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This service manual has been prepared for the purpose of assisting service personnel of
authonzed NISSAN/DATSUN dealers in providing effective service and maintenance cf the
Datsun 180B

Since proper maintenance and service are absolutely essential in satisfying the Datsun
owners, this manual should be kept in a handy place for ready reference and should be
carefully studied

This manual includes procedures for maintenance adyustments, minor service operations,
removal and instaliation, and for disassembly and assembly of components

Some of these service operations require the use of Special Tools especially designed for
effective performance of service operations

As you read through the maimtenance procedures in this service manual, you wil
occasionally come across paragraphs headed NOTE or CAUTION A NOTE 1s supplemental
information that 1s important to a particular procedure. CAUTION warns of steps that must
be followed to prevent personal injury and/or damage to some part of your DATSUN.

The Quick Reference Index on the first page enables the user to quickly locate the
desired section At the beginning of each individual section 1s a table of contents, which
gives the page number on which each major subject begins. An index 1s placed at the
beginning of each major subject within the section

All information, illustrations and specifications contained in this manual are based on the
latest product information available at the time of publication approval. If your DATSUN
model differs from the specifications contained n thus manual, consuft your NISSAN/
DATSUN dealer for information

Rights for alteration at any time of specifications and methods are reserved.

) Liabihity for any personal injury or property damage occasioned by the use of this service
manual in effecting maintenance or repair of your Datsun is in no way assumed by Nissan
Motor Co , Ltd

Accordingly, anyone using a service procedure or tool which is not specifically
recommended by Nissan must first completely satisfy himself that neither his safety nor the
car’s safety will be jeopardized by the service method selected.

NiSSAN MOTOR CO., LTD.
TOKYO, JAPAN

© 1976 NISSAN MOTOR CO, LTD Pninted 1n Japan



General Information

APPROXIMATE REFILL CAPACITY l
Later US measure Imp measure ) s ECTI o N G I a
Fuel tank . {
Sedan and Hardtop 55 14 34 gal 12 34 gal [
Station Wagon 52 13 24 gal 11 M gal
Engine cooling system *1 65 6 % qt 5 % qt G EN E RAL
Engmne crank case *2 43 4 ¥ qt 3% qt
— : ' DATSUN INFORMATION
‘4speed 20 R 3xet - MODEL 610 SERIES
5-speed 17 3% pt 2 X% pt
/ " Autofnatic transmussion case *3 55 5% qt 4 X qt “\
. - .- - "
) Final drive case housing
’ * Sedan and Hardtop 08~ 124 pt 1 3% pt ' X )
' Station Wagon 13 2 ¥ pt 2 % pt ’ ’ -
‘ Steering gear box 028 % pt »opt
" *1  Includes O 5 hiter (%2 US qt, % Imp qt) for heater ’ o »
*2  Includes O 5 Iiter (% US qt, % Imp qt) for ol filter
*3  Includes 4 0 liters (4% US qt, 3% Imp qt) for torque converter, '
‘ g RECOMMENDED .FUEL
!}[ Use a proper grade gasoline of above 88 octane rating
i RECOMMENDED LUBRICANTS
RECOMMENDED SAE VISCOSITY NUMBER
GASOLINE ENGINE OIL '
Mulinsconty MD MODEL VARIATION Gl- 2
5w 30, 5W40, ToW 30, 10W40 ] .
. ST TOW T IDENTIFICATIGN NUMBERS Gl- 3
Smgle icosty — — APPROXIMATE REFILL
* SAE 5W-20 ol t Y ! .
recommended for ustamed : 5 = * CAPACITY G- 4
high speed dniving ZOW_JOW :
‘* RECOMMENDED FUEL GI- 4
GEAR OIL
¢ ( T = ] | RECOMMENDED LUBRICANTS GI- 4
. BoW ] A llf}l&lﬁ NPGIIINTS AND el 6
( % ] ] )
——
= T =T 27 4 5 27 £
o ) (20) (40} @ @) (100} - NISSAN MOTOR CO., LTD.
emperature Range Anticipated Before Next Oil Change °C (°F)
TOKYO, JAPAN

Gi-4 -

d
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General Information

MODEL VARIATION

Model Engine mode! Transmission model

KP610GFM L18 FS5W6 -
Hardtop 34 Gespeed)

KP610GATM L18 3N71B (3-speed)

P610TM L18 FAW63L (4-speed)
Sedan

P610ATM L18 3N71B (3-speed)

WP610TM L18 F4W63L (4-speed)
Station Wagon T

WP610ATM L8 3N71B (3-speed)

The meaning of prefix and suffix

W KPO610GTFAM

}_ For Austraha

Automatic transmission

5-speed manual transmmssion and floor shuft

Floor shift

Deluxe specifications

L18 engine

Hardtop

Station Wagon

Gl-2 '
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General Information

" IDENTIFICATION NUMBERS

The umt and car numbers are
stamped and registered at the factory

The engine and car identification
numbers are used on legal documents
These numbers are used for factory
communication such as Technical
Report, Warranty Claim, Service
Journal and other information

CAR IDENTIFICATION
PLATE

The car identification plate 18 lo-
cated at the center of the cow! top
The plate contains the car type, engine
capacity, maxmmum horse-power,
wheelbase and engine serial and chassis
numbers

Car Engine model Chassis number
Sedan
Hardtop L18 P610 - xxxxxx
Station Wagon

ENGINE SERIAL NUMBER

The engine serial number 1s stamp-
ed on the nghthand side of the
cylinder block The number ts broken
down as shown 1n the following chart
according to the type of the engine

Engine model | Engine number

L18 LI18 - xxxxxx SPO66

SPO64
Fig GI-1 Identification plate location

CHASSIS NUMBER

The chassis number 1s stamped on
the left side of the cowl top and 1s
broken down as shown in the follow-
ing chart according to the type of the

SPO6S
Fig GI-2 Chassis number location

Fig GI-3 Engine senial number
location

' COLOR CODE NUMBER

The color code number label 1s
stuck on the nght hand side of the
radiator core support as shown In the
following figure

Color code number label

Radiator core support

Fig GI-4 Color code number label
location

G1-3
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General Information

MODEL VARIATION

Model Engine model Transmussion model

KP610GFM L18 FSSW63A (5-speed)
Hardtop

KP610GATM L18 3N71B (3-speed)

P610TM L18 FAW63L (4-speed)
Sedan

P610ATM L18 3N71B (3-speed)

WP610TM L18 FAW63L (4-speed)
Station Wagon N

WP610ATM L18 3N71B (3-speed)

The meaning of prefix and suffix

WKPS6I10GTFAM

I

Automatic transmission

Gl-2

For Australia

L18 engine
Hardtop
Station Wz}gon

5-speed manual transmission and floor shft
Floor shift

Deluxe speaifications

o i et




General Information

IDENTIFICATION NUMBERS

The unit and car numbers are
stamped and registered at the factory

The engine and car identification
numbers are used on legal documents
These numbers are used for factory
commumcation such as Techmical
Report, Warranty Claim, Service
Journal and other information

CAR IDENTIFICATION
PLATE

The car identification plate 15 lo-
cated at the center of the cowl top
_The plate contains the car type, engine
capacity, maxiunmum horse-power,
wheelbase and engine serial and chassis
numbers

Car Engine model Chassis number
Sedan
Hardtop L18 P610 - xxxxxx
Station Wagon

ENGINE SERIAL NUMBER

The engine ‘serial number 1s stamp-
ed on the righthand side of the
cylinder block The number 1s broken
down as shown 1n the following chart
according to the type of the engme .

s

-Engine model | Engine number

L18 r" L18 - xxxxxx

LU

SP0O64
Fig ~GI-I Identification plate location

CHASSIS NUMBER

The chassis number 1s stamped on
the left side of the cowl top and 1s
broken down as shown in the follow-
ing chart according to the type of the
car

reto- 2

=

SP065
Fig GI-2 Chassis number location

- s -

COLOR CODE NUMBER

" The color code number label 1s
stuck on the nght hand side of the
radiator core support-as shown in the=
following figure

GI-3

SPOGE6

Fig GI-3 Engine seriel number
location

-

Color code number label

Radiator core suppo%%»

Fig GI-4 Color code number label
location



General Information

APPROXIMATE REFILL CAPACITY

Liter US measure Imp measure
Fuel tank
Sedan and Hardtop 55 14 3 gal 12 34 gal
Station Wagon 52 13 34 gal 11 ¥ gal
Engine cooling system *1 65 6 X% qt 5 ¥ qt
Engtne crank case *2 43 4 ¥ qt 3% qt-
Manual transmission
4-speed 20 4 1 pt 3% pt
5-speed 17 3% pt 2 % pt
Automatic transmission case *3| 55 SKqt 4 X% qt
Final drive case housing
Sedan and Hardtop 0.8 1 % pt 1 3% pt
Station Wagon 13 2 ¥ pt 2 Y pt
Steering gear box 028 3% pt »xpt

*1
*2
*3

RECOMMENDED FUEL

Use a proper grade gasoline of above 88 octane rating

RECOMMENDED LUBRICANTS

RECOMMENDED SAE VISCOSITY NUMBER

Includes O S liter (%% US qt, % Imp qt) for heater
Includes 0 S Iiter (%4 US qt, % Imp qt) for ol filter
Includes 4 0 liters (4% US qt, 3% Imp qt) for torque converter

GASOLINE ENGINE OIL
Multi-viscosity

Temperature Range Anticipated Before Next Oil Change °C (°F)

TOW-30, 1 W
[ EW-30, 5W-40, 10W 30, T0W40 ]
(‘THW'!DTWEWZD'_]
Single viscosity [ —I5 0 A
* SAE 5W-20 oils are not I - ¥
recommended for sustained
high speed driving { 20N JOW 20 ]
GEAR OIL
{ I5W ]
A |
(= oW
v
L BSW
— 80 ]
[ 740 ;)
= J——T g par A 15 77 ]
{-—30) (-20) (0} (20) {40) {60) (80) {100)

Gl-4




General Information

RECOMMENDED LUBRICANTS

[tem

Specifications Remarks
g _ Gasol SAE Classification SD or
HE asoline SE (MIL-L-2104B)
T q . Refer to Recommended
3 ransmission an APIGL4 (MIL-L-2105) | SAE Viscosity Chart
° Steering
3
© | Differential API GL-5 (MIL-L-21058)
Automatic T/M Type DEXRON P
Multi-purpose grease NLGI 2 Lithium soap base
POT 3 FMVSS Federal Motor

~ .Brake and Clutch flud

(FMVSS No 116)

Vehicle Safety Standard

Antifreeze

Permanent antifreeze
(Etylene glycol base)

Gl-5
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General Information

PANTOGRAPH JACK

Place the pantograph jack furnished
with the car under the position ndi-
cated below 1n a safe manner

Notes

a Never get under the car while it 13
supported only by the jack

Always use safety stands to support
frame when you have to get under
the car

Block the wheels diagonally by
wheel chocks

S A LN

|

-

l

|

Detail Detail

-

WH130

Fig GI-8 Juck-up points

Fig GI-9 Wheel chocks and jack
(Sedan and Hardtop)

Fig GI-10 Jack {Station Wagon)

Remove

WHO097

Fig GI-11 Lowenring spare tire
(Station Wagon)

GARAGE JACK

Note When caf"rymg out operations
with the garage jack, be sure to
support the car with safety stands

FRONT SIDE

I When jacking up the front of the
car, place the chocks behind the rear
wheels to hold them

2 Apply the garage jack under the
front suspension member Be sure not
to hift up the engine o1l pan located
Just behund the suspension member

3 Jack up the car gently just high
enough to -place the safety stands
under both the side members Place
the stands at the position indicated 1n
Figure GI-12

4  Release the jack slowly

/)o

¥

T Gioes

Fig GI-12 Front jack-up point

GI1-6

LIFTING POINTS AND TOWING

Fig GI-13 Frontsupportable ponts

REAR SIDE

1 When jacking up the rear of the
car, place the chocks at the front side
of the front wheels to hold them
2 Apply the garage jack under the
differential carnier (all models), the
suspension arm (A) (Sedan) or suspen-
ston member (B) (Sedan) \
3 Jack up the car gently just high
enough to place the safety stands
under the rear suspension member or
body (Sedan), or under the rear axle
case (Station Wagon)

Place the stands at the positions
indicated below
4 Release the jack slowly

Fig GI-14 Rear jack-up points
(Sedan and Hardtop)

ol B %
P
= /)

L & >
&y %/
7 A(cm

Fig GI-15 Rear supportable points
(Sedan and Hardtop)



General Information

G1072

Fig GI-16 Rear supportable points
(Station Wagon)

TOWING

MANUAL TRANSMISSION
MODEL

When the car 15 towed forward,
connect the rope securely to the hook
shown 1n Figures GI-17 and GI-18

To tow another car, connect a rope
to the hook shown in Figures GI-19
and GI-20

A towing rope should not be con-
nected to any positions than those
described above

Note Do not attempt to apply load
to a rope suddenly to prevent
damage

wH168

Fig GI-17 Front towing hook
(Sedan and Hardtop)

WH169

Fig GI-18 Front towing hook
(Station Wagon)

WH193
Fig GI-19 Rear towing hook

(Sedan and Hardtop)

Fig GI-20 Rear towing hook
(Station Wagon)

AUTOMATIC TRANSMISSION
MODEL

The car may be towed safely on 1ts
rear wheels on the ground with the
select lever ;n “N” (Neutral) position
of at speeds of less than 30 km/h (19
MPH) However, the propeller shaft
must be disconnected or the car must
be towed on its front wheels on the
ground under the following condi-
tions

1  Tow speed of more than 30 km/h
(19 MPH) .

Gl-7

2 Car must be towed for a long
distance [over 10 km (6 mules)]
3 Transmisston 1s not operating
properly

It car is towed on 1ts front wheels
on the ground, the steering wheel
should be secured to mantain a
straight ahead position

TIE-DOWN

The front tie-down hook 1s located
as shown in Figure Gl1-21

G1269
Fig GI-21 Front tie-down hook

There are two rear tie-down hooks
on Sedan and Hardtop Each hook 1s
located as shown in Figure GI-22

Note Do not use the rear hooks as a
towing hook.

Gl1o77

Fig GI-22 Rear tie-down hook
{(Sedan and Hardtop)
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Engine Tune-up

ENGINE TUNE-UP

CONTENTS
DESCRIPTION ET- 2 CHECKING FUEL LINES
EMISSION CONTROL SYSTEM {Hoses, piping, connections, etc } ET- 6
COMPONENTS ET- 2 ADJUSTING CHOKE MECHANISM
BASIC MECHANICAL SYSTEM ET- 4 {Choke plate and linkage} ET- 6
RETIGHTENING CYLINDER HEAD ADJUSTING CARBURETOR IDLE RPM
BOLTS, MANIFOLD NUTS AND AND MIXTURE RATIO ET- 6
CARBURETOR SECURING NUTS ET- 4 LUBRICANT AND COOLING SYSTEMS ET- 7
ADJUSTING INTAKE AND EXHAUST REPLACING OiL FILTER ET- 7
VALVE CLEARANCES ET- 4 CHANGING ENGINE OIL - ET- 7
CHECKING AND ADJUSTING CHANGING ENGINE COOLANT
DRIVE BELT ET- 4 {Permanent ant\-freeze coolant) ET- 7
IGNITION AND FUEL SYSTEM ET- 4 CHECKING FOR COOLANT, OIL AND
CHECKING AND REPLACING FUEL LEAKS ET- 8
SPARK PLUGS ET- 4 EMISSION CONTROL SYSTEM ET- 8
) CHECKING IGNITION WIRING ET- 4 CHECKING AND REPLACING PCV
REPLACING DISTRIBUTOR BREAKER VALVE ET- 8
POINTS ET- 5 CHECKING VENTILATION HOSES ET- 8
CHECKING VACUUM FITTINGS, CHECKING ELECTRIC ADVANCE
HOSES AND CONNECTIONS ET- 5 CONTROL SYSTEM ET- 8
CHECKING DISTRIBUTOR CAP, ROTOR INSPECTING BOOST CONTROLLED
AND CONDENSER ET- 5 DECELERATION DEVICE (BCDD) ET- 9
CHECKING AND ADJUSTING CHECKING VAPOR LINES
IGNITION TIMING ET- 5 (Hoses, connections, etc) AND FUEL
REPLACING AIR CLEANER VAPOR CONTROL VALVE ET- 9
FILTER {Viscous type) ET- 6 CHECKING FUEL TANK VACUUM
REPLACING FUEL FILTER ET- 6 RELIEF VALVE ET-10

DESCRIPTION

To keep the engine m top running
condition at all times, proper mainte-
nance (tune-up) 18 necessary More-
over, 1t 15 important that the engine be
tuned-up 1n accordance with the
maintenance schedule The results of
proper engine maintenance are, among
others, mimmum exhaust emissions

This section describes proper mainte-
nance procedures

EMISSION CONTROL
SYSTEM

COMPONENTS

The emssion control system con-

»

ET-2

sists of a spark advance control sys-
tem, a BCDD (Boost Controlled
Deceleration Device), an Evaporative
Emussion Control system and a PC V
(Positive Crankcase Ventilation)

These devices reduce HC, CO and
NOx emussions sufficiently to meet
Austraha exhaust emission regulations



Engine Tune-up

G287

1 Water temperature switch
2 Autochcke heater
3 Throttle swatch
4 Flow guide valve
5 BCDD

6 PCYV valve

7 2-pomt distnbutor

Autochoke relay
Voltage regulator
2-pomt relay

Horn relay
Light relay

@ Connector for auto-choke relay
Connector for voltage regulator

Fig ET-1 Location of emssion control components

ET-3

Al



Engine Tune-up

BASIC MECHANICAL
SYSTEM

RETIGHTENING CYLINDER
HEAD BOLTS, MANIFOLD

NUTS AND CARBURETOR
SECURING NUTS

Refer to the following tightening
torque specifications

Tightening torque

Cylinder head bolts
701085 kgm

Man:fold nuts
12tol6kgm

Carburetor nuts
05to10kgm

Notes

a When engme is cold, bolts should
be tightened 1n two or three steps,
m the sequence shown in Figure
ET-2, starting from center and
working out toward ends

b. Retighten cylinder head bolts after
engine has warmed up

s

6 ‘D*H@Jv. EM168

Fig ET-2 Retightening cyhinder
head bolt

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCES

Valve clearance adjustment cannot
be made while engine 1s in operation
To adjust, proceed as follows
1 Start engine and run 1t until 1t
reaches operating temperature, or
engine oil temperature 1s more than
80°C, then stop engine
2 Rotate crankshaft to bring No 1
cylinder to top dead center of 1its
compression stroke

3  Remove valve rocker cover

Loosen pivot locking nut and
turn pwvot screw until specified clear-
ance 15 obtained while engme 1s cold

Using service tool, tighten pivot
locking nut securely after adjustment,
and recheck clearance

(1) Exhaust valve of No 1 cylinder
(2) Intake valve of No 1 cylinder
(3) Intake valve of No 2 cylinder
(5) Exhaust valve of No 3 cyhnder

4  Again, rotate crankshaft one turn
so that No 4 piston 15 at top dead
center of its compression stroke Ad-
Just the following valves

(4) Exhaust valve of No 2 cylinder
(6) Intake valve of No 3 cylinder
(7) Intake valve of No 4 cylinder
(8) Exhaust valve of No 4 cylindef

Adjustment should be made while
engine 1s hot

{q{/@ C_l;;:lér)gau\ge\‘

Fig ET-3 Adjusting valve clearance

Valve clearance

Umnit mm
Intake 020
Cold
Exhaust 025
Intake 025
Warm
Exhaust 030

CHECKING AND ADJUSTING
DRIVE BELT

I Check for cracks or damage Re-
place if necessary

2 Adjust drve belt tension It 1s
correct if deflection 1s as indicated 1n
chart when thumb pressure of 10 kg s
applied muidway between fan pulley
and alternator pulley

Slackness 8to 12 mm

ET4

Fig ET-4 Driwe belt tension

IGNITION AND FUEL
SYSTEM

CHECKING AND REPLACING
SPARK PLUGS

Remove and clean plugs 1n a sand-
blast cleaner Inspect each spark plug
Make sure that they are of the specifi-
ed heat range Inspect insulator for
cracks or chips Check both center and
ground electrodes If they are exces-
stvely worn, replace with new spark
plugs File center electrode flat

Tightening torque
Spark plug
20to30kgm

Fig ET-5 Checking spark plug pomnt
gap

Spark plug specifications
Heat range BPGES (L45PW)
Plug gap 08 t0 09 mm

CHECKING IGNITION
WIRING

Distributor breaker points

Make sure they are properly aligned
and that pont dwell and gap are
correct



Engine Tune-up

Ignition wiring

Use an ohmmeter to check resist-
ance of secondary cables Disconnect
cables from spark plugs

Remove distributor cap and second-
ary cables as an assembly Do not
remove cables from cap

Check resistance of one cable at a
time Connect ohmmeter between

spark plug side and corresponding elec-
trode nside cap If resistance 15 more
than 30,000 ohms, remove cable from
cap and check cable resistance only If
resistance 1s still more than 30,000
ohms, replace cable assembly

Fig ET-6 Spark plug wire

REPLACING DISTRIBUTOR
BREAKER POINTS

' Check distributor breaker points
for abnormal pitting and wear Re-
place pomnts penodically After re-
placing points, make sure they are in
correct alignment for full contact and
that point dwell and gap are correct
Clean and apply distnbutor grease to
cam lobes

Note Do not apply excess amount of .

grease ' |

The distributor has two contact
points Each pomnt can be replaced
independently Both points, however,
are usually replaced at the same time

A = —

i ' .

/ -

3

-
e
i' /oA
s Ju. \
ET270 “\ “ 1 Lead wire

2 Sectscrew
Fig ET-7 Breaker point

1 Loosen lead wire setting screws
and remove lead wire from contact
point set

2 Remove two setscrews on each
point set Point assembly can then be
taken out

3 Install new contact point i the
reverse sequence of removal

Notes
a. Coat cam heel with a hght coating
* of grease
b Adjust contact point gap properly
by measuring point gap wath a
feeler gauge before setscrews are
tightened securely

Distributor point gap
045t00 55 mm
Distnibutor dwell angle
49 to 55 degrees

Fig ET-8 Adjusting point gap

6

CHECKING VACUUM
FITTINGS, HOSES AND
CONNECTIONS

Check fittings and hoses for loose
¢onnections Retighten as necessary,
replace any faulty parts

Fig ET-9 Connecting vacuum passage
lines

ET-5

- minal

CHECKING DISTRIBUTOR
CAP, ROTOR AND
CONDENSER

Note This operation should be per-
formed while checking distnibutor
points Inspect distributor cap for
cracks and flashover

External surfaces of all parts of
secondary system must be cleaned to
reduce possibility of voltage loss All
wires should be removed from distrb-
utor cap and cou so that terminals can
be inspected and cleaned Burned or
corroded terminals indicate that wires
are not fully seated, which causes
arcing between end of wire and ter-
When replacing wires 1n ter-
minal, make sure that they are fully
seated before pushing rubber mipple
down over tower Check distributor
rotor for damage, and distributor cap
for cracks

Condenser

1 Clean outlet of condenser lead
wire, and check for loose setscrew
Retighten 1f necessary .
2 Check condenser with a con-
denser tester Refer to Distnibutor mn
service manual for engine

CHECKING AND ADJUSTING
IGNITION TIMING

1 Check spark plugs and distributor
breaker points for condition -
2 Thoroughly remove dirt and dust
from timing mark on crank pulley and
timing indicator on front cover

3 Warm up engne sufficiently

4 Install a timing light on No 1
cyhnder spark plug wire, and install a
tachometer

5 Set 1dling speed to the following
specifications

6 With a timing hght, check that
ignition  timing 15 at the specified
value

Note There are two 1ignition tirmngs
“Retard” and “Advance” The igns-
tion timng adjustment should be
carnied out on the “Retard” side.

i

R

{



Engine Tune-up

Tuning indicator

st 2

Top dead center mark

Fig ET-10 Checking ignition tumung

Ignition timing

M/T AT
6°/800
Timing
6°/700 | (N posi-
BTDC/rpm 1on)

[gnition timing 15 on “Retard” side

If necessary, adjust 1t as follows
(1) Loosen setscrew until distributor
can be moved by hand See Figure
ET-11

(2) Adjust igmtion timing to the
following specifications

(3) Lock distributor setscrew, and
make sure that timing 1s correct

\
ET356
Fig ET-11 Adjusting ignition timing

REPLACING AIR CLEANER
FILTER (Viscous type)

Air cleaner employs a wet paper
type cleaner element (viscous type)
As this element has been specially
treated at factory, 1t need not be
cleaned before ultimate replacement
Even if cleaner element should look
dirty, do not attempt to clean 1t
Cleaning performance 1s constantly
maintained even though 1t looks con-
taminated Care must be taken not to
damage cleaner element

Replace element at recommended
intervals, or more often under dusty
dniving conditions

REPLACING FUEL
FILTER

Check for a contaminated element
and water deposit

All engines use a cartridge type fuel
filter replaceable as an assembly

The fuel filter i1s located in the

engine compartment

ETO011

Fig ET-12 Fuel filter

CHECKING FUEL LINES
(MHoses, piping,
connections, etc.)

Inspect fuel lines for loose connec-
tions, cracks and deterioration Re-
tighten loose connections and replace
any damaged or deformed parts

ADJUSTING CHOKE
MECHANISM

(Choke plate and linkage)

Check choke valve and mechanism
for free operation, and clean or replace
If necessary Binding can result from
petroleum gum formation on choke
shaft or from damage

1  Check bi-metal cover setting In-
dex mark on bi-metal cover is usually
set at center of scale

Note When somewhat over-choked,
tumn bi-metal cover clockwise shght-

ly.

ET6

2  Before starting engine, depress
the accelerator pedal to see if choke
valve closes automatically

If 1t fails to close, probable cause 1s
that hnk movement 1s unsmooth, or
that bi-metal 1s out of order Refer to
Automatic choke in Section EF

ADJUSTING CARBURETOR
IDLE RPM AND MIXTURE
RATIO

Idle adjustment 1s made by throttle
adjusting screw and 1dle adjusting
screw after engine 1s warmed up See
Figure ET-13

1 Idle adjusting screw
2 Throttle adjusting screw

Fig ET-13 Throttle and idle
adjusting screws

With CO meter

CO meter 1s very useful tool for 1dle
mixture adjustment When preparing
to adjust idle mixture, it 1s essential
that meter be thoroughly warmed and
cahbrated
I Warm up engine sufficiently and
apply wheel chocks
2 Continue engine operation for
one minute at idling speed
3 Adjust throttle adjusting screw so
that engine speed 1s at the specified
value listed below

Transmission Adjusting value
model {rpm)
M/T 700
AT 800 (In “N” position)

4  Check igmtion and if necessary
adjust 1t to specifications
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5 Adjust idle adjusting screw so
that “CO” percentage 1s at the specifi-
ed value, check with CO meter

Note On automatic transmission e-
quipped models, make sure that
adjustment 1s made with selector
lever in “N”’ position

CO% 20% 105

6  Repeat procedures described 1n
items 3 and 5 abeove until “CO”
percentage and engine speed are both
at the specified value

Note Do not attempt to screw down
idle adjusting screw completely
This may cause damage to tip,
which n turn will tend to cause
malfunctions

Without CO meter

1  Warm up engine completely
Check to be sure that float level

and ignition tuning are correct while

engine 1s at 1d]e speed

2 Turn out throttle adjusting screw

gently until specified engine speed 1s

approximately obtained

TABLE | SPECIFIED ENGINE
IDLING SPEED

M/T 750

A/T 850 (In “N” position)

3  Turn idle adjusting screw n or
out until engine runs smoothly at the
highest speed

4 Turn out throttle adjusting screw
unt1l specified engine speed (table I) 1s
obtamned

5 Readjust 1dle adjusting screw
uniil engine runs smoothly at the
highest speed (with the highest vacu-
um reading)

6  Repeat steps 4 and 5 until engine
speed does not rise 1n spite of adjust-
ing 1dle adjusting screw

7  Finally, turn idle adjusting screw
in until the final specified engine speed
(table 1) 1s attained

Notes
a Do not attempt to screw idle ad-

justing screw down completely
Doing so could cause damage to tip,
which 1 turn will tend to cause
malfunctions

b On automatic transmission models,
adjustment should be made in “N”

position
TABLE 11 FINAL ENGINE
IDLING SPEED
M/T A/T
800
Idle speed rpm | 700 (In “N”
position)

LUBRICANT AND
COOLING SYSTEMS

REPLACING OIL FILTER

The o1l filter 1s a cartndge type and
can be removed with O1l Filter Wrench
ST19320000
1  Check for o1l leaks past gasket
flange If leakage 1s found, retighten
Just enough to stop leakage I1f re-
tightening 15 no longer effective, re-
place filter as an assembly
2 When instaling o1l filter, tighten
by hand

Notes

a Do not overtighten ol filter, or o1l
leak may occur

b. When assembling, hightly apply oil
to seal nng

ELO1S

Fig ET-14 Remouing od filter

CHANGING ENGINE OIL

I Check 1f ol 1s diluted with water
or gasoline Drain and refill ol f
necessary

Notes

a. Milkky o1l indicates presence of
cooling water Isolate cause and
take corrective measure

ET-7

b Ol with extremely low viscosity
mdicates dilution wath gasohine

¢ Make sure that car is on a level
surface while engmne is being dran-
ed, filled and checked

2 Check oll level If below specified
level, raise 1t up to H ievel

Engine o1l capacity

{Including o1l filter) 4 9 hters

CHANGING ENGINE
COOLANT

(Permanent anti-freeze
coolant)

Permanent anti-freeze coolant 1s an
ethylene glycol base product contain-
ing chemical inhibitors to protect the
cooling system from rusting and cor-
rosion The anti-freeze does not con-
tain any glycenne, ethyl or methyl
alcohol It will not evaporate or boil
away and can be used with either high
or low temperature thermostat It
flows freely, transfers heat efficiently,
and will not clog the passages in the
cooling system The anti-freeze must
not be mixed with other products
This coolant can be used throughout
the seasons of the year

Whenever coolant 1s changed, the
cooling system should be flushed and
refilled with a new coolant Check the
level See the instructions attached to
the anti-freeze as to the ratio of an
anti-freeze and water

o¢
0
-10
-20
-30

~40

-50 —
10 20

30 40 S0
EGOO1

Fig ET-15 Protection concentration

Water refill capacity

{With heater) 6 8 liters
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Boiling point
Percent trat
ercent concentration 09k g/cm2 cooling Freeze protection
Sea level
system pressure
30% 106°C 124°C -15°C
50% 109°C 127°C -35°C

CHECKING FOR COOLANT,
OIL AND FUEL LEAKS

Check coolant hoses and fittings for
loose connection or deterioration
Retighten or replace if necessary

Check cyhnder head, front chain
over, oil pan, rocker cover, ol filter
gasket, etc for signs of leaks past their
gasketed surfaces If necessary, replace
gaskets or faulty parts After mainte-
nance has been done, check replaced
parts to see if any leaks occur

Check carburetor, fuel pump, fuel
filter, and fuel lines for leaks, loose
connections, cracks or deterioration
Retighten loose connections and re-
place any damaged or deformed parts

EMISSION CONTROL
SYSTEM

CHECKING AND REPLACING
P.C.V. VALVE

Check PC V valve as follows

With engine running at 1dle, remove
ventilator hose from PCV valve If
valve 1s working properly, a hissing
noise will be heard as air passes
through 1t and a strong vacuum should
be felt immediately when a finger s
placed over valve inlet

Fig ET-16 Checking PC V valve

CHECKING VENTILATION
HOSES

1 Check hoses and hose connec-
tions for leaks
2 Disconnect all hoses and clean
with compressed air

If any hose cannot be freed of
obstructions, replace

Be sure that flame arrester 1s pro-
perly nserted in hose between air
cleaner and rocker cover

ET277
Fig ET-17 Cleaning ventilation hose

CHECKING ELECTRIC
ADVANCE CONTROL SYSTEM

1  Start engine and check ignition
timing change with a timing scope
before engine warms up
2 Insconnect lead wire of water
temperature switch at connector

It 1s correct if igmtion tuming ad-
vances about 6 degrees Then recon-
nect lead wire to its onginal position

ET8

Fig ET-18 Disconnecting water
temperature lead wire

3  After engine warms up, discon-
nect a parr of throttle switch lead
wires located beside carburetor Check
igmition timing change when harness
side terrmnals for throttle switch are
connected to each other

It 1s correct if igmuon timing ad-
vances about 6 degrees

Fig ET-19 Throttle suntch lead
wire

4 If any malfunction 1s found by
the check mentioned above, any of the
following may be the cause
(1) Loose connection or breken har-
ness
(2) Malfunctioning throttle switch
(3) Malfuncticning water tempera-
ture switch
(4) Malfunctioning water tempera-
ture relay
{(5) Malfunctioning 2-point type dis-
tnbutor

Refer to Emission Control Section
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INSPECTING BOOST
CONTROLLED
DECELERATION DEVICE
(B.C.D.D.)

Check BC D D operating pressure
If not correct, adjust it

To properly set the BC DD oper-
ating pressure, proceed as follows
1 Connect vacuum gauge to intake
mamfold A service plug 1s installed on
intake manifold, so remove plug and
wnstall adapter for vacuum gauge

Note A quick-response boost gauge
such as Bourdon’s tube is recom-
mended Do not use manometer

Fig ET-20 Connecting vacuum gauge

2 Start engine and continue
warming-up until engine reaches its
normal operating temperature

3 Check igntion timung and 1dling
speed

M/T AT
Engine 1dling
rpm/timing o | 800(“N”
700/6
BTDC / position)/6°

4  Place gearshuft lever in “Neutral”
for manual transmussion, and 1n “N”*
or “P” position for automatic trans-
mission

5 Run engine under no load In-
crease engine rpm to 3,000 to 3,500
rpm, then quickly close throttle valve

At this time, mamifold vacuum pres-
sure will 1ncrease abruptly to —600
mmHg (aprox ) or above and then
gradually decrease to level set at 1dling
In decreasing, the mamfold vacuum
will maintain a constant pressure for a
while That 15 the operating pressure
6 Check that the BC DD oper-
ating pressure 1s the specified value

BCDD set pressure
—560 mmHg +10 mmHg

Charactenstic curve 1s same as that
for throttle opener
7  If 1t 1s higher than the set level,
turn adjusting screw clockwise untl
correct adjustment 1s made

If 1t 1S lower than the set level, turn
adjusting screw counterclockwise

1 Adyusting screw “S” 1 '
2 Cover “C” O

ETO37

Fig ET-21 Adusting get

pressure

8 Race engine and check that ad-
Justment 1s correct

Note When the operating pressure
can not be observed clearly, it
necessary to reduce the negative
iding pressure of the mamfold to
lower than the set pressure of the
B C D D (The engine speed will not
drop to idling speed when the
negative idling pressure is higher
than the set pressure of the
BCD.D)

ET-S

e \‘lﬂ—:_-_——__—J__z__//
= M—,’/

In this case, the engine must be
labored by (1) road test or (2)
chassis dynamometer, accelerating
the car to 60 to 80 km/h m top
gear (manual transmission} or in
“D” position (automatic transmis-
sion), and then releasing the ac-
celerator pedal and letting the car
decelerate. After doing this, check
whether the BCDD operating
pressure 13 at the predetermined
value or not.

Vacuum gauge

(1) Road test

[

Vacuum gauge

Intake mamifold

(2) Chassis dynamometer

Fig ET-22 Road test

CHECKING VAPOR LINES

(Hoses, Connections, etc.)
AND FUEL VAPOR
CONTROL VALVE

Checking fuel tank,
fuel liquid separator and
vapor vent line

1 Check all hoses and fuel tank
filler cap

2 Disconnect the vapor vent line
connecting flow guide valve to fuel
hquid separator

3 Connect a 3-way connector, a
manometer and a cock (or an equiv-
alent 3-way change cock) to the end of
the vent line

4  Supply fresh air intothe vapor
vent line through the cock little by
hittle until the pressure becomes 400
mmAq

5 Shut the cock completely and
leave 1t that way

6 After 25 minutes, measure the
height of the hiquid 1n the manometer
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7  Vanation n height should remain
within 25 mmAq

8  When the filler cap does not close
completely the height should drop to
zero in a short time

9 If the height does not drop to
zero 1 a short time when the filler cap
1s removed, 1t 15 the cause of the stuffy

3-way conncctor
Cock \

Ali—»

Manometcer

hose

Note In case the vent line 15 stuffy,
the breathing in fuel tank 18 not
thoroughly made, thus causing -
sufficient delivery of fuel to engine
or vapor lock It must, therefore, be
repaired or replaced

400 mmAq

_ uel hquid
separator

I low guide valve

(>

ET341

Fig ET-23 Checking evaporative emussion control system

Checking flow guide valve

1 Disconnect all hoses connected to
the flow guide valve

2 While lower pressure air 1s pressed
mto the flow guide valve from the
ends of vent line of fuel tank side, the
air should go through the valve and
flow to crankcase side If the air does
not flow, the valve should be replaced
But when the air 1s blown from crank-

case side, 1t should never flow to the
other two vent hines

3 While the air 1s pressed into the
flow guide valve from the carburetor
arr cleaner side, 1t flows to the fuel
tank side and/or crankcase side

4  This valve opens when the inner
pressure 15 10 mmHg In case of
improper operations or breakage, re-
place 1t

ET-10

rom

= Lir Ueaner

From fucl tink

lo
cranhcase

ECO030

Fig ET-24 Flow guide valve

CHECKING FUEL TANK
VACUUM RELIEF VALVE

Remove fuel filler cap and see 1t
functions properly as follows
1 Wipe clean valve housing and have
It 1n your mouth
2 Inhale air A shght resistance ac-
companied by valve indicates that
valve 15 1n good mechanical condition
Note also that, by further inhaling air
the resistance should be disappeared
with valve clicks
3 If valve seems to be clogged, or if
no resistance 1s felt, replace cap as an
assembled unit

Pressure relief valve EF132

Fig ET-25 Fuel filler cap
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Basic mechanical system

Valve clearance

Cold Intake
Exhaust

Hot Intake
Exhaust

Drive belt tension

Tightening torque
Cylinder head bolts
Manmifold nuts
Carburetor nuts
Spark plugs

Engne o1l capacity
Maximum (H)
Minmimuin (L)

Cooling system capacity with heater

Engine compresston pressure at rpm
Standard

Minimum

Ignition and fuel system

Ignition and 1dle adjustment

M/T)
(AIT)

Distributor
Point gap
Dwell angle

Condenser capacity

Condenser insulation resistance

Spark plug gap
“CO” percentage at 1dle speed

M/T)
(A/T)

Operating pressure of BCD D

mm

kg-m
kg-m
kg-m
kg-m

liters

liters

hters

kg/cm? /rpm

kglcm27rpm

degree/rpm

degree

#F

MS2

%/rpm

mmHg

ET-11

SERVICE DATA AND SPECIFICATIONS

020 ‘
025
025
030

8to 12

70t085
12tol6
05t010
20to30

44
34

68

12 0/350
%0/350

- 6° B T D.C /700 (Retard side)

6° B T D C /800 (Retard side)
(Retard side, “N” position)

04510055

49 to 55

0 05 (Retard side)
0 22 (Advance side)
5

08to09

2+ 05/700
2 + 0 5/800 (1in “N” position)

—550to —570
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TROUBLE DIAGNOSES AND CORRECTIONS

Conditicn Probable cause Corrective action
CANNOT CRANK Improper grade o1l Replace with proper grade ail
ENGINE OR SLOW Discharged battery Charge
CRANKING

Faulty battery Replace
Malfunction 1n charge system Inspect
Winng connection leose i1n starting circuit Correct
Faulty igmition switch Reparr or replace
Faulty starter motor Repair or replace

(Trouble-shooting procedure on starting circuit)
Switch on starting motor with hghts “ON”
When lights go off or dim considerably,

a Check battery
b Check connection and cable
¢ Check starter motor

When lights stay bright

a Check winng connection between battery and starter
motor

b Check ignition switch

¢ Check starter motor

ENGINE WILL CRANK NORMALLY BUT WILL NOT START

In this case, the following may be the source of the problem In most cases the trouble lies 1n igmtion system or fuel
system .

