to left and right the roller shaft or the

bush IS worn out and they should be replaced with new one and adJusted

7 Take off the drag lmk at the end of steering gear arm In case the play
should be found by holdmg the arm and move It strongly back and forth the

backlash of roller and worm gear IS too large The adJustment for this

should be done m a way as explall1ed 111 the above sectIon settmg the steering

wheel at the center of turl1lng to left and right

8 In case the operation of steering wheel felt heavy and becomes light when the
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front axle IS Jacked up the trouble IS with the front axle system
In case the wheel IS stIll felt heavy even when the front axle IS Jacked up

the trouble IS connected with the front axle

9 When the front axle IS Jacked up the lI1spectIon of contactmg and tIghtemng
parts of tie rod socket nackle arm drag link and the steering arm should be

possIble

10 Hold both the top and down end of front wheel and move It strongly and the

pm would rattle If any as well as the looseness of the wheel should be found

Adjust ment of Idler

After tIghtemng the Idler shaft nut under the torque of 14 kgm adJust the Idler
so as the dlemnslOn from the Idler body frame fittIng plane to the Idler arm lower
end IS to be 157 mm by turnmg the Idler shaft

THE CAUSE OF TROUBLE

The cause of the rouble caused m regards with the steering 111 operation IS

closely connected with those of the front axle therefore It IS hard to Judge then

separately
The followmg are mam troubles caused m steering

Heavy and difficult operatIOn of handle

I The 011 m gear box

2 Adjustment of worm and roller IS poor

3 Damage on corn of worm bearing
4 Hard lockmg of column Jacket bush

5 Steering shaft or tube IS bended

Insufficient Amount of Turning
1 AdJustment of worm and roller IS poor

2 FIxmg port of gear housmg with frame IS loose

3 Lockmg posItion of roller shaft and steering arm IS bad

Unsteady or Trembling Handle in Motion

I Too much backlash of worm and roller wheel play IS too large

2 Worm bearing and roller shaft bush IS worn out

3 Looseness of each bolts on gear housll1g

4 Looseness of fIxmg bolts for frame
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FRONT AXLE

Ftg 1

FRONT AXLE

DISASSEMBLING OF FRONT AXLE

Disassembling and dlsmountmg of the front axle should be carried out m the fol

lowmg order If required 111 case that It IS bended by the vIOlent shock or with any
other reason

I Unscrew the connector of the brake hose for the front wheel on left and right
at the side of frame

2 The front axle UnIt can be disassembled further as follows

Takll1g off the cover loosen the spll1dle nut after the hun cap IS taken off It

can be easily removed first by tappmg lightly around the cap and pry with the

screw driver
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Take off the front brake disc ass y

Pull out first the machIne screws and after takIng off the 011 catcher with

the packmg remove the four cap screws which fixed the disc to the spmdle
Thus the dIsc ass y can be dIsmounted

Dlsmount1l1g of the tie rods

The tIe rod ass y can be dIsmounted by disconnectIng the stud nut of the rod

socket on the both end of side rod

Tak1l1g out the spmdle of the axle

The kmg pm must be pulled out first Pull out the kmg pm lock bolt and

take off the spmdle plug on the spIndle by a graver Strike downwards the

kmg pm by the dnft and take off the plug at the bottom

The pm thus can eaSily be removed The spIndle can be dIsmounted with

the spmdle shIm and thrust washer assembly

INSPECTION ADJUSTMENT AFTER
DISASSEMBLING

Every parts must be cleaned wIth the cleal1lng 011 Any parts of damage or de

fect should be replaced and adJusted

Adjust ment of Spindle

f

I

Fzg 2
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The mspectIon should be made specially 111 regard wIth the crack and any other

scratch Check the defacement of kmg pm and spmdle bush If the clearance be

tween the pm and bush IS over 0 10 mm replace the pm or bush For replacement
of spmdle bush make use of kmg pm bush driver and can lI1sert the bush It IS easily
removed without glvmg any scratch on the surface of It tappmg with the hammer

After the bush IS replaced the mterIor dia
meter of It should be fImshed up exactly m

accordance WIth the standard mesurement

The kmg pm bush reamer should be

employed m this case

It can ream the holes at the upper and Fg 4

bottom 111 exactly a straight lme In reammg the upper hole msert the adaptor of

taper m the bottom hole from up side and at Its gUIde scrape the upper side

SPINDLE

lO1f

Q

20 000 19 980mm 08 0 799mD13 of kmg pm

Fmlsh1l1g dimenSIOn of mner dla

of kmg pm bush

Fmlshmg dimenSIOn of outer dla

of k1l1g pm bush

Gap of pm bush

Amendment limIt of dittoed gap

Thickness of spmdle shim

Thickness of spmdle shim

ThIckness of sp1l1dle shim

20 035 20 010 mm 0 801 0 800 m

22 930 22 880 mm 0 917 0 915111

o 10 mm 0 004 111

o 75 mm 0 03 m

o 25 mm 0 01m

o 075 mm 0 003111
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Vertical gap of spmdle

Tlghtemng of wheel bearing nut

o 08 0 13 mm 0 0032 m

Tighten It at 30 ft lb and turn It

1 8 revolutIon back

Name of Parts Number of Parts Thickness

Front spIndle shim 40032 25660 o 075 mm

Front spmdle shim 40033 25660 o 250 mm

Front spmdle shIm 40034 25660 o 750 mm

The bottom hole can be made and hmshed up m a reverse way as well

GlVe the reamer an average force and fImsh up by turmng to right so as the

scrapmg face should be made smoothly At the time of pulling out the reamer It

must be handled with much care turmng to nght directIon to aVOid gIVmg any scratch

on the surface
The standard fIttlng of the kIng pm with the bush IS 0 OlD mm O 055 mm Clean

the both of them well smear WIth new oIL They should be m a condItion that can be

turned lightly and be pushed In at the top of It with a thumb without any play
It must be noted to open the okl feedmg hole which connect with oil mpple at the

top and bottom after the fImshmg of bush IS completed After makIng the hole by the

drill of the dIameter m mm adJust the roll at the mterIor of the bush

FRONT AXLE

Angle of mclInatlOn of kmg
pm

Tread

Turl1lng angle of front wheel

InSide
outside

Mm turnmg radIUs

Independent suspensIOn by torsIOn

bar spring

23 mm

I 20 30

L 320 U t 30 U L 320 U 3D SO

L 320 UN 4 05 VL 320 U 3D 25

L 320 UP 1 30 t
30

Type

Toe In

Camber

Caster

6

I 170 mm

34
29D 30

5 20 metres

ASSEMBLING ADJUSTMENT

The assembling IS made In a reverse order of disassemblIng with care to the

folloWIng pomts

I lnspect the lockIng part of the kmg pm and bush The mspectIon must be
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made whether there IS the 011 hole or not after the bush IS replaced

2 At the tIme of flxmg the spmdle with the axle the thrust washer should be

replaced m an ass y because It consists of the armed blonze washer with
the 011 groove clIppmg two carburIzed rappmg steel washer of upper and
bottom and two covermg covers

3 Use standard clearance the play to the directIon of the axle between the

upper end of kmg pm boss of the axle and the spll1dle IS 0 08 0 13 mm In
case of exceedll1g the standard clearance adjust Itby lI1sertmg the front
spmdle shIm

4 After the kmg pm IS fixed strike the expansIOn plug both on upper bot
tom The plug should be new one

5 The outer lace drift should be used to press 111 or strike 111 at the tIme of

mountmg the mner bearing outer bearing and 011 seal on the front wheel hub
The 011 seal should be replaced with a new one

6 Smear well the 011 on the bearing at the tIme of mountmg the front wheel
hub on the other hand the grease housll1g should be fitted out only for 50
of the space In tIghtemng up the spmdle nut settle down the bearing by
turnIng and clampmg up the wheel hub turn back for about 1 8 and lock with
the cotter pm

ThiS IS Important to decIde the play at the wheel bearing to the dIrectIOn
of the axle There should not be any rattle and It should be turned lightly

7 If the front axle ass y IS mounted on the chaSSIS feed 011 to the kll1g pm
After trus as mentIoned later lI1spect the alignment of the front wheel

Inspect the turmng angle at the same tIme and then adjust the stopper

Front Axle and Suspension
As showll1g above Fig I IS adopted an mdependent suspensIOn and IS directly

connected to the upper link bracket The front suspensIOn IS prOVIded with the
lower link spmdle and the torsIOn bar

The tensIOn rod are fitted to restrict the back and forth movement of the lower
links

The upper and lower lmks come out of the upper and lower Sides ot the knuckle
support fitted to the wheel

The upper lmk IS connected to the frame by the upper link bracket The lower
link IS connected to the lower SIde of the frame by the lower lmk bracket

The torsIOn bar arrests the shocks from the road and the tensIOn rod deter
mll1es the lower link posItIOn
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TIGHTENING TORQUE

Parts Name Tlghtmg torque kgm

Nut fulcrum upper lmk bolt 4 7 5 2
Nut lower lmk spIndle bolt 8 5 95
Nut upper spmdle fiXIng bolt 5 5 6 2
Nut cross member front susp fiXIng bolt 8 9

Thread1l1g bush lower lmk 20 22 5

Threadmg bush upper lmk spIndle 14 16 5

Fitting Upper Link

Apply the rubber bush to Jomt of the upper link and the knuckle support and
tighten with the bolt

hn MI MIO d0

w aou OMOI U

MM4 04 01 40

FIg 7

FIt the torque arm on the Side of lower lmk

Temporarily Insert and tIghten the tensIOn rod FIt the lower lmk to the frame
wIth the lower Imk spIndle but tighten temporarily the lower lmk spmdle nut

Insert one end of the torsIOn bar to the torque arm

In tills case be attentIve to the symbols Rand L marked on the right and
left Sides of the bar

Insert the anchor to the other end of the torsIOn bar and fIt It to the second cross

member

After adJustmg the veillcle carriage
Tighten the lower lmk spmdle nut under the torque of 8 5 9 5 kgm
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FRONT SUSPENSION
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The torsIOn bar spring IS a seratIon fIt at both ends but It IS easy to set 1I1 or

remove

Apply ample chassIs grease before hand to the serrated posItion
Apply a few drops of motor OJI to th anchor adJust bolt

SETTING OF TENSION ROD

Fig 9

1
i i i

Fzg 10
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I Frdme SIde bracket
2 Bracket 3 TensslOn rod
4 Bolt



After the torsIOn bar has been assembled tighten It so as the compressed dl
menSlOn of the rubber IS to be 11 mm respectIvely as shown the lower lmk side IS

tightened fIrst and the frame side next

A tIghtenmg nut IS provided on the lower side and two on the frame sIde front
and rear

Tighten these nuts alternately and gradually until the dimensIOn of rubber be
come II mm

Adjustment of Vehicle Carriage

Flg 12

Jack up the vehicle at the posItion as shown and after redusmg the twIstmg torque
loadmg upon the torsIOn bar to the mmlmum turn the anchor adJust bolt to right or

left so as the dimensIOn as shown IS to be the followmg valve Turmng the bolt to

right makes the carriage hIgher and to left makes It lower

DimenSIOn B
when unloaded

320 U
V320 U
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REAR AXLE

Flg 1

THE CONSTRUCTION 8r HANDLING

The rear axle IS seml floatmg and the hYPOld bevel gear IS used for slowmg
down the speed The engme power IS transmitted through the transmiSSIOn to the

propeller shaft then to the drive pmlOn and fmally drives the left and right rear

axle with the differentIal gear which IS housed m the axle housll1g The axle housmg
IS made out of the pressed steel plate m the form of BanJO and IS constructIonally
strong enough agamst the torsIOn or the bendll1g for Its light weight with Its rear cover

bemg welded
The gear carrier IS made out of light and strong alloy of alumll1um and the dif

ferentIal gear ass Y IS so constructed as to make easy dlsmountmg and the adJust
ment of each gear carrier The rear axle shaft IS materially made out ofmolydenum
chrome steel ofhighly strength and the splme IS of the mvolute gear type

Inside the housmg the drive pmlOn drives the bevel gear which IS closely con

nected WIth the differentIal gear case The each two pmIOns and side gears are fIxed
111 thiS case and locked each other The pll1IOn locks With the pll1lOn shaft which IS

supported by the gear case while the side gear which IS so supported as to functIon

freely mSlde the gear case IS connected With the splme at the top end of rear axle
shaft