Trouble in ignition system

Trouble in fuel system

Valve mechanism does not work properly
Low compression

(Trouble-shooting procedure)
First check spark plug as follows
Disconnect high tension cable from cone spark plug and hold it
about 10 mm from engine metal part and crank engine

Good spark occurs

\

a Check spark plug

b Check 1gnmition timing

¢ Check fuel system

d Check cylinder compression

No spark occurs - Check current flow 1n pnimary cireut

Very hugh current Inspect pnmary circuit for short
Check breaker pomnt operation

ET-12
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Condition

Probable cause

Corrective action

Ignition system out of

order

Fuel system out of
order

Low compression

Low or no current

Burned distributor point

Improper point gap

Faulty condenser

Leak at rotor cap and rotor

Faulty spark plug.

Improper igmition timing

Faulty ignition coil

Disconnection of high tension cable

Loose connection or disconnection 1n

primary circuit

Lack of fuel

Dirty fuel strainer

Dirty or clogged fuel pipe

Fuel pump will not work properly
Carburetor choke will not work properly
Improper adjustment of float level

Improper 1dling

Darty or clogged carburetor

Clogged fuel tank breather pipe
Malfunctioming anti-dieseling solenoid valve
Incorrect spark plug tightening or faulty
gasket '

Improper grade or low viscosity engine oil
Incorrect valve clearance

Compression leak from valve seat

Sticky valve stem

Weak or damaged valve springs

Compression leak at cylinder head gasket
Sticking or damaged piston ring

Worn piston ring or cylinder

(T réuble-shootmg procedure)

Pour engie o1l into plug hole, and then measure cylinder

compresston
Compression increases

Compression does not change

Check for loose terminat or disconnection in
pnimary circuit
Check for burned points

Repair or replace

Adjust

Replace

Clean or replace

Clean, adyust plug gap or replace
Adjust

Replace

Replace

Repair or replace

Supply

Replace

Clean

Repair or replace

Check and adjust

Correct,

Adjust

Disassemble and clean

Repair and clean

Check for loose terminal or ;mre harness

Tighten to normal torque or replace gasket

Replace with proper grade oil

Adjust

Remove cylinder head and lap valves
Correct or replace valve and valve guide
Replace

Replace gasket

Replace

Overhaul engine

Malfunctioning cylinder or piston ring

Compression leaks from valve, cylinder head
or head gasket

ET13
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Conditton

Probable cause

Corrective action

IMPROPER ENGINE
IDLING

Fuel system out of
order

Low compression

Others

High engine 1dle
speed

Clogged or damaged carburetor jets
Incorrect 1dle adjustment
Clogged ar cleaner filter

Damaged mamfold gaskets or carburetor
insulator

Improper float level adjustment

Loose air hoses or carburetor air-fuel mix-
ture hoses

Malfunctioning carburetor choke

Incorrect valve clearance
Extremely low rpm

Malfunction in gnition system (spark plug,
high tension cable, breaker point, ignition
coll, etc )

Incorrect basic igmtion timing
Malfunction 1n choke valve or linkage
Incorrect 1dle adjustment

Clogged air cleaner filter

Loose manifold and cylinder head bolts

Dragged accelerator linkage
Incorrect 1dle adjustment

Malfunction of BC DD system or throtile
opener

Clean or replace
Adjust
Replace element

Replace gasket or nsulator

Adjust

Check for loose connections

Check and adjust

Previously mentioned

Adjust ‘
Adjust
Replace

Adjust

Adjust

Adjust 1dle speed
Replace
Retighten

Check and correct accelerator linkage
Adjust 1dle speed

Check for loose vacuum hose and harness
connections
Adjust or replace 1f necessary

ET-14
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Condition

Probable cause

Corrective action

ENGINE POWER NOT
UP TO NORMAL

Low compression

Igmtion system out of
order

’

Fuel system out of
order

Anr mtake system out
of order

Overheating

Overcooling

Others

Incorrect 1ignition timing
Damaged spark plugs
Worn distributor points

Malfunction 1n electric advance control

system

Malfunction in choke system
Clogged fuel pipe or floating valve
Darty or clogged fuel strainer

Fuel pump will not work properly

Clogged carburetor jets

Clogged air cleaner

Aur sucking around manifold gasket or car-
buretor gasket

Insufficient coolant

Worn or oued fan belt
Inoperative thermostat
Worn water pump
Clogged or leaky radiator
Worn radiator filler cap
Air 1n cooling system
Incorrect 1ignition timing

Clogged carburetor {lean mixture)
Inoperative thermostat

Improper octane fuel
Improper tire pressure
Dragging brake

Clutch slipping

Previously mentioned

Adjust
Clean, adjust or replace plugs

Dress, or replace pownts Also check con-
denser

Check and correct

Adjust

Clean

Replace

Repair or replace
Disassemble and clean

Replace element
Replace gasket

Refill

Replace

Replace

Replace

Flush, repair or replace

Replace

Retighten each part of cooling system
Adjust

Overhaul carburetor
Replace

Replace with specified octane fuel
Inflate to specified pressure
Adjust

Adjust

ET-15
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Condition

Probable cause

Corrective action

NOISY ENGINE
Car knocking

Mecharnucal knocking

Crankshaft bearing
knocking

Connecting rod
beaning knocking

Piston and cylinder
noise

Piston pin noise

Water pump noise

Others .

Overloaded engine

Carbon knocking -

Timing knocking
Fuel knocking

Preigmition (misuse of spark plug)

Crankshaft bearing

This strong dull nowse increases when engine
1s accelerated To locate the place, cause a
misfire on each cylinder If noise stops as a
result of the musfire, this cylinder generates
the noise

This 1s a hitle higher-pitched noise than the
crankshaft knocking, and also increases
when engine 1s accelerated Cause a musfire
on each cylinder and 1f the nowise diminishes
almost completely, this crankshaft bearing
generates the noise

When you hear an overlapping metallic noise
which increases in magnitude with engine
rpm and which decreases as engine 1s
warmed up, this noise is caused by piston
and cylinder To locate the place, cause a
musfire on each cylinder

This noise 1s heard at top and bottom dead
ends of piston To locate the place cause a
musfire on each cylinder

This noise may be caused by worn or
damaged bearings, or by the uneven surface
of sliding parts

Improper adjustment of valve clearance
Noise from timng chain

Excessive end play on crankshaft

Note This noise will be heared when clutch
is disengaged !

Wear on clutch pilot bushing

Note This noise will be heard when clutch
is disengaged ‘

Use proper gear in driving =

Disassemble cylinder head and remove
carbon

Adjust igmition timing

Use specified octane fuel

Use specified spark plug

Thus 1s caused by worn or damaged bearings,
or an unevenly worn crankshaft Replace
beanings and adjust or change crankshaft
Check lubrication system

Same as in the case of crankshaft bearings

This may cause abnormal wearing of cyl-
inder and lower compression, which 1n turn
will cause lower output power and excessive
oil consumption

Overhaul engine
Thus may cause wear on piston pin, or piston
pin hole

Replace piston and piston pin assembly

Replace water pump

Adjust
Adjust tension of chain

Disassemble engine and replace main bear-
ing

Replace bushing and adjust drive shaft

ET-16
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Condition

Probable cause

Corrective action

ABNORMAL

COMBUSTION
(backfire, afterfire
run-on, etc )

Improper 1gnition
timing

Fuel system out of
order

-

Improper 1gnition trming

Improper heat range of spark plugs

Damaged carburetor or mamifold gasket
(Backfire, afterfire)

Clogged carbuzetor jet

Malfunctionmg float

Uneven 1dhing (Run-on)

Malfunction of anti-dieseling solénoxd val-ve-

1

)

Adjust ignition tu:mng

Use specified spark plugs

- Replace them with new parts

Dnsassemble carburetor and check 1t
Adjust lever, and check needle valve
Adjust ~

Check or replace f

Malfunction of automatic choke Adyust

Faulty cylinder head Improperly adjusted valve clearance Adjust
Excess carbon 1n combustion chamber Remove head and get nd of carbon
Damaged valve spring (Backfire, afterfire) Replace ‘

EXCESSIVE OIL ‘

CONSUMPTION

Ol leakage Loose o1l drain plug Tighten 1t

Loose or damaged o1l pan gasket
Loose or démaged chain cover gasket
why

! 5 -4
Worn oil seal 1n front and rear of crankshaft

Loose or damaged rocker cover gasket

Improper tightening of o1l filter

i

Loose or damaged oil pressure switch

1

. ot .
Replace gasket or flghten it
Replace gasket or tighten it
. ‘ * el
Replace o1l seal
Replace gasket or tighten 1t (but not too
much)
Repla‘ce" ‘ga‘\s.ket and, tighten 1t to proper
torque v

i

Replace ol pressure switch or tighten 1t

ET-17
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Condition

Probable cause

Corrective act:on

Excessive o1l

Cylinder and piston wear

Overhaul cylinder and replace piston

consumption Improper location of piston ring gap or Remount piston nngs
reversely assembled piston ring
Damaged piston rings Replace nings
Repatr or replace piston and cylinder
Worn piston ring groove and ring Replace piston and piston nng
Fatigue of valve o1l seal lip Replace seal lip
Worn valve stem Replace valve or guide
Others ‘Inadequate engine o1l quality Use designated ol
Engine overheats Previously mentioned
POOR FUEL
ECONOMY
See explanation for
power loss
Others Too lugh 1dling rpm Adjust 1t to designated rpm
Inoperative acceleration recovery Adjust 1t
Fuel leakage Repair or tighten fuel pipe connections
PROBLEM IN

OTHER AREAS

Reduced oil pressure

Excessive wear on

shding parts

Scuffing of shding
parts

" Improper fuel mixture

Inadequate o1l quality
Overheating

Worn o1l pump regulator valve

Functional deterioration of o1l pump
Blocked o1l filter

Increased clearance in various sliding parts

Blocked o1l strainer

Inoperative o1l gauge pressure switch

O1l pressure decreases

Improper quahty or contamination of o1l

Damaged air cleaner
Overheating or overcooling

Improper fuel mixture

Reduced o1l pressure
Insufficient clearances

Overheating

Use designated ol
Previously mentioned

Disassemble ol pump and repair or replace
it

Repair or replace
Replace 1t

Disassemble and replace worn parts with
new ones

Clean 1t
Replace

Previously mentioned

Exchange oil for proper one and change
element

Change element
Previously mentioned

Check fuel system

Previously mentioned
Readjust to designated clearances
Previously mentioned

Check fuel system

ET-18
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EMISSION TROUBLE-SHOOTING
EXCESS HC OR CO EMISSION IN EXHAUST GASES

On recewving malfunctiomng car, check exhaust gas
concentration and engine runmng condition and
record results

Check air cleaner for clogging
Check float level -
Check carburetor for clogging

Adjust ignition timing and 1dle CO%

Check 1gmition spark

Good No good

Note. Each time a problem is located, make the
necessary repairs or replacement and then check
the CO and HC concentration. When the con-
centration is down to the prescribed level and the
engine 15 still unnming in good condition, the work
can be considered as being completed

Check distributor point
Check ignition coil

Check emission control system
BCDD
Electric advance control system

Good No good

Check spark plug wires
Check spark plugs

Check 1ntake mamfold for leakage

Good No good

1

Refer to Emusston Control System Section

Others
Is clutch shpping?
Any overcooling?
Any overheating?
Is running resistance excessive?
Is tire pressure proper?
Is proper gasoline used?
Is CO and HC measured by correct methods?

ET-19
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MAIN CAUSES FOR EXCESS CO, HC AND NOXx IN EXHAUST GASES

- - R

— Clogged P cv _valve

Improper air-fuel . Air cleane:

-, e . mixture Carburetor -

- : Fuel filter clogged *
- N ' - 4 Intake marufold leakage

N

Spark plug .
Spark plug wire
Distnbutor
Ignition coil
Winng harness

Trouble m 1gnition
system

[TIT

- - -

Spark plug leakage

Valve clearance

Blown cylinder head gasket
Piston ring
Cylinder

Insufficient com-
pression

T

r—| Engine and other parts j—

Overcooled F—— Thermostat

Radiator

Fan belt

Engine o1l Lo
Radiator hose
Thermostat

Fan

Water pump

Cylinder head and gasket

Insufficient cooling

'

Excess CO or HC
enmission

Brakes
Load

Excessive running
resistance

- ¢

BC DD set pressure

Vacuum control solenotd valve
Speed switch (M/T)

. = Inhibitor switch (A/T)

Troublein BCD D
system

|1 Y(W TTTTIT

Trouble 1n automatic Check proper function ey
choke system s

'——1 Emussion control system |—— PCV hne .

Oul filler cap ' '
Cylinder head cover

Ol pan . a, -
Ventilation hose

Troublem PCV
valve

[ §

Water temperature swiich
Trouble in electrie Relay
advance control system Distnbutor (Winng and piping)

[

Enussion control system

]

Throttle switch

Excess NOx
emission

Engine 1gmition system Improper ignition ——: Distnbutor
S— timing o Breaker point gap

ET-20
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Engine Mechanical

MODEL L18 ENGINE

CYLINDER BLOCK
CRANKSHAFT

PISTON AND CONNECTING ROD
CYLINDER HEAD

MODEL L18
ENGINE

The LI8 engne features O HC
valves, wedgeshaped combustion

chamber, aluminum head and a fully

Main specifications

GENERAL DESCRIPTION

CONTENTS

Em-2 CAMSHAFT EM-3
EM-3 VALVE MECHANISM EM-3 -
EM-3 CAMSHAFT DRIVE EM-3
EM-3 MANIFOLDS EM-3
EmM-3

balanced 5-bearing crankshaft to turn
out smooth, dependable power

The cylinder block 1s cast as a single
unit, and features deep skirting Ths
engine 15 equipped with a single, 2-
barrel downdraft carburetor

EME95
Fig EM-1 Cross sectional view

L18
Displacement ¢c (cu 1n) 1,770 (108)
85x 78

Bo trok

re x stroke mm (in) (335 x 307)
Compression ratio 85

M/T 6/700

Ignition timing
Degree BT DC

; fom | - S0

e 1 “N”’ position L

M/T Manual Transmission

Ignmition timing 1s on “Retard” side

A/T Automatic Transmission

EM-2

CYLINDER BLOCK

The c¢ylinder block, a menoblock
special casting structure, employs a
five-bearing-support system for quiet-
ness and higher durabulity

The cylinder bores are surrounded
by cooling jackets and machined di-
rectly 1n the block The o1l ways in the
block are arranged so that the full-flow
ol filter 1s directly attached to the
nght hand side of the block

Fig EM-2 Cylinder block

CRANKSHAFT

The crankshaft s a special steel
forging Fully balanced, it turns out
smooth, dependable power at high
speed

The L18 engine uses eight balance
weights

Main beanngs are lubnicated by oil
pumped through the mamn ol gallery
and the o1 holes which run in parallel
with cylinder bores There are ollways
dnlled 1n the crankshaft for the.lubn-
cating ol The center main beanng 1s
equipped with thrust washers to take
up end thrust of the crankshaft
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EMO079

Fig EM-3 Crankshaft

PISTON AND
CONNECTING ROD

The pistons are of a special alumi-
num casting and have struts to control
thermal expansion, two compression
nngs and one combmed ol ting The
piston heads are shightly dished The
piston pins are a special hollow steel
shaft They are full-floating fit to the
piston and press fit to the connecting
rods ’

The connecting rods are of a special
forged steel Qil 1s sprayed to the
connecting rod smalt ends through
dnlled passages in the large ends of
rod Oil holes in the connecting rods
are located so as to insure optimum
lubrication under heavy load

OQDE ..
i

Fig EM-4 Piston and connecting rod

EMO0B0

CYLINDER HEAD

The cylinder head 1s made of a
light, strong aluminum alloy with good
cooling efficiency, 1t contains wedge
type combustion chambers

Fig EM-5 Cylinder head

CAMSHAFT

The camshaft 1s made of a special
cast 1ron and 1s located inside the
rocker cover Four aluminum alioy
brackets support 1t Camshaft bearings
are lubricated from o holes which
lead to the main od gallery of the
cylinder head

Concentric passages are drlled m
the front and rear parts of the cam-
shaft

il to each cam lobe 1s supphed
through an o1l hole dnlled in the base
circle of each lobe Lubricant s sup-
phed to the front o1l gallery from the
2nd camshaft beanng and to the rear
ol gallery from the 3rd camshaft
beartng These holes on the base circle
of the lobe supply lubncant to the
cam pad surface of the rocker arm and
to the valve tip end The cams feature
a long-overlap profile to reduce NOx

€Imission

Fig EM-6 Camshaft

VALVE MECHANISM

The valve system has the pivot type
rocker arms that are activated directly
by the cam mechamsm, this has made
1ts moving parts considerably lighter
and provides 1deal tugh speed perform-
ance

Dual type valve springs are in-
stalled

Exhaust

Intake EMO084

Fig EM-7 Value mechanism
EM-3

CAMSHAFT DRIVE

The camshaft 1s dnven by a double
row roller chain driven by the crank-
shaft The tension of the cham 1s
controlled by a chain tensioner which
15 operated by spring and oil pressure
The rubber shoe type tensioner damps
vibration of the chain and controls 1ts
tension

EM537

Fig EM-8 Chain driving system

MANIFOLDS

The intake manifold 15 of an alumi-
num cast alloy

The exhaust mamifold s of a dual
design The exhaust pipe 1s connected
to the flanged surface of the exhaust
manifold

Fig EM-9 Intake and exhaust
manifolds
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FRELIMINARY CLEANING AND
INSPECTION
DISASSEMBLY

PRELIMINARY
CLEANING AND
INSPECTION

Before  diassembling
observe the following items
1 Fuel, o1 or water may leak past
cylinder head and block Prior to
disassembling, check cylinder head,
front chain cover, ol pan and o1l filter
gaskets and crankshaft and water
pump seals for sign of leak past therr
gasketed surfaces
2 Check carburetor and fuel pump
for condition, fuel hoses for deteriora-
tion, cracks or otherwise leakage of
fuel past their jointed or connected
surfaces
3 Remove air cleaner, alteinator,
distributor and starter, and plug up
carburetor air-horn and distributor
hole to prevent entry of foreign
matter
4 Wipe dust and mud off engine
5  Inspect biock, rocker cover front
chain cover, o1l pan and all other outer
parts for visual defects and broken or
mussing parts such as bolts and nuts
6 Test all pipings and electrical
crcuits for discontinuity or broken or
damaged nsulation

engine,

DISASSEMBLY

To remcve engine from vehicle,
refer to relative topic under “Engine
Removal and Installation” in Chassis
and Body Service Manual, Section ER
I  Remove transmussion  from
engine
2 Thoroughly drain engine oil and
coolant by removing drain plugs

3 Place engine assembly on the

engine stand
(1) Remove fan and fan pulley
(2) Remove engine mounting R H

ENGINE DISASSEMBLY

CONTENTS
PISTONS AND CONNECTING RODS EM-6
" EM-4 CYLINDER HEAD EM-6
EM-4

(3) Remove o1l filter using special
tool “Oul Filter Wrench ST19320000 ™
(4) Remove ol pressure switch

(5) Install engine attachment to
cyhnder block using bolt holes
securing alternator bracket and water
drain-plug

(6) Set engine on the stand

“Engine Attachment ST05260001”
“Engine Stand ST0501S000”

ST05260001
Fig EM-13 Engwne on engine stand

Remove o1l level gauge
Remove clutch assembly
Remove high tenston cable
Remove spark plugs
Remove thermostat housing

O ~JO U K

Fig EM-14 Removing thermostat
housing

EM-4

9  Remove rocker cover
10 Remove carburetor
11 Remove
manifolds

intake and exhaust

Fig EM-15 Remouving manifolds

12 Remove engine mounting L H
13 Remove crank pulley

14 Remove water pump

15 Remove fuel pump

16  Remove fuel pump drive cam

17 Remove camshaft sprocket

EMO91

Fig EM-16 Removing camshaft
sprocket

18 Remove cylinder head assembly
Use special tool “Cyhinder Head Bolt
Wrench ST10120000” to remove cyl-

inder head bolts Loosen bolts from
@ to (D as shown in Figure EM-18



Engine Mechanical

ST10120000

Fig EM-18 Cylinder head bolt
loosening sequence

Notes When removing cylmder heaa
from engme mstalled on car, follow
the instructions below

a Turn crankshaft until No 1 pston
is at TDC on its compression
stroke

b Remove rocker cover and fuel
pump

¢ To facilitate assembling operation,
scnbe a mark on timing chain and
camshaft sprocket with pamt be-
fore removal

d Loosen camshaft bolt and remove
fuel pump dnive cam

e Support timing cham by utihzing
Chain Stopper ST17420001 bet-
ween timing chains as shown m
Figure EM-19
This operation eliminates the prob-
lem of realigning timing marks on
timmg chain and crankshaft
sprocket

_ 5T17420001

EM538
Fig EM-19 Supporting timing chan

f Remove camshaft sprocket
g Loosen cylinder head bolts and
remove cylinder head

S,

19 Invert engine
20 Remove oil pan and o1l stratner

Fig EM-20 Remouing oil strainer
and ol pump

21  Remove ol pump and its drive
spindle See Figure EM-20

22 Remove front cover

23  Remove chain tensioner and
chain slack side guide

EMQ95

Fig EM-21 Remouving chain tensioner
and timing chain

24  Remove cham  See
Figure EM-21
25 Remove o1l thrower, crankshaft

worm gear and chain dnive sprocket

timing

53

S

EMO096

Fig EM-22 Removing chamn drive
sprocket

EM-5

26 Remove piston and connecting
rod assembly Extract connecting rod
bearnngs, keeping them 1n order

P P

§) )/@\—j Ny

Fig EM-23 Remouing piston and
connecting rod assembly

!
EMO097

27  Remove flywheel and rear plate
Be careful not to drop them

EMAa15

Fig EM-24 Remouing flywheel

28 Remove main bearng caps

Use Crankshaft Main Beanng Cap
Puller ST1651S000 to remove center
and rear main bearing caps Keep them
n order

Fig EM-25 Remoutng rear main
bearing cap

29  Remove two side seals from rear
main beanng cap
30 Remove rear ol seal
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Fig EM-26 Remouing rear oul seal

31  Remove crankshaft
32 Remove baffle plate and cyl-
inder block net

Fig EM-27 Remouving baffle plate and
nel

PISTONS AND
CONNECTING RODS

1  Remove piston nngs with a ring
remover

Fig EM-28 Remouving piston rings

2 Press piston pin out with Piston
Pin Press Stand ST 13030001

$T13030001

EM103
Fig EM-29 Remouing piston pin

3 Keep disassembled parts in order

CYLINDER HEAD

1 Remove valve rocker

springs

Loosen valve rocker pivot lock nut and
remove rocker arm by pressing valve
spring down

EM104
Fig EM-30 Removing rocker arms

2 Remove locate plate, and remove
camshaft

EM105

EM-6

Note Be careful not to damage cam-
shaft bearings and cam lobes

3 Remove valves using Valve Lifter
ST12070000

Fig EM-32 Remouving valves

Notes

a Take care not to lose valve spring
seat, o1l seal, valve collet, and valve
rocker guide

b Be sure to keep camshaft bearings
intact, or the bearing center 1s hable
to come out of alignment

%
!

Intake

~Eeeaf[Djsc

Exhaust EM107

Fig EM-33 Valve components
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INSPECTION AND REPAIR

PREPARATION FOR INSPECTION
CYLINDER HEAD AND VALVE

CHECKING CYLINDER HEAD MATING

FACE
VALVE ASSEMBLY
VALVE SPRING

ROCKER ARM AND VALVE ROCKER

PIVOT
VALVE GUIDE
VALVE SEAT INSERTS

CAMSHAFT AND CAMSHAFT BEARING
CAMSHAFT BEARING CLEARANCE

VALVE TIMING
CAMSHAFT ALIGNMENT
CYLINDER BLOCK

HOW TO MEASURE CYLINDER BORE

CYLINDER BORING

PREPARATION FOR
INSPECTION

I Before cleaning, check for signs
of water and o1 leaks in cylinder block
and head

2 Clean oll, carbon deposits and
sealant from all parts Remove gasket
3  Clean all o1l holes with solvent
and dry with compressed air Make
sure that they are not restricted

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

EMA07

Fig EM-34 Cylinder head

CONTENTS
EM- 7 PISTONS, PISTON PINS AND
EM- 7 PISTON RINGS EM-14
CONNECTING ROD EM-15
EM- 7 CRANKSHAFT EM-15
EM- 7 BUSHING AND BEARING EM-16
EM- 8 MEASUREMENT OF MAIN BEARING
CLEARANCE EM-16
EM- O MEASUREMENT OF CONNECTING ROD
EM- 9 BEARING CLEARANCE EM-17
EM-10 FITTING BEARINGS EM-17
EM-11 MISCELLANEQUS COMPONENTS EM-18
EM-11 CRANKSHAFT AND CAMSHAFT
EM-11 SPROCKETS EM-18
EM-12 CHAIN TENSIONER AND CHAIN GUIDE EM-19
EM-12 FLYWHEEL EM-19
EM-12 FRONT COVER AND REAR OIL SEAL EM-19
EM-13
Note Never remove camshaft bear- Head surface flatness
ings unless you have a suitable
machine for boring camshaft bear-
ing in line If you once remove Standard Maximum
camshaft bearings, bearing centers
wil come out of ahgnment, re- less than 0 05 01mm
conditioning 1s very difficult with- mm (0 0020 1n) (0 0039 1n)

out center borings

1  Make a visual check for cracks
and flaws

2 Measure the surface of cylinder
head (on cylinder block side) for
warpage If 1t 15 found to be beyond
the limit designated below, regrind the
affected surface with a surface grinder

Fig EM-35 Checking cylinder head
surface

EM-7

VALVE ASSEMBLY

1 Check each intake and exhaust
valve for worn, damaged or deformed
valve caps or stems Correct or replace
any valve that 1s faulty

2 Valve face or valve stem end
surface should be refaced with a valve
grinder

.

L
f |
EM109

Fig EM-36 Intake and exhaust valve
dimensions
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Valve head diameter | 10« | 42010422 (1654101 661)
) mm@n) | Ex | 35010352 (1378101 386)
L | Valve length In 1149 to 115 2 (4 524 to 4 535)

mm(n) | x| 1157101160 (4 555 to 4 567)

Valve stern diameter | 18 | 7965 107 980 (0 3136 to 0 3142)
i mm(n) | gy | 7945 to 7960 (0 3128 to 0 3134)
o | Valve seat angle In 45°30°

Intake and Exhaust Ex 45°30°

EM110

Fig EM-37 Checking valve stem
diameter

Spring specifications

Valve spring free length

Intake and exhaust
Outer
Inner

Valve spring pressured length
(valve open)

Intake and exhaust
Quter
Inner

Valve spring assembled height
(valve close) )

Intake and exhaust
Outer
Inner

Fig EM-38 Regninding valve face

Note When valve head has been worn
down to 05 mm (00197 m) m
thickness, replace the valve
Grinding allowance for valve stem
end surface 1s 0 5 mm (0 0197 m)
or less

mm (1n)

mm/kg (in/1b) .

mm/kg (1n/1b)

EM-8

VALVE SPRING

1 Check valve spring for squareness
using a steel square and surface plate
If spnng 1s out of square “S” more
than 1 6 mm (0 063 ), replace

2 Measure the free length and ten-
sion of each spring If the measured
value exceeds specified limut, replace
spring

EM113

Fig EM-40 Measuring spring tension

49 98 (1 968)
44 85 (1 766)

295/490(1 161/108)
24 5/25 5(0965/56 2)

40 0/21 3 (1 575/47 Q)
350/123(1378/271)
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ROCKER ARM AND
VALVE ROCKER PIVOT

Check pivot head and cam contact
and pivot contact surfaces of rocker
arm for damage or wear If damage 15
found, replace them A faulty pivot
must be replaced together with its
corresponding rocker arm

VALVE GUIDE

Measure + clearance between valve
guide and valve stem If clearance
exceeds designated limut, replace worn
parts or both valve and valve guide In
this case, 1t 15 essential to determine 1if

Replacement of valve guide

Exhaust 83to85dia 1 To remove old gwides, use a dnft
(0 327 to 0 335)
| and a press (under a 2-ton pressure) or
7 a hammer
Drive them out from combustion
3(0 t2)d - chamber side toward rocker cover
ek 150 122231012234 Heated cylinder head will facilitate’ the
t
n 'a e T\(O 4812 to 0 4817) Idl.i operation ,
¥ I i 2 Ream cylnder head side guide
vy -+ hole at room temperature
76t078
(0299 to 0 307) dia '
10 8(0 425) ’
| 5902 323) J  Unit mm (n)

EMS72

Fig EM-41 Service valve guide

such a clearance has been caused by a Intake Exhaust
worn or bent valve stem or by a womn 10 6 _L'I'ﬁ‘
1 d 04173) 1 10 6 (0 4173)
valve guide ,I In_/ J“T'I o
W F
Intake valve Exhaust valve o | /
r / il
Stem to gmide clearance 0020 to 0 053 0040 to 0 073 [ C r I f'é
mm (1n) (0 0008 to 0 0021) (0 0016 to 0 0029) - - —L = a 1
Maximum limit of above
clearance mm (in) - 01(00039) Uit mm (in) EM116
Fig EM-43 Valve guide hole
As an emergency expedient, a valve
can be pushed into valve gwide and B ' -
moved to the nght and left If its tp i
deflects about 02 mm (0 0079 n) or For factory standard 11985 to 11 996
more, 1t indicates that the clearance Guide hole mnner valve guide (04718 to 0 4723)
between stem and guide exceeds the d ter “a”
maximum it of 01 mm (00039 tameter 3" mm (i} | £ oo rvice valve 12 185 t0 12 196
in) guide (04797 to 0 4802)
Note Valve should be moved i paral-
lel with rocker arm (Generally, a 3 Carefully press new valve guide Reaming bore
large amount of wear occurs in this into valve so that 1t will fit smoothly 8 000 to 8 018 mm
arge am after heating cylinder head to 150 to (03150t0 03157 1n)

direction

Max allowable deflection
02 mm (0 0079 1n)

T\
30 mm (1 181 1n)

-

EMI115

Fig EM-42 Measuring clearance
between valve stem
and valve guide

200°C (302 to 392°F)

Valve guide of 02 mm (0 0079 in)
oversize diameter 15 available for ser-
vice as indicated above

Interference fit of valve
guide to guide hole
0027 to 0 049 mm
(00011 to 00019 1n)

4  Ream bore with valve guide press-
ed 1n, using Valve Gumde Reamer Set EMA419

ST11035000 Fig EM-44 Reaming valve guide

EM-9
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5 Correct valve seat surface with
new valve guide as the axis

VALVE SEAT INSERTS

Check valve seat inserts for any
evidence of pitting at valve contact
surface and reseat or replace if worn
excessively

Valve seat insert of 0 5 mm (0 0197
) oversize 1s available for service as
shown below

Fig EM-45 Correcting valve seat

k._

\}
‘)&‘) a5t *

Intake

68 (0268)
20(0079)—~ =

Umt mm (in)

3791038 1
(1492 to 1 500) dia

=y
45 597 to 45 613
(1795 to 1 796) dia

EM573

190 326 (12835)dia

75(02%5)

Exhaust

30(1 181) cia

Unit mm (n)

37 580 to 37 596 (1 479510 1 4802) da

Cylinder head recess diameter

Fig EM-46 Seruvice valve seat dimensions

Umt mm (1n)

For factory standard 45 000 to 45 016 (1 7717 to 1 7723)
mnsert
Intake
For service insert 45 500 to 45516 (1 7913 to 1 7920)
For factory standard 37000 to 37 016 (1 4567 to 1 4573)
insert
Exhaust
For service msert 37 500 to 37 516 (1 4764 to 1 4770)
Intake 0081 to 0 113 (0 0032 to 0 0044)
Interference
- fit mm (in) Exhaust 0 064 to 0 096 (0 0025 to 0 0038)

EM-10

Replacing valve seat insert

1 Old insert can be removed by
boring 1t out until it collapses The
machine depth stop should be set so
that bonng cannot continue beyond
the bottom face of the insert recess in
cylinder head

2 Select a suitable valve seat insert
and check 1ts outside diameter

3 Machme cylinder head recess to
the concentric circles in valve guide
center so that insert will have the
correct fit

4  Heat cylinder head to a tempera-
ture of 150 to 200°C (302 to 392°F)
5 Fit insert ensuning that 1t beds on
the bottom face of its recess, and
caulk more than 4 points

6 Newly fitted valve seats should be
cut or ground at the specified dimen-
sions as shown in Figure EM47

7  Apply small amount of fine grind-
ing compound to valve contacting face
and put valve mnto guide Lap valve
against 1ts seat until proper valve seat-
ing 1s obtamned Remove valve and then
clean valve and valve seat



Engine Mechanical

Intake

Unit mm (in)

60°° o
A>90°
120% <] ,
14 (00551

LRI Tl

138 (14961)dia.
396 (1 5591 dia

41 8(16457) dua
45(17717)—™

Exhaust

Unit mm (in)

30°

(4] - -
roNde T
XIS 3(00512)

4 M
36(11811)dia

-———-BIZ 6 (12835)dna
L———134.o (1 3622) dua
137 (1 4567) da
EMI121

4

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure mside diamneter of cam-
shaft bearing with an nside diat gauge
and outside diameter of camshatt jour-
nal with a micrometer If wear 1s

found mside of bracket, replace cyl- EmM119
inder head assembly Fig EM-48 Checking camshaft bearing

Camshaft journal to hearing clearance

Fig EM-47 Standard valve seat dimensions

S - VALVE TIMING - - T

This diagram applies to all cyl-

- inders If any valve~rs found out of

specifications, one possibility is that

cam lobe 15 worn or damaged Ths
calls for 1eplacement of camshaft

Standard

Wear limit

0038 to 0 067

01l clearance mm (in) (00015 to 0 0026)

01(00039)

Inner diameter of cam 48 000 to 48 016
shaft bearing mm (1n) (1 8898 to 1 8904)

- EMA421
Fiyg EM-49 Valve timing diagium

EM-11
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Standard

Bend limit

Camshaft bend
mm (in)

002 (0 0008)

005 (0 0020)

CAMSHAFT ALIGNMENT

1 Check camshaft, camshaft journal
and cam surface for bend, wear or
damage If damage 15 beyond Limts,
replace affected parts

2~ A bend value 1s one-half of the
reading obtained when camshaft 1s
turned one full revolution with a dial
gauge applied to 2nd and 3rd journals

Fig EM-50 Checking camshaft bend

Standard height Intake 40 30 to 40 35
of cam mm (in) Exhaust (15866 to 1 5886)
Wear limit of cam height mm (in) 025 (0 0098)

Allowable difference in diameter

between max wornand min  mm (in) 0 05 (0 0020)

worn parts of camshaft journal

Maximum tolerance in journal ) 01 (00039

diameter mm (in ( )

Camshaft end play mm (in) | 008 to 038 (00031 to 00150)
Standard Maxinum tolerance

Surface flatness less than

mm (in) 005 (0 0020) 010 (0 0039)

CYLINDER BLOCK

1 Visually check cylinder block for
cracks or flaws

2 Measure top of cyhinder block
(cylinder head mating face) for warp-
age If warpage exceeds hmuts, correct

w o T

EMsa0 //:\%m—» T

Fiy EM-51 Checking cylinder block
surface

EM-12

3 Using a bore gauge, measure cyl-
inder bore for out-of-round or taper If
out-of-round or taper 1s excessive, re-
bore cylinder walls with a boring
machine  Measurement should be
taken along bores for taper and around
bores for out-of-round See Figure
EM-52

Out-of-round X-.Y
Taper

A-B

Fig EM-52 Measuring cylinder bore
diameter

4 When wear, taper or out-of-round
1s munor and within limits, remove step
at topmost portion of cylinder using
a ridge reamer or other similar tool

HOW TO MEASURE
CYLINDER BORE

A bore gauge 15 used Measure
cylinder bore at top, middle and bot-
tom positions toward A and B direc-
tions as shown m Figure EM-53 and
record the measured values

13-

A

20 (079)
L

r\

XY
} Unit mm ()

Fig EM-53 Cylinder bore measuring
positions

EM422
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Standard Wear limut
‘ 85 000 to 85 050
Inner diameter (3 3465 to 3 3484) 02 (0 0079)
Cyhnder bore
mm (1n) Out-of-round 0015 (0 0006)
Taper , 0015 (00006)
Infference 1n cylinder bore 005 (0 0020) 02 (00079)

mm (1n)

‘

CYLINDER BORING

1 _When any cylnder needs bonng,
all other cyhinders must also be bored
at the same tume

.

Oversize pistons specifications

2 Determine piston oversize ac-
cording to amount of wear of cylinder

4

Piston diameter mm (1n)

Service standard

050(00197)
Oversize

100 (0 0394)
oversize

84 985 to 85 035
(3 3459 to 3 3478)

85 465 to 85 515
(3 3648 to 3 3667)

85 965 to 86 015 .
(33844 to 3.3864)

3 The size to which cylinders must
be honed 1s determuned by adding
piston-to-cylinder clearance to the
largest piston diameter (at piston skirt
in thrust direction)

Fig EM-54 Megsuring piston diameter

about 18 6 mm (0 7323 1n) .

. 3 >

Fig EM-55 Measuring piston skirt
diameter

Rebored size calculation
D=A+B-C=A+ {0005 to
0025 mm (00002 to 00010 n)]

where,
D Honed diameter
A Skirt diameter as measured
B Piston-to-wall clearance
C Machiming allowance (0 02 mm)

"¢v (00008 i)

Standard clearance mm (i) 0025 to 0 045 (0 0010 to 0 001 8)
Feeler gauge mm (1n) 004 (00016)
Extracting force kg (Ib) 02to15(044t0331)

Notes

a To prevent strain due to cutting
heat, bore the cylinders in the order
of 2413

b. Before boring any cylinder, install
mam bearing caps n place and
tighten to the specification so that
the crankshaft bearing bores will
not become distorted from the bor-
ing operation.

4 Do not cut too much out of
cylinder bore at a time Cut only 005
mm (0 0020 1n) or so in diameter at a
time

EM-13

5  Measurement of a just machined
cylhinder bore requires utmost care
since 1t 1s expanded by cutting heat
6  As a final step, cylinders should
be honed to size
7 Measure the fimished cylinder
bore for out-of-round or tapered part
8 Measure piston-to-cylinder clear-
ance

This clearance can be checked
easily by using a feeler gauge and a
spring balance hooked on feeler gauge,
measuring the amount of force re-
quired to pull gauge out from between
piston and cylinder
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Notes .

2 When measuring clearance, slowly
pull feeler gauge straight upward

b It 1s recommended that piston and
cylinder be heated to 20°C (68°F)

EMS41

Fig EM-56 Measuring piston fit
in cyhinder

Side clearance

PISTONS,
PISTON PINS AND
PISTON RINGS

1 Remove carbon from piston and
ning grooves with a carbon scraper and
a curved steel wire Clean out oil slots
1n bottom land of o1l ring groove

2 Check for damage, scratches and
wear Replace if necessary

3 Measure side clearance of rings n
nng grooves as each ring 1s installed
Stde clearance should be as follows

EMa23

Fig EM-57 Measuring piston ring
side clearance

Unit mm (in)

Standard Wear limit
T 0040100073
OP ring (0 0016 to 0 0029)
0 1 (0 0039)
0030to 0070

Second ning

(0 0012 to 0 0028)

ol rln-g

4  Push ring into cylinder with pis-
ton so as to place it squarely n
cyhinder, measure ring gap with a

feeler gauge
Ring should be placed to diameter
at upper or lower imit of nng travel

Ring gap Umt mm (in)
Standa)rd. Wear limit
Top 025 to 0 40 \
P 1ing (0 0098 to 0 0157)
030to0 050
Secondring | 50118000197 | 1 0(00394)
Ol rng 030to 090
~ (00118 to 0 0354)

P

EM-14

EMB42
Fig EM-58 Measuring ring gap

Notes

a When piston ring only is to be
replaced, without cylinder bore
being corrected, measure gap at
bottom of cylinder where wear is
minor

b Oversize piston rings are available
for service

Oversize
05 mm (00197 1n) and
10 mm (0 0394 1n)

5 Measure piston pin hole n rela-
tion to outer diameter of pin If wear
exceeds limit, replace each piston pm
together with the piston on which 1t 1s
installed

6  Determme the fitting of piston
pin nto piston pmn hole to such an
extent that 1t can be finger pressed at
room temperature This piston pin
must be a tight press fit into connect-
g rod

Fig EM-60 Measuring piston pin
digmeter
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Unit mm (in)

Piston pin outside diameter

20993 t0 20 998 (0 8265 to 0 8267)

Piston pin hole diameter

21 001 to 21 008 (0 8268 to 0 8271)

Piston pin to piston clearance

0003 to 0 015 (0 0001 to 0 0006)

Interference fit of piston
pin to connecting rod

0015 to 0 035 (0 0006 tu 0 0014)

CONNECTING ROD

1 If a connecting rod has any flaw
on etther side of the thrust face or the
large end, correct or replace 1t

Fig EM-61 Checking rod alignment

2 Check connecting rod for bend or
torsion using a connecting rod aligner
If bend or torsion exceeds the L,
correct or replace

Standard

Maximum

Connecting rod bend
or torston (per 100 mm
or 3 94 1n length)

mm (in)

003 (00012)

0 05 (0 0020)

3 When replacmg connecting rod,
select rod so that weight difference
between new and old ones 15 within 7
gr(0250z) -

4  Install connecting rods with bear-
mngs on to corresponding crank pins
and measure thrust clearance If meas-
ured value exceeds limut, replace

Fig EM-62 Checking big end play

Standard Maximum
02t003
Big end play mm (in) (00079 to 0 0118) 06 (0 0236)

EM-15

CRANKSHAFT

1 Whenever crankshaft 1s removed
from engine, 1t should be cieaned
thoroughly 1n a suitable solvent After
cleaning, check crankshaft journal and
crank pmn for score, bias wear or
cracks Repair or replace as required
If damage 1s minor, dress with fine
crocus cloth
2 Check journals and crank pins for
taper and out-of-round with a micro-
meter Measurement should be taken
along journals for taper and around
Journals for out-of-round See Figure
EM-63 for detailed information

If journals or crank pins are tapered
or out-of-round beyond himts, replace
with a new shaft

A B  ,
Out-of-round XY
Taper A-B

Unit mm (in)

P 3044274 e 32
(1181) (1063) |(1260)

195 (0 768)

[
LN H L
S\ _i
Y
E o ‘Tk_ . |
1, ]/4
\Jmlcrankpm

3
All main journal
59 942 to 59 955

49 961 1049974
(23599 to 2 3604)

(19670 to 1 9675)

EM424
Fig EM-63 Crankshaft and journal
dimensions
‘4
Ly
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Standard Maximum
Taper and out-of-round less than
of journal and crank pin 001 (0 0004) 0025 (00010)
mm (1n)

3 Crankshaft bend can be checked
by placing 1t on V-blocks and using a
dial gauge with its indicating finger
resting on center journal

EM137
Fig EM-64 Checking crankshaft bend

Standard

Maximum

Crankshaft bend mm (in)

less than
0 05 (0 0020)

010 (0 0039)

Note When measuring bend, use a
dial gauge Bend value 1s half of the
reading obtained when crankshaft 1s
turned one full revolution with a
dial gauge attached to 1ts center
journal

4  After regnnding crankshaft, finish
1t to the necessary size indicated on
page EM-18 by using an adequate
undersize beanng according to the
extent of required repair

5 Install crankshaft in cyhnder
block and measure crankshaft free end

play

Fig EM-65 Checking crankshaft end
play

Standard Wear limat
Crankshaft free end 005to 018
11
play mm (in) (0 0020 t0:0 0071) 03(00118)

-6

At the rear end of crankshaft,

|
H

-To replace. crankshaft . rear _pilot

check crankshaft pilot bushing for
wear or damage Replace it 1f any fault
1s detected

bushing, proceed as follows
(1) Pull out bushing using Pilot
Bushing Puller ST16610001 .

EM-16

Y EM425

Fig EM-66 Pulling out pilot
bushing

(2) Before mstalling a new bushing,
thoroughly clean bushing hole Press
fit bushing sc that its height above
flange end 154 5 to 50 mm (0 177 to
0197 1n) Do not o1l bushing

45t050mm
0177 t0c 0197 1n)

Pilot bushing

EmMa1s

Fig EM-67 Press-fitting new pilot
bushing

BUSHING AND
BEARING

MEASUREMENT OF
MAIN BEARING CLEARANCE

1 Thoroughly clean all bearings and
check for scratches, melting score or
wear

Replace bearings if any fault 1s
detected
2 Crankshaft journals and bearings
should be clean and free from dust and
dirt before o1l clearance 1s measured
3 ’Set main bearing on cap block

4  Cut a plastigage to width of bear-
ing and place it 1n parallel with crank
_ pin, getting clear of the oil hole Install
" cap on the assembly and tighten them
“"together to the specified torque

Tightening torque
451055 kg-m (33 1o 40 ft-Ib)
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Scale

Plastigage

EM141

Fig EM-68 Plastigage

Note Do not tumn crankshaft while
plastigage is being mserted

5 Remove cap, and compare width
of the plastigage at its widest part with
the scale printed in plastigage enve-
lope

EM142

Fig EM-69 Measuring bearing
clearance

MEASUREMENT OF
CONNECTING ROD BEARING
CLEARANCE

1 Measure connectiig rod beanng
clearance 1n the same manner as above

Tightening torque
4 51t0 55 kg-m (33 to 40 ft-b)

Bearing oil clearance

Standard

Wear limit

Main beanng clearance
mm (in)

0020 to 0 062
(0 0008 to 00024)

0 12 (0 0047)

Connecting rod bearing
clearance mm (in)

0025 to 0055
(00010 to 0 0022)

0 12 (0 0047)

2 If clearance exceeds specified
value, replace beaning with an under-
size bearing and gnnd crankshaft jour-
nal adequately

FITTING BEARINGS

Bearings are manufactured with
crush to make bearing snug down into
its bore To measure this, proceed as
follows

I Set main bearing 1n main bearing
cap recess or cylinder block bearing
recess correctly

2 Lock one side of bearing and
press other side until bearing back
surface touches the recess

Bearing crush

3 Then, measure bearing crush “H”
with a feeler gauge See Figure EM-70
The standard beaning crush value 1s
histed below

Fig EM-70 Checking bearing crush

All main bearings mm (in)

0to003(0to 00012)

All connecting rod bearings mm (in)

0015 to 0 045 (0 0006 to 0 0018)

4  Handle connecting rod bearing 1n

Main bearing -undersize

the same manner as above

Umt mm {1n)

Bearing top thickness

Crank journal diameter

STD

1827 to 1835
(00719 to 0 0722)

59 942 to 59 955
(2 3599 to 2 3604)

0 25 (0 0098)

1952 to 1960

59 692 to 59 705

Undersize (00769 to 0 0772) (2 3501 to 2 3506)

050 (00197) 2077 to 2085 59 442 to 59 455

Undersize (00818 to 0 0821) (2 3402 to 2 3407)

075 (0 0295) 2202 to 2210 59 192 to 59 205

Undersize (00867 to 0 0870) (2 3304 t0 2 3309)
EM-17

B
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Connecting rod hearing undersize

Unit mm (in)

Bearing top thickness

Crank pin diameter

STD

1493 to 1 506
(00588 to 0 0593)

49 961 to 49 974
(1 9670 to 1 9675)

0 25 (0 0098) Undersize

1618to 1631
(0 0637 to 0 0642)

49711 t0 49 724
(19571 to 1 9576)

050 (0 0197) Undersize

1743 to 1 756
(0 0686 to 0 0691)

49 461 to 49 474
(19473 to 1 9478)

0 75 (0 0295) Undersize

1 868 to 1 881
(0 0735 to 00741)

49 211 to 49 224
(19374 to 19379)

MISCELLANEOUS
COMPONENTS

CRANKSHAFT AND
CAMSHAFT SPROCKETS

I Check tooth surface for flaws or
wear Replace sprocket 1f fault 1s
found

2 Install camshaft sprocket in posi-
tion and check for rounout If 1t
exceeds 01 mm (00039 1n) total
indicator reading, replace camshaft

sprocket Also check for end play
-

Camshaft end play
. 008 to 0 38 mm
(00032 to 00150 1n)

Fig EM-71 Checking camshaft
sp(rock‘e_t runout

4 "‘ﬂ//?

EM144

Fig EM-72 Checking camshaft end
play camshaft sprocket at No 2 hole If

@ to(8) Tming mark

1 to 3 Location hole

Before adjustment

EM-18

3  Check chamn for damage, exces-
sive wear or stretch at roller links
Replace 1if faulty
4 To properly adjust chan tension
(or valve timing), camshaft sprocket
has a cam locating plate and three
location holes (Nos 1,2 and 3)
Camshaft sprocket is preset at
No 1 hole at the factory If chain
becomes loose, adjust 1t by -setting

chain 1s too loose, adjust 1t by setting
camshaft sprocket at No 3 hole

Oblong groove

Location match

After adjustment

EM311

_ _Fig EM-73_Adjusting camshaft sprocket location
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(1) Turn engine until No 1 piston is
at TDC on its compression stroke
Determine whether camshaft sprocket
location notch comes off the left end
of the oblong groove on camshaft
locating plate (If the location notch 15
off the left end of the oblong groove,
chain stretch 1s beyond limuts )

EM146
Fig EM-74 Camshaft locating plate

(2) Tirn engine until No 1 piston is
at TDC on its compression stroke,
setting camshaft on No 2 location
hole 1n camshaft sprocket This No 2
notch should then be on the right end
of the oblong groove When No 2 hole
1s used, No 2 timing mark must also
be used The amount of the modifica-
tion 1s a 4° rotation of crankshaft

(3) When modification becomes im-
possible even by transferring camshaft
location hole, replace chain assembly

CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage Re-
place if necessary

EM147
Fig EM-75 Camshaft drive mechanism

FLYWHEEL

1 Check clutch disc contact surface
with flywheel for damage or wear
Reparr or replace 1f necessary

2 Measure runout of clutch disc
contact surface with a dial gauge Ifit
exceeds 015 mm (00059 m) total
indicator reading, replace it

EM-19

Fig EM-76 Checking flywheel
deviation

3 Check tooth surfaces of ring gear
for flaws or wear
Replace if necessary

FRONT COVER AND
REAR OIL SEAL

First check front cover and rear oil
seal for worn or folded over sealing lip
or ol leakage If necessary, install a
new seal When 1nstalling a new seal,
pay attention to mounting direction

Note It 15 good practice to replace o1l
seal whenever engine is overhauled

Front 4 -

Front L

Rear
EM150

~

e

Fig EM-77 Oul seals c;f crankshaft

it
Iy
‘\\q’\l
\ \bk \k\ h\ ’
e

e
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PRECAUTIONS
CYLINDER HEAD

PRECAUTIONS

1  Use thoroughly cleaned parts
Especially, make sure that o1l holes are
clear of foreign matter
2 When nstalling shding parts such
as beanngs, be sure to apply engine o1l
to them
3 Use new packings and o1l seals
4 Do not reuse lock washers
5 Keep tools and work benches
clean
6 Keep necessary parts and tools
near at hand
7  Be sure to follow specified tight-
entng torque and order
8  Applying sealant*

Use sealant to eliminate water and
ol leaks Parts requiring sealant are

(1) Front cover and corners of cyl-
mder block See Figure EM-78

Fig EM-78 Applying sealant
(Front cover and
cylinder block)

(2) Man beanng cap and cylinder
block Each side of rear main bearing
cap and each corner of cylinder block
See Figure EM-79

ENGINE ASSEMBLY

CONTENTS
EM-20 PISTON AND CONNECTING ROD EM-21
EM-20 ENGINE ASSEMBLY EM-21

Cyhinder block Rear mam bearing cap

20 to 25 mm
(07910 098)

—~
E =

—_ —

& 22
2R

o

Points to be applied sealant gmis1 N ¥

Fig EM-79 Applyming sealant
(Mawn bearing cap and
eylinder block)

(3) Cylnder block Step portions at
four mating surfaces (cyhnder block to
front chamn cover and cylinder block

to rear main beanng cap) See Figure
EM-80

Note Do not apply too much sealant

Apply sealant at these points
EM152

Fig EM-80 Applying sealant
(Cylinder block)

CYLINDER HEAD

1  Valve assembly and valve spring

Using Valve Lifter ST12070000, set
valve spring seat in position, and fit
valve guide with o1l seal

Assemble valve in the order shown
below valve, nner and outer valve
springs, spring retainer, valve collet
and valve rocker guide

EM.20

Fig EM-81 Installing valves

Notes

a Ensure that valve face 15 free from
foreign matter

b The L18 engine uses double type
valve springs

2 Valve rocker pivot assembly
Screw valve rocker pivots joined
with lock nuts into pivot bushing
3  Camshaft assembly
Set locating plate and carefully
mstall camshaft in cylinder head Do
not damage the bearing inside Oblong
groove of locating plate must be
directed toward front side of engine

Camshaft bracket tightening
torque
18 to20kg-m (13 to 15 ft.1b)

4  Install camshaft sprocket on cam-
shaft and tighten 1t together with fuel
pump drive cam to specified torque

Tightening torque
12 tol16 kg-m (87 to 116 ft-lb)

At this time, check camshaft end

Fig EM-82 Installing camshaft
sprocket
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5 Install rocker arms by pressing
valve springs down with a screwdriver
6 Install valve rocker springs

7  After assembling cyhnder head,
turn camshaft until No 1 piston 1s at
T D C onts compression stroke

EM155

Fig EM-83 Assembling eylinder head

PISTON AND
CONNECTING ROD

1 Assemble pistons, piston pins and
connecting rods on the designated
cylinder

S$T13030001

EMI156

Front mark
{notch)

EM157

Fig EM-85 Assembhing piston and
connecting rod

Notes

a Piston is pressed into connecting
rod, with fitting force of 05to 15
tons, aid of Piston Pin Press
Stand ST13030001 1s necessary
When pressing piston pin mto con-
necting rod, apply engine oil to pin
and small end of connecting rod

b Arrange so that o jet of connect-
ing rod big end is drected toward
nght side of cylinder block

¢ Be sure to install piston in cylinders
with notch mark of piston head
toward front of engine

2 Install piston nngs
Install top and second rings 1n right
position, with marked side up

Notes

a Top rng i1s chromwum-plated on
liner contacting face

b Second ring has larger taper surface
than top ring

¢ In the combined ot ripg, upper rail
1s the same as lower one

Marked side
3 | |}

N .
& | — —

=/| [©

Fig EM-86 Installing piston rings

EM168

3 Fix bearings on connecting rod
and connecting rod cap

Note Clean back side of bearing care-
fully

ENGINE ASSEMBLY

1 The first step 1n engine assembly
15 to bolt Engine Attachment
ST05260001 to nght hand side of
cylinder block Next, install block on
another Engine Stand ST0501S000
with engine bottom up

2 Set main bearings at the proper
portion of cyhinder block

Rear Front

]
_—

EM159
Fig EM-87 Main bearings

EM-21

3 Install baffle plate including cyl-
inder block net

Notes

a Only center bearing (No 3) is a
flanged type

b All inter-beanngs (No 2 and No 4)
are the same type

¢ Front bearing (No 1) is also the
same type as rear bearing (No 5)
The difference 15 that an o1l hole is
provided m the front bearing.

d All upper and lower bearings are
mterchangeable

4  Apply engine cil to mam bearing
surfaces on both sides of cyhnder
block and cap and then install crank-
shaft

5  Install main bearing cap and tight-
en bolts to specified torque

Tightenung torque
4 5to 5 S kg-m (33 to 40 fi-b)

Notes

a Apply sealant to each side of rear
main bearing cap and each corner
of cylnder block as shown in
Figure EM-79

b Arrange parts so arrow mark on
bearing cap faces toward front of
engme

¢ Pnor to tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft mn
the axual direction

d Tighten bearing cap bolts gradually,
in two to three stages outwardly
from center bearing in the sequence
as shown m Figure EM-88

Gye- After securing bearing cap bolts,

+ ascertain that crankshaft turns
smoothly

®@ ® O
)y ‘E;
« |O :‘\{'c

DO 0@ O,

Fig EM-88 Torque sequence ofz‘f;
cap bolts

\\
@‘\‘ \{,\\\;.\‘ S
LA *
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6 Make sure that crankshaft has Note When installing oil seal, give
proper end play coating of engine ol to mating
shaft to prevent scratches and fold-
ed lip Also give coating of o1l to
periphery of ol seal

Crankshaft end play
005t0Q 18 mm
(00020 to 0 0071 1n)

9  Install rear end plate

10 Install flywheel securely, and Fig EM-94 Installing connecting rod
tighten bolts to specified torque cap
Tightening torque

]:' to 16 kg-m Note Install connecting rods and con-

(101 to 116 ft-Ib) necting rod caps so that thewr as-
11 Insert pistons i corresponding signed numbers are positioned on
cylinder using Piston Ring Cgmpressor the same side and in the same
EM03470000 —~ R drrection with respect to cylinders

13 Make sure that connecting rod
big end has proper end play

EM03470000

Fig EM-89 Cheching crankshaft
end play

7  Install side o1l seals 1nto rear main
bearing cap Prior to installing, apply
sealant to seals

Fig EM-92 Installing pwston-rod

assembly
Fig EM-85 Checking big end piay
Notes
a  Apply engine oil to shding parts Big end play
b Arrange so that notch mark on 02to03mm
piston head faces to front (of en- (0 008 to 0 012 1n)
gine

¢ Install piston rings at 180° to each 14 Install cylinder head assembly

other, avoiding ther fit n the
thrust and piston pin directions

Fig EM-30 Druing side ol seuf \ \\)S I ; -
- - g ® e o
l\

I \‘— :“_/ =
8 Install rear ol seal using Crank- 5 Top ning = 2 )
shaft Rear Oul Seal Dnift ST15310000 £ Oinng E
2 - 5,
g | B % ikt wi 5 ). =)
. 3 , = :
F oY ® @—@® EM158

i

Piston pin direction Fig EM-96 Tightening sequence of

eylinder héad bolts

N

Second ning~ EM165

Fig EM-93 Piston ring direction (1) Thoroughly clean cylinder block
- and head surface .
12 - Install connecting rod caps - -— - -Do not apply sealant to any other-
Tightening torque * part of cylinder block and head sur-
4 5t05 5 kg-m (33 to 40 ft-Ib) face
~ !
= EM-22 e

4 [
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(2) Turn crankshaft until No 1 pis-
ton 1s at TDC on its compression
stroke
(3) Make sure that camshaft sprock-
et location notch and plate oblong
groove are aligned at their correct
positions
(4) When nstaling cylinder head,
make sure that all valves are apart
from heads of pistons
(5) Do not rotate crankshaft and
camshaft separately, or valves will hit
heads of pistons
(6) Temporarly tighten two bolts
@ , @ shown in Figure EM-96

Tightening forque

2 kg-m (14 ftib)

15 Install crankshaft sprocket and
ol pump duve gear, and fit ol
thrower

Note Make sure that mating marks of
crankshaft sprocket face to front

16  Install tming chain

Notes
a Make sure that crankshaft and cam-
shaft keys pomnt upwards

—

Fuel pump dnve
cam

Chain gwde
Chain tensioner
Crank sprockel
Cam sprocket
Chain guide

N B

EMA439

b Set timing chamn by ahgming its
matimg marks with those of crank-
shaft sprocket and camshaft sprock-
et at the nght hand side There are

“forty-four chain links between two
mating marks of timing chain

¢ No 2 hole 1s factory adjusted
When chain stretches excessively,
adjust camshaft sprocket at No 3
hole

d Use a set of timing marks and
location hole numbers

PR
.

17  Install chain slack side gude to
cyhnder block
18  Install chain tensioner

Note Adjust protrusion of chan ten-
sioner spindle to 0 mm (0 )

|

- Chain Ensxoner

Fig EM-98 Installing chain tensioner *

19  Press new oil seal n front cover

Notes

a Front cover oil seal should be re-
placed when front cover is disas-
sembled

b Before pressing o1l sezl into front
cover, give coatmg of engine o1l to
periphery of o1l seal

¢ This o1l seal 1s a threaded seal type
which has improved sealing charac-
teristics Do not apply grease to
seahing lip

20  Install front cover with gasket in
place

1 Timmg mark
2 Timmg mark

EM545
Fig EM-99 Installing front cover

Notes

a Apply sealant to front cover and
comers of upper section of cylinder
block as shown in Figure EM-78

W e
" EM'23
& %

o

&

b Install front cover with head gasket
in place

¢ Check heght difference between
cylinder block upper face and front
cover upper face Difference must
be less than 0 15 mm (0 0059 ).

d Note that different types of bolts
are used

e Before nstaling front cover on
cylinder block, apply coating of
engine o1l to sealing lip of oil seal

Fig EM-10G Front cover bolts

Tightening torque
Size M8 (0315 1n)
10tol 3kgm(72to94ftlb)

Size M6 (0 236 1n)
04to06kgm(29to43filb)
21  Install crankshaft pulley and

water pump assembly, then set No:l"
pston at TDC on its compression
stroke

Crankshaft pulley nut
tightening torque <
: 12 to 16 kg-m (87 to 116 ft-1b)

-

Fig EM-101 Installing crankshaft
pulley and
water pump

22 Finally, tighten head bolts to
the specified torque in three steps
according to the “tightening sequence
shown mn Figure EM-96

Note that two types of Bolts are
used

-
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7

Special tool Cyhnder Head Bolt
Wrench §T10120000 ..

Tightening torque - ~, »

~y

1st turn
4 0 kg-m (29 ftb)
2nd tum
6 0 kg-m (43 ft-b) .
3rd tumn -
70to8 5 kg-m

(51 to 61 ft-Ib)

3 EM176

Fig EM-102 Cyhinder head bolts

-~

Notes *

a Be sure to tighten two small bolts
b After engine has been operated for
« several minutes retighten if neces-

sary

23, Instali o1l pump and distributor
i dnving spindle n front cover

Tightening torque
11toi5kgm
(8 0to 10 8 ft-Ib)

Notes

a Assemble o1l pump and drive spin-
dle, algning dnving spindle face
with oil pump hole

b Install oil pump together with drive
spindle so that the projection on its
top is located at the 11 25 am
position At this point, the smaller
bow-shape will be facing toward the
front.

¢ Do not forget to install gasket

o [ J

ELOO09

Fig EM-103 Setting distributor
driving spindle

Fig EM-104 Installing oil pump

24 Install fuel pump, water inlet
elbow and front engine slinger in their
positions

Fuel pump tightening torque
12to18kgm
(8 7to 130 ftb)

Note Do, not forget to install fuel
pump spacer and packing between
spacer and block, spacer and fuel

pump

25  Install o1l strainer, oil pan gasket
and o1l pan

Tighterng torque
Oul stramner bolts
08tol1kgm(5 8 to80{tlb)
01l pan bolts
06to09kgm (43to65 ftlb)

Notes -

a Apply sealant to the step portions
at four mating surfaces as shown in
Figure EM-80.

b O1 pan should be tightened in
cniss-cross pattern to a final torque
of 06 to 09 kg-m (4 3 to 6 5 ft-1b)

26 Adjust valve clearance to the
specified dimensions

Special tool
Pivot Adjuster ST10640001

Tightening torque
50to0 60 kg-m (36 to 43 ft-Ib)

Notes
a Furst set clearance to the cold speci-
fications

AT,

? < Feeler gauge

gl S

Fig EM-105 Adjusting valve clearance

-

b After engine has been assembled,
run it for at least several mmutes,
and finally adjust clearance to the
warm specifications

o Intake 020 (0 06079)
Cold
Valve clearance Exhaust 025 (0 0098)
. mm (i) Intake 0 25 (0 0098)
Warm - N
Exhaust 030(00118)
e
27 Install  cooler  compressor Tightening t(;“rque
bracket to cylinder block, If so 15to20kgm

equipped ,
28 Install rear engine shinger, ex-
haust mamfold and intake mamfold

EM-24

(11 to 14 ft-Ib)

e F'-‘:P‘ .' ’
! Hiett :.il' ..£

LAY
ke ’.lj.}'r .

7z

.



Engine Mechanical

Fig EM-106 Instaling manifolds

29  Install dﬁstnbutor assembly

30 Install carburetor assembly and
carburetor 1nsulator with stamp facing
upward

Tightening torque
05to10kgm
(361to 72 ftlb)

31 Install fuel pipes and vacuum
hose

All pipes and hoses should be
clamped securely, being careful not to
allow them to interfere with adjacent
or surrounding parts
32  Install  thermostat housing,
thermostat and water outlet in their
posiions Do not forget to 1nstall
gasket ’
33  Install rocker cover

34  Install spark plugs
35 Connect distributor to plug high
tension lead wire

36 Install left engine mount
bracket
37 Install clutch assembly on

flywheel with Clutch Aligning Bar
§T20660000

Tightening torque
12to022kgm
(8 7to 159 ft-Ib)

Fig EM-1067 Installing clutch assembiy

38 Usmg an overhead hoist and
hfting cable, hoist engme up a way
from engine stand and then down oato
engine carrier

EM-25

39 Install alternator bracket, ad-
justing bar, alternator, fan pulley, fan
and fan belt in this order Then, check
to be sure that deflection of fan belt 1s
held within 8 to 12 mm (0 315 to
0472 in) when thumb pressure 1s
apphed midway between pulleys [A
pressed force 1s about 10 kg (220

Ib)]

Fig EM-108 Fan belt tension

40  Install nght engine mount brack-
et, oil filter, o1l pressure switch, ol
level gauge and water drain plug When
mstaling an oil filter, fasten 1t on
cylinder block by hand

Note Do not overtighten filter, or o1l
leakage may occur.

41  Power engine o1l up to specified
level
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SERVICE DATA AND SPECIFICATIONS

= GENERAL SPECIFICATIONS

4
i,

Y
#

Engme model

Cylinder arrangement

Displacement cc (cu 1)

Bore and stroke mm (1n)

Valve arrangement
Firing order

Engine idle rpm

Manual transmssion

Automatic transmussion (in “N’ position)

Compression ratio

Onl pressure (Warm at 2,000 rpm)

kg/cm?2 (psi)

SPECIFICATIONS
a) Valve mechamism

Valve clearance (Warm)
Intake
Exhaust

Valve clearance (Cold)
Intake
Exhaust

"

Valve head diameter
Intake
Exhaust

Valve stem diameter
Intake
Exhaust

Valve length
Intake_
Exhaust .

Valve hft
Intake
Exhaust *

Valve spring out-of-square

- Valve spring free length

Intake and exhaust Outer
Inner

mm (in)

mm (1n)

mm (in)

mm (in)

mm (in)

mm (in)

mm (1n)

mm (1n)

EM-26

L18

4, in-line

1,770 (108 0)
85x78(335x307)
OHC

1-34-2

700
800

85

35040 (50 to 57)

025 (0 0098)
030(00118)

020 (0 0079)
025 (0 0098)

4201042 2(1 654 to 1 661)
35010352 (1378 to 1 386)

7965 to 7980 (0 3136 to 0 3142)
7945 to 7960 (0 3128 to 0 3134)

1149 to 115 2 (4 524 to 4 535)
1157 to 116 0 (4 555 to 4 567)

100 (0 394)
10 5 (0 413) -

Jess than 1 6 (0 063)

49 98 (1 968)

.44 85 (1 766) i .



Engine Mechanical

Valve spring pressured length
(valve open)
Intake and exhaust
Quter ~
Inner

Valve spring assembled height
(valve close)
Intake and exhaust
Outer
Inner

Valve guide length
Intake and exhaust

Valve guide height fl’OII)l head surface

Valve guide mner diameter
Intake and exhaust

Valve guide outer diameter
(service parts) )
Intake and exhaust '

¥ N i
Valve guide to stem clearance
Intake
Exhaust

Valve seat width
Intake
Exhaust

Valve seat angle
Intake and exhaust

Valve seat interference fit
Intake
Exhaust

Valve guide interference fit

b) Camshaft and timiné chain
Camshaft end play

Camshaft lobe hft
* Intake and exhaust
I } N '

Camshaft yournal diameter
1st, 2nd, 3rd and 4th

Camshaft bend

Camshaft journal to bearing clearance

Camshaft bearing 1nner diameter
1st, 2nd, 3rd and 4th

mmy/kg (in/lb)

mmy/kg (in/1b)

mm (in)

mm (in)

mm (1n)

mm ()

mm (1n)

mm (in)

mm (in)

mm (1)

mm (1n)

mm (1n)

mm (in)

mm (in)
mm (1n)

mm (1n)

EM-27

3

29 5/49 0(1 161/108) .

24 5/25 5 (0 965/56 2)

40 0/21 3 (1 575/47 0)
350/12 3 (1 378/27 1)

590 (2 323)
10 6 (0 417)

8 000 to 8 018 (0 3150 to 0 3157)

12223 to 12 234
(04812 to 0 4817)

0020 to 0 053 (00008 to 0 0021)

. 0040to 0073

(0 0016 to 0 0029)

1 4(00551)

. 13(00512)

45°
0081 to 0 113 (0 0032 to 0 0044)

0064 to 0 096 (0 0025 to 0 0038)
0027 to 0 049 (0 0011 to 0 0019)

008to 038 (00032 to 001 50)

e
70 (0 276)

!

47 949 to 47 962
(1 8877 to 1 8883)

0 02 (0 0008)

0038t00067(00015t00 0026)/?’