Thus the constructIon of differentIal gear conbll1ed With these gears has the

functIon ofcontrollmg the difference of revolutIon of the rear wheels 111 case of turn

lI1g to the variOUS directIons The pmIOn as It stays on the pmIOn shaft drive equally
the Side gear on left and right and drives at equal speed the rear axle on the straight
lme In case of turmng or meetmg at the resistance of some obstacles on the ground
the pmIOn revolves Itself on the pll1IOn shaft and drives differentIally he Side gear
as well as the rear axle show the revolutIon of left and right wheels differs

The external Side of axle shaft which locks With the Side gear IS mclIned and
fIxed to axle housmg With the brake diSC

The shaft IS supported by the taper roller bearing to the axle tube with the brake
diSC fIxed by the four bolts together with the adJustmg shim

It IS not necessary to check the lubricatIon to the bearing but need to feed the

new wheel bearmg grease 111 proper quantIty when disassembled The proper lubrI
catIon to the gear housmg IS also necessary otherwise Itwould shorten the durability
of the gear to cause the trouble
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The followmg pomts must be taken mto conslderatIon

1 Nommated HypOld gear 011 No MP 90 must be used Temperature
over 32 C SAE MP 140

11 It IS prohibited to use any other kmds of gear 011 or any 011 of different

vlscoclty The same brand must always be selected

The standard capacity of 011 IS about 0 9 The method of feedmg 011 should be

done by takmg off the feeler plug at the rear cover of the housmg and fill m full up
to the feedmg hole

The brake system would not work If over feed the 011 by causmg It to flow out

of the bath end of the rear axle housmg mto brake drum

Dismounting Disassembhn2 of DIfferential Gear Carrier
I Take off and dram out the gear 011

2 At the tIme of dlsmountmg
the gear carrier pull out the

both left and nght axle shaft

or pull out for at least 4 mches

3 Take off the Jomt flange from

the sIde of propeller shaft

4 Pull off the nuts of the hous

1I1g and dismount forward the

carrier ass y

5 Take off the sIde bearing cap
vfcarrier and pry wIth a lever

the dIfferentIal gear case and

the bearmg

6 Dismount the differentIal side

bearing
As Illustrated m Fig 2 wIth

the aId of sIde bearing puller
pull out the bearing The

puller pull out the bearing
The puller should be handled
WIth care m catchmg the

hedge of bearing mner race

which IS hard to hook Both
the left and right bearing
should be arranged separately

7 Dismount the differentIal
drive gear by loosemng the 8

vlxmg screws on the differen

tIal gear case and spreadmg
out the lock washer

0

l

II
r

t

t
4 Tj

l c 234
f hr

FIg 2 Usmg of Szde Bearmg Puller
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Loosen them 111 a diagonal Ime consldenng to keep from the gear bend1l1g

8 Take out the differentIal pmlOn as well as the side gear The p1l11On mate

shaft should fIrst be pulled out by strIk1l1g out the pInIOn mate shaft llckmg pIn
winch IS fIxed on the differentIal case from left sIde from the side of nng gear
fixed to the nght before pulling out the p1l1lOn 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

9 After takmg the nut of the carner pull out the companIOn flange The drive

p1l11On flange wrench should be employed sett1l1g ItS four pomts m the holes of

flange to keep It from movmg take off the nuts with the box wrench

10 Take out the dnve p1l11On of gear carrier by strIkmg out lightly to the back

wards the front end at the side of compmlOn flange of drive p1l11On with the

dnft of soft metal Thus the p1l11On would be taken out together wIth the mner

race of rear bearing and roller distance piece and the adJustIng shIm and the

011 seal outer race and pmlOn of front and rear beanng as well as the pInlOn

adJustmg shIm left In the carrier

A88 Y 18dr c rrer gear

38300 03800 39T 8T

08701 36T 7T

5

2 2 S 2 0 16
9 1 1 1 4 5 T 10 2U 15
9 5 1 f 5 14
38110 2566Q 13

12

10

Ftg 3 Dtfferenhal Gear Carner
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I Companion flange
2 Carner assembly
3 Dnve pinIOn from beanng
4 Dnve pinIOn rear beanng
5 HYPOld dnve pinIOn
6 HypOld dnve gear
7 Dlff gear case

8 Dltt bevel SIde gear
9 Dlff bevel pinIOn mate

10 PInIOn shaft
II OIff Side bearIng

12 Rear axle shaft
13 Gear carner packIng
14 Washer

15 Nut
16 Stud
17 Dnve pInIOn nut

11 Pull out the rear bearing lI1ner race of the drive pmlOn The drive pmlOn
rear bearing lI1ner race replacer and the adaptor should be employed 111 thiS
case The adaptor m the round from IS for fIxmg and the other for takmg off
It IS easy to handle with the vice fIxll1g one end of replacer

12 Takmg out the rear bearmg outer race of gear carrier

The drive pll1lOn bearll1g outer race replacer should be employed m thIs
case In other upon the stud so as to make the screw at the center of carrier
and set the adaptor at the lower frIm of the race

Supportmg the tommy bar and screw up tIll the corn closely touches the
adaptor then screw the wmg nut to take out the rear outer race

13 To pull out the front bearing outer race from the gear carrier set the tool
body pull It out with adaptor m the way of rear race

INSPECTION REPAIRING OF
DISASSEMBLED PARTS

Every parts after they are dIsassembleq should be cleaned and cleaned by the
compressed air before makIng an mspectIon and adJustment

1 Each bearing should be mspected m every Ul11t of ass y In regard with the
defect and defacement before decldmg to re used them

2 Every gear should be mspected as to the lockmg condItion defacement or

any defects on the surface to see If they can be reused
In case of msuffICIent standard backlash deformatIon or found replacement

IS necessary
Specially the drive pmlOn and drive gear should be replaced 111 a set when

ever the lockmg condItIOn gets worse and the defacement IS already In prog
ress because Itwould cause the nOise m later operatIon and be difficult to

adjust even WIth proper adJustment IS made

The perfect dnvmg condmon at the surface of drive pmIOn gear should be about
from 2 3 mm to 3 4 mm m unloaded drIvmg while the gear surface should start to
touch from tIp to full surface 111 an ordmary loaded drIvmg

The mspectlOn of thIs condItion can be made as It IS

If It IS hard to mspect them as It IS do otherWise by cleal11ng the both WIth the

rugs before dlsassemblmg and pamt thInly and evenly With the mixed With thm 011 on
the gear surface drive Side then turn the pmlOn WIth hand to print the trace of It

on the jear Which shows the situatIOns of conSiderably worn out gear
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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

3 Lock the side gear with pmlOn together with respective thrust In the gear
case

In case of the backlash over O 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 pmlOn center m case of backlash

should be adJusted closely or Itgives much nOise

4 Put the drive gear ring gear on the buoy block as It IS fixed m the differen
tial gear case and measure with the dial mdlcator 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 wIthm O 5 mm In mountmg the gear clean well the fittIng face and rear

face measured face of It and fix correctly then there should not be any shak

mg

ASSEMBLING ADJUSTMENT

t

Assembling Differential Gear

I Assemble the pInIOn and side gear m the differentIal case Every parts
should be cleaned and Oiled with new gear 011 then the pInIOn mate side gear
and the thrust washer should be assembled by the mentIoned InspectIon and
selectIOn before pushIng m the pmlOn mate to shaft InspectIon should be made

agaIn m the clearance of between the washer or the backlash Adjustment
must be made m case any abnormal IS found

Strike m the pInIOn shaft lockIng pm from the right Side of the case opposIte
Side of drive gear and must be fixed by settmg well the strIkmg hole of It

after puttmg It to the required piston so as the pm should not loosen

2 FIX the drive gear ring gear with the differential case

The drive gear as well as the drive pmlOn should be well mspected or they
must be replaced as a set whenever the replacement IS required OtherwIse

they would not properly lock after assembling IS completed In mounting m

the case the fIttIng surface must specIally be cleaned and fIxed WIth 8 Nos

screws as well as lock washer Bend the washer with sureness after the drive

gear shake IS adJusted In tIghtenmg up the screw It should be set and sup
ported by vice or any other settmg 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 screwmg torque for thIs IS 35 ft lbs to 40 ft lbs Screw m for

sure strikIng lightly the head of screw by one quarter and pund hammer

3 Mount the Side bearing In the differential case

Press m the both Side of the bearing by usmg the drift
It IS Important In thIS case to assemble by puttIng the Side bearing adJustmg

shim to give the bearing a proper preload m fiXIng with the carrier

132



tt

00

38428
25660

38423
072

38430
01301

r

fQ

ro

l

J

I

J

38427
25660

38310

07200

38425
00100

CAoay
38315

01302

38210
25660

38215
01300

38153
4

5

625660
38120
041
00

38421
07oOO

D1ff
gear

caB

38153
4

5

6

81

27160
38440
25660

Diff
Bide
bearing

38153
4

5

6

61

27160

GEAR
CARRIER

GEAR



ASSEM BLING 8r AOJUSTMENT BY GEAR
CAARIER ASS Y

It IS to deCIde the assembling adjustment of gear which is most Important In

an rear axle ass y and should be carned m accordance with the exact sample shown

by the manufacture The constructIOn and mechamsm must well be comprehended
referring to Fig 4 6 and the adjustment repairing exactly accordIng to the con

dItIOn 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 pmlOn and bearing are to the reused they are as a

result of disassembling and Inspection they should be assembled In order of

disassembling at the prevIOus condition of adJustmg shim
In case any Item should be replaced or reqUired to reuse even If any Item IS

worn out prepare the variOUS shIms as mentioned later because the posItlon 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

electnc pen on the tip head surface of drive pmlOn
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They show the manufacturing error m a fIgure at the umt of 0 001111
0 025 mm to decide the thickness of adJustmg shim for adJustment of

standard posItIOn The standard pll1lOn heIght IS 61 0 mm from axle center

as shown If Fig 5 If the fIgure IS diffIcult to dlscrImmate due to the cor

rOSIOn scrape off the OXidize substance on the surface by a some what nar

row grind stone With care not to scrape off even the mark

AdJust to the directIOn of an arrow 111 accordance with the pll1lOn mark

3 The thickness of drive pll1lOn adJustIng shim are arranged as folloWIng

Part No ThIckness
Standard

Part NoLeaf Nos

Drive pll1lOn 38153 25660 0 75 mm 0 030111 I 3812704100
adJustll1g shIm

38154 35660 0 25mm 0 010111 2 3812804100

38155 25660 o 125 mm 0 005111 2 3812904100

38156 25660 0 075 mm 0 003111 2 3813004100

The use of the adJustll1g shim wIll be explamed In the followll1g paragraph of

adJustment Supposmg the dnve gear and the drive pmlOn were replaced as a new

set and the height of drive pmlOn prevIOusly used was nght prepare the shim of
thIckness WhICh equals to the dIfference of figures on the new and thiS pmlOn
Deduct the prevIOusly used shim 111 case It IS plus mcrease In case of mInUS and

have the general Idea of requIred thIckness of the shim for assembling to prepare
It IS convel1lent to Inspect the conditIOn before disassembling In a way as men

tIoned later m the measurement of pll1lOn heIght BeSide the condmon of defacement
on the carrier the pll1lOn bearIng must be taken II1tO consIderatIon though It Will

be explamed In detaIl later

B Fixing and Adjustment of Drive Pinion

1 Drive pInIOn rear bearing outer lace should be mounted 111 the carrier In

thiS case after II1sertmg the properly selected adJustmg shim as prevIOusly
mentIOned between the carrier and bearing race mount the outer lace by the

special tool ofdrive pmlOn front rear bearing outer race replacer For

adJustment of prevIOusly mentIOned pll1lOn height the shim at the rear Side

of thiS outer race IS mcreased or decreased and the race also must be taken

off 111 each tIme for thiS adJustment therefore the tools must be handled pro
perly to aVOid such a sItuatIOn as to make the bearing hole of carrier 111 an

oval Referring to handling method of tool set the adaptor ring on the corn

to gUide the body of tool at the small hole of carrier put the rear outer lace
on the corn as bearing surface faces InSide at the tIp end of screw and put
the splIt adaptor mSlde race At the same tIme supportIng Itby the bar

tWiSt up the corn tIll the adaptor and lace come to the setted posItIOn then

screw up the wmg nut so as the race be housed properly at the setted POSI
tIon

2 Mount the front bearing outer lace m the carrier
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For mountmg the front outer lace take off at fIrst the adaptor from the
front end of the carrier and fix the tool at the sIde of stud m opposIte side
tIghten the screw as to be the center of carrier then mount It by USing adap
tor as m a way of mountIng the rear outer race

The race IS scarcely necessary to be taken off unless damaged

3 Mount the rear bearing mner race and roller to the drive pinIOn By usmg
the round adaptor attached to the drive pinIOn rear bearing Inner race replacer
whIch was employed at disassembling press In the drive pInIOn This might
as well be done In pressIng In by the use of a certain drift

t

4 Mount the drive pInIOn In the carrier

and adJust by measuring the posItion
The pmlOn height must be adJusted as

mentIoned In the prevIOus paragraph by
mounting temperarIlly the pinIOn In the

carrier and the bearing be given a regu
gular pre load On the other hand the

bearing of drive pinIOn should be newly
OIled after the pInIOn IS mspected from
the InSIde of the carrier the Inserted

end of pmlOn should be locked With front

bearing corn and tIghtened up by the

pmlOn nut flxmg With the compamon FIg 5

flange tIll the regular revolVIng torque IS required As thIS IS not yet at the
fInal assemblIng the bearing spacer distance piece bearing adJustmg shim
and OIl seal are not mounted

J2U
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At the time of Insertll1g the front bearing as pushll1g m the lI1ner race by
pulling out the drive pll1lOn from the rear side of the carrier Put the rear side of
the carrier downward and set the tool under It then supportIng the end surface of
drive pInIOn press m the bearIng by uSll1g the drift The operation would be easier

by usmg the drive pInIOn front bearmg lI1ner lace mserter as shown

Tighten up the pmlOn nut by turnIng It

slowly With hands wIth the use of pre load

gauge as Fig 7 to the degree that support
the bearing pre load at 7 10 kg cm

When the drive pInIOn IS mounted m the

prevIOusly mentIOned conditIOn It IS nec

essary to measure the heIght of rear surface
of the pInIOn whether It IS higher or lower
than the standard Make use of the speCial
drive pInIOn arrangement gauge The

standard height of the pmlOn IS 21 mm from

the bottom of the Side bearing fIxed With
the carrier The fIXIng posItIOn can be

measured by settll1g an arc of Circle on both

Sides of arrangerrent gauge at the posItion
of Side bearing and lI1sert the thickness gauge
111 the clearance between the tip of gauge bar

and the pInIOn such as to push m by scrapIng
of the carrier 111 diagonal otherWise pre
load and the pll1lOn height of the bearing
would come out of order and tend to cause an

unexpected trouble In future

neU1
Fzg 7 Use of Dnve Plmon
Beanng Pre load Gauge

5 The formal adjustment of the drive pInIOn bearing and preload After the

fIxll1g posItion of drive pmlOn IS deCided as mentioned m the prevIOus paragraph
take off the pll1lOn nut compamon flange to mount agall1 the drive pInIOn
bearmg spacer distance piece and nut Tighten up the nut as Fig 7 by USIng
the torque wrench at the regular torque of 100 120 ft lbs 1400 1680 kg cm

The preload supportedly the bearing In thIS case IS dIfferent accordIng to the
condItion of the bearing adJustmg shIm Inserted The more of the slum In

serted much the play of pmIOn to the direction of axle IS Increased
The less of the shIms Inserted the more the bearing tightened by the pre

VIOusly 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 Itmust be ad

Justed by lI1creasIng or decreasll1g the number of four kmds of adJustIng slum as

shown 111 the followmg list and measuring With the use of the drive pll1lOn bearing
preload gauge as Fig 6 so as to make the revolvll1g torque of pmIOn at 7 10

kg cm If there should not by any error 111 the pll1lOn With the head mark at 0 and
the clearance should be sealed at 0 2 mm 0 008 111 by the feeler gauge thus

pll1lOn IS regarded as at the correct posItion because the height of the gauge IS

made shorter for O 2 mm than the standard size 21 0 mm If It IS necessary
to adJust the pInIOn height take off the drive pInIOn as well as pmlOn rear

bearing outer lace from the carrier to adJust by lI1creasIng or decreaSIng the
number of the adjustIng shim In other words read the mark on the head of the
drive pInIOn before adJustll1g by 1I1creasmg or decreasmg the number of deVice

pInIOn adJustIng shim to lI1sert the feeler gauge wluch IS deducted for the number
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of mark from O 008 m In case of mInUS side added for the number of mark
to 0 008 m 1I1case of plus

For mstance the mark shows 2 adjust the posItion of drive pmlOn by
deductIng the number of shIm so as to make the clearance at 0 008 m O 002111
O OlD 111 It IS necessary to give the bearing a right preload At the time of
pushIng the outer lace Into the carrier It must be done m a right way other
wise

j reo

l

i i
Ot

1243
l

t

iilt

Fig 8

Remarks When measuring the height of the pmlOn head set the semi

Circular side portions of the gauge on the side portions of the

gauge on the side bearIng seats msert a feeler gauge mto the

clearance between the tip of the gauge center rod and the pmlOn
head and adJust the p1l1lOn

The gauge rod IS made 0 2 mm 8 1000 111 shorter than the

standard measurement 21 mm Therefore adjustment IS

made by selectmg a feeler gauge 111 accordance wIth the plus or

mmus valve marked on the pInIOn head

Special when the old bearing IS to be used agaIn In assembling the adJust
ment should be made at the lower torque than standard 111 accodanced With the
condItIOns of practical use so as not to give It an over preload

6 When the former adjustment of preload of the bearing IS completed as 111 the

prevIOus paragraph 1I1spect the p1l11On height agam Unless any thIng wrong
IS found loosen the p1l11On nut take off the flange 1I1sert the new 011 seat In
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the rearof the carrier and formerly fIx the flange washer and pmlOn nut

The nut should be tightened up at the standard torque In case the cotter pm
hole fItted the adjustment should be made not by tIghtemng the nut but by
fIlling the washer

C MountIng the Differential Gear Ass y In the Carrier

1 Mount the complete Ul1lt of differentIal gear m the carrier and fiX the bear

mg cap There IS a engraved mark on the side of cap which should be fitted
with m ark on the leg of bearing housmg when mountIng It IS Important to

note that the fIxmg part of the cap of each bearing housmg IS machInerly fm
Ished up

The dIfferentIal gear case IS mserted by the bearing adJustmg shim With
the side bearing as explamed and by housmg m the bearing housmg of carner

the bearing must be gIVen the regular preload The screwIng torque of the

fIxmg nut of the SIde bearing cap IS at 30 35 ft lbs 420 490 kg cm and

should be equally locked WIth fIxmg cotter pm
So far only the dIfferentIal umt IS mounted and the drive gear IS locked

With the drive p1l1lOn therefore the followmg adjustment must be made to

acqUire the regular SIde bearing preload the gear backlash

2 Adjustment of SIde bearmg preload backlash
To give the right preload on the Side bearing of dIfferentIal gear case and In

press1l1g the bear1l1g m the differentIal case adjust by msertmg 1I1slde the 4
bearing adJustmg shim of thickness calculated m accordance with the follOWIng
method of computatIOn

There IS a marked numeral of adjustIng baSIS on the bearmg housmg of the

gear carrier and dIfferential case The numeral IS the manufacturing error

m a Ul1lt of 1 1000 m agamst each standard measurement of A B C D In
FIg 8

To measure the WIdth of the SIde bearing on left and right use the standard

gauge 20 0 mm thickness and dIal gauge on a flat board In thiS case place
the load on the bearing WIth the 3ld of weight block for about 2 5 kg to acqUire
the stead y figures

Calculate the error on mmus Side agamst the each standard measurement
of 20 0 mm on the umt baSIS of 1 1000 and assume each of them as E F

Take the left SIde bearing for example When the measured Width IS 19 8mm

It IS 0 2 mm 0 008 m agamst the standard measurement and the E IS by
excludmg the mmus SIgn 0 008 In

The thIckness of the shIm IS acqUired by opplymg the numerals to the follow

Ing method of computatIOn
It may as well be assembled by usmg the shim of thIckness which IS m ac

cordance WIth above method of computatIOn The left and right bearing must

be well pressed m otherWIse the preload changes
Measure the backlash of the drive pmlOn ring gear as Fig 9 by uS1l1g the

dIal Indicator to make sure that It IS WIth1l1 0 I mm O 2 mm 0 004 0 008

If It IS much move to left by takmg off the right shim and a vice versa for

adJustment
The numeral marked by the electriC pen on the SIde of the drive gear shows

that of the recommended backlash beSides the set number For example 6 6

means the backlash of O 006 m
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FIg 9

Thickness of shIm on left sIde ThIckness of shIm on nght sIde

Left SIde Tl A 0 C 0 007 In E Rtght SIde T2 B 0 0 006 m F

Example of calculation

Left A l

0 2

C 2

E to 2 mm 0 008 111

Rzght B 2

0 3 there fore

F 0 25 mm

0 0lO m

Tl A O CtO 007E

0 001 0 002 0 002
0 007 0 008 0 016

T
2

B 00006 F

0 002 O 003 O 006

O OlO 0 015

ThIckness of left shIm ThIckness of nght shIm
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1 DIal gauge
2 S T D gauge 20 0 mm

thIckness
3 WeIght block
4 The beanng measured
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L
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After the OperatIOn
If It I S necessary to use the

bearing agaIn at the time of re

pairing the thIckness of each

shim of left right must bEe

reduced for 0 001 0 003

on the baSIS of 80 or 60

agamst standard preload
111 accordance WIth the

practical condItIOn of

use beCduse over

preload IS gIVen to

the bearing WIth

the shIm of thick

ness calculated
from above method

of computation
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DIFFERENTIAL GEAR CARRIER SECTION

Drive gear

Lock 5trap

Drive gear bolt

PinIOn front bearing

Supply chassIS lrease to 011 seal lip when ass y

AdJaR Sb l tJt la lTe plDioa aDd

a4Jutiae 4ilt benlDac aDd

correct tootb c toet of par bJpoid
aIIkiDa backl 0 0 l

bearUlg adJuit hJl1I

pacer

pinion adJust shills

Drive pinion

UrVC pinion

k PI

Thrust waher

Pmlm male

arlllg

haft

gear cae

thrust wahf r

117 dri par Ualrhuiaa rqoe

AI Ita ca ft D Itr t
la u b d Uh 1 4 Ib r

T2

ot oDtari t tilfnnhl par
n to 14 it ad

HcklI 0 1 011

I

Attor f AlTi r par fO
4u W

1 w adJaninl 41190 p 1I1 41 11 21110

38111 27180 vith tJdcb CI hd tile

uUoa ad pn rial dill aide pre
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Thus the adjustment IS completed By way of precautlon measure the L
measurement WhICh IS WIthll1 198 40 198 55 mm as Fig 12 If It IS lI1suffIclent
and an addItional shim of O 002 lI1S 0 05 mm m left and right In thIS case the

large size of mlchrometer as Fig 12 or spec131 gauge should be employed for
scaling

The shake of the back of drive gear which has been fixed with the carner should
be measured by dIal mdlcator to confIrm that It IS WIthIn O 1 0 2 mm

Mounting the Gear Carrier Ass y on the Rear Axle Housing
Interior of the axle hOUSIng should be cleaned well
The carrier packll1g should also be replaced with new one

Mount the gear carrier ass y WIthollt mlstakll1g ItS upper side With down sIde
and through 10 studb then fix With the lock washer nut The nut must be tlghtened
m a d13gonal Ime so as not to cause the OIl leaks

When It IS mounted on the vehicle feed the gear OIl Immed13tely The 011 of the
deSignated hypOld gear 011 No 90 should be feed Feed the 011 tlll It comes up to the
down sIde of the feedmg hole

i
4 e

nr1WIi 0000110
F g 13

When replacll1g the dlfferentlal axle shaft do not forget the adjust shim between
the end of the axle flange and the shaft With the brake diSC assembly so as to keep the
end play of the axle shafts

Axle Shaft Removal

Jack up the axle on the blocks Unscrew and remove the brake drum usmg a screw

driver
If the brake lImngs should hold the drum when the hand brake IS released slack

off the brake shoe adjuster a few notches

Take off the fix bolts of the brake diSC and remove the axle shaft assembly as

shown Fig 14 Tap out with sWll1g hummer holdll1g the wheel stud bolts With the rear

axle shaft Draw out the shaft and diSC assembly by grIppmg It outSide of the brake
diSC