48 000 to 48 016~ P
(1 8898 to 1 8904)-

b,



Engine Mechanical

¢) Connecting rod

Center distance mm (in)
Bearing thickness (Standard) mm (1n)
Big end play ) mm (1n)
Connecting rod bearing clearance mm (1n)
ConTlectlng rod bend or torsion {per 100 mm or 2 937 1n)
mm (in)
d) Crankshaft and mam bearing
Journal diameter mm (1n)
Journal taper & out-of-round mm (in)
Crankshaft free end play mm (in)
Wear hmit of dittoed play ‘ mm (in)
Crank pin diameter mm (1n)
Crank pin taper & out-of-round mm (in)

Main beanng thickness (Standard) mm (in)

Main bearing clearance mm (in)

Wear hirmt of dittoed clearance mm (1n)

Crankshaft bend mm (1n)

Flywheel runout at clutch disc contact face ‘
mm (1n)

¢) Piston

Piston diameter (Service standard) , mm (in)
050(00197)  Oversize " mm (in)

100(00394)  Oversize mm {in)

Rung groove width + mm (1n)
Top
Second
ol
Piston to bore clearance mm (1n)
Piston pin hole offset - : mm (in)
Piston pin hole diameter ., mm (1n)
f) Piston pin
Pin diameter " mm (in)
Pin length mm (in)
Piston pin to piston clearance mm (1n)

Interference fit of piston pin to connecting rod bushing
mm (in)

Em-28 "

130 35 (5 1319)

1 493 to 1 506 (0 0588 to 0 0593)
020 to 0 30 (0 008 to 0 012) )
0025 to 0055 (0 0010 to 0 0022)

* ’

less than 0 03 (0 0012)

59 942 to 59 955 (2 3599 to 2 3604)
“less than 0 01 (0 0004)

005 to 0 18 (0 0020 to 0 0071)
03(00118)

49 961 to 49974 (1 9670 to 1 9675)
less than 0 01 (0 0004)

1 827 to 1 835 (0 0719 to 00722)

0020 to 0 062 (0 0008 to 0 0024)
0 12 (0 0047)
0 05 (0 0020)

less than Q 15 (0 0059)

84 985 to 85 035
(3 3459 to 3 3478)

854651085515
(3 3648 to 3 3667)

85 965 to 86 015
(3 3844 to 3 3864) )

2030 to 2 050 (0 0799 to 0 0807)
2020 to 2 040 (0 0795 to 0 0803)

4015 to 4 040 (0 1581 to 0 1591)
0025 to 0045 (0 0010 to 0 0018)
095 to 1 05 (00374 to 00413)

21 001 to 21 008 (0 8268 to 0 8271)

1
I3

20 993 to 20 998
(0 8265 to 0 8267)

72251073 00 -
(2 8445 to 2 8740)

0003 to 0 015 (0 0001 to 0 0006)

0 015 to 0 035 (0 0006 to 0 0014)



Engine Mechanical

g) Piston ring
Rung height mm (1n)
Top and second e . - e e e et v vme . 1977101990 (00778 to 00783) .
Side clearance mm (in) ‘
Top . C e e e e e e e e e v 004010 0073 (00016 to 0 0029)
Second .. C e e e e e ch e 0.030 to 0 070 (0 0012 to 0 0028)
‘Ring gap ) mm (in) -
Top I . . . w « .. 025t0040(00098 to 00157)
Second . .. . v 030to050(00118 to 0 0197)
o1l . .o . . .« + .+ <. .. 030to090(00118to00354)
h) Cylhinder block
Cylinder bore inner diameter mm (1n) . 85.000 to 85.050
(33465 to 3 3484)
Wear mit of dittoed inner diameter mm (in) .. . 02 (0 0079)
Cyhnder bore taper and out-of-round mm (in) 0.015 (0 0006)
Difference in cylinder bore mm (in) . . . 0 05 (0 0020)
Surface flatness mm (in)} .. .. less than 0 05 (0 0020)
i) Cylinder head
Surface flatness mm (in) . less than 0 05 (0 0020)
TIGHTENING TORQUE )
Cylinder head bolts kg-m (ft-1b) - e . 70to85(511to61)
Connecting rod bigend nuts ~ kg-m (ft-Ib) . . e C e e 45t055(33t040)
Flywheel fixing bolts kg-m (ft-1b) . . S e v+ ... 14t0 16 (101 to 116)
- 2%
Main bearing cap bolts kg-m (ft-1b) 45to55(331t040)
Camshaft bracket bolts kg-m (ft-1b) 18t020(131t015) i
Camshaft sprocket bolt kg-m (ft-1b) v 12 to 16 (87 to 116)
01l pan bolts kg-m (ft-1b) 061009(43t065)
O1l pump bolts kg-m (ft-Ib) 11to15(801to108)
Ol strainer bolts kg-m (ft-1b) 08to11(58t080)
O1l pan drain plug kg-m (ft-1b) .. 20t030(14 to 22)
Rocker pivot lock nuts kgm (ft-1b) . ... . . . . 50t060(361t043)
Camshaft locating plate bolts  kg-m (ft-1b) . . . e - c e e e 06t009(43t065)
Carburetor nuts kg-m (ft-Ib) e . e e e e 05t010(36t072)
Manifold boits kg-m (ft-Ib) . . . . 15t020(11to14)
Fuel pump nuts kg-m (ft-Ib) .. . .- 12t018(871t0130)
Crank pulley bolt kg-m (ft-1b) . C e . 12 to 16 (87 to 116)
Water pump bolts kg-m (ft-1b) 04t005(29t036)
Front cover bolts kg-m (ft-Ib) ' 8mm(0315m)dia  10to13(72t094)

6mm (0236 in)dia 04to06(29t043)
EM-29



Engine Mechanical

TROUBLE DIAGNOSES AND CORRECTIONS

Cond:ition

Probable cause

Corrective action

1 Noisy engine

Knocking of crankshaft Loose main beanng Replace
and bearing Seized bearing Replace
Bent crankshaft Repaur or replace
Uneven wear of journal Correct
Excessive crankshaft end play Replace center beanng
Knocking of piston Loose beanng Replace
and connecting rod Seized bearing Replace '
Loose piston pin Replace pin or bushing

Loose piston 1n cylinder

Recondition cylinder

Broken piston ring Replace
Improper connecting rod alignment Realign
Camshaft knocking Loose beanng Replace

Excessive axial play

Replace bearing thrust plate

Rough gear teeth Repair

Broken cam gear Replace
Timing chain no1se Improper chain tension Adjust

Worn and/or damaged chain Replace

Worn sprocket Replace

Worn and/or broken tension adjusting Replace

mechanism,

Excessive camshaft and bearing clearance Replace
Camshaft and valve Improper valve clearance Adjust , ‘
mechanism knockmg Wom adjusting screw Replace

Worn rocker face Replace

Loose valve stem 1n guide Replace guide

Weakened valve spring Replace

Se1zed valve

Repair or replace

Water pump knocking Improper shaft end play Replace

’ Broken impeller Replace .
Il Other mechanical troubles

Stuck valve Improper valve clearance Adjust

Insufficient clearance between valve stem
and guide*

Weakened or broken valve spring

Biting or damage of valve stem

Clean stem or ream guide

Replace

Replace or clean

Poor quahty of fuel

EM-30

Use good fuel
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Condition Probable cause Corrective action
Seized valve seat Improper valve clearance Adjust
Weakened valve spning Replace
Thun valve head edge Replace valve
Narrow valve seat Reface
Overheating Repair or replace
Over speeding ~ Drive at proper speeds
- Stuck valve guide Repair
Excessively worn Shortage of engine o1l Add or replace ol
cylinder and piston Dirty engine ol Clean crankcase, replace oil and o filter
element
Poor quahty of a1l Use right o1l :
Overheating Repair or replace
Wrong assembly of piston with connecting Repair or replace
rod ‘
Improper piston ring clearance Adjust
Broken piston rng Replace
Dirty air cleaner Clean
Mixture too rich Adjust
Engine over run Drive at proper speeds
Stuck choke valve Clean and adjust
Overchoking Start correct way
Faulty connecting Shortage of engine o1l Add o1l
rod Low o1l pressure Correct
Poor quality of engine oil Use proper oil
Rough surface of crankshaft Grind and replace beanng
Clogged o1l passage Clean
Bearing worn or eccentric Replace
Bearing improperly assembled Correct
' Loose bearing Replace
Connecting rod alignment incorrect Repair or replace
Faulty crankshaft Shortage of engine ol Add or replace
bearing Low o1l pressure ’ Correct
Poor quality of engine o1l Use proper ol
Crankshaft journal worn or out-of-round Repair
Clogged o1l passage in crankshaft Clean
( Bearing worn or eccentric Replace
Bearing improperly assembled —- Correct
Eccentric crankshaft or bearing - Replace

EM-31
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SPECIAL SERVICE TOOL

Tool number For Reference
No & Description use page or
tool name _ Uit mm (in) on Figure No
1 ST05018000 This engine stand assembly 1s used for disassembling or Al Fig EM-13
assembling engine block or differential carrier throughout models | Page EM.21
Engne stand 360° 1n all directions
assembly
ST05011000
Engine stand
ST05012000
Base
, SE184
2 | ST05260001 This engene attachment 1s mnstalled to engine stand L18 Fig EM-13
STO501S000 in disassembling or assembling engine Page EM-21
Engine attachment
SE185
3 S§T10120000 Special hollow set bolts are used in tightening cylinder heads All Fig EM-18
in L-series engines This wrench 1s used to torque cylinder L-series | Page EM-24
Cylinder head bolt head bolts and 1ts head can be inserted into the torque
wrench wrench
110(43)
~
! 10 (0 39) SE186
4 | ST10640001 Thus tool 15 used together with a torque wrench n All Fig EM-105
tightening pivot lock nut for valve clearance adjustment L-seres

Pivot adjuster

é SE187

EM-32
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Tool number For Reference
No & Description use page or
tool name Unit mm (in) .on, Figure No
S ST1103S000
Valve guide reamer This guide 15 used for All Fig EM-44
set e Pressing used guide out of place L-sertes
¢ Drving a new guide into place
— ST11031000 e Finishing the bore of new gwde
Reamer
(122mmdia)
— ST11032000
Reamer
(80mmdia)
— ST11033000
Dnft
SE192
6 S§T11650001
Valve seat cutter set This valve seat cutter set 1s used to or refinish a valve seat All Fig EM-45
. ‘ L-senes
N R E
SE193
7 | sT12070000
Valve hfter This tool 1s used to compress valve spring by the combined All Fig EM-32
action of 1ts cam and lever, thereby facilitating the removal ‘models’ | Fig EM-81

or stallation of valve collet (for general use) :

SE194

EM-33
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Tool number For Reference
No & Description use page or
tool name Uit mm (in) on Figure No
8. | ST13030001 Thas tool 15 used with a press to drive pin into, or out of, All Fig EM-29
connecting rod L-series | Fig EM-84
Piston pin press stand
20(0 79)
= o~
L (=]
. D [ag]
h)
2
. < 4
120 4 72 > (Q‘\
- 100 (3 94) se188
9. | ST15310000 Thas tool is used to push a lip type rear o1l seal for L-series All Fig EM-91
engine into place by giving hammer blows L-series
Crankshaft rear o1l " P v giving
seal drift
SE189
10 | ST1651S000 Ths tool 1s used to remove the cap from main bearing All Fig EM-25
When using this tool, turn its adapter into the threaded hole  |L-series
Crankshaft mamn n main bearing cap
bearing cap puller
ST16511000 r
Body
25009 8)
ST16512001
Adapter
28011 0)
SE190
11 ST16610001 This tool 1s used to pull pilot bushing out of place L18 Fig EM-66
Pitot bushing puller
7 '\\/’
2
wo® PN
44 (1 73
- = - - SE191 "

i
¥

EM-34
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Tool number For Reference
No & Description use page or
tool name Umit mm (i) on Figure No
12 ST17420001 Thus tool 1s used to prevent chains from falling out of place All Fig EM-19
in removing cyhinder heads or cam gears and shafts L-series
Chain stopper
N 40asn
230 (9 06) Pas
SE196
13 ST19320000 This tool 1s used to take oil filter out of place In tightening All Page EM4
Ol filter wrench the filter, do not use this tool, to prevent excess tightening models
1204 7)
SE197
14 ST20660000 This tool 1s used to mnstall clutch assembly to engine L20B | Fig EM-107
Clutch aligning bar
SEQ01
15 | EM03470000 Thas tool 1s used to compress piston rings while piston 1s All Fig EM-92
being 1nserted into cylinder models
Piston ring
compressor

SE199

EM-35
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ENGINE LUBRICATION SYSTEM

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT
OlL PUMP /
Removal
Installation
Disassembly and assembly

CONTENTS

EL-2 Inspection EL-3
EL-2 OIL PRESSURE REGULATOR VALVE EL-4
EL-2 OIL FILTER EL-4
EL-2 RELIEF VALVE EL-4
EL-3

LUBRICATION
CIRCUIT

The pressure lubrnication of the
engine 1s accomplished by a tro-
chod-type ol pump This pump
draws the oul through the o1l strainer
into pump housing and then forces 1t
through the full flow type od filter
into the mamn oil gallery Part of the
ol 15 suppled to all crankshaft
bearmés, chain tensioner and timing
cham Oil supplied to crankshaft
beanngs 1s fed to connecting rod
bearings through the dnlled passages
in the crankshaft Oil injected from
Jet holes on connecting rods lubn-
cates the cylinder walls and piston
pins Thé other part of the ol 1s
brought to the o1l gallery it the

ELOO7
Fig EL-1 Lubncaeting cireuit

cylinder head to provide lubncation
of the valve mechanism and timing
chamn as shown in Figure EL-2

ELOOS8
Fig EL-2 Lubricating cyhnder head

L

EL-2

From this gallery, o1l holes go
directly to all camshaft bearings
through cam brackets

Oul supplied through the No 2 and
No 3 camshaft bearnings 1s then fed
to the rocker arm, valve and cam
lobe through the oil gallery n the
camshaft and the small channel at the
base circle portion of each cam

OIL PUMP

The ol pump 1s located 1n the
bottom of the front cover by four
bolts and driven by the oil pump
dnve spindle assembly which 1s driven
by the helical gear on the crankshaft

The ol pump assembly consists of
an o1l pressure regulator valve and
outer and nner rotors

The spring-loaded o1l pressure re-
gulator valve limuts the o1l pressure to
a maximum of 5 6 kg/cm?2 (80 psi)

Removal

1  Remove distnibutor

2 Drain engine oil

3 Remove front stabihizer

4 Remove splash shield board

5 Remove ol pump body with
drive spindle assembly

Installation

1 Before instaling ol pump 1
engine, turn crankshaft so that No 1
pistonis at TDC

'



ENGINE LUBRICATION SYSTEM

2 Fil pump housing with engine
oi, then align punch mark of spindle
with hole n o1l pump as shown m
Figure EL-3

'!l.' Punch mark

ELO09
Fig EL-3 Algring punch mark
) and ol hole

3 Using a new gasket, install ol
pump and dnve spindle assembly so
that the projection on 1its top -is
located 1n 11 25 am. position, at
this time, the smaller bow-shape will
be placed toward the front as shown
m Figure EL4

ELO11
Fig EL-§ Installing ol pump

Ascertain whether the engagement
1s 1 order or not by checking the top

of spindle through distributor fitting
hole

4. Tighten bolts secunng o1 pump
to front cover

Disassembly
and assembly

1. Remove pump cover attaching
bolts, pump cover and cover gasket,
and shde out pump rotors

2 Remove regulator cap, regulator
valve and spring

3 Install pressure regulator valve
and related parts

4 Install outer rotor, mnner rotor
and shaft in pump body and do not
turn cover gasket up

O1l pump body

Inner rotor and shaft

Outer rotor

O1l pump cover @

Regulator valve

Regulator spring @
Washer @
Regulator cap

Cover gasket

O oo~y Db W

Fig EL-6 Oi pump
Inspection

Wash all parts in cleaning solvent
and dry with compressed air
1 Inspect pump body and cover

Or excessive wear

3. Check 1inner rotor
looseness 1n pump body

4  Inspect regulator valve for wear
or scorng

5  Check regulator spring to see
that 1t 15 not worn on 1ts side or
collapsed

Q@ Using a feeler gauge, check tip
clearance and outer rotor-to-body
clearances shown 1n Figure EL-7

shaft for

1 Side clearance
2 Tip clearance
3 Outer rotor to
body clearance
4 Rotor to bottom
cover clearance

ELO13
Fig EL-7 Checking rotor clearances

]

7 Place a straight edge across the
face of pump as shown in Figure
EL-7 Check side clearance (outer to
mnner rotor) and gap between body
and straight edge

The gap should be —0 03 to 006
mm (—00012 toc 00024 in), then
rotor to bottom cover clearance with

for cracks or excessive wear gasket should satisfy the specifi-
2 Inspect pump rotors for damage cations
. " Standard Wear llm:t‘:
oo o mmerroto) ™™ | G003y | 020©09™)
Rotor tip clearance mm (in) ](;e]s; 2}633047) 020(00079)
8:;::::: TR mm (n) ?olgots%(ij :) oog3) | 03000197
ﬁi’ﬁfinﬁbmm LI (()00030302(:; 3) oos1y | 0200 007;) r

EL-3
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ENGINE LUBRICATION SYSTEM

Note' Pump rotors and body are not
serviced separately If pump rotors
or body are damaged or worn,
replacement of the entire ol pump
assembly is necessary

Tightening torque
Od pump mounting bolts
1l pump cover bolts

Regulator valve cap nut

Specifications
Ol pressure at 1dling
Regulator valve spring
Free length
Pressured length

Regulator valve opening pressure

6IL FILTER

The o1l filter 1s of a cartridge type
The o1l filter element should be re-
placed penodically with the use of O1l
Filter Wrench $T19320000 .

When 1nstalling an o1l filter, fasten
1t on cyhnder block by hand

Note Do not overtighten filter, or
oil leakage may occur

OIL PRESSURE
REGULATOR VALVE

The ol pressure regulator valve 1s
not adjustable = At the released
pisition, the valve permits the oil to
by-pass through the passage in the
pump cover to the inlet side of the
pump Check regulator valve spring to
ensure that spnng tension 1s correct

)
1

kg-m (ft-Ib)
kg-m (ft-1b)
kg-m (ft-1b)

kg/em? (ps1)
mm (in)

mm (in)

kg/em? (ps1)

RELIEF VALVE

The relief valve located at the
center portion securmg oi filter 1n
the cylinder block by-passes the od
into the mam gallery when the oi
filter element 1s excessively clogged.

ELO15
Fig EL-9 Remouing oil filter

EL-4

ELO14

Fig EL-8 Regulator valve

11to15(@8toll)
07t010(5t0?)
4 t05(29 to 36)

08 to28 (11 to 40)

525 (2 067)
34 8 (1 370)
351042 (50 to 60)

With oi filter removed, check
valve unit for operation Inspect for a
cracked or broken valve If replace-
ment 1s necessary, remove valve by
prying 1t out with a screwdnver.
Install a new valve m place by
tapping 1t.

Fig EL-10 Rehef valve
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SERVICE DATA AND SPECIFICATIONS

01l pump

Rotor side clearance
(outer to nner rotor)

Rotor tip clearance

Outer rotor to body clearance

Rotor to bottom cover clearance

Odl pressure regulator valve

Ol pressure at 1dling
Regulator valve spring
Free length
Pressured length
-Regulator valve opening pressure
Tightening torque
C.i pump mounting bol*s
Oil pump cover bolts

Regulator valve cap nut

mm (1n)
mm (in)

mm (1n)

mm (in)

kgfcm? (ps)

mm (1n)
mm (in)
kg/cm? (psi)

kg-m (ft-1b)
kg-m (ft1b)
kg-m (ft-1b)

Standard Wear limit
0040008 020
(00016 to 0 0031) (0 0079)
less than O 12 (0 0047) 0 20 (0 0079)
015to021 030
(0 0059 to 0 0083) (00197)
003t0013 020
{00012 to 0 0051) (0 0079)

08to28(11to40)

525(2067)
348 (1370)
35t042(501t060)

11tol15(8to011)
07t010(5t07)
4tn5(29 to 36)

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
O1l leakage Damaged or cracked body cover Replace
QO1l leakage from gasket Replace

Ol leakage from regulator valve

1l leakage from blind plug

Tighten or replace
Replace

Decreased o1l

Leak of o1l in engme o1l pan

Correct

pressure Dirty ol stramer Clean or replace
Damaged or worn pump rotors Replace
Malfunctioning regulator Replace
Use of poor quahty engine oil Replace

Warning light Decreased o1l pressure Previously mentioned

remains ‘“‘on’’-
engine running

Onl pressure switch unserviceable
Electrical fault

Replace
Check circunt

Noise

Excessive backlash 1n pump rotors

Replace

EL-5
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Cooling System

COOLING SYSTEM

CONTENTS

DESCRIPTION CO-2 Fan belt adjustment Co-3
Coolant level Co-2 THERMOSTAT CO-3
Draining and flushing the cooling system C0o-2 Removal and installation Co-3

WATER PUMP COo-2 Inspection C0-3
Removal COo-3 RADIATOR CO-4
Disassembly CO-3 Removal and installation C04
Inspection Co-3 {nspection CO-4
Installation C0-3

DESCRIPTION CAUTION

The cooling system 15 of the
conventtonal pressure type A centri-
fugal pump buwlt the front cover
serves to circulate the coolant
. o The pressure type radmator filler
cap nstalled on the radiator operates
tﬁ}, cooling system at higher than
atmosphenic  pressure The higher

pressure rises the boiling point of the

coolant and increases the cooling
efficiency of the radiator

When the thermostat 15 closed, the
coolant remains in the cylinder head
and block for swift warming up of
the engine After reached normal
operating temperature, the coolant
circulates through the radiator

7
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Coolant level

The radiator coolant level should
be checked and maimntained 254 mm
(1 in) below the bottom of the filler

Fig CO-1 Cooling system

neck when the engme is cold The ex-
panston and contraction of the coolant

“will cause the level to drop by over-
flow

CcO-2

To avoid serious personal injury,

never remove radiator cap quickly

when the engine is hot Sudden

release of cooling system pressure
. 15 very dangerous

If 1t 15 necessary to remove the
radiator cap when the radiator 1s hot,
turn the cap slowly counterclockwise
to first stop After all pressure m
cooling system 1s released, then tum
the cap past the stop and remove 1t

Draining and flushing

the cooling system

To dramn the cooling system re-
move the radiator cap, release the
dramn cock at the bottom of the
radiator and a drain plug on the night
sitde of the cylinder block If the
heater system 1is installed, set the
heater temperature control valve at
open position

After the coolant 15 dramned com-
pletely, close the drain cock and plug
and refill the system with clean
water

WATER PUMP

The water pump is of a éentrlfugal
type, which 1s mounted on the engine
front cover The fan and pulley are
bolted at the pulley hub
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The pump shaft 1s supported by a
double row ball bearing press fit m
an alurunum die cast pump body
The bearings are permanently lubr-
cated and sealed to prevent loss of
lubricant entry of durt

The pump contains an impeller
that turns on a steel shaft which
rotates in the ball bearings, and the
volute chamber is built 1n the front
cover assembly The mlet of the
pump 15 connected to the radiator
lower tank by a hose

[t leli ]

Fig CO-2 Water pump and
front cover

-

Removal

1 Dram coolant mto a clean con-
tainer

2  Loosen four bolts retaiming fan
shroud to radiator and remove
shroud

3  Loosen belt, then remove fan
blade and pulley from hub

4 Remoye five bolts, pump
assembly, and gasket from front
cover “

A

Fig CO-3 Remouving water pump

Disassembly

The water pump 1s made of
aluminum, and 1ts bearing outer race
1s press fit For this reason, the body,
shaft bearing should not be disas-
sembled

Inspection

Inspect pump assembly for the
following conditions, and replace 1t if
Necessary
1 Badly rusted or corrcded body
assembly and vane
2  Excessive end play or roughness
of bearings 1 operation

Installation :

1 Make sure to clean the gasket
surfaces on pump and front cover
Always use new gasket when mstal-
ling pump assembly Be sure to
tighten bolts umformly - )

2 Fill coohng system and check
for leaks at pump |

3 Install fan pulley_and fan blade,
and tighten fixing bolts securely
Install belt and adqut for proper

tension .

Fan belt adjustment

The fan belt :_;houlci be properly
adjusted at all time A tight belt
serves wear of alternator and water
pump bearings A loose belt cause
mmproper cooling fan, water pump
and alternator operation

Check the belt slack between
alternator and fan pulley by pressing
a force of 10 kg (22 1b)

Slackness of fan belt

8tol12mm
(0 31 to 0.47 m)

If adjustment 1s necessary, loosen
bolt retaining alternator adjusting bar
to alternator Move alternator toward
or away from engine until the correct
tension 1s obtained

THERMOSTAT

A wax pellet type thermostat 1s
mounted mn the thermostat housing at
the cylinder head water outlet
adjacent to the inlet mamfold The

CcO-3

function of thermostat 15 to control
the flow of coolant, facilitating fast
engine warrm up and regulating
coolant temperature The thermostats
are designed to open and close at
predetermmed temperatures and if
not operating properly should be
removed and tested as listed below

[

Removal and
installation

1 Dram coolant partially
2  Disconnect upper radiator hose
at water outlet

3 Loosen iwo securnng nuts and
remove water outlet, gasket, and
thermostat from thermostat housing
4  After checking thermostat satis-
factonly, remstall, replacing with, a
new housing gasket

5 Remnstall water outlet and

tighten secuning nuts
6 Replenish coolant and check for

leaks

Inspection

A sticking thermostat will prevent
the cooling system from functioning
properly If the thermostat sticks in
the open position, the engine wall
warm up very slowly. If thermostat
sticks 1n the closed position, over-
heating will result Therefore, the
thermostat should be inspected so as
to make sure that 1t 1s 1 good
condition
1. Submerge thermostat i hot
water 5°C (9°F) above the tem-
perature specified 1 the following
table
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For cold areas

Standard For tropical areas

75t078

Valve openung temperature 805t0835 865t0895

°C (°F) (177 to 183) (187 to 193) (167 to 172)
Maximum valve lift above 8/95 above 8/100 above 8/9¢
mm/°C (in/°F) (0 315/203) (0315/212) (0315/194)

Note. It is necessary to check a new thermostat before installing it mn the engine

2 Measure the hft height of valve
by wnserting a screwdriver marked at
the point about 8 mm (€315 )
from 1ts tip

3 Remove thermostat and place in
water 5°C (9°F) below temperature
stamped on the frame

4  Under the above condition, valve
should be closed completely In this
case, agitate water thoroughly.

Fig CO-5 Inspecting thermostat

If thermostat does not operate at
the above specified temperatures, 1t
must be replaced because 1t can not
be repaired

RADIATOR

The radiator 183 a conventional
down flow type having the top and
bottom tanks to distnbute the
coolant flow uniformly through the
vertical tube of the radiator core

The radiator filler cap 15 designed
to mamtain a pre-set pressure [09
kg/fcm? (13 psi)] above atmosphenc
pressure The relief valve consisted of
a blow-off valve and a vacuum valve,
helps to prevent coolant loss from
boiling for by raising the pressure on
the coolant On the contrary, as the
pressure 18 reduced below atmos-
pheric pressure the vacuum valve
allows arr to re-enter the radiator,
preventing the formation of vacuum
m the cooling system

The bottom tank on cars equipped
with the automatic transmission -
corporates an ol cooler for the
transmussion flmd

T

Il. [ 'l' | '_m.— ' T

Co012
Fig CO-6 Radiwtor for manual
transmission

co4

Removal and

installation

1 Drain coolant into a clean con-
tainer

2 Remove front grille

3 Disconnect radiator upper and
lower hoses On a vehicle with
automatic transmission, disconnect
cooler inlet and outlet lines from
radiator

4 Remove bolts retaining radiator
from radiator side supports and
remove radiator upwards

5 Instal radiator 1n
sequense of removal

reverse

Inspection

Radiator cap should be checked
for pressure at regular tune up
intervals First, check rubber seal on
cap for tears, cracks or detertoration
after cleamng 1t Then, nstall radiator
cap on a tester If cap does not hold
pressure or will not release at the
proper pressure, replace cap

Also, inspect radiator for water
leakage using the cap tester under
applying a pressure of 16 kg/cm?
(228 pst) If such fault 1s detected,
repair or replace radiator
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SERVICE DATA AND SPECIFICATIONS

Thermostat

For cold For tropical |
Standard areas areas
Valve opening temperature  °C (°F) 805t0835 865t0895 75t078
i (177 to 183) (187to 193) (167 to 172)
Maximum valve l:ift mm/°C (in/°F) 8/95 8/100 8/90
(031/203) (031/212) (031/194)
Radiator
Type
Manual transmssion Corrugated fin type
Automatic transmission Corrugated fin type equipped with oil cooler
Cap relief pressure kg/cm?2 (ps1) 09 (13)
Cooling system .
Leakage testing pressure kg/cm2 (psi) 16(228)
Capacity .
With heater liters (US qt, Imp qt) 65(62,5%)

Without heater liters (US qt, Imp qt) 60(6 3,5%)

Fan

Number of blades x outer diameter
mum (in) 4 x 350(14)

CO-5
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TROUBLE DIAGNOSES .AND 'CORRECTIONS

Condition Probable cause ) Corrective action
{
Loss of water * Damaged radiator seams Repair
Leaks at heater connections or plugs Repair
' Leak at water temperature gauge Tighten
Loose jonts Tighten ,
: Damaged cylinder head gasket Replace
Check engine o1l for contammation and refill
as necessary .
Cracked cylinder block Replace 3
' o Check engine oil 1n crankcase for mixing
t . with water by pulling o1l leve! gauge
Cracked cylinder head Replace
Eoose cylinder head bolts Tighten

Poor circulation

Restriction in system

Insufficient coolant
Inoperative water pump
Loose fan belt

Inoperative thermostat

Check hoses for crimps, and clear the system
of rust and studge by flushing radiator

“Replenish

Replace
Adjust
Replace

Cor#osion Excessive impurity in water Use soft, clean water (Ramn water 1s satis-
factory )
Infrequent flushing and draining of system Cooling system should be dramned and
flushed periodically Permanent anti-freeze
(Ethylene glycol base) can be used through-
out the seasons of the year, and change
periodically at intervals recommended
Overheating Inoperative thermostat Replace
Radiator fin choked with mud, chaff, etc Clean out air passage thoroughly by using air
pressure from engine side of radiator
Incorrect 1gmt1$n and valve timing Adjust
Darty o1l and sludge 1n engine Refill
Inoperative water pump Replace
Loose fan belt Adjust
Restricted radiator Flush radiator
Inaccurate temperature gauge Replace
Impurity in water Use soft, clean water
Overcooling Inoperative thermostat Replace
Inaccurate temperature gauge Replace

Co-6
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DESCRIPTION

The fuel straner 15 of a cartnidge
type It uses a paper element which
can be checked for condition from the
outside This strainer should be re-
placed peniodically

DESCRIPTION

FUEL PUMP TESTING
Static pressure test
Capacity test

DESCRIPTION

The fuel pump transfers fuel from
the tank to the carburetor in suf-
fictent quantity to meet the engine
requirements at any speed or load

The fuel pump 15 of a pulsating
type designed for easy mamtenance
It consists of a body, rocker arm
assembly, fuel diaphragm, fuel dia-
phragm spring, seal inlet- and outlet-
valve Figure EF-2 shows a cross-
sectional view of the pump

The fuel diaphragm consists of
specially treated rubber, which 1s not
affected by gasoline and held in place
by two metal discs and a pull rod

This type of fuel pump 1s used 1n
the L14, L16 and L18 engines

FUEL PUMP
TESTING

A fuel pump 1s operating properly
when 1ts pressure 1s within specifi-
cations and._uts capacity_i1s equal to

1
2
3

FUEL STRAINER

i Disconnect inlet and outlet fuel
+ * lines from fuel stramner, and remove
3 | : fuel strainer
2
Body 1 Y : Note Before disconnecting fuel lines,
Paper element E_ use a contamer to recewe the
Cover EF005 remaining fuel in hnes

Fig EF-1 Sectional mew of cartridge
type fuel strainer

FUEL PUMP

CONTENTS
EF-2 REMOVAL AND DISASSEMBLY EF-3
EF-2 INSPECTION EF-4
EF-3 ASSEMBLY EF-4
EF-3

the engine’s requirements at all pump 1s still mounted on the engine

speeds Pressure and capacity must be
determined by two tests, while the

bW

Be sure there 1s fuel in the tank when
carrying out the tests

Outlet-valve
Diaphragm
DPiaphragm spring
Enlet-valve ¢

Rocker arm EF006

Fig EF-2 Schematic view of fuel pump

EF-2
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Static pressure test

The static pressure test should be
conducted as follows
1 Disconnect fuel line between
carburetor and fuel pump
2 Connect a rubber hose to each
open end of a T-connector, and
connect this connector-hose assembly
between carburetor and fuel pump

Note " Locate this T-connector as
close to carburetor as possible

3 Connect a suitable pressure
gauge to the opening of T-connector,
and fasten the hose between car-
buretor and T-connector with a clip
securely
4 Start and run the engine at
varying speeds
5 The pressure gauge 1ndicates
static fuel pressure in the line The
gauge reading should be within the
following range

018 to 0 24 kg/cm?

(26to3 4 ps1)

Note If the fuel in the carburetor
float chamber has run out and
engine has stopped, remove chp
and pour fuel into carburetor.
Fasten clip securely and repeat
static pressure test

Pressure below the lower hmut
indicates extreme wear on one part
or a small amount of wear on each

¢

working part It also indicates ruptur-
ed diaphragm, worn, warped, dirty or
gumming valves and seats, or a weak
diaphragm return spring  Pressure
above the upper hmut indicates an
excessively strong tension of dia-
phragm return spring or a diaphragm
that 1s too htight Both of these
conditions require the removal of
pump assembly for replacement or
repatr

Capacity test

The capacity test 1s conducted
only when static pressure 15 within
the specification To conduct ths
test, proceed as follows

1  Disconnect pressure gauge from
T-connector and, 1n its vacant place,
mstall a suitable contamner as a fuel
sump
2 Start engine and run at 1,000
rpm
3 The pump should dehiver 1,000
cc 211 US pts) of fuel in one
minute or less

If Little or no fuel flows from the
open end of pipe, 1t 15 an indication
that fuel hne 15 clogged or pump 15
maifunctioning

EF-3

REMOVAL AND
DISASSEMBLY

Remove fuel pump assembly by
unscrewing two mounting nuts and
disassemble in the following order
1 Separate upper body and lower
body by unscrewing body set screws
2 Take off cap and cap gasket by
removing cap screws
3 Unscrew elbow and connector
4  Take off valve retainer by un-
screwing two valve retainer Screws
and two valves are easily removed
5 To remove diaphragm, press
down its center against spring force
With diaphragm pressed down, ult it
until the end of pull rod touches the
mnner wall of body Then, release the
diaphragm to unhook push rod Use
care during this operation not to
damage diaphragm or oil seal

EF007
Fig EF-3 Remouing pull rod

6 Drive out rocker arm pin bv
using a press or hammer
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Fuel pump cap

Cap gasket

Valve packing assembly
Fuel pump valve assembly
Valve retainer
Diaphragm assembly
Diaphragm spring

Pull rod

Lower body seal washer
Lower body seal

Inlet connector

QOutlet connector
Rocker arm spring
Rocker arm

Rocker arm side pin
Fuel pump packing
Spacer-fuel pump to

cy linder block

Structure of fuel pump

INSPECTION

I Check upper body and lower
body for cracks .

2 Check valve assembly for wear
on valve and valve spring Blow valve
assembly with breath to examine s
function

3 Check diaphragm for small holes,
cracks or wear

4 Check rocker arm for wear at
the portion 1n contact with camshaft
5 Check rocker arm pin for wear
A worn pin may cause o leakage

6 Check all other components for
any abnormalities and replace with
new parts 1f necessary

ASSEMBLY

Reverse the order of disassembly
Closely observe the following n-
structions :

I Use new gaskets

2 Lubncate rocker arm, rocker arm
link and rocker arm pin before
installation

3 To test the function, proceed as
follows

Position fuel pump assembly about
1 meter (33 ft) above fuel level of
fuel strainer and connect a pipe from
strainer to fuel pump

Operate rocker arm by hand If
fuel 1s drawn up soon after rocker
arm s released, fuel pump 1s fun-
ctioning properly ’

TWO-BARREL CARBURETOR

DESCRIPTION

STRUCTURE AND OPERATION
Primary system
Secondary system
Float system

ADJUSTMENT

Fuel level adjustment

Dash pot adjustment (A/T only)
MAJOR SERVICE OPERATION

Removal

Disassembly

Cleaning-and-inspection - e

Assembly and installation
JETS

CONTENTS
EF- 5 TROUBLE DIAGNOSES AND
EF- 5 CORRECTIONS EF-10
EF- 6 SPECIFICATIONS AND SERVICE DATA EF-11
EF- 7 AUTOMATIC CHOKE EF-12
EF- 8 Description EF-12
EF- 8 Inspection EF-13
EF- 8 Trouble diagnoses and corrections EF-13
EF- 8 Auto-choke heater EF-13
EF- 9 Auto-choke relay and wiring EF-14
EF- 9 Adjustment EF-14
EF-9 IDLE COMPENSATOR EF-16
-EF-9 — Description = Tt oo EF-16
EF-10 Inspection EF-16
EF-10 Replacement EF-16

EF-4
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DESCRIPTION

Carburetor type Applied engine
21A304-03 118 with manual transmission
21A304-04 L18 with automatic transmission

As almost all the mechamsm of
these carburetors are quite similar, the
general explanation applies with all
except for some vartations

These are downdraft type and are
designed to increase power and fuel
economy

These carburetors present 'several
distinct features of importance to the
car owners

A summary » of features 15 as

follows '
1  Secondary throttle wvalve 15
operated by the diaphragm which 1s
actuated by the vacuum so that the
higher power and better acceleration
are achieved as compared with the
mechanucal throttle valve type

.

2 The power valve mechamsin,
so-called vacuum piston type, affords
high speed performance

3 Accelerating pump gives excellent
acceleration

4 The carburetor for automatic
transrmssion is equipped with so-called
dash pot, that 1s, 1t makes smooth
deceleration without engine stall at
any operating condition

5 BCDD is installed in order to
reduce HC emussion dunng decelera-
tion

6 An automatic choke system 1s
adoped

7  Anti-dieseling solenoid 1s also add-
ed

These carburetors are almost simlar
in appearance as explamned above
except the dash pot for the automatic
transmission models

The differences in peiformance are
explammed 1n the following specifi-
cations table

STRUCTURE AND
OPERATION

These carburetors consist of the
primary system for normal running
and the secondary system for full load
running
- The float system which 1s com-
monly used by primrary and secondary
systems, the secondary switchover
mechamsm, the starting mechamsm,
accelerating mechamsm, ete are also
attached

On these carburetors, both primary
and secondary main systems adopt
Stromberg type nozzle

--------

€

0

.
d o

S Labrms.

ey | buleyes

/Ty

L

Coasting air bleed (1st)
Coasting air bleed (2nd)
Coasting jet

S small ventun

EF-5

1

2

3

4

5 S throttle valve
6 P small ventun
7 Choke valve

8 Slow air bleed
9 Idle nozzle

0 By-pass hole

1 P throttle valve

EF644



Engine Fuel

Secondary

Primary system

1  Primary main system

The primary main system 15 of
Stromberg type Fuel flows through
the main jet, mixmg with arr which
comes 1n from the main air bleed and
passes through the emulsion tube,
and 1s pulled out into the ventur
through the main nozzle See Figure
EF-5
2 Idiing and slow system

Dunng low engine speed, as shown
mn Figure EF-5, fuel flows through the
slow jet located 1n the rear left side of
the main jet, muxing with air comung
from the slow air bleed, and passes
through the slow economuzer jet, mux-
g with air coming from the slow air
bleed and then is pulled out mnto the
engine through the idle hole and by-
pass hole

.

12 S main nozzle
13 Air vent pipe

14 S main air bleed
15 S emulsion tube

16 Float

Fig EF-5

Adoption of the submerged type of
slow jet elimnates such hesitation as
occurs on sudden deceleration of the
car

Slow econormuzer system is useful to
obtain smooth deceleration at high
speed Models 21A304-03 and -04 are
equipped with the 1dle nozzle as
shown in Figure EF-5 Through this
nozzle, 1dhng muxture 1s further atom-
ized by air stream below throttle valve
and ensures the stable 1dlhing

Small opening of the throttie valve
in 1dling or partial load creates a large
negative _pressure 1n the intake mam-
fold

By this negative pressure, fuel 15

-measured through the slow jet located ___

behind the main jet And air coming
from the econommzer bleed 15 mixed

EF-6

Primary

17 S8 main jet

18 P main nozzle
19 P main air bleed
20 P emulsion tube
21 P main jet

EF644

Sectional view of fwo-barrel carburetor

with fuel 1n the emulsion hole

This mixture 15 further mixed and
atormized with air coming from the
slow air bleed The atomuzed muxture
1s supplied to the engine from the 1dle
hole and bypass hole via the slow
system passage
3 Accelerating mechanism

The carburetor 15 equipped with the
piston type accelerating mechamism
linked to the throttle valve When the
prmary throttle valve 1s closed, the
piston goes up, and fuel flows from
the float chamber through the inlet
valve into the space under the piston
When the throttle valve 15 opened, the
piston goes down, opening the outlet
valve, and fuel 1s forced out through
the injector See Figure EF-6
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4 Power vaive mechanism

The power valve mechanism, so-
called vacuum piston type, utilizes the
vacuum below the throttle valve

When the throttle valve 1s slightly
opened during lLight load running, a
high vacuum 1s created in the intake
manifold This vacuum pulls the
vacuum piston upward aganst the
spring, leaving the power valve closed
When the vacuum below the throttle
valve 15 lowered during full load or
accelerating running, the spring pushes
the vacuum piston downward, opening
the power valve to furmish fuel

2 Power jet

Pump jector
Weight

Outlet valve
Piston
Damper spring
Piston return spring
Inlet valve

Pump mjector
Weight

Outlet valve

Piston

Damper spring
Piston return spring
Chp

Strainer

Inlet valve

N = - R e W

EF645
Fig EF-6 Acceleration mechanism

1 Vacuum piston

EF646
Fig EF-7 Power valve mechanism

5 Dash pot device

The dash pot device 1s provided
only for model 21A304-04 carburetor
for an automatic transmission

A dash pot 15 interlocked with the
primary throttle valve through a
hnk mechanism The dash pot, which
15 exclusively installed on cars equipp-
ed with automatic transmission, 15
intended to prevent engmne stall that
would result frem quick application
of the brake immediately after driving
the car, or from the quick release of
the accelerator pedal after treading
1t slightly

When the primary throttle valve 1s
closed at 11° pornt from fully closed
position, a throttle lever strikes against
the dash pot stem and makes the
primary throttle valve gradually close,
thus keeping the engine running

Secondary system

1  Secondary main system

The secondary main system s of
Stromberg type

Fuel-air mixture produced by the
functions of the main jet main air
bleed and emulsion tube, in the same
manner as in the primdry system, is
pulied out through the main nozzle
into the small ventun

The structure 1s almost the same as
the primary side, but enwlsion tube
and ventun are different Take care
not to assemble improperly

Primary vacuum port
Secondary vacuum

port

Diaphragm chamber
cover

e 4 Draphragm spning
(i 5 Diaphragm

6 Secondary throttle
valve
7 Pnmary throttle

€T023 ®

Fig EF-8 Full throttle at low speed

EF-7

I E) valve

Fig EF-9 Full throttle at high speed

ET025
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2  Stepsystem .