Referring to Fig 14 assemble to the axle tube with the axle shaft with brake diSC

assembly Brake diSC Grease catcher packmg Grease catcher Bearing cage Grease
seal Spacer tapper roller bearing Lock washer and Bearing lock nut In thiS case

the shaft must be given a regular end play whIch IS the end play of dlrectlon to the

splme of shaft by the thickness of adjustIng shIms mserted at the tlme of assembling
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In adjustment for this end play select the adJustmg shims for one sIde Left
or Right at the fIrst

Insert selected shIms standard 1 5 mm between the axle tube and the shaft
assembly fIt the end play of axle shaft O 85 1 10 mm

Secondary attach the other Side of axle shaft assembly and adjust end playO 05 0 10 mm by selectIng adJust shIms
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THE INSPECTION WHEN THE CAR STOPS

I OperatIng the side brake and setting the revolvmg of axle shaft the gear
backlash and the defacement of the splme m the housmg can be found by m

spectIng the motIon of the propeller shaft as movmg It to left and right
SpeCIally m case of the drive pmlOn comes out and m the pmlOn bearing

IS worn out or the adJustment IS necessary

2 Another mspectIon should be carried m a way by tackmg up one of the wheels

and spm It back and forth

3 Holdmg the tIre ot the wheels Jacked up and spm and move to every di
rectIon When the shock IS felt mspect the degree of tIghtness and adJust
It r

4 Inspect and confIrm the volume and quality of the 011 In the hOUSIng

Inspection in MotIOn

I In case of glvmg the high metaiIc nOise when speedmg up the backlash IS at

the least or too much at the drive gear and the drive pInIOn

2 GIVll1g any abnormal nOise III speedll1g up or sloWIng down the drive pInIOn

bearing IS worn out or damaged
1

3 It IS the bearing that tIves the constant hummll1g nOise at high speed and
the gear that makes a periodiC nose at low speed In case there IS any da

mage of the gear It must be llnmedlately disassembled and repaired because

If It IS used as It IS the broken gear cause to breake the other gear and ano

ther and so forth fmally to the big accident
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GENERAL DATA

BRAKE

I Type operated by foot

operated by hand

Inner dIa of master cylinder
Inner dIa of wheel cylmder

Residual pressure of brake

Oil

Four wheel brakIng b 011 pressure

Mechanical brakmg for rear wheels

19 05 mm 0 77 m

Front wheel

19 05 mm

Rear wheel

19 05 mm

o 5 0 8 kg sq cm

BRAKE DRUM

Inner dla of drum both front
rear

Degree of real cIrcle of drum

Amendment limIt of dittoed

degree
Allowable limit of mner dla

of drum

254 mm 10 In

Less than 0 05 mm 0 002 In

O 20 mm 0 008 m

O 80 x 2 mm 0 032 m x 2

BRAKE SHOE

Lmmg dimenSIOn both front

rear wheel

Length x Width x Thickness

Lmmg area per brake shoe

Adjustment of shoe clearance

Front Rear brake

Play for pedal

244 mm x 45 mm x 4 5 mm

110 sq cm

Fasten adJust1l1g gear notch

completely and them make 12

turnmgs back

10 14 mm

The brakes on all four wheels are hydraulically operated by foot pedal applIcatlon
dIrectly coupled to a master cylInder In whIch the hydraulic pressure of the brake

operatmg flUid IS orIgmated A supply tank cast Integrally with the master cylinder
provIdes a reserVOir by which the flUid IS replemshed and a pipe lme conslstmg

of tube flexible hose and nUlon mter connected the master cylInder and the wheel

cylmders
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COMPONENTS OF FRONT BRAKE

Wheel cyl body ass y
41113 32200

F wheel cyl p ston44112 32200

41122 32700
Reta ner 44113 31700

AdJuster screw n41146 32200 a B Dust Q41147 32200 L B sh eld cover

44124 31700

AdJuster wheel Lock spr1ng

4120 32200 L B 41206 32200

41207 32200 a B
41158 041 I

@
FWh

13 041

915211

hous ng ass y
0

41203 322005 Lreta1n1ng spr1ng
41213 04100 4120932200

AdJuster

AdJuster

R H
41002 32200 L B

41110 3270
shoe Fore

4103032202

e C

I41158 041
Bleeder screw

41128041

41128 30001

41129 30001

L I1147 1

Lock plate 41214 04100

AdJuster boot 41153 04100

Front brake shoe
After 4103132202

4193932202
spnng
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The pressure generated In the master cylinder by application With the foot

pedal IS transmitted With equal and undlmll11shed force to all wheel cylInders simul

taneously This moves the pistons outwards which m turn expand the brake shoe

thus producmg automatic equalIsatIon and effiCiency In direct proportIon to the

effort supplied at the pedal When the pedal IS released the brake shoe springs

return the shoes which then return the wheel cylinder pistons and therefore the

flUid back mto the pipe lines and master cylmder
An mdependent mechamcallInkage actuated by a hand brake mounted drivers

seat Side left or nght SIde operates the rear wheels by mechanIcal expanders
attached to the rear wheel cylmder bodies

1

FRONT BRAKES

The front brakes are operated by each one wheel cylinder

Each wheel cylInder consists of a body contammg spring spring seats pistons

piston cups cylmder cover lock wheel cylmder cover and adJust screw

The shoes are allowed to slide and centralIse dunng the actual brakIng opera
tion whIch dIstributes the brakmg force equally over the lInmg area ensuring high
effeclency and even lImng wear

The brake shoes rest on the dimples formed m the back plate and are held In

posItlon by one return spring which connecnng with the hole of shoes

Fzg 1
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REAR BRAKES

The rear brake shoes are not fixed but are allowed to slide and centralIse with

the same effect as In the front brakes They are hydraulically operated by wheel

cyhnder and mdependent hand brake mechamsm

BRAKE DRUM SIDE

HAN0 BRAKE
CABLE

BRAKE DISK BACK Fg 2 Rear Brake
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HAND BRAKE
The hand brake operates on the rear wheels only and IS applIed by a pull up

type of lever situated 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 leavmg the works and should not reqUlre any attention under

normal mamtenance Only when a complete overhaul IS necessary should the hand

brake lmkage reqUire resetmg
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 re

moved by means of a nut at the center rod of the equalizer drag lInk

ADJUSTING BRAKES
RaIse the truck and place stand Jacks front and rear so that all four wheels

rotate freely
Disconnect the parkmg brake cables at the cross shaft lever ThiS precautIon

should be taken to elimInate the POSSibility of brake shoe drag due to mis adJusted
parkIng brakes
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COMPONETS OF REAR BRAKE

ston rear wheel cylInder
44108 32200

r
44112 32200

44135 322OO
S P

I 32io ar wheel cyl brake

AdJuster screw

4114632200 R B D
41l47 32200 L H

41209 32200 SprIng
44110 32200

1521541206 32200I
Lock sprln 44105 32200

r 9 11145 1Wheel cyl body

ffi
aIsaaly

AdJuater wheel
41207 32200 R H

AcllustN hou nR 41203 32200

Retdlnlng sprln
41130 04100 II41213 04100

Spnng lock plt 41158 0410041214 04100

44128 32200

41128 30001

Rear brake dISC
4401032201 R B

44011 32201 L R

Rear wheel cyl 44100 07200
I

aas y
44060 32201

41129 30001
4403532200 R B

44036 32200 L R

Toggle lever

44033 322oo

07032200 Ull f r

Hu hraLnturn nnj

4403o 322oo I
Haml hnkf xtnlllln J

lon 084 32200

i
083 U200

082 322oo

44081 322oo

I
44060 32201

Rear brake shoe ass y

AdJuster boot41153 041

Rear return sprIng
Lower 44071 32200

41 00 3 200 R B
AdJuster

4120132200 L B

11
a

Brake hnlng
41039 32201
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Rear Brake AdjuStmenl

FJg 4

Front Brake Ad1uStmenl
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Remove the adjuster boot and msert a screw driver through adJustmg hole and

engage the teeth on the wheel
Turn the adjuster wheel down upward directIon until the shoe becomes locked

on the brake drum then turn It up approXimately 12 notches untIl the wheel turns

lightly

MASTER CYLINDER

This IS consIsts of an alloy body wIth a polished fIrushed bore and reservOir

WIth cap
The 1I1ner assembly IS made of the push rod stoper plate ring pIston se

condary cap return spnng let out valve and check valve seat

The open end of the cylInder IS protected by a rubber boot as shown Fig 5

dISassembling the Brake Master Cylmder
IAsconnect the pressure pIpe UUlon from the cylinder and remove the securing

bolts then the master cylInder and flUid reservOir may WIthdrawn complete from

the car Remove the fIller cap and dram out flUid Pull back the rubber boot and

remove the stopper nng with a pair of long nosed pliers 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 Examme all

parts espenally the rubber primary cap for wear or distortIOn and replace with

new parts where necessary

16

5 13

12

tf
f I il

f17 tJ
J

t j

1 1fi r
lC 1Jf 9

10

7

6

6

Flg 5 Components of Brake Master Cylmder

1 Push rod assembly 8 Return sprmg
2 Master cylmder rubber boot 9 Let out valve assembly
3 Stopper plate nng 10 Check valve seat

4 PIston secondary cup II Brake master cylmder body
5 Master cylinder pIston 12 FIller cap gasket
6 PIst n pnmary cup 13 Filler cap

7 Return spnng seat
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Bleeding the Hydraulic System
Bleedmg IS necessary any tIme a portIOn of the hydraulic system has been dls

connected 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 Immersmg the free end of the tube m a clean

Jar contaInmg 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 bleedmg smce It IS most

Important that a full level IS mamtamed
Should aIr reach the master cylll1der from the supply tank the whole of the

bleedmg operation must be repeated
After bleedIng top up the supply tank to Its correct level of approxImately

three quarters full 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 areated
Such flUid must be allowed to stand for at least one day before It IS used agaIn
ThiS WIll allow the aIr bubbles 111 the flUid time to dlsparse Great cleanliness IS
essenclal when dealIng WIth any part of the hydraulic system and espeCially so
where the brake flUid IS concerned Dirty flUid must never be added to the system
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IGNITION SYSTEM

The IgnitIOn system IS a system which IS necessary for Ignltll1g the com

pressed fuel air mixture wIthm the engll1e cylinders
The electriC current from the electriC power source battery and generator

flows through ammeter 5 and IgnItIon sWitch 6 mto IgnItion COli 7

The low voltage current through the primary COli 14 IS mterupted by contact

breaker 9 of the dlstrubutor ThiS charges the magnetic fIeld wlthm the Ignition
COli mtermIttently thus lI1ducmg high voltage

The high voltage current IS distributed by the distributor 10 through the high
tensIOn cord 16 to the spark plugs lI1stalled In the combustion chambers of the

cylinder head The spark plugs are made to spark to IgnIte the fuel air mixture

In the cylinders
To diagnose defects of the IgnItIon system always have thiS distribution prll1

cIple m mmd and check the low and high voltage CirCuits separately
As shown m Fig 3 the IgnItIon COli has two COlis With primary current which

IS sent through the primary cord IS sent and cut the magnetic fIeld WIthll1 the pri

mary COli changes and by mutural mductIon a voltage of 10 000 volts or more IS

created In the secondary COli
At thiS moment self mductJon voltage m the primary COli causes sparkmg at

the contact pomts of the dIstributor contact breaker resultmg In a decrease In the

Induced voltage of the secondary COli and pitting of the contact pOintS

1 IgmtJon System

Therefore the primary CirCUit IS provided wIth condenser to prevent drop

of secondary voltage and absorb the spark at make and break contacts
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FIg 2 Wz1J2g Duzgram of1gmnon System

I Battery 9 Ibrnbuwr

2 MagnetIC sWitch 10 OlslTlbutor cap
3 Starter motor 11 CylInder head
4 Star er hunon 12 Voltage regulator
5 Ammeter 13 Generator
6 Igl11tlOn sWitch 14 Pnmary cord

7 Igl1ltIOn cOil 15 Secondary cord
8 Condenser 16 HIgh tensIOn cord

U volts

IGNIt Of4 C01L

Type

PrImary
voltage

C1Z 01

F g 3 Sect on of grntwn Co l

I Pnmary cord terminal

2 Pnmary cord termmal

1 Secondary cord termmal

4 Pnmary cOIl

5 Secondary cOIl
6 Core Iron
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Inspection and Repairs

Most troubles With the IgmtIOn coil can be attributed to short clrcwt of PrI
mary or secondary cOlis caused by theIr defective lI1sulatIon overheatIng or

Interior damage
With such a faulty IgnItion cOli It does not generate sufficient secondary

voltage and the engll1e will misfIre

But as repairs of troubles are very difficult except In cleamng termmal

cOIiiieCtlOn replace a defectIve IgnitIOn cOIL
Check of functIOnIng of coil

Remove the cap of the distributor and turn the crankshaft untIl the contact

pOint of the contact arm closes tact arm closes

Then switch on the IgnItIOn SWitch draw out the secondary cord from the
central electrode on the distributor cap and holdll1g ItS tIp about 6 mm away from
a metal portIOn of the engll1e open and close the pomt by movmg the contact arm

by hamt
If blush white and strong spark are created between the tIp of the cord and

Ithe
metal portIOn the cOli may be conSIdered to be all right

t
When the sparks are feeble and reddish or when sparkIng does not take place

upless the gap with the metal portIon IS extremely reduced the coil must be de
fectIve

Smce these are cases when the condenser and IgnitIon switch are all right to

lie exact employ a coil tester

To check by rnenas of an ammeter connect the primary cOli and battery then

measure the current

If there IS no current at all trus SignifIes a break In the CirCUit

In such cases the COli must be renewed
For through inspeCtIon a COli tester should be employed

i

t

l lI
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1
J

Generator

I Nut 8 Ball beanng I Brush
2 Washer 9 Cltp 16 Bru sh holder

3 Pulley 10 011 cover 17 Brush spnng
4 Spacer II Key 18 Front cover

Packmg 12 Armature 19 Rear cover

6 Retamer 13 FIeld coIl 20 Brush cover

7 8prmg 14 Yoke ass y

GENERATOR

Model

Voltage
Out put

Pulley ratIo

Amendment limit of deflec
tIon of shaft

Amendment limit of short

dimenSIOn on commutator

Shunt V

161

r

HItachi GUS 53

12 volts

200 watt

193

O Imm 0 004 111

3 mm 0 120111

More than 7A

at 1000 r p m



Degree of real circle or

commutator

LimIt of polanzed wear on

commutator

Motormg test A

O 05 mm 0 002 m

O 4mm 0 016111

6 8 A

at 950 1150

The generator Ismoumed on thefront left Side of the engme and IS driven by
a fan belt at L 34 urmes the speed of the crankshaft As shown 111 the diagram of
the generatmg system FIg 1 tlhe generator ternnnalIs grounded to the car body
and the 9 ClrnJ Lt lme goes through tlie voltage regulator and ammeter to charge
the battery The generator IS a constant voltage type equipped With a carbon pile
type

Fig 1 Dtagram ofGeneratlng

ystem

1 Generator
2 Voltage regurator
3 Ammeter
4 Battery
5 Fuse
6 Llghtmg switch
7 Lamp

The constant voltage type generator when chargIng ma1l1taInS a fixed voltage
at the generator termInals regardleds of the vehIcle speed that IS over a Wide

range of engIne speeds ana also produces an output conformmg to the load In

other words conformmg to the state of battery charge the chargIng current IS au

tomatlcally regulated preventmg excessive chargmg or dischargIng When the load

IS mcreased suddenly the output will mcrease correspondIngly so that the lifeof the

battery will be prolonged

GeneratOl construction

As shown m FIg 2 the generawr IS lange Imounted pulley dnven eype shunt

wound ana velllXilalied by a fan mtegral With the pulley It 15 a so called enclosed

ventllated type wIth the brush part covered With an easily xemovable band to faCI

lItate mspectlon and cleanmg
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Serviting Generator

Care should be taken to see that the exterior and the lI1terIor of the generator
always kept clean

I
I

I
I

I

Fg 2

2

cr @

Generator Sectwnal Vzew

I rrBme
2 Armature

1 FIeld COIl
4 Commutator

Brush spnng
6 Ilall beanngs
7 rIn pulley

To disassemble fIrst remove the drive pulley Then after removmg t1e band
cover press the brush spring back and pull out the brush from the holder Then

by unscrewmg the two through bolts connectmg the end covers the generator can
be dIsassembled as shown 111 Fig 2

All disassembled parts wIth the exceptIOn of the fIeld COli and the armature

COli are washed with gasolme before bell1g mspected and reassembled

When reassembling the front bearing bemg of the ball bearing type IS fIlled
WIth magneto grease while the rear bearmg IS lubricated WIth a few drops of light
engIne 011

When Installing the generator on to the engIne care should be taken to see that
the fan belt IS properly tenSIOned

After Installll1g all electrical connectIons are securely tIghtened and cleaned
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Trouble Shooting

DiagnosIs through motoring test

Before disassemblIng the generator for mspectIon
an overall check up can be made through the motor

Ing test The constant voJtage generator operates
together with the voltage regulator WhICh bell1g a

complicated umt makes Itdifficult to discover
troubles In the generator Thus by checkIng the

performance of the generator alone through motor

Ing test makes this an efficIent repair operatlon
For the motoring test a fully charged battery 12

volts and about SO ampere capacity ammeter are

required With the umts connected for the tester

The generator IS turned as a motor and from the

condition of the current and speed troubles occur

rll1g In the generator can be checked

A

A The generator IS m normal condition If the ammeter mdlcates from 5 to 7

amperes and the generator rotates smoothly with only a faInt hum If the generator
fails to rotate there IS trouble m the electrical CircuIt The rated currents are

8 amperes at 750 r p m

8 If the ammeter Indicates higher than the reated values there IS a short or

grounded connectlon provided there are no mechamcal defects It should be noted

that a fairly large current will flow If the frictIOnal resistance of the rotating parts
IS great

If the rotatIOn IS Irregular there IS

a short or ground m the armature and If
the rotatlon IS slow the trouble may be

due to short or ground m the field COlis

Furthermore It the rotatIOn IS normal
but the ammeter pomter Vibrates exceed

Ingly the trouble will also be due to short
or ground 111 the mtenor parts

C If the ammeter mdlcated below
the rated values or If the rotatlon IS un

even or slow there IS a defectlve con

nection 111 the mterIor parts or a high
frIctlonal part In thiS case repairs or

replacement of defectlve parts are made

DiagnOSIng troubles With a tester

With the above motoring test the

generator can be checked to see If It IS

faulty and the troubles approximately lo

cated but Itwould be more advantageous
to use a multltype tester shown m Fig 3

Furthermore by usmg a portable
dynamo tester tests can easily be made

without removmg the generator from the

car

Ffg 3
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In makmg these tests the A and F termmals of the generator are connected

together the voltmeter IS connected between generator A termInal and the ground
and the ammeter IS connected between regulator B term mal and the battery The

engme IS tlrned over at medIUm speed generator speed about 2 000 rpm If

the ammeter pOInter falls to move or If current IS beIng generated but when the

load IS mcreased to 20 amperes the voltmeter mdlcates below 13 volts the gen
erator IS defective and reqUires repairIng

When the generator IS disassembled and the parts are to be mspected the

armature growler IS us d for this purpose m the follOWIng manner

Testing for Grounding in Field Coil

The ground termmal of the fIeld colliS removed one lead from the growler IS

grounded while the other lead IS contacted with the other fIeld COli termmal

If the test lamp on the growler lights the field colliS grounded so that It

should be replaced With new COIL If the test lamp falls to light the field COllIS

free from groundmg

ji

Testing for Shorts in Field Coil

The fIeld COllIS placed In series WIth an ammeter between the posItive and

negative termInals of a 12 volt electrical source If the ammeter shows an ex

ceedmgly high readIng the fIeld COllIS shorted and should be replaced
Rated currents are HItachi 10 5 amperes

rl

Lead Wire Test Circuit Test

To test the lead WIre that IS the wIring from the plus brush holder to the

generator A termInal the two leads from the growler are contacted WIth both

ends of the lead WIre If the test lamp lights there are no defects but If It falls

to light there IS a break m the lead Wire which should be replaced If one test

lead IS contacted WIth one nd of the lead wire and the other test lead contacted

to the body ana the test lamp lights the lead wire IS grounded

Plus Brush Test

One lead from the growler IS grounded and the other lead IS contacted With

the plus brush holder If the test lamp lights the brush holder IS ground and

should be replaced
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Testing for Grounding in Armature

To test If the armature IS grounded or not one lead from the growler IS con
tacted with the armature shaft and the other lead w1th the commutator segment
If the test lamp lights the armature IS grounded and should be replaced

Testing for Shorts is Armatare

To test for shorts m armature coil the armature IS placed 00 toP of the
growler and wlth Iron piece held oer the armature coil the armature IS rotat
ed by hand

It the Iron p1ece s attracted to tihe arroature coilthe armature colliS shorted
and should replaced

Checking Armature Shaft aDd Bushing

The clearance between the armature shaft and bearmg bushmg IS checked and
If the shaft IS found to be worn or badly bent It should be replaceci If there IS
excessive looseness between the armature and the core becomes non umform
durIng rotatIOn so that notonly w1ll the output be reduced and the smoothness of
rotatIon be destroyed but tlus will cause the shaft to bend and cause the parts to

touch The specrl1cauons should be referred to and defectIve parts should be re

placed or repaned

Checking Armature Coil

ThIs 1S a ViSUal check up The connecuoo betWeen the armature COli and the
commutator are 1I1spected and all loose or defecuve soldered connectIons are

corrected

Checking Commatator

When the commutator becomes worn so that the ovahty of O 4 mm differ
ence 111 diameters between th largest and smallest dimenSIOns IS exceeded or

the depth of the mica segments from the surface of the commutator becomes less
the allowable lImlt of O 2 mm correctIons should be made When the commu

tator surface dirty of rough or IS worn so that It 1S elhptIcal or stepped ItWill
not only result m the brushes contactmg poorly and causmg decreasmg output and
further the burnmg damage on the commutator surface but Will also hasten the
wear of the brushes
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If the commutator surface IS only oXidIzed
It can be corrected with No 00 sandpaper
but If It IS worn as described above cor

rectIons can be made only by supportmg
both ends of the armature shaft and machm

mg as shown m Fig 4

However If worn over 3 mm It should

be replaced
ContInued use of a commutator whIch

IS worn so that the depth of the segment
mica IS shallow may result m part of the

mica becommg higher than the surface of
the commutator ThiS condItion Will make
the brushes Jump and produce sparks to

burn and damage the commutator surface
The depth of the mica IS corrected by un

der cuttIng the cuts bemg carefully made
With a hacksaw to the condItIOn shown m

Fig 4 1 he commutator surface IS then fImshed by smoothmg ItWIth sandpaper
or commutator stone

Checking Brush and Brush Spring

A Correct fImsh

B Incorrect fIl1lsh

I MIca InsulatIon

2 Commutator segment

Fzg 4 Unaercuttzng Commutator

A If the brush does not seat properly agamst the commutator surface cor

rectIOns are made by reseatmg However If the brush IS worn beyond the wear

limIt or IS broken It should be replaced To reseat the brush a piece of sand

paper of about No 150 fmeness IS wrapped around the commutator and With the

brush Installed In the holder over the sandpaper the holder IS revolved For

fImshIng sandpaper of about No 320 ratIng IS used After reseatmg It should
be blown with compressed air and after cleamng the dust off thoroughly the

brush IS Wiped WIth a dry cloth The max permissIble wear of the brush IS 1 3
the length over which the brush should be replaced

B If the brush spring does not have the proper tenSIOn It should be replaced
Smce the brush spring has conSiderable effect on the proper contactIng be

tween the brush and the commutator rt IS necessary to determme the tensIOn by
the tester of sprmg tensIOn With brush Istalled A weak spring Will mcrease the

electrical reSistance causmg sparkIng and pittIng on the commutator while too

strong a spring will hasten wear m the brush and commutator Thus when re

placmg a good grade brush and correct size spring should be used

VOLTAGE REGULATOR

On the voltage regulators IS the arbon tIle Hitachi Model R123 50 used
Hitachi generator
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F Screw P Screw