The construction of this system
may correspond to the 1dling and slow
system'of the primary system

This system aims at the proper
filling up of the gap when fuel supply
1s transferred from the primary system
to the secondary one The step port s
located near the secondary throtile
valve edge 1n 1ts fully closed state
3 Secondary switchover mech-
anism

The secondary throttle wvalve 1s
linked to the diaphragm which 1s
actuated by the vacuum created in the
venturi A vacuum jet 1s provided at
each of the primary and secondary
venturies, and the composite vacuum
of these jets actuates the diaphragm

As the lLinkage, shown 1n Figure
EF-8, causes the secondary throttle
valve not to open until the primary
throttle valve opening reaches approxi-
mately 50°, fuel consumption during
normal operation is not excessive

During * high speed running, as
shown 1n Figure EF-9, as the vacuum
at the ventunn 15 increased, the
diaphragm 15 pulled against the dia-
phragm spring force, and then
secondary throttle valve 1s opened

The other side, during low speed
running (as the pnimary throttle valve
opening does not reach 50°), the
secondary throttle valve 15 locked to
close completely by the locking arm
which 1s interlocked with pnimary
throttle arm by hinkage

When the primary, throtile valve
opening reaches wider position than
50°, the secondary throttle valve 1s
ready to open, because the locking
arm revolves and leaves from the
secondary throttle arm

Float system

There 15 only one float chamber,

while two carburetor systems, primary

and secondary, are provided

Fue! fed from the fuel pump flows
through the filter and needle valve into
the float chamber A constant fuel
level 1s maintamed by the float and
needle valve - oo

Because of the inner air vent type
of the float chamber ventidation, the

fuel consumption will not be in-
fluenced by some dirt accumulated n
the air cleaner

The needle valve includes special
hard steel ball and will not wear for all
its considerably long use Besides, the
insertion of a spring will prevent the
flooding at rough road running

ADJUSTMENT
Fuel level adjustment

A constant fuel level 15 mamntamned
by float level and ball valve

If the fuel level 15 1n accord with
level gauge line, float level 1s properly
set If float level 1s not correct, adjust
it by bending float seat as shown in
Figure EF-10

Approximately *H mm 1s required
for effective stroke of needle valve So
adjust gap between valve stem and
float seat to *H mm with float fully
lifted up by bending float stopper

*H 10 mm (0039 1n)

EF0Q17
Fig EF-10 Adjusting float seat

EFO18
Fig EF-11 Adjusting float stopper

\//—\

LF::L_T\—"J

NS »_

1 Ball valve

e
. ]'H 2 Valve seat
it

EF016

1

3

Dash pot adjustment

(A/T only) -

Proper contact between throttle
lever and dash pot stem provides
normal dash pot performance Adjust-
ment of: the proper contact can be
made by dash pot setscrew

If normal set can not be obtaned

arm, rotate dash pot to the proper
position J

EF-8

3 Float
4 Float arm
5 Float stopper

Fig EF-12 Adjusting fuel level

-~=between dash pot stem and throttle- = =--

Fig EF-13 Dash pot adjustment
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1 It 1s necessary that the idling
speed of engine and mixture have been
well tuned up and engine 1s sufficient-
ly warm

2 Turn throttle valve by hand, and
read engine speed when dash pot just
touches the stopper lever

3 Adjust the position-of dash pot
by turning nut untd engine speed 1510
the range of 1,650 to 1,850 rpm

4  Then fasten loosened lock nut

5 Make sure that the engine speed 1s
smoothly reduced from 2,000 to
1,000 rpm 1n ?bout three seconds

4 t

MAJOR ‘SERVICE
OPERATION -

! The perfect carburetor delivers the
proper fuel and air ratios for all speeds
of "the particular engine for which it
was designed By completely disas-
sembling at regular ntervals, which
will allow cleaming of all parts and
passages, the carburetor can be re-
turned to. 1ts original ‘condition.and it
will then deliver the proper ratios as1t ,
did when new .

To maintain the accurate carbure-
tion of passages and discharge holes,
exfreme care must be taken In ’
cleaning '

_Use only carburetor solvent and
compressed ‘arr to clean all passages
and discharge holes Never use wire or
other pomnted instrumient to clean as
calibration of carburetor will | be
affected

Al t 3

Removal o

1 Remove air cleaner ~
2  Disconnect fuel line, vacuum line
and electrical wires from carburetor.
3 Remove throttle lever

4 Remove four nuts and washers
retaiming carburetor to manifold
5 Lift carburetor off mamfold
6 Remove and discard the gasket
used between carburetor and mam-
fold Replace 1t, if necessary

- -

“

Disassembly

1 Main jets and slow jets on both
prmary and secondary sides are
accessible from outside carburetor for
disassembly .

2 Auto-choke heater housing can be
removed by loosening three set screws

Choke chamber

Thermostat cover

Pump lever , ,
Throttie return spring )
Pump rod

L - S S

Fig EF-14 -Remouing auto-choke
heater housing

¢ i
3  Pnmary and secondary emulsion
tubes can be disassembled for a check
by removing main ar bleed on
respective sides
4 To check accelerator
pump arm can be removed

pump,

bt

EF027

pump,

1 Ventu
2 Main arr blced
3  Emulsion tube

4 Sccondary
5 Primary

Fig EF.16 Remouving emulsion tubes

5 Throttle chamber can be detach-’
ed from float chamber by removing
rod linking diaphragm with the secon-
dary throttle valve, and loosening
three set screws that hold 1t

EF-9

It 1s preferable to leave 'throttle
valve intact unless otherwise required
If throttle valve must be disas-
sembled to remedy a defect, secondary
throttle valve must be installed to be
gap free '
Otherwise, stable 1dling and’slow
speed performance will not be
obtained :

Choke P.‘ﬂ

unloader

tongue / - Q‘
Fast 1dling screw & B

ECS526

Fig EF-17 Remouwing throttle valve

6 To check float, float chamber
cover' can be removed as instructed in
a separate paragraph

te

. £F030
Fig EF-18 Disassembling float
" chamber

7 Diaphragm can be disassembled
by removing three set screws that hold
diaphragm chamber and other three
set screws that hold dmaphragm
chamber cover In reassembling it, take
care so that edge of diaphragm will not
be turned up

8 In disassembling and reassembling
interlocking links, take care so that
each linkage has a smooth action, and
that 1t s not fitted mm any forced
position

Cleax{ing and
inspection

Dirt, gum, water or carbon con-
tamination n or on exterior moving
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parts of a carburetor are often
responsible for unsatisfactory per-
formance For this reason, efficient
carburetion depends upon caretul
cleaming and inspection while servic-
ing

1 Blow all passages and castings
with compressed air and blow off all
parts until dry

Note Do not pass dnlls or wires
through cabibrated jets or passages
as this may enlarge onfice and
seriously affect carburetor calibra-
tion

2 Check all parts for wear If wear
15 noted., defective parts must be
replaced Note especially the follow-
ng

(1) Check float needle and seat for
wear If wear 15 noted, assembly must
be replaced

(2) Check throttle and choke shaft
bores 1n throttle chamber and choke
chamber for wear or out-of-roundness
(3) Inspect idle adjusting needle for
burrs or rnidges Such a condition
requires replacement

3 Inspect gaskets to see if they
appear hard or bnttle or iIf edges are
torn or distorted If any such con-
dition 1s noted, they must be replaced
4 Check filter screen for dirt or hint
Clean, and if 1t 1s distorted or remains
plugged, replace

5  Check linkage for operating con-
dition

6  Inspect operation of accelerating
pump Pour fuel into float chamber
and make throttle lever operate And

check condition of fuel injection from
the accelerating nozzle

7 Push connecting rod of dia-
phragm chamber and block passage of
vacuum by finger And when con-
necting rod becomes free, check for
leakage of air and damage of dia-
phragm

Assembly and
installation

Follow disassembly and removal
procedures 1n reverse

Replace gaskets, 1f necessary

In disassembling and reassembling
interlock hink and related components,
be careful not to bend or deform any
of components

Careful reassembly wil restore
smooth operation of all interlock
parts

JETS

The  carburetor  performance
depends on jets and air bleeds That s
why these components must be
fabricated with utmost care To clean
them, use cleaning solvent and blow
arr on them Larger inner numbers
stamped on the jets indicate larger
diameters Accordingly, matn and slow
Jets with larger numbers provide richer
muxture, and the smaller numbers the
leaner mixture Inversely, the main
and slow air bleeds, which are for air
to pass through, make the fuel leaner
if they bear larger numbers, and the
smaller numbers the richer fuel

Replacement of designated jets to
meet the service condition of the
vehicle must be carried out keeping 1n
mind the above directions To cite a
practical example, when 1t becomes
necessary to economize fuel at a
himited sacrfice of output to meet
frequent lght-load ocperation, use
smaller main jets or slow jets, or larger
main air bleeds or slow air bleeds than
regularly specified This should meet
the purpose Inversely, when ncrease
Im output 1s desired at the limted
sacrifice of fuel consumption, use
larger main jets or slow jets, or smaller
main air bleeds or slow air bleeds, and
that should bring a satisfactory result

Carburetor secondary jets such as
secondary man jet, secondary main air
bleed, step jet and step air bleed could
be distinguished by their white color
panting from jets or air bleed of
priumary system

TROUBLE
DIAGNOSES AND
CORRECTIONS

In the following table, the
symptoms and causes of carburetor
troubles and remedies for them are
listed to facilitate quick repairs

There are various causes of engmne
troubles It sometimes happens that
the carburetor which has no defect
scems apparently to have some
troubles, when electric system 15
defective Therefore, whenever the
engine has troubles, electric system
must be checked Tirst before taking to
carburetor adjustment

Condition

Probable cause

Corrective action

Overflow

Durt accumulated on needle valve

Clean needle valve

Fuel pump pressure too high

Needle valve seat improper

Repair pump
Lap or replace

Excessive fuel

Fuel overflow

See above 1tem

consumption Each main jet, slow jet too large Replace
Each main air bleed clogged Clean
Choke valve does not fully open Adjust
Outlet valve seat of accelerator pump Lap
- _. | ‘mproper U B, ) -
Linked opening of secondary throttle valve . | Adjust

tco early

EF-10
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Condition Probable cause Corrective action
Power shortage Each man jet clogged Clean
Each throttle valve does not fully open Adjust
Idling adjustment incorrect Repair
Fuel strainer clogged Clean
Yacuum Jet clogged Clean
Aur cleaner clogged Clean
Diaphragm damaged Replace
Power valve operated improperly Adjust
Improper 1dling Slow jet clogged Clean
' * Each throttle valve does rot close Adjust

Secondary throttle valve operated impro-
perly
Each throttle valve shaft worn

Packing between manifold/carburetor defec-
tive

Manifold/carburetor tightening improper

Fuel overflow

Overhaul and clean

Replace
Replace packing

Correct tightening

See the first item

Engine hesitation Main jet or slow jet clogged Clean
By pass hole, 1dle passage clogged Clean tube
Emulsion tube clogged Clean

Idling aydustment incorrect

Secondary throttle valve operated impro-
perly

Correct adjustment

QOverhaul and clean

Engine does not
start

Fuel overflows
No fuel

See the first 1item

Check pump, fuel pipe and needle valve

1dling adjustment incorrect Adjust
Fast idle adjustment incorrect Adjust
SPECIFICATIONS AND SERVICE DATA
Carburetor type 21A304-03
21A304-04
Applied engine LI8
Primary Secondary
Outlet diameter mm 30 34
Ventur diameter mm 23 30
16x8 18x9
Main jet . . #102 #165
Main air bleed # 60 # 60
Slow jet . ’ # 48 # 80

EF-11
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Slow air bleed

Slow economuzer

Slow economizer bleed
Power jet

Float level

Fuel pressure

Main nozzle

AUTOMATIC CHOKE
DESCRIPTION

The automatic choke serves to open
the choke plate automatically under
varyng engine conditions

This system consists of an auto-
choke heater, an unloader mechamsm
and some electnical winng, as illus-
trated in the following figure

mm
kg/cm?

mm

When the engine 1s cold, the choke
plate closes fully

The auto-choke heater 1s located in
the thermostat cover and electnic cur-
rent flows into the heater through the
auto-choke relay

The auto-choke relay 1s located m
the relay bracket of the engine com-
partment and 1s actuated by the alter-
nator *N”’ termunal voltage

I—N‘EVER REMOVED |

EF-12

#160 #100
18 -
#100 -,
# 41
2
024
26 25

Consequently, the auto-choke
heater actuates only while the engme
1S running

The birmetal in the thermostat
cover 1s heated by the heater and
opens the choke plate in propertion to
1ts own temperature

The choke unloader mechamism
shghtly opens the choke plate at wide
open throttle

IGNITION
BATTERY SWITCH

“N" TERMINAL

AUTOMATIC
CHOKE

[
I, 3
RELAY ?
Ll ALTERNATOR

AUTOMATIC CHOKE
HEATER

ECan

BCDD

Throttle switch
Anti-dieseling solenoid
Throttle shaft lever
Throttle shaft nut

bW N -

Automatic choke

a, Thermostat cover
(heater with brmetal)
Choke piston lever
Choke piston rod
Choke plate

Choke connecting rod
Fast idling cam

o o n o

Fig EF-19 Automatic choke

TTEC518 7
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INSPECTION

1 Before starting engine, fully de-
press accelerator pedal to ensure that
choke plate closes properly

2 Push choke plate with a finger
and check for binding 1n cheke plate

linkage

3 Check to be sure that thermostat
cover 15 set to meet score marks on the
thermostat housing and cover

=

Thermostat cover

{Bt-metal chamber)
2 Thermostat housing
3 Groove

ETO034

4  Check auto-choke heater source

wiring for secure fitting
5  Start engine and check that choke

plate progressively cpens as engine

Fig EF-20 Bir-metal setting

warms up

If 1t doesn’t, there 15 a problem n
the autochoke mechamsm So pro-
ceed with trouble diagnoses

TROUBLE DIAGNOSES AND CORRECTIONS

Trouble 1n Choke mechamsm

Check auto-choke heater

Good

No good:
Replace

* thermostat
cover

Check wiring and relay

Good

No good

Replace
—» auto-choke

relay

Check and adjust choke and carburetor linkage

AUTO-CHOKE
HEATER

Inspection

Measure the resistance of auto-

choke heater with a low reading ohm-
meter

Ensure that' resistance between
auto-choke ‘heater termmnal and
thermostat housing 15 8 62 + 03 at

EF-13

about 20°C .
If 1t 1sn°t, replace thermostat cover

Note Remove air cleaner to facihtate
thus operation

] EC519

Fig EF-21 Measuring resistance
of auto-choke heater

Replacement

The auto-choke heater 1s installed
in the thermostat cover The cover 1s
secured to the ‘thermostat housing
with three screws
1 Remove three screws retaiming
thermostat cover The cover can then
be taken out easily

Note Each screw has a small retamner
Be careful not to lose them

ECS520

Fig EF-22 Removing thermostat cover

2 Install new cover with’ three
screws In installing cover, bi-metal
must be set

3 Set thermostat cover score mark
to the score mark on thermostat hous-
ing Refer to Figure EF.20

4  Secure the three screws
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AUTO-CHOKE
RELAY AND WIRING

Inspection

1 Tumn igmtion switch “ON and
check the voltage of harness side ter-
munal of auto-choke heater with a low
reading voltmeter No voltage should
exist If voltage exists, auto-choke
relay 15 out of order Thus check relay

Note The harness for auto-choke

heater is blue (L)

7 ET280

Fig EF-23 Auto-choke heater
connector

2 Start engine and check the volt-
age of harness stde terminal of auto-
choke heater with a low reading volt-
meter as In step 1

If a voltage of 12V exists, the relay
1s 1n good condition

If 1t doesn’t, check auto-choke re-
lay

EC521
Fig EF-24 Checking auto-choke relay

3  Disconnect connector for auto-
choke relay and check the continuity
through auto-choke relay In the
normal condition, continuity should
not exist between (1) and (2)

When 6V direct current 1s applied
between (@ and @), continuity be-
tween (1) and @ should-exist If 1t
doesn’t, replace auto-choke relay

(1) Power source
From

alternator

Fig EF-25 Auto-choke relay

2-pomt relay
Voltage regulator
Auto-choke relay
Light relay

Hom

L R P

ADJUSTMENT

Vacuum break adjustment

1 Completely close choke valve

2 Hold choke valve close by stretch-
ing a rubber band between choke
piston lever “and stationary part of
carburetor

EF-14

Replacement

The auto-choke relay 1s 1nstalled
behind the relay bracket in the engine
compartment (R/H)

1. Remove screws retaining relay
bracket to dash side panel (R/H)

Note Three screws are at upper end
of bracket and other two at bot-
tom

2 Remove screw retaining auto-
choke relay to relay bracket Relay
can then be taken cut
3 Install new relay in the reverse
sequence of removal

EC602
Fig EF-26 Remouing auto-choke relay

3 Grp vacuum break rod with

phers, and pull straight fully

4  Under thss condition, adjust the

gap between choke valve and carbure-

tor body to 15 mm by bending

vacuum break r6d” See Figures EF-27 -
and EF-28
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Choke piston rod
Diaphragm

Choke piston lever
Choke valve

Choke connecting rod

KB W N

EC524
Fig EF-28 Adjusting vacuum break rod

Choke unloader adjustment

I Close choke valve completely
2 Hold choke valve close by stretch-
Ing a rubber band between choke
piston lever and stationary part of
carburetor
3 Open throttle lever all the way
Under this condition, adjust the
clearance between choke plate and
carburetor body to 2 S mm by bend-
ing  unloader tongue See Figure
EF-29

Note Make sure that throttle valve
opens when carburetor 1s mounted
on the car
If throttle valve fails to open, un-
loader becomes noperative, result-
ing 1n poor acceleration after engine
1s started

EC525

Fast1idhing screw

a
Chokt{ P&ﬂ
unloader tongue
/ Q'.

4

£),.
— 4 "
EC526

Fig EF-29 Adjusting choke unloader

Fast idling adjustment
(Carburetor removed)

If a new or reconditioned carbure-
tor 15 being mstalled, tune as follows
1 With carburetor assembly re-
moved from engine, measure throttle
valve clearance (“‘A” 1n Figure EF-30)
with a wire gauge, placing the upper
side of fast 1dling screw on the second
step of the fast 1dling cam

View from the bottom
of carburetor

EC527

Fig EF-30 Measuring throttle valve
clearance

Fast 1dling cam steps

4th
3d
| 2nd

EC528 st

Fig EF-31 Fast «dling cam

2 The clearance should be specified
value 1n the following table

M/T 076 mm

A/T 098 mm

If 1t 1sn’t, adyust the clearance by
fast 1dhing screw

Engine
Throttle Clearance revolution (rpm)
opening “A” —
(degree) mm L18
Manual 11+05 076+ 005 {2,000+ 100
Transmussion
Automatic 13405 098+ 005 | 2,400 + 100
Transmission

EF-15
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ETO033

Fast idling cam

Nut

Fast idling screw
Choke valve

Choke connecting rod
Throtte valve

- BT I N PE R N R

Fig EF-32 Adjusting the clearance of
throttie valve

3 Install carburetor on engtne
Start engine and ensure that fast
1dling screw 15 on the second step

4  After warmung up, measure en-
gine rpm It should be at the specified
value

5 To adjust fast 1dle rpm, turn fast
wdhing screw clockwise to increase
and counterclockwise to decrease

Fast idling adjustment
(Carburetor installed)

If fast 1dling speed 15 too hugh or
too low, adjust fast 1dhing
1. Warm up engine thoroughly
2 Stop engine and adjust fast idhing
screw

Tum fast 1dling screw clockwise to
increase, or counterclockwise to de-
crease, engmne speed See Figure
EF-32
3. Start engine and place upper side
of fast 1dling screw on second step of
fast 1dhing cam See Figure EF-31

Ensure that engine speed 1s-within
the specified range

If not, repeat above operation to
obiain correct engine speed

IDLE COMPENSATOR
DESCRIPTION '

The 1dle compensator 1s basically a
thermostatic valve which functions to
introduce the air directly from the au
cleaner to the intake mamfold to
compensate for abnormal ennchment
of mixture in hugh 1dle temperature

The br-metal attached to the idle
compensator detects the temperature
of intake air, and opens or closes the
valve

The 1dle compensator operates 1n
response to the underhood air temper-
ature as shown below

Intake air Bi-metal
temperature function
Below 50°C Fully close

50°C to 65°C Close to open

Above 65°C

Fully open

Air cleaner \

Orifice

To intake

manifold
EFOD4

Fig EF-33 Construction of idle
compensator

INSPECTION

1 Warm up engine completely _
2 Open engine hood and remove air
cleaner cover

3 _ Direct warm arr to 1dle compensa-

tor with a heat gun
And measure operating temperature

" of tdle compensator

EF-16

Fig EF-34 Checking idle
compensator
for operation

Notes

a, Engine operation is not stabilized
due to warm air flow before idle
compensator reaches 50 to 65°C
As idle compensator reaches its
operating temperature, secondary

- air is introduced into intake mam-
fold and engine operation becomes
stabilized,

b Locate stick temperature gauge as
close to sensor as possible so that
warm arr from dryer is directed to
these parts evenly.

4  Idle compensator 15 1n goed order
if a “hissing” sound 1s heard when its
temperature reaches 50 to 65°C

If not, replace 1dle compensator

REPLACEMENT

1  Remove air cleaner
2 Disconnect hose from idle com-
pensator
3  Remove two setscrews from back
of air cleaner lower cover

Idle compensator can then be taken

out easily

e e
EC618
Fig EF-35 Remouing dle
compensator

(L24 and L26 engmes);

4  Installation 1s 1 the reverse se-
quence of removal

A
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Emission Control System

There are three types of control system

They are

(1) Crankcase emission control system
(2) Exhaust emission control system

GENERAL DESCRIPTION

(3) Evaporative emission control system

CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION
INSPECTION
P CV valve

DESCRIPTION

This system returns blow-by gas to
both the intake mamfold and carbure-
tor air cleaner

The positive crankcase veniiation
(P C V) valve 1s provided to conduct
crankcase blow-by gas to the intake
manifold

During partial throttle operation of
the engine, the intake mamfold sucks
the blow-by gas through the PCV
valve

Normally, the capacity of the valve
1s sufficient to handle any blow-by and
a small amount of ventilating air

CONTENTS
EC-2 Ventdation hose
EC-2 REPLACEMENT
EC-2

The ventilating air 1s then drawn
from the clean side of the carburetor
air cleaner, through the tube connect-
g the carburetor air cleaner to the
rocker cover, into the crankcase

Under full-throttle condition, the
manifold vacuum 1s msufficient to
draw the blow-by flow through the
valve, and 1ts flow goes through the
tube connection in the reverse direc-
tion

On cars with an excessively high
blow-by, some of the flow will go
through the tube connection to the
carburetor air cleaner under all condi-

tions

1 Crankcase ventila-
tion control valve

2 Onl separator

3 Sealed filler cap

4 Baffle plate

§ Oullevel gauge

6 “O" Ring

ECO31

Fig EC-1 Crankcase emussion control system

'

EC2

EC-2
EC-3

INSPECTION

P.C.V. valve

Check PCV valve n accordance
with the following method

With engine running at idle, remove
ventilation hose from PCV valve, 1f
valve 15 working properly, a hissing
noise wil be heard as ar passes
through 1t and a strong vacuum should
be felt immediately when a finger 1s
placed over valve inlet ReplacePCYV
valve i accordance with the Main-
tenance Schedule

ET330
Fig EC-2 Checking PC V valve

Ventilation hose

1 Check hoses and hose connec-
tions for leaks

-2 - Disconnect all hoses-—-and—clean. -
with compressed arr [f any hose can-
not be freed of obstructions, replace
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ET277
Fig EC-3 Checking ventilation hose

3  Ensure that flame arrester is se-
curely inserted in hose between air
cleaner and rocker cover

EXHAUST

SPARK ADVANCE CONTROL SYSTEM

DESCRIPTION

INSPECTION

TROUBLE DIAGNOSES AND
CORRECTIONS

WATER TEMPERATURE SWITCH
2-POINT RELAY ’
THROTTLE SWITCH

SPARK ADVANCE
CONTROL SYSTEM

DESCRIPTION

The spark advance control system
serves to change ignitton timing under
varying car running conditions so as to
reduce HC and NOx emussions

" Eecses
Fig EC-4 Checking flame arrester

REPLACEMENT

1 Disconnect ventilation hose from
PCV valve

2  Remove PC V valve from mtake
manifold See Figure EC-5

Fig EC-5 Remouving PC V valve

3  To mstall, reverse the removal
procedure

Notes
a After instaling PCV valve on i
take mamfold, ensure that there 1s
no arr leakage
Tightening torque
30to40kgm

b. If ventilation hose clamp s fatigu-
ed, replace

EMISSION CONTROL SYSTEM

CONTENTS

EC- 3 DISTRIBUTOR (2-point type) EC- 8

EC- 3 BOOST CONTROLLED DECELERATION
- EC- 4 DEVICE (BCDD) EC- 8
DESCRIPTION EC- 8
EC- 5 INSPECTION EC- 9
EC- &6 ADJUSTMENT EC- 9
EC- 5 REPLACEMENT EC-10

This system consists of a throttle
switch, a two-paint distnbutor and
some electrical winng and sensors as
llustrated n the following figure The
main component of this system 1s the
distnibutor, which has two breaker
pomnts One is for advance — optimum
1gnition timing and the other for re-
tard — delayed by 6° from optimum
timing

EC-3

When the car is running in wide
open throttle, the advance timing (op-
timum one) 1s used 1n order to im-
prove fuel consumption Conversely,
the retard timing is used when the car
1s running 1n urban areas The throttle
switch detects such running conditions
by monitoring the throttle valve open-
ng
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The advance and retard timings are
changed by a relay which momtors
whether the throttle opens more than
40° or less than 40° But when the

t

engine 15 cold, the optimum timing 15
always obtamned with the aid of the
water temperature switch

e
@

ADVANCE
SIDE POINT

INSPECTION

1 Warm up engine completely and

then turn 1t off

2  Disconnect pair of wires from
throttle switch installed beside car-

buretor

Note To facilitate disconnecting

these wires, remove ar cleaner

ET280 ~—_

“Fig EC-7 Disconnecting throttle
switch wire

AL

(© WATER TEMPERATURE
SWITCH

(@ THROTTLE SWITCH
@ 2POINT- RELAY

r - -~

IGNITION
COIL

“

1 Advance pont
2 Retard point

Fig EC-6 Throttle control system

3 _ Start engine and keep 1t at ldlmg'L
speed

Check 1gution tming while re-
peatedly connecting and disconnecting
the two hamess side lead wires which
were connected to throttle switch

4 If the results are as below, the

system 1s 1n good condition

Connect two harness wires
— Advance timing

Disconnect two harness wires
— Retard timing

Note Difference between *‘Advance”
and “Retard” 1s about 6°.

L T NN — -

EC-4

31 (0) Ecas2
-Fig EC-8 Igmtion iming mark

5  If not, proceed with trouble diag-

noses
If the system 1s mn good condition,

proceed as follows

6  After stopping engine, check con-

tinuity between two lead wires of

throttle switch with an ohmmeter or
test lamp ‘

e When accelerator pedal 1s depressed
more than half 1ts stroke, conti-
nuity should exist

e Conversely, when accelerator 1s re-
leased, continuity should not exist

If above test does not produce
proper results, replace or adjust throt-
tle switch

Accelerator pedal Continuity
Depressed Yes
Released No

P - -~ ——
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TROUBLE DIAGNOSES AND CORRECTIONS

Trouble 1n Spark advance control system

-

Check contmuty of water temperature switch

1 Ilgmtion timing adjustment
2 Pont gap adjustment

e Good No good
Cl}eck operation of 2-pomt relay
Good No good
Check 2-point distributor wiring
Good No good
Others J‘

WATER TEMPERATURE
SWITCH

The water temperature swiich,
equipped with a par of lead wires, 1s
mstalled on the thermostat housing

One lead wire 1s connected to the
harness wire and the other 1s for body
earth When the engine 1s warmed up
(coolant 15 above 50°C), there is no
continuity  Conversely, when the
engmne 1s cold (coglant 1s below 50°C),
tﬁerq 1s continuity between the two
termmnals )

EC4Ba

Fig EC-10 Water temperature switch

Inspection

1 Disconnect water temperature
switch lead wires from harness wire

2 Check continuity between the
terminal and engine body with an
ohmmeter or test lamp

There should be no continuity
when engine 1s sufficiently warmed up
{coolant temperature 1s above 50°C)
If continuity exists, replace water tem-
perature switch

- Note After engine has cooled down,
ensure that there is continuity in
the switch, .

Fig EC-11 Checking continuity of
water temperature switch

"

R

Replacement
1 Disconnect pair of lead wires
from water temperature switch
2 Remove water temperature
switch from thermostat housing

EC-5

) Replace 2-point relay

Replace water temperature switch

Repair or replace breaker pont

Note Some coolant will flow out
when switch is removed, so have a
rag handy.

3 Install
switch

new water temperature

Tightening torque
20to30kgm

Note Prior to instaling switch to
thermostat, housing, be sure to
apply sealer to thread of new
switch.

2-POINT RELAY

The 2-point relay 1s installed on the
relay bracket a'gd 1s connected to the
engine compartment harness

This relay changes the ignition
timing by breaking or not breaking the
retard side point circuit

In the normal condition, the retard
side pont circuit 1s alive When the
engmne 1s warmed up and the throttle
valve 15 opened wide, this 2-point relay
breaks the retard side pomnt circuit
Then the igmtion timuing 1s changed to
the advance side (optimum) timing
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Inspection

1 Furn igmtion switch on

Note It s start

engine

unnecessary to

2 Disconnect parr of distnbutor

lead wires at connector

i

Fig EC-13 Disconnecting distributor
lead wire

3 Check continuity between hai-

ness side terminals in the connector
disconnected 1n step 2

When engine i1s warm enough, conti-
nuity should exist If not, replace
2-point relay

Note When engine is cold, disconnect
water temperature switch terminal

4  Then depress accelerator pedal
more than half 1its stroke, and check
continuity as in step 3

If continuity does not exist, 2-point
relay 1s 1n good cendition

If 1t does, replace 2-point relay

Replacement
-

— 4

EC600

Fig EC-14 Disconnecting 2-point relay

EC-6

!‘ :
3

~:
;|

= TS

5 Useless
6 °—3 To advance point
Useless

To retard point

Power source

To water temperature switch &
throttle switch

[-a TR I R FURY N

EC4B7?

Fig EC-12 2-pont relay

The 2-point relay 1s installed behind
the relay bracket in the engmne com-
partment
1 Disconnect battery ground cable
and relay connector

2  Remove screws retaimng relay
bracket and pull bracket out a httle

Note. Three screws are at upper side
of bracket and other two are at the
bottom,

Auto-choke relay
Voltage regulator
2-point relay
Horn relay

Light relay

LS IR~ VU B

@ Connector for auto-choke relay
(8) Connector for voltage regulator

1
|l
ll’mﬁ:‘t‘

2-pomt relay
Voltage regulator
Automatic choke
Light relay

Hom

L2 I A S

EC601

2-point relay replacement
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3 After removing 2-point relay
retaiming screw, relay can easily be
1aken out

4 Install new relay in the reverse
sequence of removal

THROTTLE SWITCH

Inspection

1  Check continuity between two

lead wires of throttle switch with an

ohmmeter or test lamp

o When accelerator pedal 1s depressed
more than half its stroke, conti-
nuity should exist

o When accelerator 1s released, cont:-
nuity should not exist

Fig EC-16 Checking continuty of
throttle switch

2 If above conditions are not met,
replace or adjust throttle switch

Replacement

The throttle switch 1s installed on
the rear side of the carburetor

Whenever the throttle switch 1s
removed from the carburetor, the
throttle switch touch point must be
readjusted

1 Remove air cleaner housing
2 Dnsconnect two throttle switch
lead wires
3 Remove two screws retaining
throttle switch to carburetor

Throttle switch can then be taken
out
4 Installation can be carried out in
the reverse sequence of removal

Note In remnstalling throttle switch,
some adjustment is necessary. Refer
to the following section, Adjust-
ment

ﬁl{etalnlng screw
!
|

Ad)ust screw

- —
Fig EC-17 Throttle switch

Opening gauge

EC493

3 Then pull throttle lever shaft by
hand and confirm that touch point s
at 40° opeming of throttle vaive If
not, adjust touch pomnt by adjusting
throttle switch adjusting screw

Notes

a Touch pomt can be detected with
ohmmeter or test lamp.

b. The throttle switch also clicks at
touch point

EC-7

Adjustment

The throttle switch should operate
at the throttle valve opening of about
40°

Consequently, touch point adjust-
ment of the throttle switch 1s neces-
sary
1 Disconnect accelerator torsion
shaft from carburetor Torsion shaft
can be disconnected by pulling pin
securing stopper )
2 Install a “bolt with opening
gauge” onto throttle shaft nut of
carburetor as m the following figure

Notes

a Opemng gauge can be made with a
conventional M8 bolt and paper
On the paper, mark the 40° point

b Indicator 1s also necessary
Indicator should be installed on
static part of carburetor

Fig EC-19 Adjusting touch point
of throttle switch
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DISTRIBUTOR (2-point type)

The 2-point type distubutor has
two breaker points and condensers
located opposite to each other with a
phase difference of 6°

Other than the dual point mecha-

nism, the construction of the distnb-
utor follows the conventional design

EC4s8
Fig EC-20 Distributor

Inspection

< CAP AND -ROTOR HEAD>

The cap and rotor head must be
inspected at regular intervals In addi-
tion, point replacement and pomnt gap
adjustment also should be carried out
at regular imntervals

1 Remove cap and clean all dust
and carbon deposits: from cap and
rotor

If cap 1s cracked or leaking, replace
it
2 Check nsulator of point lead
wires

If insulator 1s cracked or deteriorat-

ed,replace_lt N

< Contact pomnt adjustment >

Contact point should be replaced n
accordance with the Mamntenance
Schedule ;

Standard potnt gap 1s 045 to 0 55
mm If size 1s off the standard, adjust-

- ment can be made by looseming point
screws Gap gauge 15 required for
adjustment

When pownt surface 1s rough, re-
move irregulanties with fine sandpaper
of #500 or #600 or with a1l stone.

When wear on contact points 1s
noticeable, replace points together

with contact arm

O\~ 1 Lead wire
2 Set screw

Fig EC-21 Breaker

ET268
Fig EC-22 Adjusting point gap

< Contact point replacement >

First turn out setscrews 1 to 15
turns at contact arm and primary lead
wire connection just far enough to pull
out primary lead terminal

Referrning to Figure EC-21, unscrew
two contact set fixing screws .and
remove lead wire

Holding contact arm with fingers, °

pull contact set cut toward you by

raising 1t shghtly Contact point and

arm can then be removed together
Install new contact point and arm

moval Apply a light coating of grease
to cam

EC-8

< Vacuum advance mechamism
mechanical parts >

If vacuum advance mechamism fails
to operate properly, check for the
following 1items and correct the
malfunction as required
1 Check vacuum inlet for signs of
leakage at 1ts connection If necessari',
retighten or replace

2 Check vacuum diaphragm for air
leak
. If leak 1s found, replace vacuum
controller assembly
3 Inspect breaker plate for smooth
movement

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot Apply grease to
steel balls or, if necessary, replace
breaker plate as an assembly

< Condenser >

Satisfactory performance of con-
denser depends on capacity and degree
of msulation Thus ensure that ter-
minals are clean and setscrews are
tight

Condenser should be checked with
a condenser tester

BOOST CONTROLLED
DECELERATION
DEVICE (B.C.D.D.)