Ftg 1 Httaeht Model CCA Carbon PIle Type Voltage Regulator

Model

Cut out relay pOint gap

No load adjusting voltage
Flux screw locating voltage
Cut in voltage
Release current

R115 50

o 6 O 8 mm

15 16 volts at 2500 r p m

12 5 13 5 volts at 2500 r p m

9 11 volts at 2500 r p m

Less than 5 amps

Construction and Operation
As shown in the above fIgure the regulator conSIsts of the carbon pIle

magnet coIl moving core sprIng and fIxed resIstances

The prIncIpal part IS the carbon pIle whIch conSIsts of several dozen layers
of thin carbon dISCS By applying pressure to both ends of the carbon pIle as

shown in FIg 1 the resIstance wIll change The utllIzatlon of thIS characterIs
tlC IS the carbon pIle voltage regulator the WIrIng dIagram of whIch IS shown in

FIg 2

I PIle presure screw

2 Carbon pile
1 I1le holder
4 MOVIng core

CompressIOn spnng
6 CompressIOn sprmg
7 M gnel coli
8 Flux adlulmg crpw

Ftg A SeettOnal Vtew of Carbon Ptle Regulator
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RESISTANCE

hg B Charaetensttes of Carbon Ptle

WIthout a voltage regulator the gener
ated voltage WIll vary with the speed load
and other factors but a carbon pIle regulator
wIll malOtalO constant voltage by the follow

109 actlon

Ftg 2 Wtnng Dtagram

I Carbon pIle ilablllzer
2 Spnng 6 CUI OUI relav
0 M gnel COIl
4 1 emperature compensal1ng

resIstance

When used lo conJunctlon wIth the generator and the voltage becomes hIgh thir
current through the magnet coIl lOcreases and makes the attractlve force greater
ThIS lOcreases the carbon resIstance so that the current through the fIeld COli IS

decreased and also decreases the generated current Conversely when the volt

age becomes low the generated current lOcreases Thus by properly matchlOg r
the carbon pIle regulator hmlts the current by means of the current COli there

IS no need of speCIally provldlOg a current cut out Also the COli lo serIes with
the fIeld IS for ImprovlOg the charglOg characterIstlcs at low speed whIle the fIxed

reSIstances are for preventlOg varIatlons lo characterIstlcs due to temperature
changes

W iring Precautions

I Generator
2 FIeld COIl
1 Carbon pIle
4 CompressIOn spnng

Movmg core

6 Vollage coli

Ftg 3 Voltage Regulahng Pnnetples

In connectlng up the generator and the voltage regulator care should be taken

to note the SIgnS on the termlOals shown lo FIg 4 to make t e connctlons tlght
and to make sure not to forget to connect the ground termlOals

j
I

J f
J
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However cautlon should be taken not to damage the termlOals screws and other
parts by tlghtenlOg more than necessary For wInng heavy WIres are used be
tween A A and B B because of large currents flowlOg between these polOts and lIght
WIre IS used between F F Care should be taken not to mIstake the SIze of these
WIres When the WIres have been lo serVIce for a long perIod of tlme they are

repaIred or replaced In these cases the same or larger SIze wIres should be
used to replace the WIres formerly used and WIre to wIre connectlons should be
amply soldered and wound with black tape to preserve the lOsulatlon

Repairs Adjustments Inspection
The voltage regulatlng part of the voltage

regulator has been subJected to ngId lOspectlon
so that there should be practlcally no changes
whIle lo use and no necessity for adJustments
If trouble should occur however the regulator
should not be touched wIthout prevIOus prepara
tlons or thIS WIll on the contrary lead to big
ger troubles Before adJustmg the pnncIples
outlIned above should be thoroughly understood
and WIth a voltmeter and other lOstruments on

hand adJustments should be made correctly
When adJustlOg the gap between the adJustmg
core and the movrng core It IS dIffIcult to deter
mlOe thIS dIstance dImensIOnally so that It IS of

Importance to make thIS adJustment electrIcally
as shown lo FIg A Ftg 4 Wirmg Dtagram

Adjusting when V oItage Changes after long Period of Service

E

C P RelUlator

D C Voltmeter

Ftg 5 Wtnng Dunng AdJusttng
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In thIS case adJustments are made through the pIle compressIOn screw only
As shown In FIg 5 to the A termmal of the regulator a voltmeter V IS connected
Termmal B IS connected vIa an ammeter to the CIrcUIt switch of the battery and
vanable resIstance

With the generator runnmg at no load battery and resIstance CIrcuIt cut out

and at rated speed generator 2 500 rpm engine 1 860 rpm the voltmeter
IS read

As shown In FIg 5 tIghtemng the pIle compressIOn spnng WIll raIse the volt

age so that If the voltage IS low screw In and conversely If the voltage IS hIgh
unscrew

To measure the cut m

voltage and cut out current

connect the voltmeter as

ghown with the Ime m FIg 5
to termmal B and make meas

urements through the CIrcuit of

termmal B and a fully charged
battery Measurement of the

output IS made by readmg the

voltmeter and ammeter through
the vanable resIstance cdcult
with the battery CIrCUIt cut out

DurIng the measurement of the

no load regulatIng voltage the

P Screw term mal A voltage and termI

nal B voltage should be practI

cally the same If these two

voltages dIffer consIderably
thIS mdIcates a resIstance In the charging CIrCUit In thIS case check the cut out

relay for such defects as burnt contact pOInts and repaIr as necessary

When reassemblIng adJustments are

made throught the adJustmg core and the

pIle pressure screw The regulator IS con

nected up to the generator at no load and

revolvmg at specIfIed speed 2 500 rpm
the adJustmg core F screw IS tIghtened by
turmng It In clockwIse dIrection as shown
In FIg 6

ThIS WIll cause the voltage to drop at

fIrst but ItWIll rIse agam ThIS IS due to

the fact that at fIrst the gap between the F

screw and the movmg core to mcrease the

contactmg resIstance of the pIle sheets and

lower the termmal voltage As the F screw

IS tightened further the gap to the movmg
core reaches 0 and the term mal voltage shows a mmImum value WIth further

tlghtemng the flux adJustmg screw begmmg to push the dIrectly and the voltage
rIses rapIdly ThIS as the push up voltage

Adjusting Regulator After Reassembly
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The voltage IS measured by connecting a voltmeter between the A and E termmals
as shown m FIg 8

Ftg 7 AdJushng Core

The procedure outlIned below should be fol
lowed m makmg necessary adJustments from thIS

stage on

1 With the connectIons made as shown m

FIg 8 have the generator at no load B ter

mmal dIsconnected and rotating at speCIfIed
speed 2 500 rpm

2 Set the pIle pressure screw posltlon

3 TIghten the adJustmg core F screw and

determme the push up voltage If the F

screw IS tightened beyond the push up voltage
10 5 volts 2 500 rpm the voltage rIses

extremely fast so that care should be taken
to tighten as slowly as possIble when near

the push up voltage

Ftg 8 Wtnng hook up
meassunng push up voltage

4 If by adJusting the F screw the specIfIed push up voltage cannot be ob

tamed but IS less than 10 5 volts Case Az the F screw IS unscrewed back

nearly to the noload voltage and the P screw IS slIghtly tightened If more

than 10 5 volts Case AI the P screw IS lIghtly loosened Then by followmg
the procedure shown m lll the push up voltage IS redetermmed

5 When the reqUIred voltage IS obtamed the P screw IS fIxed and the pIle
IS gIven a lIght shock to settle the pIles after whIch the push up voltage IS

rechecked

6 After recheckmg the F screw IS unscrewed until the specIfIed no load

volta1e 15 16 volts 2 500 rpm IS shown The F screw IS then fIxed
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7 After the P and F screws are fIxed the generator IS stopped It IS then
restarted until It reaches the speCIfIed sped and the no load voltage IS checked
to see that Ithas the speCIfIed value It IS Important that before makmg thIS
test the pIle be gIven a lIght shock m order to bnng It to a stable CondlUon

When the above adJustments have been completed the output should auto

matIcally conform to the specIhed value ThIS IS checked by ratatlng the gene
rator at the speCIfIed speed and Impressmg a load

Checking Cut Out Relay

The voltage at whIch the cut out

relay pomts close IS checked ThI s

voltage IS determmed by slowly m

creasmg the speed of the generator
and readmg the voltmeter connected
as shown m FIg 8 untIl the pOllltS
close The proper cut m voltage IS

from 12 7 13 3 volts at I 250 rpm
If the voltage checked IS found to be
too hIgh when the pomts close the

relay adJustmg arm shown m FIg 8
IS lowered to weaken the flat spnng
and If too low the adJustmg arm IS

raIsed to strengthen the sprIng
However It should be noted that the

proper gap dIstance of the relay parts
are

Gap
to

Arm

Relay
pOlnt gap

Ftf 9 Cut out relay upper left
shows eut out relay wtndmg de tatI

Relay pomt gap O 9 mm

Arm to core gap pomts open 0 7 O 8 mm

Arm to core gap pomts closed 0 4 O 5 mm

The cut out relay pomts should be mspected about once 111 every two months
Burnt pItted and other poorly contaCtIng pomts should be dressed WIth a fIne hie

No 000 sandpaper or pOInt dresser but pomts found to be badly worn should be

replaced
After dreSSIng It wIll be necessary to readJust the pomt gap to the correct

dImenSIOn If the actuating voltage of the cut out relay IS found to be correct but
the meter needle VIbrates when the en 1ne IS IdImg the pomts WIll be qUIckly
damaged so that m thIS case the IdlIng speed should be lowered by adJustmg the

engme

Checking Through Ammeter Indications

1 Those famllar with the thIrd brush type when changmg over to the pIle
type may thmk that there IS msufflclent chargmg when the ammeter IndIca

tIon IS small dUrIng daylIght However there IS no need to worry smce

the battery IS fully charged Reversely If after drIvmg for several hours

dunng the day and the ammeter pomter still IndIcates around 15 amperes
on the plus SIde It shows trouble
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In thIS case check the fluId level and specIfIc graVIty of the battery Also

check for mcorrect wlnng and see If any wlnng paIred ImmedIately

2 Dunng mght the ammeter pomter should mdlcate around 0 when dnvmg
at 30 to 40 km per hour If the mdlcatlon IS more than mmus 10 amperes
check up should be made m the manner as descnbed m

3 DurIng the day evenwIth the battery fully charged about 30 amperes

chargmg current may be mdlcated ImmedIately after operatmg the starting

motor There IS no need to worry smce thIS IS to restore the temporanly
consumed battery and ItwIll return to the normal chargmg condItIOn wIthm

5 mmutes

STARTRR MOTOR

Voltage
Output
Startmg current

voltage
Lock torque

Type of pmlOn gear
Number of tooth on pmlOn

gear
Number of tooth on rIng

gear
Amendment lImIt of short

dImenSIOn on shaft dla

pmlOn sIde
Amendment lImIt of short

dImenSIOn of shaft dla
rear end

Gap between shaft and bush

pmIOn sIde
Amendment lImit dIttoed gap

Gap between shaft and bush
rearend

Amendment lImit dIttoed gap
Amendment lImit of deflection

on shaft
Amendment lImIt of short

dImenSIOn
Dittoed degree of rear

CIrcle
Dittoed lImit of polanzed

wear

Bush length
Amendment lImit

Brush spnng pressure

12 volts

10 HP
Less than 500 amps

9 5 volts

Over O 9 kg m

Bendex type

J

120

o 1 mm 0 004 m

O I mm 0 004 m

0 038 0 095 mm 0 0015 0 0038m

o 02 mm 0 008 m

0 03 0 076 mm 0 0012 0 0030 m

O 2 mm 0 008 m

O 1 mm 0 004 m

2 mm 0 08 m

O 05 mm 0 002 m

0 4 mm 0 016 m

9 mm 0 36 m

O 9 kg O 1
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Construction and Operation

Fig 1 Starter Motor

The starter motor IS a 1 0 horsepower shdlllg mertla type electnc motor for

use m startmg The motor when mounted on the engme IS on the front nght SIde

of the transmISSIOn WIth ItS pmlOn gear dIrectly oppOSite to the nng gear The

construction of the starter motor IS sImIlar to that of the generator but dIffers only

m that Its armature shaft extends out backwards WIth a pmlOn group mstalled on the

end as shown m FIg 2

jI i

Ftg 2 A Seehonal Vtew ofStarter Motor
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I Rr c ket FIeld COle 11 PlOlOn group
Commutator sIde 6 Flat head SLreW 11 Band

2 011 cap n Arm lTlIre 12 Through bolt
1 Yoke 8 BraLket Mountmg sIde 11 Termmal bolt
4 FIeld LOll 9 NIpple 14 Commutator

The connection dIagram for the starter IS
shown In FIg 3 The starter switch IS a key
type combmed with the IgmtIon switch By
turnIng SWItch to the nght dIrection the re

lay on the magnetIc SWItch moves to permit
current to flow to the starter and cause the
armature to start turnmg suddenly However
the pinIOn m the pmIOn group does not turn be
caust of the counter weIght but advances along
the screw cut on the pmIOn shaft and meshes
mto the rIng gear After advanCing about 41
mm the pinIOn completes the lleshmg mto

the nng gear and dnves Itwith a powerful
torque The dIrection m whIch the pinIOn moves IS from the end of the shaft towards
the starter bracket thus reducmg the bendmg torque After the engIne starts and
Its speed becomes greater than the no load speed of the starter the pmIOn IS kIcked
back to unmesh and return to Its former poSitIOn

Ftg 3 Starter Conneetton

l l3 mery 3 Magnetic witch
2 taner button 4 Starter motor

Operational Precautions

The mstructlons to be observed when startmg the engme are as follows

I The starter should be securely mounted on the engme and should not show
any looseness

2 The s arter SWItch should be operated properly and should be released Im

medIately when the engme starts

Exceptmg In extremely cold weather the engme should normally start
wlthm 10 seconds

3 The starter switch should not be operated when the engme IS runnIng If
the engme falls to start allow time for the pmIOn to come to rest before turnmg
the starter switch agam

4 When the engme falsi to start after turmng the starter key for over 10
seconds do not contmue turnmg the key time after time but try to save the

battery In thIS case check for the cause of the trouble and correct so that the

engme WIll start

Checking While in Operation
1 With a fully charged battery and WIth the lamps lIghted the starter SWItch

IS used If the lamps become dIm especIally when the engme does not start
the current IS flowmg through the starter motor cod but for some reason the
armature IS not turmng CarefuJ check should be made smce the starter pmOn

may be locked In the flywheelrHig gear and unable to return a trouble usually
caused by turnmg on the starter whIle the engme IS stIll runnmg

2 When the starter SWItch IS turned up and the starter motor falls to turn
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although the hghts remam bnght the SWItch should fIrst be checked If the
SWItch IS m satisfactory condltlon then the condltlon of all the termmal and
and ground connections of the battery starter sWItch and starter are checked
If the sWItch IS m satIsfactory condltlon then the COndItIOn of all the termmal
and ground connections of the battery starter sWItch and starter are checked
If the starter motor runs but ItS movement IS sluggIsh It mdlcates eIther a

hIgh resIstance due to loose connection m the starter CIrcUIt or a badly dIS

charged battery

3 If after the above troubles are corrected and the starter falls to operate
occasIOnally and shows defectIve performance It IS due to mternal defects so
that m thIS case It should be dIsmantled and checked

Dismantling and Disassembling
1 The starter can be dIsmantled easIly by removmg the two stud nuts mounting

the starter on the engme

2 The two stay bolts on the starter rear cover front end when mounted on the

engme are removed

3 After removmg the band cover the brushes and lead wIres are removed

4 By properly protectIng and holdmg the starter body the armature shaft IS

pulled out

5 The armature and the front cover are taken out together

6 To remove the pInIon group from the armature shaft the cotter pm on the
end of the shaft IS pulled out and by removmg the pmIOn nut the pmIOn group IS

removed

Inspecting and Repairing Parts
The same procedure as that for the generator parts IS followed the part bemg

cleaned and mspected after whIch determmatIons are made as to whether they can
be reused or If repaIrs or replacements are necessary

1 The pmIOn IS mspected for defects and If the tooth face IS worn or the tooth

edge IS damaged the pmIOn should be replaced Worn or broken teeth WIll not

only make the gear mesh poorly but WIll hasten the wear on the opposmg gear
and also poorly meshmg gears WIll cause bendmg m the armature shaft For
thIs last reason care should be taken when mspectmg to also check the fly
wheel and take remedIal measures If the rIng gear IS found worn or damaged
When the pmIOn IS found defective replaced the entIre pmIOn group

2 When mspectmg the armature check the armature to core gap shaft to

bushmg clearance bendmg m shaft etc m the same manner as that for the

generator and are corrected to the speCIfIed lImIts or the armature IS replaced
SpeCIal attention should be gIven to the clearance between the armature and the
core to see that they are notcontacting and corrOSIOn found on the outSIde
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surface of the armature or the Inner surface of the core should be removed by
pohshlng and the surfaces painted wIth rust preventIve OIl

3 The armature IS Illspected and repaIred m accordance WIth the procedures
outlmed for the generator EspeCIally to Improve or correct the brush con

tactIng condItlon the brushes are reseated At the same tIme the brush and
brush sprIng are checked and are corrected or replaced

4 The insulatIon on the wIres are carefully Inspected and wIres found with
weak or damaged insulatIon should be replaced

5 An armature found wIth one pan espeCIally damaged by burll1ng should be
stnctly tested by the msulatIon test

Assembling and Testing Starter
Reassembhng IS performed by follOWing the reverse procedure for dlsassem

blmg All frIctIonal parts are lubncated with mobIle 011 SAE 30 whIle the
bearIngs are coated wlth a small amount of grease ClrcUlt m the magnetIc switch
and causes the malO CirCUit S m the magnetic CIrcuit to close Releasmg the
starter switch button opens the magnetIc CIrCUIt whIch also opens S

1 Cause for magnetIc switch falllIng to operate can be dIVIded Into electncal
and mechall1cal sources

Causes for electncal troubles

A Current fallure III magnetic CIrcuit

When the starter swItch button m pressed and the current falls to

pass through the magnetIc ClrCUIt most of the trouble IS due to broken
soldered connection between the magnetIc COlI wIre add the magnetIc
SWItch termInal and defectIve ground connectIon from the COIl wIre to
the magnetic switch body

B DefectIve contact In main CIrcuIt S

When the magnetIc CIrCUIt IS satIsfactory and S IS clOSing but only a

small current flowmg due to hIgh contact resIstance and the OppOSIte case

of switch S 1 opening but S remames closed In eIther case the trouble
hes In the faulty movmg of the core or roughness of the contactmg pOint
surface Therefore pohshed the surface well then the operation WIll be
come satisfactory
Causes for mechall1cal troubles

FaIlure to operate IS caused In many cases by the gUIde shaft on the

moving core of the magnetIc SWItch main CIrCUIt S sticking against the
cover hole CorrectIon can be made m thIS case by loosenIng the cover

screws 4 pIeces and retlghtell1ng them so that the shaft moves freely

2 PrecautIOn

In removmg nuts from the magnetic SWItch mam CIrCUIt termmals
when mstallmg or removmg cables the lower nut of the double nuts
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should be kept m a tIghtened state whIle unscrewmg If the lower nut IS
loose the termmal bolt may turn together and ground the termmal to the
cover and cause damage

Starter Troubles Their Causes and Remedies
The followmg IS a lIst of troubles whIch can be determmed from the state the

starter IS mstalled on the engme

1 Starter falls to turn

The engllle IS checked to see If It can be cranked by h nd
If It cannot be cranked the engme IS at fault and should be checked If It can
be cranked easIly the starter mcludmg the wlrlllg should be checked and cor
rectIOns made accordmgl v

Is the battery run down Check the specIfIc gravity of the battery flUId to

see If It IS over 1 240 and recharge or replace the battery as found necessary
All loose battery and ground cables should be cleaned and properly tIghtened

Magneto grease or Gargoyle BRB
No 1 All cord connections are

carefully tIghtened and specIal
attentIon gIven to the CondItIOn of

lllsulatIon The assembly check

IS made by testIng the starter as

a smgle UnIt usmg a fully charged
battery Tests are made WIth a

starter motor tester or WIth the

apparatus shown m FIg 4 by
whIch brakmg torque IS measured
In tills case the normal value

should be O 9 m kg To test the starter motor when mstalled on the engme
the engme IS fIrst warmed up Then with the throttle velve m fully closed po
SItIOn the starter IS actuated

In addItIOn If a starter motor tester IS used performance tests can be
made eaSIly and accurately

Ftg 4 Torque Teshng Apparatus

Construction of Magnetic Switch and Instructions

The magnetIc SWItch IS an appratus when the engme IS bemg started serves
to close the CIrCUIt between the battery and the starter motor and permIts a large
current to flow and actuate the starter motor After startIng or when the engme IS

stopped the SWItch serves to keep the CIrCUIt open The prIncIples of operation
can be seen from FIg 5 Closmg the starter switch S 1 allows the current to flow

through the magnetIc
If there IS trouble m the magnetIc CIrCUIt It should be corrected
For Improperly contactmg starter brushes the brushes together WIth the

armature should be checked and correctIons or replacement made as found neces

sary
If all of the above checks with theIr correspondmg repaIrs have been made and

the starter stIll falls to operate the trouble can be assumed to be m the starter It
self so that It should be removed from the engme and checked
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ThIS IS exceedmgly rare but

care sgould be taken to see that the

starter pmIOn IS not locked mto the

flywheel rIng gear Cases lIke thIs

are usually caused by badly worn

gears meshmg Improperly and If

the defect IS not too severe It can

be remedIed by placmg the gear
ShIft lever mto fourth speed and

rockmg the car back and forth to

free the gears If thIS trouble IS
Ftg 5 M ehe Switch

frequently repeated the starter agn

should be dlsmanted from the engme for checkmg and repaIrs

I I

ft

1
l Q

1 Starter turns but Its turnmg power IS weak and falls to start the engme
If the trouble IS due to a run down battery loose termmals trouble m

magnetic switch worn and stIckmg brushes Olrty and damaged commutator

etc the checkmg and repaIrs are made m the same manner as descnbed m

the preceedmg chapters
If the outer surface of the armature IS rubbmg agamst the core the starter

should be dIsmantled dIsassembled and repaired
BeSIdes the above there IS the case of the pmlOn meshmg Improperly If

the trouble IS due to the gear teeth bemg badly worn the gears should be re

placed but If It IS due to the screw gUIde on the pmIOn shaft bemg dIrty and not

allowmg the pmlOn to advance smoothly and causmg Improper meshmg the shaft

should be cleaned and OIled

2 Starter exceedmgly nOIsy when m operatIOn
The flywheel nng gear IS checked and If the teeth are deformed they should

be reprIed or the gear replaced
Rattlmg nOIse caused by loose starter mountIng bolts are corrected by re

tightenIng the bolts

NOIses caused by brushes Improperly contacting the armature requIres cor

rectlng as thIS conditIOn not only produces nOIse but WIll hasten wear on both parts
NOIse made by the armature rubbmg agamst the core whIle m operatIOn IS

caused by too large a clearance between the armature shaft and the bUSlllg so the

worn parts should be replaced Wear between the shaft and bushmg IS due to lack

of 011 so that attentIOn should be gIVen to proper lubncatIOn Lubncate once every
half year usmg good grade of machme or mobJie 011 and lubncate the parts through
the 011 nIpples The amount of 011 reqUIred IS about 0 5 cc for each bracket

BATTERY

Voltage 12V

Capacity 50AM 20H
Earth

SpeCIfIC gravity of

electrolyte 1 280 at 20 C
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Level of electrolyte
Gross weIght