DESCRIPTION

The BCDD serves to reduce HC
emussions during coasting

The high manifold vacuum during
coasting prevents the complete com-
bustion of the mixture gas due to the
reduced amount of muxture gas avail-
able

As a result, an excess amount of HC
1s emitted into the atmosphere

When manifold vacuum exceeds the
sgt value, this BCDD operates to
supply additional mixture gas of
optimum muxture ratio* - . ’

~_.assembly I1n reverse sequence, of re: . _.. .. Complete combustion of fuel 1s

assisted by this additional muxture,
and HC emissions are thereby reduced
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A
4

INSPECTION

1  Connect vacuum gauge to intake
manifold

ET285

Fig EC-24 Connecting vacuum gauge

Note A service plug 1s mstalled on
mtake mamfold. Remove this plug
and mstall an attachment whach 1s
equipped with 2 vacuum gauge

2 Start engine and observe vacuum
gauge while floonng and releasing ac-
celerator pedal abruptly .

Note This operation simulates the
engine coasting condition

3 IfBCDD 15 n goed condition,
vacuum gauge will indicate the follow-
ng phenomena

I A passage
2 Mixture control valve
3 Diaphragm-—I1

. 4 Vacuum control valve

' EC514

-~ 0

Fig EC-23 Boost controlled deceleration device

a It will suddenly nse-up to about
—600 mmHg -

b It will decrease,gradually. to —560
mmHg and stay there for a while

¢ It will drop to 1dle boost puise

a Maximum negative pressure
b 'Operating pressure
¢ Idhing pressure :

Negative

pressure
b

Set
pressure

Idhing
pressure

Time
Charactenstic curve of BCDD

1

EC502

* Fig EC-25 Characteristic curve of
BCDD

-~ 1

2
-

4 If it does not react as described
above, set pressure must be adjusted
In such a case, refer to Adjustment

ADJUSTMENT

< High operating pressure >

When operating pressure 1s too high,

EC-9

BCDD remans 1noperative and
negative pressure decreases with no
sustained plateaus while 1t 15 falling
See diagram (A) In such a case, adjust
operating pressure as follows

Negative A ‘ )
Pressure

Set
Pressure

'
Idling
Negative
Pressure

Tine

Negative
Pressure

Set
Pressure

idhng
Negative
Pressure

Tune
EC503

Fig EC-26 Charactenistic curve
(high operating pressure)
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< Low operating pressure >

When operating pressure 1s too low, engine rpm will not fall to 1dle speed

Negative

Pressure C

Opcrating
Scet Pressure

Pressure
Idling

Negative
Pressure

Time

Negative
Pressure D
Operating
Set pressurc
Pressure oo
Idhing O S
Negative
Pressurc
Time
EC504

Fig EC-27 Characteristic curve (low operating pressure)

1  Remove rubber cap at bottom of
BCDD

2  Turn adjusting screw shghtly
Then, race engine and confirm that
operating pressure 1s at the specified
value

BCDD set pressure
—560 + 10 mmHg

1 Adjusting serew Q)
2 Cover
ETO37

Fig EC-28 Adjusting control valve

ET286
Fig EC-29 Adjusting selscrew

Notes

a Tuming adjusting screw one quarter
rotation will cause a change m
operation pressure of about 20
mmHg

b. Do not fit tip of screwdriver tightly
into screw slot

3  After adjustment has been com-
pleted, install rubber hose and service
plug n their original position

REPLACEMENT

1 Remove three BC DD securing
screws, BC D D assembly can then be
taken out from carburetor

Note There are six screws at the
bottom of BC DD Three of them
are BCDD securing screws and
others are BCDD assembly
screws

EC661

1 Securing screws
2 Assembly scIews

Fig EC-30 RemouingBCDD

EC-10

2 New BCDD assembly can be
mstalled n the reverse sequence of
removal

Tightening torque
02t004kgm

Note After securing three secunng
screws, rescrew other three
BCDD assembly screws in order
to avoid warping BCD D body
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EVAPORATIVE EMISSION CONTROL SYSTEM

DESCRIPTION
INSPECTION

Checking fuel tank, fuel liguid separator

and vapor vent line
Checking flow guide valve

[

DESCRIPTION

This system 15 adopted to prevent
fuel vapor from evaporating into the
atmosphere The fuel vapor from the
sealed fuel tank is led into the crank-
case of engine

This system consists of four basic
elements indicated below
1  Fuel tank with positive sealing
filler cap

CONTENTS
EC-11 Check:ng fuel tank vacuum relief valve
EC-13 operation EC-13
REPLACEMENT £C-13
EC13 Flow guide valve £C-13
EC-13 Fuel liquid separator {Sedan and Hardtop) EC-14
Fuel liquid separator {(Station Wagon) EC-14

[SF]

Fuel hquid separator
3 Vapor vent line
4 Flow guide valve
The flow guide valve prevents
blow-by gas from flowing into the fuel
tank and gwdes fresh air nto 1,
preventing gasoline vapor from escap-
1ng 1nto the carburetor air cleaner
While the engine 1s stopped, the
evaporative gas opens the flow guide

EC-11

valve and 1s led to the crankcase Once
the engine starts, the gas evaporating
in the crankcase, 1s sucked into the
manifold for combustion When the
pressure of the sealed type fuel tank,
fuel hquid separator and vapor vent
hne becomes negative by decreasing
the fuel, the flow guide valve opens to
send fresh air from the carburetor air
cleaner to the fuel tank
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Emission Control System

1 low guide valve

! uet pipe

Vent line

I uel tank

Fuel hquid separator

1 uel tank with positive
seabng filler cap

From air cleaner

From fuel tank

= To crankcase

Sedan and Hardtop

Station Wagon

- EF609

e e SR 2 .- - - -

Fig EC-31 Euvaporative emission control system

EC-12
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INSPECTION

Checking fuel tank,
fuel ligquid separator and
vapor vent line

I Check all hoses and fuel tank
filler cap I

2 Disconnect the vapor vent line
connecting flow guide valve to fuel
liquid separator

EF610
Fig EC-32 Disconnecting vapor
vent line

3 Connect a 3-way connector, a
manometer and a clamp (or an equiv-
alent 3-way change cock) to end of
vent line
4  Supply fresh air inte vapor vent
hine through cock little by httle until
pressure becomes about 400 mm Aq
(Water height) Then, leave clamp and
cock closed for 2 5 minutes
5 After 2 5 munutes, measure height
of liquid in manometer

Vanation mn height should remain
within 25 mm Aq (Water height)

If height should drop to zero in a
short time, some piping may be dam-

'aged

6  If height-does not drop to zero in
short time when filler cap 1s removed,
hose 1s stuffy

Note In case vent lne 1s stuffy,
breathing i fuel tank 1 not
thoroughly made, thus causing m-
sufficient delivery of fuel to engine
or vapor lock It must therefore be
repaired or replaced

400 mmAq (15 7 1nAq)

3-way conncctor

S
%53 P

I low puide valve

Manometer

Fuel hquid separator

1 ucl taller cap

ECO029

Fig EC-33 Checking evaporative ensston control system

Checking flow gulde valve

Thus valve 15 mounted 1n the engine
compartment Marks A, F and C are
engraved i the body of the valve to
indicate the connection of the vapor
vent line

From tuel tank

I rom
carburetor
atr cleancr

ET042 To crankease

Fig EC-34 Checking flow guide
valve

1 Disconnect all hoses connected to
the flow gmde valve

2 While lower pressure air 1s pressed
into the flow guide valve from the
ends of vent line of fuel tank side (F),
the air should go through the valve and
flow to crankcase side (C) If the ar
does not flow, the valve should be
replaced But when the air 1s blown
from crankcase side (C), it should
never flow to the other two vent lines
3 While the air 1s pressed into the
flow guide valve from the carburetor
air cleaner side (A), it flows to the fuel
tank side (F) and/or crankcase side
©)

4  This valve opens when the inner
pressure 1s 10 mmHg In case of
improper operations or breakage, re-
place 1t

EC-13

From
carburctor
air clcaner (A)

I rom fuel tank ()

T

0 crankcase (C)

+ | EF640

Fig EC-35 Flow guide valve

)
v -

!

Checking fuel tank vacuum-
relief valve operation '

Remo»:e fuel filler cap and see 1t
functions properly

1+ Wrpe clean valve housing and have
1t 1n your mouth o
2 Inhale air A slight resistance ac-
companied by valve ndicates that
valve 15 1n good mechanical condition
Note also that, by further inhahng air,
resistance should be disappeared with
valve clicks

3 If valve 15 clogged, or if no resist-
ance 1s felt, replace cap as an assem-
bled vnit

Ventilation hole

Pressure rehief valve

ETO72
Fig EC-36 Fuel filler cap

REPLACEMENT
Flow guide valve

The flow guide valve 1s secured to
the bracket in the engine compart.-
ment

Remove bolt securing flow guide
valve to bracket Valve can then be
taken out easily Installation 1s in the
reverse sequence of removal
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EF611
Fig EC-37 Remouing flow guide
valve

Fuel liquid separator
(Sedan, Hardtop)

On the Sedan or Hardtop mode!,
the fuel liquid separator 15 located on
the lower side of the parcel shelf
1 Remove rear parcel shelf fimsher
by removing nvets
2  Remove four bolts securing fuel
hquid separator to parcel shelf panel

3 Fuel hqud separator can then be
taken out in the trunk room

4 Installation 15 1n the reverse se-
quence of removal

EF612
Fig EC-38 Remouing fuel hquid
separator (Sedan)

Fuel liquid separator
(Station Wagon)

1 Remove RH side body trim by
removing nvets

EC-14

2 Loosen three screws retaining fuel
liquid separator

3 Taking out fuel hquid separator,
disconnect fuel vapor hoses Fuel
liquid separator can then be taken out
easily

4  Installation 1s 1n the reverse se-
quence of removal

EF613
Fig EC-39 Remouing fuel hquid
separator (Station Wagon)
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ENGINE ELECTRICAL SYSTEM

REMOVAL
CHECKING ELECTROLYTE LEVEL
CHECKING SPECIFIC GRAVITY

REMOVAL

1 Disconnect negative and positive
terminals

2 Remove nuts from battery
clamps, take out clamps

3  Remove battery

“

CHECKING
ELECTROLYTE LEVEL

Remove six filler plugs and check
the electrolyte level in each filler If
necessary, add only distilled water to
bring the level to the indicator 1n each
filler cpening. Do not overfill

CHECKING
SPECIFIC GRAVITY

Specific granity of battery electro-
lyte 15 tested by a hydrometer If the
state of charge of battery 1s 60% full,
or specific-gravity reading 15 below
120 [as corrected at 20°C (68°F)},
battery must be recharged or battery-
electrolyte concentration adjusted

Add or subtract gravity points
according to whether the electrolyte
temperature 1s above or_bellow 20°C
(68°F) standard

The gravity of electrolyte changes
00007 for every. 1°C={l 82E) tem-
perature A correction can then be
made by using the following formula

BATTERY

CONTENTS

EE-2 Battery freezing
EE-2 CHARGING

EE-2 INSTALLATION

B
d

St + 0 0007 (t — 20)

Where
St Specific gravity of electrolyte
at t°C
S20 Specafic gravity of electrolyte

corrected at 20°C (68°F)
t Electrolyte temperature

For example A hydrometer
reading of 1260 at 30°C (86°F)
would be 1267 corrected to 20°C
(68°F), indicating fully charged
battery On the other hand, a hydro-
meter reading of 1220 at —10°C
(14°F) would be 1199 corrected to
20°C (68°F), indicating a partially
charged battery

The state of charge of battery can
be determined by the following table
if the speafic gravity of electrolyte 1s
known Before checking, check to be
sure that cells are filled to correct
level.

o L
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; 1200 AV

g e AT

E 10 77 4

é 1na I ] 4

SRR Lé 1

v%'m W20 30 a0 30 80 6 20 % m
_ Charging conditrtn (%) __

EEQ02

Fig EE-2 Charging condition

EE-2

Specific gravity at electrolyte temperature (St)

EE-3
EE-3
EE-3

Read top level
with scale

1 Thermal gauge

2 Hydrometer EEQ01

Fig EE-1 Checking specific gravity
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Fig EE-3 Specific grauvity at
electroly te temperature
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Battery freezing

Temperatures at which battery
electrolyte freezes vary with acid
concentration or 1ts specfic gravity A
battery with a insufficient state of
charge will freeze at lower tem-

battery falls below 1 1, the indication
1s that the battery 15 completely
discharged and will freeze readily
when temperatures fall below freezing

Note Use extreme caution to avoid
freezing battery smce 1t will
generally rumn the battery

peratures If speafic gravity of a
’ 0 ;
\\‘~
g -10
ov
2 =20
o —30
g
8 -40
ot
(=]
g 50
3
=
g -60
E .
o
= -70
1
* - -80

vV

CHARGING

Battery must be recharged when
electrolyte-gravity reading falls below
120 with ‘eléctrolyte level bemng
satisfactory  If battery 1s quick-

-

(N -
'

SPECIFICATIONS |
DESCRIPTION =~ - :
OPERATION
CONSTRUCTION
REMOVAL
DISASSEMBLY
CLEANING AND INSPECTION
Terminal
Field coil
Brushes and brush lead wire
Brush spring tension
Armature assembly

100 104 108 11’2 116 120 124128 132
Specific gravity of electrolyte

EEQQO4

Fig EE-4 Freezing point of electrolyte

charged to bnng 1t up to full charge,
the operation should be carned out
with negative terminal removed

Prior to charging, corroded ter-

re

STARTING MOTOR

i

munals should be cleaned with a brush
and common baking-soda solution In
addition, the following 1tems should
be observed dunng recharging battery
1  Be sure that electrolyte level 1s
above top of each plate

2 Keep removed plugs in a safe
locatton

3 Do not allow electrolyte tempera-
ture to go over 45°C (113°F)

4  After recharging, check to be
certain that specific gravity does not
exceed 1260 [at 20°C (68°F)]
Correction can be made by adding
distilled water into cells as necessary
5 Keep battery away from open
flame while 1t 1s being recharged

6  After all vent plugs have been
tightened, clean all spraying of electro-
lyte off upper face of battery N

INSTALLATION

1 Install and tighten clamps secure-
ly

2 After clamps have been tightened,
clean battery cable termunals and
apply grease to retard formation of
€Orrosion

CONTENTS

EE- 4 Over-running clutch assembty ’ EE- 8
EE- 4 Brush holder test for ground EE- 8
EE- 4 Pinton case bearing metal EE- 8
EE- 5 Magnetic switch assembly EE- 8
EE- 5 ASSEMBLY ) EE- 8
EE- 5 TEST EE- 8
EE- & Performance test EE- 8
EE- B Diagnosis of test EE- 9
EE- 6 Magnetic switch assembly test EE- 9
EE- 7 SERVICE DATA EE-10
EE- 7 TROUBLE DIAGNOSES AND

EE- 7 CORRECTIONS EE-10

EE-3
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SPECIFICATIONS

Type

Voltage

Output

Starting current (voltage)

No load current (voltage)

No load starter revolution

Shuft type of pinion gear
Number of teeth on pinion gear
Number of teeth on ring gear
Weight

DESCRIPTION

The function of the starting system,
consisting of the battery, 1gmtion

kg (b)

the solenoid completes the ciurcuid to
operate the starting motor, and then

switch, starting motor and solenoid, 18 the motor carries out the actual
to crank the engme The electrical crankmg of the engimne
energy 15 supplied from the battery,
?)
_ e 1
7 2
— (0] 3
— S< 1 Shift lever
2 Over-running clutch
- 3 Pinion
17 4 Punion stopper
Ji >t 5 Armature
7 6 Yoke
- 4 7 Brush
= 8 Magnetic switch Ass’y
- 9 Plunger

EEQO5

P

OPERATION

When the ignition switch 1s turned
fully clockwise to the START posi-
tior, battery current flows through
“series” and “shunt” coils of the
solenoid, magnetizing the solenoid
The plunger 1s pulled into the solenoid
so that 1t operates the shift lever to
move the drve pinon into the
flywheel nng gear- _Then=the solenoid
switch contacts close after the drve
pinton 1s partially engaged with the

Fig EE-5 Sectional view of starting motor

rng gear

Closing of the solenoid switch
contacts causes the motor to crank the
engine and also cut out the “series”
coul of the solenoid, the magnetic pull
of the “shunt” coil being sufficient to
hold the pmion in mesh after the
shifting has been performed

After the engine-starts running, the
driver releases the igmtion key and 1t
automatically returns to the ON

EE-4

HITACHI S114-103P

12 volts

1 OKW

Less than 480 amps (6 volts)
Less than 60 amps (12 volts)
More than 7,000 rpm
Magnetic shift

9

120

51(11)

position

This breaks the solenoid circuit so
that reverse current flows through the
series coil, and the magnetic field
builds up n the direction m which the
plunger moves back As this happens,
the resultant force of the magnetic
fields in the shunt coil and the series
cotl becomes zero The return spring
then actuates the shift lever to pull the
plunger, which allows to open the
solenord  switch  contacts  Con-
sequently, the starting motor stops

! 2 3 (A
¥
K 7
= T
I g
] ]
- . | o

EEO06
1 Stationary contact 8§ Shift lever
2 Senes cail 9 Drive pinion
3 Ignition switch 10 Ring gear
4 Solenoid 11 Punion steeve spring
5 Shunt coil 12 Armature
6 Plunger 13 Movable contactor
7 Return spring 14 Battery

Fig EE-6 Starting motlor circuit
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More  positive  meshing  and
demeshing of the piuon and the ring
gear teeth are secured by means of the
over-running clutch The over-running

the pinion along the armature shaft,
into or out of mesh with the ring gear
teeth The over-running clutch s

designed to transmit drniving torque

from the motor armature to the ring
gear, but permit the pinion to over-run
the armature after the engine has
started

clutch employs a shift lever to shde

CONSTRUCTION

1 Shift lever pin Pinion stopper

2 Gear case 14 Pinion

3 Dust cover 15 Over running clutch

4 Shift lever 16 Field coul

5 Dust cover 17 Yoke

6 Magnetic switch Ass’y 18 Brush (#)

7 Armature 19 Brush (-)

8 Thrust washer 20 Brush spring

9 Metal 21 Brush holder Ass'y
10 Thirust washer 22 Metal i
11 Stopper washer 23 Rear cover eeoo?
12 Stopper clipe 24 Through bolt

Fig EE-7 Exploded view of starting motor

magnetic switch and remove magnetic 2 Remove two through bolts and
switch assembly brush cover assembly

REMOVAL

1 Dusconnect battery ground cable
Disconnect black wire with yellow
tracer from magnetic switch terminal,
and black battery cable from battery
termunal of magnetic switch
2 Remove two bolts securing start-
ing motor to gear case Pull starter
assembly forward and remove starting
motor ,

DISASSEMBLY

1 Loose nut securing connecting
plate to magnetic switch “M” ter-
minal Remove three screws secunng

EEDOB

Fig EE-8 Remouing magnetic switch
assembly

EEQO2

Fig EE-9 Remouing brush cover

EE-S
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3 - Remove yoke assembly by hitting
lightly with a wooden hammer

6 Unsolder brushes, usmmg ‘a
soldering-1ron and remove each brush

EEQ10
Fig EE-10 Remouving yoke assembly

4  Withdraw armature assembly and
shift lever

EEO11

Fig EE-11 Remowing armature
assembly and shift lever

5 Remove pinon stop nng located
at the end of armature shaft To
remove stop ring, first push stop ring
to clutch side and then, after removing
snap nng, remove stop rning with
over-running clutch Withdraw over-
runming  clutch  assembly  from
armature shaft

EEO012

Fig EE-12 Remouing over-running
clutch assembiy

EE013
Fig EE-13 Remouing brush

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use grease dissolving solvents for
cleaning over-running clutch, armature
assembly, magnetic switch assembly
and field cois since such a solvent
would dissolve grease packed in clutch
mechamsm and would damage coils or
other insulators

Check them for excessive damage
or wear, and they should be replaced if
necessary

Terminal _ _

Check terminal for damage: and
wear, and replace 1f necessary

EE-6

EEOD14

Fig EE-14 Remouing brush holder

EEQ15

Fig EE-15 Disassembly

. .

" Field coil

Check field coil for wmsulation If
the msulation of coil 1s damaged or
worn 1t should be replaced .

Testing field coil for _continuity:

Connect the probe of a circuit
tester or an ohmmeter to field coil
positive’ termunal” and positive brush
holder

If tester shows no conduction field
circult or coil 1s open
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. EEO18

“Fig EE-16 Testing field coul
) for continusty

( -

Testing field coil for ground:

-” Place one probe of cticuit tester
onto yoke and the other onto field
coil lead (positive terminal)

If very little resistance 1s read, field
coil 1s grounded

Fig EE-17 Testing feld coll
for ground

Field coil tester for short:

Unsolder the connecting ‘portion of
each coit and “proceed to -the same

mentioned above ‘ -
-If a defective coil '1s found, st
should be replaced -

Brushes and. =™ -
brush lead wire

Check the surface condition of
brush- contact and wear of brush If a
fess than 6 ¢ mm (0 236 1n), replace
be replaced

If brush 15 worn and its height 15
less than 6 0 mm (0 236 in), replace

Check the connection of lead clip
and lead wire

Check brush holders and spring chip
to see 1if they are,not deformed or
bent, and will properly hold brushes
against the commutator , ,

If brushes or brush holders are
dirty, they should be cleaned

Brush spring tension
Check brush spring tension by a

spring scale as shown in Figure EE-18

The reading should be 16 kg (3 51b)

Armature assembly

N
Forak,!

Check external ~ appearance - of
armature and commuiator
1., Measure armature shaft for bend
by a dial gauge Replace armature
shaft 1f the bend exceeds 008 mm
(0 0031,mn),, . .

i~

EEO19

Fig EE-19 Inspecting armature
- . * shaft for bend

2 Inspect commutator If the sur-
face of commutator 1s rough, it must
be sanded hghtly with a No 500
emery paper Commutator must be
checked also for out-of-round If the
out-of-round 15 more than 02 mm
(0 0079 1n), or the depth of msulating
mica 18 less than 0 2 mm (0 0079 1n)

EE-7

Replace spring if tension 1s lower than
14kg (311b)

EEO18

Fg EE-18 Inspecting brush spring tension

from commutator surface Com-
mutator (armature) should be turned
n a lathe, so that the out-of-round 1s
less than 005 mm (00020 in})
Insulating nuica should also be under-
cut so that the depth of 1t 1s from 05
to 0 8 mm (00197 to 0 0315 1)

The wear hmt of commutator
diameter 18 2 mm (0079 in) If com-
mutator 1s beyoqd repair, replace

. Note It 1s recommended to replace
commutator as an assembly if worn
or damaged .

EEO20

Fig EE-20 Inspecting commultator
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\

File

N

Round

Correct

3 Inspect soldered connection of
armature lead and commutator If
loose connection 1s found, solder it
using rosin flux
4  Armature test for ground

Using a circunt tester, place one test
probe onte armature shaft and other
onto each commutator bar

If tester shows conductive, arma-
ture 1s grounded and must be replaced

Fig EE-22 Testing armature for
ground

5 Check armature for short by
placing on armature tester (glora) and
with a prece of 1ron over armature
core, rotate armature If the plate
vibrates, armature 1s shorted

@00
- -~ -— - - EE023
Fig EE-23 Testing armature for
short

05to08mm
(0 0197 to 0 0315 1m)

ity

AN
Commutator

Segment

Incorrect

EEO021

Fig EE-21 Undercuthing insulating mica

6  Check armature for continuity by
placing probes of tester on two
segments side by stde If tester shows
no conduction, the circuit 1s open

Over-running
clutch assembly

Inspect pimon assembly and screw
sleeve Screw sleeve must shde freely
along armature shaft splines If
damages are found or resistance would
be felt when shding, 1t must be
repaired  Inspect pinion teeth If
excessive rubbing would be found on
teeth, 1t should be replaced Flywheel
ring gear also must be inspected

(Boeo

Fig EE-24 Over-running clutch
assembly

Brush holder test
for ground

Using a curcuit tester, pl:[ce one test
probe onto negative side brush holder
and another onto positive side If

EE-8

tester shows conduction, brush holder
15 shorted to ground Replace an
insulator or brush holder

EEQ295

Fig EE-25 Testing brush for
ground

Pinion case
bearing metal

Inspect bearing metal for wear or
side play If the clearance between
bearing metal and armature shaft 1s
more than 0 2 mm (G 0079 m), replace
metal Press :n a new bearing and
adjust the clearance 003 to 0 10 mm
(00012 to 00039 in) Beanng metal
should be so pressed in that the end of
the bearing metal would be equal to
gear case end plane

Magnetic
switch assembly

Inspect raagnetic switch contacts If
a rough welding be found on the
contact, 1t should be repaired

ASSEMBLY

Reassemble starting motor in re-
verse sequence of disassembly

When assembling, make sure to
apply grease to gear case and rear
cover bearing metal, and apply oil to
pinion shghtly

TEST

Performance test

Starter motor should be subjected
to a *‘no-load” test whenever it has
been overhauled to ensure that its
performance will be satisfactory when
mstalled to engine Starter motor
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should also be subjected to the test
when the cause of abnormal operation
is to be determined A bnef outline of
the test 1s given below

Switch

No-load test

Connect starting motor 1n series
with specified (12 volts) battery and
an ammeter capable of indicating
1,000 amperes

Specified current draw and revolu-
tion in these test are shown in
*“specificatton ”

&}

Starter motor

3B

Battery
®
500
ool
=)
') CAD
Voltmeter Ammeter

Diagnosis of test

1 Low speed with no-load and high
current draw may result from the
following causes
(i) Tght, dirty or worn beanings
(?) Bent armature shaft or loosened
field probe
(3) Shorted armature,

Check armature further
(4) A ground armature or field,

a  Remove input terminal

b Raise two negative side brushes
from commutator

¢ Using a circwit tester, place one
probe onto input terrmnal and the
other onte yoke

¢ If tester indicates conduction,
raise the other two brushes and check
field and armature separately to
determine whether field or armature 1s
grounded

2  Falure to operate with high
current draw may result from the

EEO026

Fig EE-26 No-load testing

following items

(1) A grounded or open field col
Inspect the connection and trace

circuit by a circuit tester

(2) Armature coil does not operate

Inspect commutator for excessive
burning In this case, arc may occur on
defective commutator, when motor 13
operated with no-load
(3) Burned out commutator bar

Weak brush spring tension, broken
brush spring, rubber bush, thrust cut
of mica in commutator or a loose
contact between brush and com-
mutator would cause to bum com-
mutator bar
3 Low current draw and low
no-load speed would cause high
mternal resistance due to loose con-
nections, defective leads, dirty com-
mutator and causes listed on item
2-(3)

EE-9

Magnetic switch
assembly test

{gnition switch

+6

Battery Starter motor
EE027
Fig EE-27 Cwrcutt of magnetic switch

assembly test

If the starting motor check 1s
“OK,” check magnetic switch as-
sembly  Connect cables between
“negative” battery termunal and start-
ing motor “M” termuinal, “positive”
battery ternunal and starting motor
“S”  terminal connecting 1gnition
switch 1 series as shown in Figure
EE-27

With 1gnition switch on, measure
the gap “ £ between pmion front
.edge and pumon stopper

03tol Smm
(00118 to 0 0591)

EE028
Fig EE-28 Measuringgap “2£ "
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SERVICE DATA . -

< S114-103P 3> - i o
Armature shaft diameter (pmnion side) mm (1n) ' 10950 to 10 968 (0 4311 t0 04318)
Armature shaft diameter (rear end) mm (1n) v 11450 to 11468 (04508 to 04515)
Amendment limit of shaft diameter mm (1n) 01 (00039)
Amendment limt of shaft bent mm (in) 0 08 (0 0031)
Clearance between shaft and bush mm (1n) 003 to01 (00012 to 0 0039)
Amendment lumt of dittced clearance mm (1n) 02 (00079)
Outer dameter of commutator mm (in) 350(1378)
Wear himit of commutator diameter min: (1n) 20(0079)
Brush length mm (1n) 18 5(0728)
Wear hmit of dittoed length mm (1n) 60 (0236)"
(remaiming brush should be more than) mm (1n) 12 5(0492)
Brush spring tension kg (Ib) 08(18)
Front bracket metal inner diameter mm (1n) 11000 to 11 018 (0 4331 to 0 4338)
Rear cover metal inner dlamet?r mm {1n) - 11500to 11 521 (04528 to 04536)_

- - - * r‘

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Starting motor will Discharged battery ' - Charge or replace batté:y \T
not operate Defective solenoid switch | Reparr or replace solenoid switch -
) Loosen connections of terminal ' ‘.Clean and tlghtep terminal

Defective brushes . Replace brushes '
Defective starting motor Remove starting motor and make trest

Noisy starting motor | | Loose secuning bolt . Tighten bolt
Worn pinion gear Replace pinion gear

. Poor lubrication . Fillin ol .

Worn commutator J Disassemble motor
Worn brushes P Replace brushes ' ‘

Starting motor Discharged battery . i Charge or replace battery

cranks slowly Loose connection of terminal = =~ | Clean and tighten termmnal ‘
Worn brushes Replace brushes *

-~====-=2=. | Locked brushes T - Inspect brush spring tension-or-repair brush
holder

EE-10
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Condition

Probable cause

Corrective action

Starting motor
cranks slowly

s

Durty or worn commutator
Armature rubs field coil -

Defective solenoid switch

- ' Clean and repatr
Replace assembly

- ~Repair or replace switch

Starting motor
operates but does .
not crank engine

‘Worn pinion
9 Locked pinion guide

Worn ning gear
3 -

' - Replace pmlon

Repalr pmlon guide

' . Replace ring gear

Starting motor will
not disengage even
igmition switch 1s
turned off

Defective solenowd switch b

Defective gear teeth -

Repair or replace solenowd switch

- “Replace defective gear

The charging circuit consists of the
battery, alternator, regulator and
necessary wiring (o connect these
parts The purpose of this system 1s to
convert mechanical energy from tﬁe
engine 1nto electrical energy'whlch 15
used to operate all electrically operat-
ed uniis and to keep the battery fully.
charged

When the ignition switch 1s set to
“ON,” current flows from the battery
to ground through the 1gmition switch, *
voltage regulator IG terminal, primary
side contact pomt “P1,” . movable .
contact pomnt “P2,” voltage regulator '
“E” terminal, alternator “F” termmal,d
field corl and alternator “E” termunal,’
as shown in Figure EE-29 by full lne
arrow marks Then the rotor in the
.alternator 1s excited On the other
hand, current flows from the battery
to ground through the 1ignition switch,
warming lamp, voltage regulator “L”
terminal, lamp side contact pomt
“P4,” movable contact pownt “P5,”
and voltage regulator “E” termunal, as
shown by dotted line arrow marks

-

" "~ Then, the warning lamp lights

When the alternator begins to
operate, three-phase aiternating _cur-
rent 1s induced in the armature This
alternating current 1s rectified by the
positive and negative silicon diodes
The rectified direct current output
reaches the alternator “A” and-*E”
termunals __ ) -

On the other hand, the neutral
pomnt voltage “feaches “N” and “E”
terminats (nearly. a half of the output
voltage), and Yeurrent ﬂows from
voltage regulator, “N”“termmal to “E”
terminat or ground through the coil
“YCI” as shown Figure EE-30 by
the dotted line arrow marks Then, the
col “VCI” 15 excited, and the
movable contact "point “P5” comes
into contact with voltage winding side
contact point “P6” This action causes
to turn off the warning lamp and
complete the voltage winding circuit,
as shown by the full line arrow marks

When the alternator speed 15 in-
creased or the voltage starts to nse
excessively, the movable contact pont

EE-11

CHARGING CIRCUIT

4o

“P2” 1s separated from the primary
side contact “P1” by the magnetic
force of col “VC2* Therefore,
registor “R1” 15 applied into the field
circunt and output voltage 1s decreased
As the output voltage 1s decreased, the
movable, contact pomt *“P2” and
primary side contact “P1” comes nto
contact once again, and the alternator
voltage increases Thus, the rapid
vibration of the movable contact point
“P2,” mamtains an alternator output
voltage constant

When the alternator speed 1s further
mcreased or the voltage starts to rise
excessively, the movable contact point
“P2” comes nto contact with
secondary side contact pomnt “P3”
Then, the field current 1s shut off and
alternator output voltage 15 decreased
immediately This action causes to
separate movable contact “P2” from
secondary contact “P3 ™ Thus, the
rapid vibration of the movable contact
point “P2” or breaking and complet-
ing the field circuit maintains an
alternator output voltage constant
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Ignition switch

jro2 uonubi oy
dwe) buiuiem 101e43U30)

S |

Voltage regulator

Alternator

EEOQ29

Fig EE-29 Charging circuit (I)

1102 uoipubi o)
dwe) Buiuiem Jolessuag)

I QDA G |

\'[“/

pro--—-————--
Armature

Voltage regulator

Alternator

EEO30

Fig EE-30 Charging circuit (1)

EE-12
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DESCRIPTION
REMOVAL
DISASSEMBLY
INSPECTION AND REPAIR
Rotor tnspection
inspection of stator
" Inspection of diode

DESCRIPTION

In the alternator, a magnetic field 1s
produced by the rotor which consists
of alternator shaft, field coi, pole
pieces, and shp rings The slip rings
pressed 1n the shaft conduct only a
small field current Qutput current 1s

ALTERNATOR

CONTENTS
EE-13 Inspection of brush EE-16
EE-14 Spring pressure test EE-17
EE-14 REASSEMBLY EE-17
EE-15 ALTERNATOR TEST EE-17
EE-15 SPECIFICATIONS AND SERVICE DATA EE-18
EE-15 Speaifications EE-18
EE-15 Service data EE-18

generated 1n the armature couls located
in the stator The stator has three
windings and generates three-phase
alternating current Silicon diodes act
like a one-way valve for electrcity so
that charging current passes easily but

reverse current 1s shut out In this
alternator, six diodes (three negative
and three posttive), are installed n
positive and negative plates as an
assembly

Pack-type sihcon diodes are used
in this alternator These diodes are
direct-soldered at thewr tips, and
constructed with positive and negative
comunction They are mounted on the
two plates which combme the
function of heat-dissipating plate and
positive/negative ternunals and are
light 1in weight and easy to service

Pulley assembly

Front cover

Front beanng

Rotor

Rear bearing

Stator

Rear cover

Brush assembly

Dirode set plate assembly

EE-13

Diode cover
Through bolis

Ll == JRY - - - R I N T - E R

—

EEC31

Fig EE-31 Exploded view of alternator
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Bl

E=

5

=<

[N

P
ﬁ—J
]

1 Front bearing
2 Rotor
3 Stator

REMOVAL

1 Disconnect negative battery ter-
minal

2 Ihsconnect two lead wires and
connector from alternator ~

3  Loosen adjusting bolt
4  Remove alternator dnive belt.
5 Remove parts associated with

alternator from engine
6

e

DISASSEMBLY

1 Remove pulley nut, pulley nm,
fan and spacer

e h@@© -

Fig EE-33 Remouing pulley and fan

EED33

Remove alternator from vehicle

EE032

4 Pulley
5 Front cover
6 Encased diode

Fig EE-32 Sectional view of alternator

2 Remove brush holder fixing
screws, and remove brush holder
cover Remove brush holder forward,
and remove brushes together with
brush holder

Note Do not disconnect N terminal
from stator coil lead wire

4

IS
“N” terminal

1
2 Brush holder .
- 3 Brush holder cover EE034
Fig EE-34 Remouing brush -
3 Loosen and remove through .

bolts Separate front cover with rotor

___=-irom rear cover with stator by hightly

tapping front bracket with a wooden
mallet

EE-14

EEO035

Fig EE-35 Separeting front cover
with rotor from rear cover

4 Remove three sel screws from
beaning retainer, and separate rotor
from front cover -

©ooan

EEQ36
Fig EE-36 Removng rotor

5 Pull out rear bearing from rotor
assembly with a press or bearing
puller

EEOQ37

Fig EE-37 Pulling out of rear
bearing (I)

Fig EE-38 Pull'ng out of rear
bearing (I1)
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6 Remove diode cover fixing screw,
and remove diode cover Disconnect
three stator coil lead wires from diode
termunal with a soldering iron

7 Remove A termuinal nut and diode
mstallation nut, and remove ghode
assembly

& oo
@.
1 Diode assembly ®

(]
2 Diode cover EEO039

Fig EE—39 Remouving diode assembly -

Note Use care in handling diode
assembly to prevent an undue stress
on it

INSPECTION AND
REPAIR

Remove alternator from vehicle and
apply tester between lead wire F
(whate with black tracer) and lead wire
E (black color) - -

When the resistance 13 approxt-
mately 582, the condition of brush and
field coil 1s satisfactory When no
conduction exists 1n brush or field
coi, or when resistance differs
remarkably between those parts, disas-
semble and mnspect |

EEQ40

Fig EE-40 Inspecting alternator

Rotor inspection
1 Conduction test of rotor coil
Apply tester between ship rings of
rotor as shown i Figure EE-41 If
there 1s no conduction, discontinuity
of field coll may exist When resistance
1s approximately 44§ at normal
ambient temperature, condition 1s
satisfactory

EEQ41

Fig EE-41 Conduction test of
rotor coil

2 Ground test of rotor coil

Check conduction between slip ring
and rotor core If conduction exists,
replace rotor assembly, because field
cotl or slip ring may be grounded

Fg1 EE-42 Testing rotor coil for
ground

Inspection of stator

1  Conduction test

Stator 1s normal when there 1s
conduction between individual stator
coll terminals When there 15 no con-
duction between individual terminals,
cable 1s broken

Replace with stator assembly

EE-15

I EEQA3

Fig 43 Testing stator for
conduction

2 Ground test

If each lead wire of armature coil
(including neutral wire) 15 not con-
ductive with,stator core, condition 1s
satisfactory If there 1s conduction,
stator coil 1s grounded

Stator core EEO44

Fig EE-44 Testing stator for
ground

Inspection of diode

Perform a conduction test on
diodes 1n both directions, using an
ohmmeter A total of six diodes are
used, three are mounted on the
positive ( plate, and other three are
on the negative © plate The
conduction test should be performed
on each diode, between the termunal
and plate
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Conductive direction

——

9} If current flows toward both

posttive and negative directions, diode
~ 1s short-circurted If current flows in
the same direction only, diode 1 1
good condition These diodes are
unserviceable If there 15 a defective
diode, replace all diodes (six diodes) as
an assembly (See below table )

-

: [
EEO045

Diode installed on @ plate 15 a
positive diode which allows current
flowing from termunal to ¢ plate
only In other words, current does not
flow from @ plate to terminal

1 (+) plate

2 Termnal EE046

Fig EE-46 Inspecting posttive diode

Diode nstalled on © plate s a
negative diode which allows current
flowing from & plate to terrmnal
only In other words, current does not
flow from termmal to & plate

1 (=) plate
2 Termunal

Fig EE-47 Inspecting negatwe diode

EEQ47

-

&_1

E 1 (+)plate
2 (-) plate
3 Diode

e b
Fig EE-45 Conductwe direction of diode

Test probe of a circunt tester
Conduction
© @
terminal @ plate X
@ plate terminal -
term:nal © plate —
© plate terminal X
@ plate &P plate X
@ plate © plate -

: Fig EE-48 I ting diode
Inspection of brush ® ropecting dlodes
Check movement of brush and if down to less than the specified himuit,
movement 1s unsmooth, check brush replace brush assembly
holder and clean it Check brush pig tal and, if found
Check brush for wear If 1t 1s worn defective, replace

Brush wear limiting hine

/[l'”llfr /// ::,‘:Zg‘, :

——

EEO048

Fig EE-49 Brush wear limit

EE-16
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Spring pressure test

With brush projected approximate-
ly 2 mm (0 079 1n) from brush holder,
measure brush spring pressure by the
use of a spring balance Normally, the
rated pressure of a new brush spring 1s
255t0345g(90to 122 02)

Moreover, when brush 1s worn,
pressure decreases approximately 20 g
(0 7 0z) per 1 mm (0 039 1n) wear

2 mm (0 079 1n)

EEOQ43

REASSEMBLY

Reassemble alternator in the reverse
sequence of disassembly noting follow-
1ng matters
1 When soldering each stator coil
lead wire to dicde assembly ternunal,
carry out the operation as fast as
possible
2  When nstalling diode A termunal,
wnstall insulating bush and insulating
tube correctly .

Insulating bush
Rear cover

Diode assembly
Insulating tube

EEQ50

A terminal bolt
Diode cover

N h Bowh =

’

‘Fig EE51 Sectional view of diode
and A terminal

3  Tighten pulley nut with tighten-
ing torque of 350 to 400 kg-cm (303
to 347 1ndb) When pulley 1s tighten-
ed, make sure that deflection of V-
groove 15 less than 0 3 mm (00118 1n)
n)

Fxg’ EE-52 Twghtening pulley nut

ALTERNATOR TEST

Before conducting an alternator
test, make sure that the battery s fully
charged ~ -

To conduct a test, 1t 1s necessary to
use a 30-volt voltmeter and suitable
test probes

Set up a test circuit as shown n
Figure EE-53 and test alternator in the
manner indicated in the flow chart
below

4  Start engine

t  Disconnect connectors at alternator
2 Connect one test probe from voltmeter positive terminal to “N” termunal or “BAT” terminal Connect the other

test probe to ground Make sure that voltmeter registers battery voltage
3 Turn on headhghts and switch to Main Beam

S Increase engine speed gradually until it 1s approx 1,100 rpm , and take the voltmeter reading

for condition

Measured value Below 12 5 volts
Alternator 1s in trouble remove and check it

Measured value Over 12 5 volts
Alternator 1s 1n good cond:tion

EE-17
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I Alternator

Notes -

a Do not run engine at the speed of
more than 1,100 rpm while test 15
being conducted on alternator

b. Do not race engme

Fig EE-53 Testing alternator -

+
Battery @
© —]
h Voltmeter
SPECIFICATIONS
AND SERVICE DATA
Specifications

Model

Item

LT150-05B

Apphicable to

610 all moc[els

Maker HITACHI
Nomuinal rating 12V-50A°
Ground polanty Negative '

Revolution
Mimimum revolution under no load
Output current

Pulley ratio

1,000 to 13,500 rpm_

Less than 1,000 rpm
37 5A (14V, 2,500 rpm) -
225

Service data . -

Stator col

Resistance per a phase Q
Rotor coll )

Resistance i ~ Q -
Brush -

Brush length mm (in)

Wear limit . mm (in)

Spring préssire ~ T kg (Ib) o

EE-18

0 17 [at 20°C (68°F)]
4 4 [at 20°C (68°F))

145(0571)
7 (0 276)
© T 025t0035(055t0077)
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Shp ring
Quter dia
Reduction limat

Repair accuracy

DESCRIPTION

MEASUREMENT OF REGULATOR

VOLTAGE -

ADJUSTMENT - -
Voltage regulator

DESCRIPTION

The regulator consists basically of a
voltage regulator and a charge relay
The voltage regulator has two sets of
contact points, a lower set and upper
set, to control alternator voltage An
armature plate placed between the two
sets of contacts, moves upward or
downward or vibrates The lower
contacts, when closed, complete the

mm (in)
mm (1n)

mm (in)

REGULATOR

CONTENTS

EE-19° Charging relay

31 (1 22) R
1(0039)
005 (0 0020)

EE-22

SPECIFICATIONS AND SERVICE ~

EE-20 DATA . EE-23
EE-22 TROUBLE DIAGNQOSES AND
EE-22 CORRECTIONS (including alternator) EE-24

field circwit direct to ground, and the
upper contacts, when closed, complete
the field curcuit sto ground through a
resistance (field coil), and produces
alternator cutput

The charge relay 15 simlar n
construction to the voltage regulator

When the upper contacts are closed,
ignition warning lamp goes on

(a) Construction of voltage regulator

EE-19

EE053
Fig EE-54 View of remouving cover
As for the construction, the voltage

regulator 1s very sumilar to the charge
relay as shown 1n Figure EE-55

EEQbH4
1 Point gap 10 Adjust spring 1 Point gap 10 Lock nut
2 Lower contact 11 Col 2 Charge relay contact 11 Adjust spring
3 Armature 12 3mm (0118 m)dia 3 Connecting spring 12 Coul
4 Core gap sCrew 4 Armature 13 3mm (0118 n)dia
5 Yoke gap 13 4 mm (0157 ) dia 5 Core gap screw
6 Connecting spring screw 6 Yoke gap 14 4mm (0157 1n) dia
7 Yoke 14 Contact set 7 Yoke screw
8 Adjusting screw 15 Upper contact 8 Adjusting screw 15 Contact set
9 Lock nut 9 Voltage regulator contact

(b) Construction of charge relay
Fig EE-55 Structural view
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MEASUREMENT |
OF REGULATOR
VOLTAGE

Regulator voltage 1s measured with
regulator assembled with alternator
When measurnng voltage with regulator
mounted on vehicle, 1t 1s necessary to
rotate engine at lugh speed

Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (0 25 ohmis) with cables as
shown
(1) Check to be sure that all
electrical loads such as lamps, air
conditioner, radio etc are discon-
nected
(2) Before starting engine, be sure to
make short circuit with a cable
between fuse side terminal of resistor
(0 2582) and negative side termunal of
ammeter Failure to follow this
cautton causes needle of ammeter to
swing violently and reversely, resulting
in 4 damaged ammeter

REGULATOR

GENERATOR

WIRE HARNESS

Short-circuit here {betwesn
fuse side terminal and (-}
tarminal of ammeter) before
starting the operation

L]
FUSE 80X{3
-]
o

RESISTOR FOR BATTERY | V
MEASUREMENT AMMETER VOLTMETER
(10A) (30A)

EEOS5

Fig EE-56 Measuring regulator voltage with regulator on vehicle

(3) Refer to the following chart to parts are in good condition

determmne 1f regulator and relative

EE-20
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1
2

Start engine
Rotate engme at 2,500 rpm for several minutes

|

below 5A

After racing for several minutes, ammeter reading-

After racing for several minutes, ammeter
reading-over 5A

r

]

Fully charged battery available .
1 Replace with fuily charged battery 1
2 Check to see if current falls below SA

Fully charged battery not available
Connect a 025 ohm resistor mn series

Current falls below SA

Current does not tall below SA

SA

Recharge battery and see if current falls below

]

Reduce engine speed to 1dling and then raise it to 2,500 rpm while observing needle of voltmeter

Needle of voltmeter held within limits shown in the below

taole
Regulator functioning properly

Regulator model TL1Z-58B (HITACHI)

Needle of voltmeter out of limits shown n
the following chart
Regulator out of order
authorized shop

Have 1t repaired at

Temperature °C (°F)

Voltage V

~10(14) -
0(32)
10 (50)
20 (68)
30 (86)
40 (104)

14 75 to 15 25 -
1460 to 15 10

1445 to 14 95

14 30 to 14 80

14 15 to 14 65 d
14 00 to 14 50

Notes
a Do not measure voltage immediate-
ly after driving Do this while

regulator 1s cold
b To measure voltage, raise engine
speed gradually from 1dling to rated

EE-21

‘ three minutes

speed

Voltage may be approx 03 V
higher than the rated for two to
after engme 1s
started, or more specifically, when
regulator becomes self-heated
Measurements should then be made
within one minute after starting
engine, or when regulator 1s cold
The regulator 1s of a temperature-
compensating type Before measur-
ing voltage, be sure to measure
surrounding temperature and cor-
rect measurements according to the

table in the left hand side
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ADJUSTMENT
Voltage regulator

As the result of above measure-

ment, when regulating voltage 15
deviated from rated value, adjust
regulator 1n  accordance with the

tollowing mstructions
1 Inspect contact surface, and if
rough, hightly polish surface with fine
emery paper (#500 or 600)
2 Measure each gap, and adjust if
necessary Adjust core gap and point
gap in that order No adjustment 1s
required for yoke gap
3 Adjusting core gap

Loosen screw [4 mm (0 157 1n)
diameter] which 15 used to secure
contact set on yoke, and move contact
upward or downward properly (See
Figure EE-57)

1 Contact set
2 Thickness gauge
3 4mm (0157 1n) dia screw
4 Crosshead screwdniver

Fig EE-57 Adjusting core gap

4  Adjusting point gap

Loosen screw [3 mm (0118 )
diameter] used to secure upper
contact, and move upper contact
upward or downward adequately (See
Figure EE-58 ) -

EE399
1 Thickness gauge

2 3mm(01181n)dia
screw

3 Crosshead screwdnves

4 Upper contact

Fig EE-58 Adjusting point gap

5  Adjusting voltage

Adjust  regulating
follows

Loosen lock nut securing adjusting
screw Turn this screw clockwise to
increase, or counterclockwise to
decrease, regulating voltage (See
Figure EE-59 )

voltage as

EE400

1 Wrench

2 Crosshead screwdniver
3 Adjusting screw

4 Lock nut

Fig EE-59 Adjusting regulating voltage

Charging relay

Normal relay operating voltage 1s 8
to 10V as measured at alternator “A”
terrunal  Relay itself, however,
operatesatd4to SV

Use a DC voltmeter, and set up a
circuit as shown in Figure EE-60

grounded

3 Take voltmeter reading

2 Start engine and keep 1t 1dle

1 Connect positive terminal of voltmeter to regulator lead connector “N” terminal with negative terminal

[

0 Volt

1 Check for continuity be-
tween “N” termnals of re-
gulator and alternator

2 Alternator circuit defective
if continuity exists

Below 5 2 Volt

(Pilot lamp remains Iit)

1 Check fan belt tension

2 If correct, remove regulator
and adjust as necessary

Over 52 Volt

(Pilot lamp remains 11t)

Pilot lamp relay coil or contact
points out of order

Replace regulator

QOver 5 2 Volt

" (Pilot lamp does not lit)
Pilot lamp relay assembly is 1 good condition

EE-22
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L (W/R) - IG (W/B)
AW | F (W/B)
Regulator I/
N (Y) I// E (B)

Voltmeter

EE059
Fig EE-60 Testing charging relay

[

SPECIFICATIONS AND SERVICE DATA

Voltage regulator

Model TL1Z-58B
*14 3 to 15 3 [at 20°C (68°F)]
10 5 [at 20°C (68°F))

Regulating voltage (with fully charged battery)
Voltage coll resistance

SIS RS

Rotor co1l inserting resistance 10

Voltage coil series resistance 31"

Smoothing resistance 40 '

Core gap mm (in) 06 to10(00236 to00394)

Point gap _mm (}n) 035t0045(00141t00018)
Charge relay

Release voltage Vv 42 to52at“N” terminal

Voltage coll resistance ' 2 37 8 [at 20°C (68°F)]

Core gap mm (in) 0810 10(00315 to 00394)

Point gap - mm (in) 04to06 (00157 to 00236)

*Standard temperature gradient —0 015V/°C

EE-23
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TROUBLE DIAGNOSES AND CORRECTIONS (Including alternator)

Condition

Probable cause

Corrective action

No output

Sticking brushes
iirty brushes and shp rings

Loose connections or broken leads

Open stator winding

Open rotor winding

Open diodes

Shorted rotor

Shorted stator

Grounded “BAT" termunal
Broken fan belt

Correct or replace brushes and brush springs
Clean

Retighten or solder connections
Replace leads if necessary

Repair or replace stator
Replace rotor

Replace diodes
Replace rotor

Repair or replace stator
Replace insulator

Replace belt

Excessive output

Broken neutral wire (color of wire 1s white )

Defective voltage regulator

Poor grounding of alternator and voltage
regulator “E” terminal

Broken ground wire (color of wire 1s black )

Replace wire

Check repulator operation and repair or
replace as required

Retighten terminal connection

Replace wire

Low output

Loose or worn fan belt

Sticking brushes

Low brush spring tenston

Defective voltage regulator

Dirty shp rings

Partial short, ground, or open in stator
winding

Partially shorted or grounded rotor winding

Open or defective diode

Retighten or replace belt

Correct or replace brushes and springs if
necessary

Replace brush springs

Check regulator operation and repair or
replace as required

Clean

Replace stator

Replace rotor

Replace diode

Noisy alternatior

Loose mounting
Loose drive pulley
Defective ball bearing

Improperly seated brushes

Retighten mounting bolts
Retighten pulley correctly
Replace bearing

Seat brushes correctly

EE-24
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The 1gnition circuit consists of the
igmtion switch, coil, distnibutor,
wiring, spark plugs and battery

The circuit 1s equipped with a
resistor  During cranking, electrical
current bypasses the resistor, thereby
connecting the ignition coil directly to
battery This provides full battery
voltage available at col and keeps
1igmtion voltage as high as possible

The low voltage current 1s supplied
by the battery or alternator and flows
through the pnimary circuit It consists
of the igmtion switch, resistor,
primary winding of the igmtion coil,
distributor contact points, condenser
and all connecting low tension wiring

The high voltage current 1s pro-
duced by the ignition coil and flows
through the secondary arcunt, result-
ing 1n high voltage spark between the
electrodes of the spark plugs in engine
cylinders This circuit contains the
secondary winding of the ignition coil,
coil to distnbutor high tension cables,
distnibutor rotor and cap

When the 1gnition switch 1s turned
on and the distributor contact points
are closed, the pnmary cuirent flows
through the pnmary winding of the
coil and through the contact ponts to
ground This flowing produces a
magnetic field around the coll winding
and then electrical energy n the coil

When the contact points are opened
by the revolving distributor cam, the
magnetic field built up in the primary
winding of the coil moves through the
secondary winding of the coll inducing
high voltage The high voltage 1s
produced every time the contact
points open

IGNITION CIRCUIT

This system consists of a throttle
switch, a two-point distributor and
some electrical wiring and sensors as
llustrated n the following figure The
main compenent of this system 1s the
distributor, which has two breaker
points One 1s for advance — optimum
ignition timmg and the other for
retard — delayed by 6° from optimum
tuning

When the car 15 runmng in wide
open throttle, the advance timing
(optimum one) 1s used 1n order to 1m-
prove fuel consumption Conversely,
the retard timing 1s used when the car
18 running 1n urban areas The throttle
switch detects such running conditions
by monitoring the throttle valve open-
ing

The advance and retard timings are
changed by a relay which monitors
whether the throttle opens more than
40° or less than 40° But when the
engine 15 cold, the optimum timing is
always obtained with the aid of the
water temperature switch

The high voltage current flows
through the high tension cable to the
distributor cap, then the rotor distrib-
utes the current to one of the spark
plug termnals 1n the distributor cap

Then the spark obtains while the
high voltage current jumps the gap
between the insulated electrode and
the ground side electrode of the spark
plug This process 1s repeated for each
power stroke of the engine

The distributor contact pomts and
spark plugs require periodic service
That 1s, the breaker points should be
inspected, cleaned and regapped at
tune up or replaced if necessary In
addition, lubricate distributor shaft
and cam heel every suitable mainte-
nance period Spark plugs should be
removed, inspected and maintained to
obtain good firing

The remainder of the ignition
component parts should be inspected
for only their operation, tightness of
electnical termunals, and wiring con-
dition

The 1gmition circuit 1s shown below

~ RETARD
SIDE POINT

EE461

EE-25

IGNITION
SWITCH
[ B 1o o
7 BATTERY]
€)
® @ ADVANCE
SIDE POINT ® ®
g.;], L
J ?F -
:_': ® \g&TFgHTEMPERATURE

(@ THROTTLE SWITCH

IGNITION
colL (@ 2POINT- RELAY

Fig EE-61 Ignition system circut diagram
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CONSTRUCTION

CHECKING AND ADJUSTMENT
Cap and rotor head
Point
Replacing distributor breaker points

Checking and adjusting ignition timing

Condenser

CONSTRUCTION

Distnibutor model | Appled engine

D4B4-02 Li8

The distributor for the L18 engine
has two breaker ponts, located
opposite each other with a phase
difference

The difference 1n phase can be
adjusted by turmng the adjusting
screw

A phase difference of 6° crank
angles 1s adopted Two breaker points,
which consist of advance and retard
breakers, are placed n parallel with
each other 1n the primary 1gmtion
circutt

The retard breaker point works
when the relay 1s switched “ON” and
the advance breaker point works when
the relay is switched “OFF ™

The relay switches OFF when water
temperature switch 1s turned on (if the
engine 1s cold), or when throttle
switch 1s placed in the ON position
(when the throttle valve 1s open more
than 40 degrees)

1 Advanced breake,r\pomt
2 Retarded breaker pomnt EE462
Fig EE-62 External view of

dual points

DISTRIBUTOR

CONTENTS

EE-26 Advance mechanism EE-28
EE-26 DISASSEMBLY AND ASSEMBLY EE-28
EE-26 Disassembly EE-28
EE-26 Assembly EE-29
EE-27 SPECIFICATIONS AND SERVICE

EE-27 DATA EE-30
EE-28

The distributor foliows the conven-
tional design except for the dual
points, 1 €, breaker plate with contact
advance mech-

points, centrifugal

1 Center carbon
2 Rotor head
3 Breaker plate (Contact)

CHECKING AND
ADJUSTMENT

Cap and rotor head

Cap and rotor head must be
mspected at  regular ntervals In
addition, remove cap and clean all dust
and carbon deposits from cap and
rotor from time to time If cap 1s
cracked or 1s leaking, replace with a
new one

EE-26

4 Condenser
5 Shaft
6 Housing

'

anism, vacuum unit, dnve shaft and
rotor Figure EE-63 shows a sectional
view of the umt

EE463

7 Governor weight
8 Cap
9 Side plug

Fig EE-63 Construction

Point

Standard gap of retarded points 1s
045 to 055 mm and standard gap of
advanced points 1s 040 to 060 mm
If the gap 1s off the standard, adjust-
ment should be made by loosening
point screws Gap gauge 1s required for
adjustment

Point gaps must be checked from
time to time

Point gap
0 45 to 0 55 mm (Retard side)
"0 40 to 0 50 mm (Advance side)

Dwell angle
49° to 55°
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EE464

Fig EE-64 Measuring point gap

If pont gap 1s adjusted by ex-
amining dwell angle, install distnibutor
on engine and proceed as follows
1  Disconnect wiring harness of
distnbutor from engine harness
2 Using a lead wire, connect B
(black) of engine harness and L (blue)
of distnibutor harness (advance side)
3  Adjust dwell angle of advance
side by loosening point screw
4 Disconnect lead wire from B
(black) of distributor harness and then
connect 1t to G (green) of distributor
(Retard side)

5  Adjust dwell angle of retard side
by loosening pomnt screw

6  After adjustment, disconnect lead
wire then connect engine harness and
distributor harness securely

When point surface s rough, take
off any irregularities with fine sand
paper of No 500 or 600 or with od
stone

At this time, grease must be sup-
plied to camshaft and cam heel

When wear on breaker points is
noticeable, replace points together
with contact set

Replacing distributor
breaker points .

Check distributor breaker points
for abnormal pitting and wear Re-
place points periodically After re-
placing points, make sure they are 1n
correct alignment for full contact and
that point dwell and gap are correct
Clean and apply distributor grease to
cam lobes

Note Do not apply excess amount of
grease

The distnibutor has two contact
pomnts Each point can be replaced
independently Both points, however,
are usually replaced at the same time

Fig EE-65 Breaker point

1  Loosen lead wire setting screws
and remove lead wire from contact
point set

2 Remove two set screws on each
point set Point assembly can then be
taken out
3  Install new contact point in the
reverse sequence of removal

Notes

a Coat cam heel with a light coating
of grease

b Adjust contact pomnt gap properly
by measireing pomt gap with a
feeler gauge before set screws are
tightened securely

Distributor point gap
045 to 0 55 mm
(Retard side)
040 to 0 50 mm
(Advance side)

Distnibutor dwell angle
49 to 55 degrees

Checking and adjusting

ignition timing

1 Check spark plugs and distributor
breaker points for condition

2  Thoroughly remove durt and dust
from timing mark on crank puiley and
timing indicator on front cover

3 Warm up engme sufficiently

EE-27

4 Install a timing lLght on No 1
cylinder spark plug wire, and 1nstall a
tachometer

5  Set 1dling speed to the following
specifications

6 With a timing light, check that
ignition  tuming 18 at the specified
value

Note There are two ignition timings
“Retard” and “Advance” The
igmition timing adjustment should
be camried out on the “Retard”
side

Timing indicator

»4;-‘7_ )

Top dead center mark
EE4865
Fig EE-66 Checking ignition timing

Ignition timing

Transmission| M/T A/T
Timing o 6°/800
BTDC/rpm 6°/700 | (N posi-
tion)

*[gnition timing 1s on “Retard” side

If necessary, adjust 1t as follows
(1) Loosen set screw until distribu-
tor can be moved by hand
(2) Adjust ignition timing to the
following specifications See Figure
EE67
(3) Lock distnbutor set screw, and
make sure that timing 1s correct

Fig EE-67 Adjusting igration timing
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Inspection and adjustment of
phase difference

To check phase difference, nstall
distnbutor on engine and proceed as
follows
1 Disconnect wiring harness of
distributor from engine harness
2 Usmng a lead wire, connect B
(black) of engine harness and G
(green) of distnibutor harness (Retard
side) Refer to Figure EE-68

1 Green retard side
2 Blue advance side

EE466

Fig EE-68 Connecting wire

3 With engine 1dling, adjust igmition
. timing by rotating distnbutor to
~f"speclﬁcatlons (6°/700 rpm M/T,
6°/800 rpm A/T, retard side)
4 Disconnect lead wire from G
(green) of distributor harness and then
connect 1t to L (blue) of distributor
harness (Advance side)
5  With engine still idhing, check to
determine that phase delay s 6 degrees
in terms of crank shaft angular dis-
placement

To correct, further proceed as
follows
(1) Refernng to Figure EE-69, turn
out adjuster plate set screw 1/2 to 2
turns Adjuster plate 1s located on
advance side

—Adjuster plate N

set screw EE467

Fig EE-69 Adjuster plate set screws

(2) Using a notch 1n adjuster plate as
a hold, turn adjuster plate as required
until correct phase difference 1s ob-
tained

Decrease
phase
difference

l difference

EE468
Fig EE-70 Adjusting phase difference

(3) Tighten adjuster plate set screws
to secure the adjustment

(4) Make sure that the igmition
tuning of retard side is at the specified
value

(5) After adjusiment, remove lead
wire and connect wiring harness of
distnbutor to engine harness securely

Condenser

Satisfactory performance of con-
denser depends on capacity and degree
of insulation, requiring attention to be
sure that terminals are clean and set
screws are tight

Checking of condenser 1s made by a
capacity tester This can also be made
by a circuit tester with its range set to
high resistance reading When needle
of tester swings violently and then
moves back to infinite gradually, 1t 1s
an mndication that condenser is in good
condition

If needle shows any steady reading
or if 1t registers zero, the hkelihood 1s
that transformer 15 out of order,
calling for replacement

Advance mechanism

< Vacuum advance mechanism -
mechanical parts >

-If vacuum-advance mechanism-fails
to operate properly, check for the
following items and correct the

EE-28

trouble as required
1  Check vacuum mlet for signs of
leakage at 1ts connection If necessary,
retighten or replace with a new one
2 Check vacuum diaphragm for air
leak

If leak 1s found, replace vacuum
control assembly with a new one
3 Inspect breaker plate for smooth
moving

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot Apply grease to
steel balls or, 1f necessary, replace
breaker plate as an assembly

< Centnfugal advance
mechanical parts >

When cause of engine trouble 1s
traced to  centrifugal  advance
mechanical part, use distributor tester
to check its characteristic

When nothing 15 wrong with its
characteristic, conceivable causes are
defectiveness or abnormal wearing-out
of dnving part or others

So do not disassemble 1t In case of
improper  charactersstic, take off
switch on-off part and check closely
cam assembly, governor weight, shaft
and governor spring, etc

In case centnfugal advance
mechanical part 1s reassembled, be sure
to check advance charactenstic by
distributor tester

DISASSEMBLY
AND ASSEMBLY

Disassembly

To disassemble, follow the below
procedure

1 Take off cap and disconnect rotor
head

2 Remove contact set

—~=Refer —te Figure - EE-65, -when--
contact set 1s removed

3 Remove vacuum controller
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EE469

Fig EE-71 Disassembling vacuum
controller

4  Remove terminal assembly

5 Unscrew two contact breaker set
screws and remove contact breaker
assembly

EE470

Fig EE-72 Unscrewing breaker set
screws

Fig EE-73 Remouing contact breaker

6 Pull knock pin out and discon-
nect collar to remove the entire
rotating parts

EEOQ73

Fig EE-74 Remouing knock pin

Fig EE-75 Removing rotation parts

7  When cam 1s to be removed, first
remove set screw since shaft head 1s
fastened by the screw to hold cam
down Put match mark across cam and
shaft so that onginal combination can
be restored at assembly

EEO75

Fig EE-76 Remouving cam

EEQ77

EE-29

8  When governor weight and spring
are disconnected, be careful not to
stretch or deform governor spring

After disassembling, apply grease to
governor weights

Assembly

Assembly can be made 1n reverse
sequence of disassembly Refer to
Figure EE-77 for replacement and
reassembly of governor spnng and
cam

When assembling shaft and cam set,
the driven sht offset direction and
rotor head positiomng tip should be as
shown in Figure EE-77 The governor
spring circular hook must be attached
to the side of the rotor head position-
ing tip at the cam

Then weight pin for governor spring
A with circular hook comes in long
rectangular hole

After assembly, check operation of
governor before wnstalling 1t on engine

Igmition timung should be tested
with unit mounted on engine

Shift center

Off set

Driven shit off set
- direction

—

Governor weight
Clearance for start and
end of advancing angle
Rectangular hook
Governor spring (B)
Cam plate

Weight pin

Circular hook
Governor spring (A)
Rotor posittoning tip

(3

AV = I o S ¥ R N Y

Fig EE-77 Setting governor spring and cam
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SPECIFICATIONS AND SERVICE DATA

Distributor type D4B402
Make HITACHI
Applied engine L18 (610)

(car)
Finng order 1-34-2
Rotating direction Counterclockwise
Igmtion timing (degree) 6°(BTDC)
(Retard side)
Phase difference 6° at crank angle
(degree)
Idling adjustment
M/T 6°/700 rpm
AT 6°/800 rpm
L i “N”’ position
Dwell angle (degree) 49° to 55°
Condenser capacity (2 F)
Advance side 02t0024
Retard side 0051 15%

EE-30
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The 1gnitton coll 1s of an oil-filled
type The ignition coil case 1s filled
with o1l which has good nsulating and
heat-radiating characteristics

High sparking voltage 1s produced

EEOD73

SPECIFICATIONS

Make and type

Primary voltage

Spark gap

Primary reststance at 20° (68°F)
Secondary resistance at 20° (68°F)
Resistor

e © @

IGNITION COIL

from starting to engine high revolution
by the resistor which 1s used in the
ignition cod circuit  The internal
resistor himits to a maximum safe flow
of the pnmary current through the

mm (in)

KQ

EE-31

Q@ e

coll and distributor contact points
Thus, 1t protects the contact points
dunng slow speed operation when
they are closed for long intervals

Primary terminal
Secondary terminal
Cap

Sprning

Side core
Primary coil
Secondary coil
Insulator o1l
Center core
Segment

Case

O N 00 N B LR

— —

Fig EE-78 Construction

HITACHI! (C6R-206)
12

More than 7 (0 2756)
15t017
95t0116

16
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DESCRIPTION
INSPECTION
CLEANING AND REGAP

DESCRIPTION

The spark plugs are of the resister
type, having 14 mm threads and 0 8 to
09 mm gap The inspection and clean-
g should be made penodically as
specified in the “Mantenance
Schedule™

Note All spark plugs mstalled on an
engme, must be of the same brand
and number of heat range

INSPECTION

1 Remove spark plug wire by
pulling on boot, not on wire 1tself

2 Remove spark plugs

3 Check electrodes and nner and
outer porcelans of plugs, noting the
type of deposits and the degree of
electrode erosion Refer to Figure
EE-79

Normal Brown to pgrayish-tan de-
posits and shght electrode wear
indicate correct spark plug heat
range

Carbon fouled Dry fluffy carbon
deposits on the insulator and
electrode were mostly caused by
slow speed drving 1 aty, weak
lgmtion, too nch fuel mxture,
dirty air cleaner, etc
It 15 advisable to replace with plugs
having hotter heat range

O1l fouled Wet black deposits show
excessive ol entiance. nto com-
bustion chamber through worn
nngs and pistons Or excessive
clearance between valve guides and
stems If the same condition
remains " after rapair, use a hottér
plug

SPARK PLUG

CONTENTS

EE-32 SPECIFICATIONS AND SERVICE DATA EE-33
EE-32 TROUBLE DIAGNOSES AND

EE-32 CORRECTIONS EE-33

Overheating White or hght gray -
sulator with black or gray brown
spots and bluish burnt electrodes
indicate engine overheating More-
over, the appearance results from

1gnition

incorrect tuming, loose

Overheating

4 After cleaning, dress electrodes
with a small fine file to flatten the
surfaces of both center and side
electrodes 1n parallel Set spark plug
gap to specification

5 Install spark plugs and torque
each plug to | 5to 20 kg-m (11 to 14
ft-1b)

6  Connect spark plug wires

CLEANING
AND -REGAP

Clean spark plugs it a sand blast

EE-32

spark plugs, low fuel pump pres-
sure, wrong selection of fuel, a
hotter plug, etc

It 1s advisable to replace with plugs
having colder heat range

Life
EEOQ79

Fig EE-79 Spark plug

type cleaner Avoid excessive blasting
Clean and remove carbon or oxide
deposits, but do not wear away
porcelain If deposits are too stubborn,
discard plugs

After cleaning spark plugs, renew
finng surface of electrodes with file
mentioned above Then gap spark
plugs to 08 to 09 mm (00315 to
00354 1n) using 2 round wire feeler
gauge All spark plugs new or used
should have the gap checked and reset
by bending ground electrode
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EEO80

Fig EE-80 Setting spark plug

TROUBLE

gap

DIAGNOSES AND
CORRECTIONS

1 When engine does not start

If there 1s no trouble in fuel system,
ignition system should be checked
This can be easily done by detaching a

SERVICE DATA AND SPECIFICATIONS

Make NGK
Item
Model BP-6ES
Applied engine L18 (with i
single carb )
Size (screw dia x reach) 14 % 19
mm
Pluggap mm 08to09
Tightening torque 20t030
kg-m

high tension cable from spark plug,
starting engine and observing con-

dition of spark that occurs between necessary

high tension cable and spark plug
termunal After checking this, repair as

Spark length Location Probable cause Corrective action
No sparks at all Distributor Defective insulation of condenser Replace
Breakage of lead-wire on low tension side Repair
Defective insulation of cap and rotor head Replace
Point does not open or close Repair

Ignition coil

Wire breakage or short circut of coil

Replace with new one

High tension cable Wire coming off Repair
Defective mnsulation Replace
1 to 2 mm (00394 . | Distributor Point gap too wide Correct
to 0 0787 1n) or O1l sticking on point Clean
irregular
Point burnt too much Replace .
Less than 6 mm Spark plugs Electrode gap too wide Correct or replace

(02362 1n)

Too much carbon
Broken neck of insulator

Expiry of plug life

Clean or replace
Replace
Replace

EE-33
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mspection of ignition system should
be carried out

resulting from the 1gnition system and
other engine conditions not related to
ignition  Therefore, first complete

2 When engine rotates but does not
run smoothly

In this case, there are many causes

Condition Location Probable cause Corrective action
Engine misses Distributor Darty point Clean
Improper point gap Correct

Ignition coil

High tension code

Spark plugs

Leak of electricity of cap and rotor head
Defective insulation of condenser
Defective arm.

Defective spring of arm

Breakage of lead wire

Worn out or shaky breaker plate

Worn out or shaky distnibutor shaft

Layer short circuit or use of inferior quahty

Deterioration of insulation and leak of
electricity

Dirty

Leak of electricity at upper porcelamn
insulater

Repaur or replace
Replace
Ol shaft
Replace assembly
Replace
Replace assembly

Replace assembly

Replace with good one

Replace -

Clean

Repair or replace

Engine causes Distributor Improper and advance timing Correct the fitting
k?tocklng very Coming off or breakage of governor spring Correct or replace
often
A pmn or a hole of governor portion worn Replace
out
Spark plugs Burnt too much Replace
Engine does not Distributor Improper and retarded timing Correct the fitting
give enough Defective function of governor Replace assembly
ower
P Dirty point Clean
Point gap too narrow Correct
bpark plugs Dirty I Clean

EE-34
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Engine Removal & Installation

ENGINE REMOVAL AND INSTALLATION

REMOVAL
INSTALLATION

REMOVAL

It 18 much easier to remove engine
and transmission as a single unit than
to remove only engine from the engine
compartment After removal, the
engine can be separated from the
transmission assembly

Notes

a Be sure to hoist engine and jack up
transmission mn a safe manner

b Fender covers should be used to
prevent damaging car body

¢ Place wheel chocks 1n front of front
wheels and 1n rear of rear wheels

1 Disconnect battery ground cable
from battery terminal

2 Remove hood as follows

(1} Mark hood hinge locations on
hood to facilitate proper remstallation
(2) Support hood with hand and
remove bolts securing 1t to hood hinge,
taking care not to let hood slip when
bolts are removed See Figure ER-1

.

[z

.

Fig ER-1 Remouving hood securing
bolts

(3) Remove hood from hood hinge
with the help of an assistant

3 Dramn engine coolant and engine
ol

4 Remove radiator grille

5 Disconnect upper and lower hoses
from radjator

CONTENTS

ER-2 ENGINE MOUNTING INSULATOR ER-4

ER-4 FRONT INSULATOR ER-4
REAR INSULATOR ER-4

Notes On automatic transmission

equipped cars

a Remove splash board

b Disconnect ol cooler hoses at oil
cooler installed at the lower end of
radiator See Figure ER-2

ER121
Fig ER-2 Remouing oil cooler hoses

¢ Disconnect vacuum hose

d Disconnect wire connections at m-
hibitor switch and at downshift
solenoad

6  Remove four bolts securing radia-
tor to body and detach radiator and
radiator shroud (if so equipped)

7  Disconnect engine ground cable
at the body connection end See
Figure ER-3

ER176

Fig ER-3 Disconnecling engine
ground cable

8  Disconnect hose(s) from air clean-
er and remove air cleaner

ER-2

9  Daisconnect
(1) Fuel hose at fuel pump
(2) Accelerator inkage

10  Remove high tension cable from
1gnitton col

i1 Dusconnect wiring harnesses for
starter, alternator, back-up lamp, oil
pressure switch and thermal transmat-
ter at two connector plugs of engine
compartment main hamess

12 Disconnect vacuum hose of

Master-Vac at intake mamfold, if so
equipped

13 Dusconnect heater inlet and out-
let hoses, 1f so equipped See Figure
ER4

ER340

Fig ER-4 Remouing heater inlet and
outlet hoses

14 Remove clutch operating cyl-
inder from clutch housing See Figure

Fig ER-5 Remouing clutch operating
cylinder
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15 Disconnect speedometer cable
from rear extension housing

16 Disconnect parking brake cable
at cable adjuster

17 Remove transmission control
linkage

(1) For cars equpped with manual
transmission, remove gear shift control
lever See Figure ER-6

Fig ER-6 Remouwing gear shift
control lever

(2) For cars equipped with auto-
matic transmission, disconnect selector
range lever from manual shaft See
Figure ER-7

Fig ER-7 Disconnecting selector
range lever

18  Disconnect exhaust front tube
from exhaust mamfold

Loosen rear tube connector, and
remove front tube assembly

N
1

1 Front tube

ER180 2 Rear tube

Fig ER-8 Disconnecting exhaust front
tube from rear tube

19  Disconnect propeller shaft at
compamon flange of gear carner

Note Put match marks on both the
shaft and compamon flange so that
shaft can be reinstalled in the orig:-
nal position

20 For cars equipped with 3-joint
propeller shaft, remove center beaning
bracket attaching bolts and remove
center beanng support from floor
panel See Figure ER-9

support

21  Withdraw sleeve yoke from rear
extension housmg Plug up rear end of
rear extension housing to prevent ol
leakage

22 Support transmussion with jack
23 Remove two rear engine mount-
g nuts (1) as shown n Figure ER-10
24  Remove four rear engine mount-
ing member securing bolts @) as
shown 1n Figure ER-10 and detach
mountmg member

ER125

1 Rear engine mounting nut

2 Rear engine mounting
member securing bolt

3 Rear engine mounting
merber

4 Rear engine mounting
msulator

5 Rear engine mounting
msulator to transmission
securing bolt

Tightening torque (T) of

bolts or nuts kg-m (ft-1b)

@ T 09t012(7t09)

T 19to26(l14t019)

Fig ER-10 Remouwng rear engine
mounting member

25 Connect suitable wires to engine
siingers and raise engine to take weight
off front mounting insulators

26 Remove bolts securng engme
support to front mounting insulators
27 Raise engine and transmission,
and remove from car as a single unit
See Figure ER-11

Note Be careful not to allow the umt
to hit against any adjacent parts

ER126

Fig ER-11 Lifting the engine



Engine” Removal & Installation

INSTALLATION

Install in the reverse order of re-
moval, observing the following wnstruc-
tions
1  When mstalling, first secure rear
engine mounting member to body
2  Refer to applicable sectron when
installing and adjusting any parts
3  When installing hood following
engme 1nstallation, be sure that 1t 15
properly centered and that hood lock
operates securely Refer to Section
BF for Adjustment

Front mounting T

5to 10 (0 197 to 0 394)

ENGINE MOUNTING
INSULATOR ‘

[
-

Three nsulators are used to mxounlt
the engine and transmission, two lo-
cated at left and nght front ends of
cylinder block and one at transmission
rear extension housing 4

Replace msulator if 1t shows signs
of separation or deterioration

Be sure to keep insulator free from
ol or grease See Figure ER-12

510 10 (0 197 to 0 394)

Unit mm (1n)

Tightening torque (T)of @ T 19to26(14tol9)

boltsornuts kg-m (ft-lb) @ T 09to12(7t09)

ER127 Ce

2 i ' 1

FRONT INSULATOR

Right and left front mnsulators are

identical, and are interchangeable See
Figure ER-13

Front Projection. ‘

'
)

Projection

_ ERo079 -
Fig ER-13 Front wnsulator

.
~

Removal - - - . -

1 . Support engine with a jack

Fig ER-12 Structure view of engirne mountfr'lg—

I
2  Remove nuts securing front
engine, mounting nsulator to front
suspension‘membér
Remove bolts

securing  engine

. hounting rsulator to engine mount-
« _ g bracket"’ -
*. 3 - Raise engine shightly and remove

_nsulators *

- 3oa ot
.
i . .

TLes, ™ -
- L H

NS .
Inspection -
1

.

. < 5 4. .

.+ If there 15 damage, deterioration or
- separation of bounded surface, re-
* place )

i

Installation STy

- +

_Install front insulator in the reverse
order of removal, observing the fol-
lowing instructions ’

ER-4

. Front sulator can be adjusted
Sideways After mounting the engine
on front msulators, make sure that the
engine 1s properly aligned

Note When connecting front insula-
tor to engine mountmng bracket,
align the projection on front insula-
tor with the notch in engme mount-
ing bracket ’

REAR INSULATOR

Front

1 Support the transmission with a
jack X

2 Remove nuts securing rear engine
mounting mnsulator to mounting mem-
ber

3 Remove bolts connecting rear
engine mounting insulator to transmis-
s10n rear extension housing

4  Raise transmussion shightly, and
remove nsulator N

'

Inspection

If there 1s damage, deterioration or
separation of bounded surface, re-

.

place .