10 mm Above electrode
About 21 kg

The DATSUN IS eqUIpped with one of the lbove makes of battens meeting the

specIfICatiOnS of the Japanese Standatd Type battery The mtenor construction con

SIStS of 6 cells each havmg a termmal voltage of 2 volts the voltage produced be

tween the and termmals bemg 12 volts and when mstalled on the car the

termmal IS made the ground
The battery when mstalled on the car IS located on the nght SIde of the engme

room whIch makes It easy to mspect when the hood IS raIsed However there IS

a tendency to be lax m serVIcmg the battery Improper care WIll not only shorten
the lIfe of the battery Itself but WIll lower the performance of the car so that care

should be taken to always mallltam the battery III the best of condition

The construction of the battery to

gether WIth the chemICal actlon caused

by charglllg and dlschargmg are shown

Fig I The constructIOn IS exceedmg
SImple conslstmg of ebomte cells fil
led WIth electrolyte III whIch are placed
chocolate colored pOSItiVe plates and

gray colored negatlve plates with
wooden separaters Illserted m between

plates
When a load IS placed between the

posltlve and negative termmals the

battery WIll dIscharge due to the

chemIcal action of the active sub

stances I e lead dIOXIde n the

positive plates sponge form lead m

the negative plates and dIlute sulphunc aCId III the electrolyte occurnng wlthm the

battery as shown m FIg I A In thIS case the lead dIOXIde and the sponge form lead

react with the dJlute sulphunc aCId the lead portion and the sulfate portion com

bmmg to form a lead sulfate fIlm on the surfaces of both the posItIve and the nega
tlveplates Thus as the dlschargmg contmues the sulphuhc aCId m the electrolyte
becomes more dIlute the speCIfIc gravIty drops and the dIscharge capacIty becomes

less If at thIS tIme a charger IS placed between the positive and negatIve termmals

and current forced to flaw m the opposite dIrection to that of dlschargmg the lead sul

fate covenng the plated wlll be decomposed to mcrease the density of the dIlute sui

phunc aCId raIse the speCIfIc gravity and restore the battery to Its former state The
above IS an outlIne of the dIschargmg and charglllg pnnclples of the battery It IS re

quested that these pnncIples be thoroughly understood before servIcmg the battery

CHARGER

DILUTE SULPHURIC 6CIQ

AIDISCHARCIG SULPI1URIC c10
8 MARGING

Ftg 1 Chemteal Aetton of Battery

Servicing
1 External mspectlOn

Rust or corrOSIOn on battery termmals

Damage m battery case

Damage m battery posts and Improper contact

It IS feaSIble to check the above pomts without removmg the battery from the car

Care should be taken to keep the battery clean at all tImes so that any abnormal cor

rOSIOn of the connectIOns overflowmg of the battery flUId and other VISIble troubles

can be qUIckly detected and the cause determmed
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2 Battery electrolyte
FlUId level

Smce the battery fluId gradually decreases due to the loss of water caused by
evaporation and electrolytic actIon the vent plugs m each cell are removed and
the flUId level checked It IS Important to mamtam the flUId level at about 20 to

24 mm above the battery plates If the flUId level becomes low the speCIfIC
gravIty wIll nse due to flUId becommg concentrated the paste m the exposed part
of the plate WIll become severely concentrated through OXIdatIOn the battery per
formance WIll be lowered together WIth dIfficulty m recovery and shortenIng of the

battery lIfe The flUId level should be checked about tWIce a week dunng summer

or m hot regIOns and about once a week dunng WInter or m cold regIOns and
the flUId replenIshed If found low If VIsual caps are used the flUId can be ob
served dIrectly from the top without the necessIty of removmg the vent plugs
As shown m FIg 2 the plug center WIll apear colored If the flUId level IS normal
and appear whIte If the level IS low

Replemshmg flUId

The banery flUId IS replenIshed
WIth dIstilled water prOVIded the loss
IS due to water oply and not to battery
troubles or overflowmg DIlute sul

phunc aCId IS not used IS thIS case

If dIstilled water IS not obtamable

water from CIty mams or other clean

water may have to be used As CIty
water m many cases contams Iron

or punfymg agents a fIlter such as

punc should be sued

After replelllshmg the battery
flUId the battery should be charged at least 20 mmutes m order to allow the tluld
to mIX thoroughly ThIs procedure should be speCIally observed m cold regIOns due
to the fact that If the replelllshed flUId IS slow to stand without mlxmg there IS a

danger of the water separating to the top and freezmg If the flUId level becomes
low due to leakage caused by overflowmg from vent plug or from damages m battery
the trouble should be corrected flrsr and the flUId replelllshed or replaced with dIlute

sulphunc aCId made up to the same speCIfIC gravIty as that m the cell When the

flUId becomes exceedmgly dIrty It should be replaced slllce there are Impuntle
mIxed m the flUId The densIty of the replenIshmg or replaCing flUId IS determmed

by the speCIfic gravIty determmatlon procedure descnbed m the followmg chapter
A slIghtly lower speCIfic gravIty of 1 260 IS used mstead of the normal 1 280 at

200C After replemshmg the battery IS WIped to remove all traces of spIllage and
the vent plug crewed m tIghtly The plug IS cleaned at thIS time to allow the gas to

escape freely from the vent hole

Specific Gravity

fJ E RMISSIBLE

r
H10HESl LEVEL

PERMISSIBLE
I 1 lONES T LEVEL

WHEN CORRECT WHEN TOO LOW

Fig 2 Cheektng FlUId Level Through
Venl Plug

The speCIfic gravIty of the battery flUId vanes with the state of battery charge
and when the battery IS fully charged the speCIfIc gravIty should normally be from

1 270 to 1 290 at 20oC By measunng the specIfic gravIty of the battery flUId WIth
a hydrometer
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The state of battery charge can be determIned
The specIfic gravIty IS read at the upper part of the graduatIon as shown In

the IllustratIon The specIfIc gravIty vanes WIth the temperature so that the
temperature of the flUId IS measured and wIth the use of the followmg converSIOn
factor correctIons are made to the COndItIOn at 20 C m order to determme the
actual state of battery charge If the speCIfIC gravity falls below I220 the

battery should be charged at once untIl the fully charged state of 1 280 IS reached

SpeCIfIc gravIty when fully charged
I280 at 20 C

Temperature converSIOn factor for I C

0 0007

For each I C nse m temperature the specIfIc gravIty decreases 0 0007 and

reversely a drop m temperature Increases the speCIfIc gravIty correspondmgly
The reason for usmg a flUId havmg speCIfIc gravIty of I260 for replemshmg

or replacmg as mentIoned above IS to take Into conSIderatIon the flUId becommg
concentrated due to chargmg and lowenng of flUId level m makmg the fully charged
speCIfIc gravIty about I280 Even If a specIfIc gravity of I280 IS shown when
the flUId IS at the normal level of about 22 mm above the top of the plates the flUId
level when It becomes even wIth the top of the plates wIll concentrate the flUId to

a speCIfic gravity of over I310
If the speCIfIc gravIty becomes hIgher than I30 cautIon should be taken SInce

the lIfe of the battery WIll be shortened rapIdly
3 Termmal voltage at each cell

By the above method of determmmg speCIfIc gravIty the state of battery charge
can be determmed but the followmg methods can also be used to determme the con
dltlon of the battery charge

An tester IS used to determme the voltage drop by contactIng both termmals of
the cell and permItting a large current to flow through the tester

A battery tester IS used to measure the termmal voltage of each cell By the
values measured the COndItIOn of the battery charge can be determmed

A method frequently used to determme the state of battery charge IS to place
a WIre or metal tool across the battery termmals to permIt a spark to fly and mak

mg the determmatIon by observmg the strength of the spark ThIS method should

absolutely be aVOIded as there IS danger of IgnItmg the gas generated from the battery
of near by combustIble fumes The preVIOusly descnbed methods and the followmg
chart should be used Instead to determme the condltlon of the batterv

Termmal voltage SpecIfIC gravity Battery condition
20 C

Under I75 Under I140 Complete dIscharge
1 80 I140 ImpOSSIble to use

1 85 1 170 I190 1 4 charged
1 95 I200 1 220 1 2 charged
2 00 1 230 I250 3 4 charged

Over 2 10 1 260 I280 Fully charged
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Although the mternal performance of a battery can be easIly determllled by
makmg a dIscharge test wIth a battery tester frequent use IS not recommended
as ItwIll lower the capacity of the battery It IS necessary that tests be made m

accordance with the followmg chart and wlthm IS seconds

Determining Repairability

The above completes the mstructlons on correct use and mamtenance of the

battery It the battery IS overdlscharged the plates mSlde the cells WIll become
warped and the surface of the plates wIll be covered with whIte lead sulphate
ThIs WIll plug the many small holes m the wooden separators to lllcrease mternal
resIstance and cause the voltage drop whIch WIll make rechargmg dIffIcult It WIll
be necessary m thIS case to repaIr or replace the plates m the hJttery

Charging

Whenever the battery has been repaIred and when the battery flUId has been

replaced and also whIle the battery IS m use and the voltage drops due to large ele
ctncal consumptIOn the generator Illstalled on the car IS unable to mamtam suffICI
ent chargmg In such cases the battery flUId IS replelllshed or replaced If 111 faulty
conditIOn and the batterv charged by connectmg It to a battery charger

I Instructlons on normal chargmg procedures
The flUId level IS checked to see that It IS about 22 mm above the top ot the

plates on VISIble type plugs It should be up to the normal level mdlcatlOn

Note The vent plugs on all cells should be removed whIle chargmg
The termlllals should be polished to remove all dIrt and flUId adherIng

to the surface

The of the battery termlllalls connected to the dIrect current termmal
of the charger and the termlllal of the battery to the termmal of the charger

The chargmg IS made WIth a current of 6 to 8 amperes
As the chargmg progresses the battery voltage rises so that the charglllg cur

rent bemgs to decrease whIle small bubbles appear and the speCIfIc gravity starts

nsmg
If the charglllg IS continued as IS the charglllg current bemg small WIll make

the chargmg tlme very long so that the voltage should be adjusted from tlme to

tIme m order to mamtam a steady chargmg current of 6 to 8 amperes When the

chargmg progresses so that the voltage m each cell becomes hIgher than 2 5 volts

and the speCIfIc gravIty over 1 280 gas WIll be gIven off vIgorously and the flUId
WIll present a mllkey appearance

When thIS condItIOn IS reached the chargmg current IS reduced to about 4

amperes and the chargmg contmued untIl the speCIfIc gravity becomeconstant

That IS the chargmg IS conrmued untIl three conseCUtive readmgs of the termmal

voltage and the speCIfIC graVIty Corrected to temperature taken every hour shows

a contant value the chargmg bemg made by passmg a 20 hour rate current through
the battery
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If the temperature should nse hIgher than 450C dunng chargmg the current

IS reduced to one half or the chargmg IS dIscontmued for a whIle unul the tem

perature drops
The above IS the constant current chargmg method generally used Inmal

chargmg IS made by usmg a low current and long chargmg time but for ordmary
rechargmg a current descnbed above IS used and the chargmg completed ill

about 12 to 16 hours

The pomt to be observed m chargmg IS determmmg the ume when the charg
Ing should be dIscontinued The compleuon time must be such that there IS no

overchargmg or underchargmg If overcharged more than necessary the charg
mg current WIll be ubed up m decomposing the water In the battery flUId and not

only wIll the loss be 1reat but thIS WIll hasten the agmg of the plates due to tem

perature nse EffIcIent chargmg IS attamed when the chargmg IS m ade with the
least possIble amount of gas bemg generated Gas begms to be generated at the
Ume the battery voltage begms Its sudden nse from around 2 3 to 2 4 volts

Therefore If the electncal source voltage IS mamtamed at 2 3 to 2 4 volts
the battery voltage wIll be unable to nse hIgher and the battery can be charged
wIth the lease amount of gas bemg generated ThIS IS the constant voltage charg
109 method m whIch an exceedmgly large amount of current flows at the start

but as the chargmg progresses the current decreases and when the battery
voltage becomes equal to the electncal source voltage there WIll be pracucally
no current flowmg However to adJust the specIfic gravity after completing the

charge It IS necessary to use the constant current chargmg for thIS purpose
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2 InstructIOns on qUIck chargmg
For chargmg without the necessity of removmg the battery from the car and

for makmg the charge m a short time the qUIck charger IS used In uSlllg the

qUICk charger there IS a tendency to pass a large current to hasten the chargmg
time but m order to protect tht plates and also the lIfe of the battery the specI

fIed current should not be exceeded and the chargmg current made as small as

pOSSIble
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Storing Instructions

1 Even If the battery IS not bemg used ItWIll self dIscharge Therefore
a battery WhICh has not been m use for a long penod of tIme should be checked
for Its state of charge If the battery IS not to gIven a full charge at the start and
a lIght mamtammg charge every month thereafter

2 If the battery IS not removed from a car whIch IS to be stored the ground
term mal on the battery should be dIsconnected m order to prevent dlschargmg and
fIre hazards

3 If the battery alone IS to be stored It should be kept m a cool place and

away from dIrect sunlight

4 When battery flUId overflows and adheres to the surface of the battery
the aCId should be neutralized by wlpmg wIth alkali solution and the surface wIped
to keep Itm dry condition

q
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