Installation

Install rear engine mounting nsula-
tor in, the reverse, order of removal,
observing the followmng nstructions

Install_insulator in place with the

direction of mounted -1nsulator the

same as that 1n Figure ER-14 ;



Engine Removal & Installation

SERVICE DATA AND SPECIFICATIONS

Tightening torque kg-m (ft-1b)
Rear mounting member to body 19t026 (141019)
Rear insulator to rear mounting member 09toi2 (7te9)
Transmussion to rear msulator 0%to12 (7t09)
Front insulator to front suspension member 09to12 (7tae9)
Front tnsulator to engine support bracket 19t026 (14t019)
Engine to engine support bracket 19t026 (14t019)
Cylinder block gusset to auiomatic transmission 27t033 (20to24)

ER-5
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Clutch

DESCRIPTION
REMOVAL
DISASSEMBLY

DESCRIPTION

The clutch (C200S Type) 1s a single
dry disc type using a diaphragm spring

e

-

REMOVAL

1 Remove transmussion from en-
gine Refer to Section TM for Removal
Procedure - -
2 Loosen bolts attaching clutch
cover to flywheel, one turn at a time
each, until spring pressure 1s released

-t

CLUTCH

CONTENTS

CL-2 INSPECTION AND ADJUSTMENT CL-3
CL-2 ASSEMBLY CcL-4
CL-2 INSTALLATION cL4

It consists of the clutch disc, pres-
sure plate, diaphragm spring, thrust

Be sure to turn them out' in a criss-
cross fashion )

3 Remove clutch disc and cover
assembly ’

Notes
a Be careful not to allow grease or o1l
to get on clutch linings .

CL-2

rings, clutch cover, and clutch release
bearing

Ctlutch disc assembly
Clutch cover assembly
Release bearing

Release sleeve
Withdrawal lever
Withdrawal lever bail pin

[- WAV PR

cL149

Fig CL-1 Exploded view of clutch assembly

b Be careful not to drop clutch disc
or clutch cover assembly

DISASSEMBLY -

1 Clutch cover assembly cannot be

" disassembled since diaphragm sprning 1s



Clutch

securely rniveted to clutch cover and
clutch cover assembly 1s balanced

If necessary, replace clutch cover
assembly as a complete umt
2 Remove clutch release mechanism
as follows

Release beanng
Release beanng
sleeve !
Hotlder spring .
Dust cover
Withdrawal lever

‘6 Retamer spring

@)

CL213 [

v Bt

Fig CL-2 Exploded view of clutch
release mechanism

(1) Remove dust cover from clutch
housing
(2) Using a flat-head screwdnver,
remove retamng spring from ball pin
in front cover of transmission
(3) Remove withdrawal lever to-
gether with clutch release bearing and
holder spring L
(4) Remove holder sprng from
withdrawal lever; and detach clutch
release bearing from withdrawal lever
At this time, remove retainer spring
from withdrawal lever

3 Remove clutch release bearing
from beanng sleeve, using a umiversal
puller See Figure CL-3

2 "
LY oot ‘
P AT OOLEN E‘ e eetee

cLO14

Fig CL-3 Disassembling release bearing

4 Remove pilot bushing 1n crank-
shaft, using a Pilot Bushing Puller
ST16610001, if necessary See Figure
CL4

\STIGGIOOOI

EM425
Fig CL-4 Pulling out pilot bushing

INSPECTION AND
ADJUSTMENT

Wash all the disassembled parts
except release beanng and disc assem-
bly ir suitable cleaming solvent to
remove dirt and grease before making
mspection and adjustment

Flywheel and pressure plate

Check friction surface of flywheel
and pressure plate for scoring or
roughness Shght roughness may be
smoothed by using fine emery cloth If
surface 15 deeply scored or grooved,
the part should be replaced

Clutch disc assembly

Inspect clutch disc for worn or oily
facings, loose nivets, and broken or
loose torsion springs

1 If facings are oily, the disc should
be replaced In this case, inspect trans-
mussion front cover ol seal, pilot
bushing, engine rear oul seals and other
points for o1l leakage

2. The disc should also be eplaced
when facings are worn locally or worn
down to less than 0 3 mm (0012 n)
at nivets

Depth
gduge
1

Above 0 3 mm
{0 0121n)

CLOBY

Fig CL-5 Measuring clutch hining

CL-3

3 Check disc plate for runout when-
ever the old disc or a new one 15
installed

4  If runout exceeds 0 5 mm (0 020
mn) at the outer circumference of
facing 95 mm (374 m) from the
center, replace or repair disc assembly

Fig CL-6 Measuring dise runout

5 Check the fit of disc hub on
transmission main dnve gear sphnes
for smooth shdmg If splines are worn,
that 1s, backlash exceeds 04 mm
(0016 1n) at the outer edge of clutch
disc, clutch disc or mamn drve gear
should be replaced

Clutch cover assembly

1  Check the end surface of dia-
phragm spring for wear If excessive
wear is' found, replace clutch cover as
an assembly

2 Measure the height of diaphragm
spring as outlined below

(1) Ptace Distance Piece
ST20050100  on Base  Plate’
ST20500010, and then tighten clutch
cover assembly on the base plate by
using Set Bolts ST20050051 See
Figure CL-7 )

/S 120050100

$T20050010 $120050051

'l
]
¢A-------a ]

CL151

Fig CL-7 Measuring the height of
diaphragm spring

(2) Measure the height “A” at sever-
al points with a vermer caliper depth
gauge See Figure CL-7

If the height “A” of spring end 1s
beyond the specified value, adjust the
spnng height with Diaphragm Sprng
Adjusting Wrench ST20050240 See
Figure CL-8



Clutch

Height “A”
310t0330mm
(1220t0 1229 1n)

If necessary, replace clutch cover as
an assembly Also, unevenness of dia-
phragm spring toe height should be
less than 0 5 mm (0 020 1n) on 62 mm
(244 ) diameter of diaphragm
spring

§T20050240

CcL152

Fig CL-8 Adjusting spring hewght

3 Inspect thrust rings for wear or
damage

As these parts are invisible from
outside, shake cover assembly up and
down to bsten for clattering noise, or
hammer hghtly on nivets and hsten for
a shghtly cracked noise Any of these
nowses indicates necessity for replace-
ment as a complete assembly

Release bearing and sleeve

1 Check for abnormal wear on con-
tact surface of withdrawal lever, ball
pn and beanng sleeve

Hold beanng mner race and rotate
outer race while applying pressure to
it

If the beaning rotation 15 rough or
noisy, replace bearing

Pilot bushing

Check the fit of pilot bushing in the
bore of crankshaft

Check pilot bushing 1n crankshaft
for wear, roughness or bell-mouthed
condition

If necessary, replace 1t When bush-

- 1ng 15 not suitable for further use, be-

sure to check transmisston main drive
gear at the same time

+

ASSEMBLY

Release bearing and sleeve

I When mnstalling release bearing on
sleeve, use a press and seat bearing
securely on sleeve

Note Do not press ouicr race See
Figure CL-9

(¥

CcL215
Fig CL-9 Installing release bearing

2  Before or during assembly;
lubncate the following points with a
light coat of multi-purpose grease

(1) Inner groove of release bearing
sleeve

Pack this recess

cL216

Fig CL-10 Lubncating recess of
bearing sleeve

(2) Contact surfaces of withdrawal
lever, lever ball pin and beanng sleeve
(3) Contact surfaces of transmission
front cover See Figure CL-11

Fig CL-11 Lubricating pomt.; of ’

withdrawal lever and
front cover

CL4

(4) Contact surface of transmission
main dnve gear sphnes [grease
(including Molybdenum Disulphide)]

Note A very small amount of grease
should be applied to the above
pomts If too much lubncant is
applied, 1t will run out on the
friction plates when hot, resulting
i damage to clutch disc facings

3  After lubnicating, connect with-
drawal lever to holder spring and
release bearing and beanng sleeve as-
sembly to holder spring After -
stalling them on clutch houstng, install
dust cover

Pilot bushing

Before nstalling a new bushing,
thoroughly clean bushing hole Instali
bushing 1n crankshaft using a soft
hammer

Bushing need not be ouled See
Figure CL-12

Crankshaft
Fly wheel

Pilot bushing cL217

Fig CL-12 Installing pilot bushing

INSTALLATION

1 Apply a lght coat of grease
(ncluding Molybdenum Disulphide) to
transmission mamn drive gear splines

Shde clutch disc on main dnive gear
several tumes

Remove clutch disc and wipe off
excess lubricant pushed off by disc
hub

Note Take special care to prevent
grease or oil from getting on clutch
facing.

2  Remstall clutch disc and clutch
cover assembly

Support clutch disc and cover as-
sembly with Clutch Algning Bar
ST20660000 See Figure CL-13

Note Be sure to keep disc facings, -

flywheel and pressure plate clean

and dry



Clutch

ST20660000

cL153

Fig CL-13 Installing clutch cover
assembly

DESCRIPTION

CLUTCH PEDAL
REMOVAL
INSPECTION
INSTALLATION
ADJUSTMENT

CLUTCH MASTER CYLINDER
REMOVAL
DISASSEMBLY
INSPECTION

DESCRIPTION

The hydraulic clutch control con-
sists of a pendent pedal, a master
cylinder, an operating cylinder and a
withdrawal lever

3 Install bolts to securely tighten
clutch cover assembly to flywheel
Each bolt should be tightened one turn
at a time m a criss-cross fashion to the
specified torque, 16 to 2 1 kg-m (12
to 15 ft-1b)

Note Dowels are used to properly
locate clutch cover on flywheel

CLUTCH CONTROL

4  Remove Clutch Aligning Bar

5  Install transmission 1n engine

6 Install clutch operating cylinder
to clutch housing

CONTENTS

CL5 ASSEMBLY cL7
cL6 INSTALLATION cL7
cL-6 OPERATING CYLINDER cL-8
CL-6 REMOVAL CL-8
CL-6 DISASSEMBLY cL-8
cL-6 INSPECTION cL-8
CL-7 ASSEMBLY cL8
cL7 INSTALLATION cL8
cL-7 BLEEDING CLUTCH SYSTEM cL8
cL7

When the clutch pedal 1s depressed,
the piston of the master cylinder
forces clutch fluid to the operating
cylinder via a pipe hne The movement

CL-5

of the operating cylinder piston 1s
transmutted to the withdrawal lever
through the push rod, thus disengaging
the clutch

Clutch pedal

Clutch master cylinder
Clutch piping
Operating cylinder
Withdrawal lever
Release bearing

Clutch cover

Clutch disc

Return spring

Push rod

OV AWM hWN =

[

cL097

Fig CL-14 Clutch operating system



Clutch

Stroke 30 mm (1 18 1n) *

|

cLO098

Fig CL-15 Non-adjustable operating cylinder

The operating cylinder 15 a non-
adjustable type that uses no return
spring In this unit, the withdrawal-to-
push rod play adjustment 1s not neces-
sary since the “S™ as shown n Figure
CL-15 serves to automatically com-
pensate for clutch disc wear

CLUTCH PEDAL

REMOVAL

1 Pry off cotter pin and take out
clevis pin, disconnect push rod from
pedal assembly

2 Unhook return spring Back off
fulcrum pin and remove pedal as-
sembly

Note Before removing clutch pedal,
note toe board clearance at_pedal

pad. ’

INSPECTION

Clean the following parts in clean-
ing solvent and check for wear, dam-

age or other abnormal condition: - 2

Replace faulty parts

1 Return spring
2 Pedal sleeve
3 Pedal boss, etc

INSTALLATION _ _

To install, reverse the order of
removal Apply multi-purpose grease
to the friction surfaces of the disas-
sembled parts as shown in Figure
CL-19

Note Refer to Figure CL-17 for the
correct direction of return spring.

Fig CL-17 Hooking return spring

ADJUSTMENT

1 Adjust pedal height to 175 mm
(6 89 1n) by adjusting pedal stopper
and tighten lock nut “A” to specified
torque -

Turn n or out push rod adyusting
screw until a2 play of 1 to 5 mm
004 to 020 i) at clevis pmn 1s
obtained Then tighten lock nut “B”
to specified torque

CL6

Clevis pm
Cotter pin
Return spring
Pedal boss
Pedal assembly
Bush

Sleeve

Push rod
Fulcrum pin

OO0~ B W N

CLO99

Fig CL-16 Exploded view of clutch pedal

Fig CL-18 Bending clevis pin

Notes

a Exercise care in adjusting the play
so as not to block the- port on
master cylinder A blocked port
may resuft if there is too small a
play at clevis pin

b Bend clevis pin completely.

Tightening torque: )
Pedal installation bolt
(Fulcrum pin)
306to4.14 kg-m
(22 to 30 ft-Ib)

Lock nut “A”, “B”
079 to 1 07 kg-m
(6 to 8 ft-Ib)



Clutch

CcL102 |

Note. Depress and release clutch
pedal over its entire stroke to en-
sure that the clutch linkage oper-
ates smoothly without squeaking
noise, interference or binding

1 - '

Fig CL-20 Exploded view of clutch master cylinder

1 Reservorr cap 6 Return spring

2 Reservorr 7 Sprng seat

3 Reservou band 8 Valve spring

4 Cylinder body 9 Supply valve rod
5 Supply valve stopper 10 Supply valve

1 Lock nut “A”

2 Lock nut“B”

Pedal height a

175 mm (6 89 1n)
Pedal full stroke b
135 mm (5 31 1n)

@ Multi-purpose grease

Fig CL-19 Adjusting pedal height

CLUTCH MASTER
CYLINDER

REMOVAL

1
2
3

Pry off snap ning on clevis pin
Remove clevis pin at push rod

Disconnect clutch tube from mas-

ter cylinder and drain brake fliid

4

Remove nuts securing master cyl-
tnder to dash panel and disconnect

master cylinder

11
12
13
14
15

Primary cup
Piston

Push rod
Secondary cup
Stopper

CcL-7

16 Stopper nng
17 Dust cover
18 Locknut

CL265

DISASSEMBLY

1  Remove dust cover and take off
stopper ring from body

2 Remove push rod and piston as-
sembly ’

3  Remove spnng seat from piston
and take off piston cup, if necessary
See Figure CL-20

Note Discard piston cup if 1t 1s re-
moved from piston assembly -

INSPECTION .

Note To clean or wash all parts of
master cyhinder, clean brake fluid
must be used Never use mineral
oils such as gasoline and kerosene
It wall ruin the rubber parts of the
hydraulic system

1 Check cylinder and piston for
uneven wear or damage, and replace 1f
necessary

2  Renew piston cup when disas-
sembled [t must also be replaced when
wear or deformation due to fatigue or
damage 1s found

3 Damaged dust cover, ol reservoir
or cap, should be replaced Return
spring and valve spring must also be
replaced when they are broken or
weak ’

ASSEMBLY

Assemble clutch master cyhnder in
the reverse procedures of disassembly,
observing closely the following instruc-
tions

1 Dip piston cup in brake fluxd
before installing Make sure that 1t 1s
correctly faced 1n position

2 Apply a coating of brake fluid to
cyhnder and piston when assembling

INSTALLATION

Install clutch master cylinder in the
reverse procedures of removal, observ-
ing closely the following instructions

1 Adjust the pedal height by chang-
ing the length of push rod, refernng to
Installation and Adjustment

2 Bleed air out of hydraulic system,
referring to Bleeding Clutch System



Clutch

Tightening torque
Master cylinder to dash panel
securing nut
079 to 107 kg-m
(6 to 8 ft-Ib)
Clutch tube connector
15t018kgm
(11 to 13 ft-lb)

Note When instaling clutch tube, use
Flare Nut Torque  Wrench
GG94310000

OPERATING
CYLINDER

Fig CL-21 Remouing operating
eylinder

REMOVAL

1 Detach clutch hose from oper-
ating cylinder

2 Remove two bolts securing oper-
ating cylinder to clutch housing

DISASSEMBLY

1 Remove push rod with dust
cover

2 Remove piston assembly and
piston spnng

3 Remove bleeder screw

@
in g&d—gﬂb
€)
cL107
1 Pushrod 4 Piston

5 Operating ¢ylinder
6 Bleeder screw

2 Dust cover
3 Piston spring

Fig CL-22 Exploded view of
operating cylinder

INSPECTION

Visually inspect all disassembled
parts, replacing those worn or dam-
aged beyond specifications

ASSEMBLY

Assemble 1n the reverse order of
disassembly Closely observe the fol-
lowng mstructions

1 Pnor to assembly, dip piston cup
n clean brake fluid

When installing cup, pay particular
attention to 1ts direction
2 Dwp cylinder and piston n clean
brake fluid before assembly

Note Be sure to install piston as-
sembly with piston spring m place

INSTALLATION

Instali 1in the reverse order of re-
moval Closely observe the following
instructions

Notes
a Bleed arr thoroughly from clutch
hydraulic system

cL-8

b Do not install return spnng, or
clutch will not disengage properly
Tightening torque
Operating cylinder
securing bolt
25t030kg-m
(18 to 22 ft-Ib)
Bleeder screw
07 to 09 kgm
(5 to 7 ft-Ib)

BLEEDING CLUTCH
SYSTEM

To bleed clutch system, use the
same procedure as descnibed in Brake
System

1 Fill ol reservoir of operating cyl-
mder with brake flud

2 Detach cap from bleeder screw on
operating cylinder and, in 1ts place,
connect a vinyl tube

3 Pour a small amount of brake
fluid 1nto a clean contamer and inscrt
the open end of the vinyl tube into 1t
4  Have a co-worker depress clutch
pedal two or three times With clutch
pedal depressed fully, loosen bleeder
screw to bleed air out of clutch sys-
tem

5. Tighten bleeder screw and release
the pedal

6 Repeat above steps until no ar
bubbles appear 1n vinyl tube

Notes

a. Always keep brake flud m aoil
reservorr so that it flows continu-
ously into the lme

b Use care not to allow brake flud to
come 1nto contact with pamnted
surfaces

¢ Make sure that no leak occurs at
connections

d Pour brake fluid mto oil reservoir
up to the specified level
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SERVICE DATA AND SPECIFICATIONS

Clutch cover
Diaphragm spring-to-flywheel distance mm (1n)

Unevenness of diaphragm spring toe

height mm (in)

Full pressure kg (ib)

Quter of flatness of pressure plate mm (in)

Allowable refacing limit mm (1n)
Clutch disc

Facing size
QOuter dia x nside dia

x thickness ‘mm (in)
Total friction area cm? (sq 1n)
Thickness of disc assembly
Free mm (1n)
Compressed mm (1)

Number of torsion springs
Allowable mimimum depth of rivet

head from surface mm (1n)
Allowable facing runout " mm (i)
Allowable free play of spline
(at the outer edge of disc) mm (n}
Clutch pedal
Pedal height ' mm {1n)
Play at clevis pin mm (in)
Full stroke mm (in)
Pressing strength at full stroke kg (Ib)

Master cylinder-clutch
Diameter of master cylinder mm (1n)

Allowable maximum clearance between
cylinder and piston mm (in)

Clutch operating cylinder

Diameter of operating cylinder mm (in)

Tightening torque

Clutch mounting bolt kg-m (ft-1b)

cL9

3101033 0(1 220 to 1 229)

less than 0 5 (0 020)
450 (992)

005 (0 0020)
10(0039)

200x 130 x 3 §
(787x512x0138)
362 (56 1)

851092 (0335 to 0362)
761080 (0299 to 0 315)

6

‘ 03(0012)
05 (0 020)

04 (0 016)

175 (6 89)

1to 5 (0 04 to 0 20)
. 135 (5 31)

104 (229)

1587 (%)

015 (00059)

1905( %)

16t022(12 1o 16)
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause and testing Corrective action

' Shipping clutch

Shpping of the clutch 1s obvious when any of the following symptoms 1s encountered during
operation

(1) Car will not respond to engine speed during acceleration
(2) Insufficient car speed
(3) Lack of power dunng uphill dniving

Some of the above conditions are also experienced when engine problem occurring First
determine whether engine or clutch is causing the problem

If shpping clutch 1s left unheeded, wear and/or overheating will occur on clutch facing until it 1s
no longer serviceable

TO TEST THE CLUTCH FOR SLIPPING, proceed as follows

During upgrade travelling, open throttle until engine 1s runming at about 40 to 50 km/h (25 to
30 MPH) with gear shift lever in 3rd speed position Now, shift into top gear and at the same
time rev up engine If clutch 15 shpping, car will not respond soon to the operation of
accelerator pedal

e Clutch facing worn excessively - Replace -
e Ol or grease on clutch facing - Replace
e Warped clutch cover or pressure plate Reparr or replace

Dragging clutch

Grabbing clutch is particulariy obvious when shifting gears, espectally into low gear
TO TEST THE CLUTCH FOR DRAGGING OR GRABBING, proceed as follows

(1) Start up engine Disengage clutch Shuft into reverse gear, and then into Neutral Under this
condition, gradually increase engine speed, and again shift into reverse gear If clutch s
dragging, gear “grating™ 15 heard when shifting from Neutral into Reverse

(2) Stop engine and shuft gears (Conduct this test at each gear position )

(3) Instep (2), gears are shifted smoothly except st speed position at 1dling

a If dragging 15 encountered at the end of shifting, check condition of transmission
synchromechanism
b If dragging 1s encountered at the beginning of shifting, proceed to step (4) below

(4) Push change lever toward Reverse side, depress pedal to check for free play
a  If the pedal can be depressed further, check clutch condition -
b If the pedal cannot be depressed further, proceed to step (5) below

(5) Check clutch control (pedal height, free play, etc) If no abnormal condition exists and 1f
pedal cannot be depressed further, check clutch condition

o Clutch disc runout or warped Repair or replace
o Wear or rust on hub splines in clutch disc Clean and lubricate with grease, or replace
o Diaphragm spring toe height out of ad- Adjust or replace

Justment or toe tip worn

e Worn or improperly installed parts Repar or replace

- CL-10
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Condition - . .Probable cause and testing Corrective action

Puisating clutch Pulsating clutch pedal 15 usually noticeable when car just starts off and clutch 15 partially
engaged .

e Weakened or broken clutch disc torsion |, Replace

spring

e Oul or grease on clutch facing Replace

e Clutch facing out of proper contact or _Replace
clutch disc runout

o Loose nivets Replace

e Warped pressure plate or clutch cover Repair or replace
surface

e Unevenness of diaphragm spnng toe Adjust or replace
height

‘ e Loose engine mounting or detertorated Retighten or replace
rubber
Noasy clutch A noise 1s heard after clutch 1s disengaged
o Damaged release bearing Replace

- A noise 1s heard when clutch 1s disengaged

e Insufficient grease on the shding surface Apply grease
' of bearng sleeve
o Clutch cover and bearing are not nstalled Adjust )
correctly ‘ -

! A noise 15 heard when the car 1s suddenly started off with clutch partially engaged

e Faulty pilot bushing -~ | Replace

.Rabbit-hopping clutch When “rabbit-hopping” of clutch accurs, car will not start off smoothly from a standing start or
clutch 1s engaged before clutch pedal 1s fully depressed

+

-

o Ol or grease on clutch facing Replace
o Clutch facing worn or loose nivets Replace
; e Wear or rust on splines l‘n drive shaft and Clean or replace
clutch disc
e Warped flywheel or pressure plate Reparr or replace
o Loose mountings for engine or power ) Retighten —

train units

- cL-1n
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SPECIAL SERVICE TOOLS

Tool number For Reference
No & Description use page or
tool name Unit mm (in) on Figure No
1 | ST20050010 Zig Fig CL-7
Base plale 510
Cl10
C130
2 | ST20050051 530
Set bolt C30
3 | ST20050100
Distance piece
7 8 mm (0 307 1n)
4 ] ST20050240 710 Fig CL8
Diaphragm spring 150 (5 91) . . 610
adjusting wrench 510
JIsHne ; c110
C130
seo32 | 230
32(0126) C30
5 S$T20660000 This tool 1s used to conduct disc centenng by nserting the tool into Page CL4
Clutch ahgning pilot bushing in flywheel, when 1nstalling clutch assembly to flywheel Fig CL-13
bar
SE001
6 | ST16610001 G20 Fig CL4
Pilot bushing 210 827 G18
puller : \ L24
L18
44 (173) L16
Li4
SE191
7 | GG94310000 Thus tool 1s used to tighten and loosen clutch tube flare nut All Page CL-8
Flare nut torque models
wrench
23
3 (9 1) -
- - 22 - ——— -
L7 %)
SE227

CL-12
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Transmission

. 4-SPEED TRANSMISSION (TYPE: FAW63L)

DESCRIPTION

REMOVAL

DISASSEMBLY
GEAR DISASSEMBLY
MAINSHAFT DISASSEMBLY

MAIN DRIVE SHAFT D{SASSEMBLY

SYNCHROMESH DISASSEMBLY
INSPECTION

TRANSMISSION CASE AND

REAR EXTENSION HOUSING

BEARINGS

GEARS AND SHAFTS

DESCRIPTION

The transmussion 1s a fully synchro-
mzed 4-speed type that uses helical
gears The reverse gear 1s a shding mesh
type using spur gears In construction,
the main drive gear 1s meshed with the
counter drive gear The forward speed
gears provided on the countershaft are
m constant mesh with the mamn gears
Each of the mamn gears rnides on the
mainshaft through the needle roller

CONTENTS
TM™M-2 BAULK RINGS ™6
T™M-3 OIL SEAL T™-6
T™M-3 ASSEMBLY TM-6
T™M-4 FRONT COVER TM-6
TM-4 REAR EXTENSION HOUSING T™M-7
T™M-5 GEAR ASSEMBLY T™-7
TM-6 MAIN DRIVE GEAR ASSEMBLY TM-8
TM-€ REVERSE IDLER GEAR ASSEMBLY T™M-8
COUNTER GEAR ASSEMBLY ™S8
T™-6 TRANSMISSION ASSEMBLY ™9
T™-6 INSTALLATION ™9
T™-6

beanng, thus rotating freely on the
mainshaft When the transmission 1s
shifted, the action causes the coupling
sleeve to shde on the synchromizer
hub This engages its inner teeth with
the outer teeth formed on the mam-
shaft gear

The synchromizer hub 1s fitted to
the mamnshaft by sphne so they turn
together as'a unit as the mamshaft 1s
rotated The transmission 15 of a

Wi

‘s e

Wamer type On Warner type, the
baulk nngs synchromze the coupling
sleeve with the mamnshaft gear Placing
the speed control lever n the reverse
posttion throws the mainshaft reverse
gear into engagement with the reverse
idler gear, the transmission 1s reversed
The transmussion consists of two major
elements, a complete transmssion case
and a rear extension The case contains
all gears and gear shafts

™

71
I

= f———— e e 1

DIOIOIC @®
S
LM 1N,
e :
— - -
I
i
i
TM821 Tt -

I’

.
“')'_“l 1 Front cover 13 Ist speed gear, manshaft
- - 2 Man dnve shaft 14 Countershaft
3 Transmssion case 15 Mainshaft beanng
’ 4 Counter gear 16 Reverse hub
5 Baulk nng 17 Reverse gear
6 Coupling sleeve 18 Mainshaft lock nut
-7 Shifting insert 19 Reverse 1dler gear
8 Synchromzer hub 20 Reverse tdler shaft
9 31d speed gear, mainshaft 21 Mamshaft
10 2nd speed gear, mainshaft 22 Rear extension housing

11 Needle beanng
12 Reverse idler gear

23 "Specdometer drive gear

Fig TM-1 Sectional view of F4W83L transmussion

T™-2
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REMOVAL

To dismount the transmission from
the car, proceed as follows

1  Disconnect battery ground cable
2 Jack up the car and support its
weight on safety stands Make sure
that safety 1s insured

3 Loosen off control lever securing
nut and remove lever
™2

See Figure

Fig TM-2 Remouing control lever

4  Disconnect front exhaust tube

5 Dusconnect wires from reverse
lamp switch (back-up lamp switch) at
connectrons

6  Remove clutch operating cylinder
from transmussion case See Figure

Fig TM-3 Remouwng clutch
operating cylinder

7 Disconnect speedometer cable
from rear extension housing See
Figure TM4

Fig TM-4 Disconnecting wires and
cables

8 Dusengage propeller shaft Refer
to the section “‘Propeller Shaft

Note Plug up the opeming in rear
extension housing to prevent ol
from flowing out

9  Support the engine by locating a
jack under o1l pan with a wooden
block used between o1l pan and jack
10 Support the transmission by
means of a jack

11  Remove two bolts securing
transmission to rear engine mounting
insulator, and remove four cross-

member mounting bolts See Figure
TM-5

TM984
Fig TM-5 Remouing crossmember

12 Lower jack so that transmission
can be dismounted from the car easily

13 Remove starter motor from
transmission case
14 Remove four bolts securing

engine to gussets

Remove three bolts securing gussets
to engine rear plate and transmission
case, and separate gussets from engine
block and transmission case See
Figure TM-6 '

TMS533
Fiwg TM-6 Remouing gusset

Note These gussets are not used n
the Station Wagon equipped with a
3oint propeller shaft

T™-3

15 Remove bolts securing transmis-
sion to engine, and move transmission
backward and away from the car

Note Take care mn dismounting the
transmission not to strike any ad-
Jacent parts and main drive shaft

DISASSEMBLY

I Thoroughly wipe clean dirt and
grease from each component parts of
transmission Drain out o1l in transmis-
ston case Place the transmission on
the suitable stand securely

2 Detach dust cover from transmis-
sion case Remove withdrawal lever-
and release bearing Remove five bolts
securing front cover to transmission
case, and detach front cover See
Figure TM-7

T™M241
Fig TM-7 Remouing front cove;-

3 Detach bottom cover from trans-
mission case

4 Remove reverse lamp switch and
speedometer gear assembly from rear
extension -

5  Move gear to Neutral position

6 Pull out strking rod-pin () See
Figure TM8

T™m243

Fig TM-8 Disassembling rear
extension

7 Remove six bolts securing rear
extension to transmisston case Detach
rear extension housing by hghtly tap-
ping 1t with a soft hammer as shown m
Figure TM-9 .
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Fig TM-9 Remouing rear extension
housing

8 Draw out strking rod (2) See
Figure TM8

GEAR DISASSEMBLY

1  Back off check ball plugs, and
remove three locking springs and
check balls Take care not to lose these
parts See Figure TM-10

® Rev red 31d & 4th rod
Ist & 2nd rod

1 Check ball
2 Locking spnng

3 Interlock plunger J TM244

Fig TM-10 Layout of check balls
and interlock plungers

2, Using Fork Rod Pin Punch
ST23540000, dnve out retaining pins
from fork rod See Figure TM-11
Take care not to lose two plungers
when drawing out fork rods

TMm245

Fig TM-11 Remouing retmning
pins

3 Remove snap nng_and speed- .

ometer dnive gear Take care not to
lose stee! ball retamning speedometer
dnve gear

4  Mesh gear at two places Remove
lock nut from manshaft, and take out
reverse pgear and reverse gear hub
5  Usmg  Countershaft Guide
ST23100000, push out countershaft
from the transmission case as shown in
Figure TM-12 Take care not to drop
needle bearings nto case

Remcve counter gear together with
needle beanings and washers from
transmission case

Note Make sure that washers used
between counter gear and transmis-
s10n case are removed

S$T23100000

T™246
Fig TM-12 Pushing out countershaft

6  Pry off snap ring retaining reverse
idler gear in place Withdraw idler gear
shaft from the rear of transmission
case See Figure TM-13

Note Do not remove needle bearing

Fig TM-13 Remouing reverse idler

shaft

7  Remove bolts secunng mainshaft

beanng retainer, and withdraw man-

shaft assembly from the rear of trans-
mission case See Figure TM-14

Fig TM-14 Remouwing mainshaft
assembly

™4

8 Take out pilot bearing located
between mamshaft and mam drive
gear

9 Dnve out main drive gear as
shown using the wooden handle of a
hammer See Figure TM-15

TM249

TM249
Fig TM-15 Remouing main drive
gear assembly

MAINSHAFT DISASSEMBLY

1 Pry off snap ring on the front end
of mainshaft, and remove 3rd & 4th
synchromesh assembly and 3rd gear
See Figure TM-16

TMA418
Fig TM-16 Removing snap ring

2 Pry off snap nngs, and remove
speedometer drive gear

3 Remove lock nut from mainshaft,
and take out reverse gear, reverse gear
hub

4  Attach a suitable tool to the front
side of 1st gear, and press out 1st gear
together with bail bearing and retamner
See Figure TM-17

Notes

a Do not attach this tool to 2nd gear
This may damage 1st gear mamn-
shaft bushing

b Be careful not to remove needle

- -.bearing together with. Ist bearing, -

otherwise, needle bearing may
mterfere with steel ball, resulting in
damaged bearing
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Bearing retainer
Beaning

3 Needle foller
bearing '

1st gear

Puller stand
2nd gear
Bushing

Steel ball TM251

Fig TM-17 Drawing out mainshaft
bearing

[ S

90~ O\ th B

5  Then attach a proper puller stand
to the front side of 2nd gear in the
same manner as step 3, and press out
Ist gear bushing together with Ist &
2nd synchromesh assembly and 2nd
gear

Note Before conducting this opera-
.tion, be sure to remove steel ball.

B -

O OO =N B W

10

12

MAIN DRIVE SHAFT DISASSEMBLY

Pilot bearmg

3rd & 4th synchromesh
assembly

Snap nng

Baulk nng

Needle bearing

3rd speed gear, mainshaft
Mainshaft

2nd speed gear, matnshaft
Ist & 2nd synchromesh
assembly

Shifting 1nsert

Spread spring
Synchronizer hub

13 Coupling sleeve

14 Bush, 1st gear

15 1st speed gear, mainshaft

16 Thrust washer, mainshaft

17 Mainshaflt bearing

18 Snap ring, mamshaft
bearing

19 Steel ball

20 Reverse gear

21 Reverse hub

22 Speedometer drive gear

23 Lock plate

24 Nut

TMB29

Fig TM-18 Exploded view of mainshaft assembly (F4AW63L transmission)

I Pry off snap nng and remove spacer See Figure TM-19

L I

Snap ring

Spacer

Main drive bearing with snap ning
Main dnive gear

Fig TM-19 Exploded view of main drive shaft

T™M5
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2 Press out main drve shaft bearing
with the use of an ordinary bearing
puller and a suitable press See Figure
T™-20

ST30031000

TM349

1 Main dnive beanng
2 Main drive gear

Fig TM-20 Driving out main drive
shaft bearing

SYNCHROMESH
DISASSEMBLY

1 Remove spread springs (1), and
take out shifting inserts (2)

2 Separate couphng sleeve (3) from
synchro hub (&) See Figure TM-21

1 Spread spring
2 Shfting insert
3 Coupling sleeve

4 Syndchro hub
5 Baulk nng

TM255
Fig TM-21 Exploded view of
synchromesh assembly

INSPECTION

Wash clean all parts in an approved
solvent, and check for wear or damage

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

Wash clean with an approved
solvent and check for any crack which
may be the cause of o1l leak

If rear extension bush 1s.wom or
cracked, replace 1t as an assembly of
bush and rear extension hous:ng

BEARINGS

1 Wipe clean o1l or grease on bear-

ings and dry these parts with com-

pressed air

2 Check balls, outer race and inner
race for wear, burr or damage Also
check for smooth operation If nec-

essary, replace See Figure TM-22

TMOG7
Fig TM-22 Checking ball bearing

GEARS AND SHAFTS

1  Check gears for wear, crack or
damage and, if necessary, replace

2 Check shafts for wear, crack or
bending If necessary, replace

3 Check gears for end play See
Figure TM-23

Standard end play
Ist gear
0732 to 042 mm
(00126 t0 00165 1n)
2nd gear
022t0032 mm
(0 0087 to 0 0126 1n)
3rd gear
-- -0 05-to 0-15 mm
(0 0020 to 0 0059 1n)

Reverse idler gear
010t0o0 30 mm
(00039 to 0 0118 1)

TMa19

Fig TM'23 Measuring gear end play

4  Measure backlash in gears

Standard backlash
005t0020 mm
(0 0020 to 00079 )

if the backlash exceeds the specifi-
ed value, replace drnive and driven gears
as a set See Figure TM-24

T™-6

Fig TM-24 Measuring gear backlash

BAULK RINGS

1 Replace any baulk nng which s
deformed or cracked

2 Position baulk nng in place on
gear cone, and measure the baulk
ring-to-gear clearance with baulk ring
pushed toward gear See
T™-25

Figure

TM258
Fig TM-25 Baulk ring to cone gap

OIL SEAL

It 15 advisable not to reuse o1l seals
that have been removed Always install
new o1l seals

Replace oil seal 1f seahng lp 1s
deformed or cracked Also discard o1l
seal 1f spring 15 out of position Check
the oil seal lip contacting face on
shaft, if necessary replace the seal and
the shaft as a set

- ASSEMBLY

To assemble, reverse the order of
disassembly

FRONT COVER

1 Make sure that seal mating sur-
face 1s cléan

Using a press, drve new seal into
place on front cover
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2 Lubrcate seal hp and main drive
shaft with gear o1l when installing o1l
seal See Figure TM-26

TM354

Fig TM-26 Location of front cover
ol seal
t

t
P ' 1 '

REAR EXTENSION HOUSING

1 Clean rear extension housing and
press oil seal into positton Apply a
coating of gear oil to sealing hp, when
nstalling o1l seal See Figure TM-27

Bushing

Front

Fig TM-27 Location of.rear
extension housing oil seal

2 " Install striking’ rod 1n place on
rear extension housing

i
1

GEAR ASSEMBLY

1 Wash clean all parts and dry with
compressed air "o
2 Assemble synchromesh assembly
(1) Place synchro-hub into coupling
sleeve
(2) Fut shifting nserts
grooves 1n synchromzer hub
(3) Locate one spread sprnng on the
lower side of shifting inserts to secure
them to the mner side of coupling
sleeve

Install the, other sprtng on the
opposite side of coupling sleeve pro-
perly Make sure that they are mnstalled
opposite to each other See Figure
T™-28

i three

| T »TMmO7?
Fig TM-28 Installing spread spring

vE o, '

3 Install the following parts to
mainshaft in the order histed 2nd gear
needle roller beanng,'2nd gear, 2nd
gear baulk nng, 1st & 2nd speed
synchromesh assembly Then fit 1st
gear bushing onto mainshaft by using a
proper brass dnft And install 1st gear
baulk ring, needle bearing 1st gear,
steel ball and thrust washer See
Figures TM-29 and TM-30

' ) « TMO78
Fig TM-29 Installing thrust washer

v

2nd gear ade fe—=—3 lst'gear side
hyl ~1 ihy
4= -
Front
‘ hy > hy
B N I B
]
TM262

Fig TM-30 Installing synchro hub

Available synchro hub snap ring

4  Using Transmussion  Adapter
ST23800000 as shown in Figdre
TM-31, nstall mainshaft bearing to-
gether with reverse hub to mainshaft

}
9?_®

©

Transrussion adapter
S$T23800000
Reverse gear hub
Bearing retainer
Bearing

Needle roller bearing
1st gear

2nd gear

Steel ball

Bushing

(Y=l SRR - T T

TM534

. Fig TM-31 Installing mainshaft
bearing

5 Install 3rd gear needle roller bear-
ing, 3rd baulk nng, 3rd & 4th speed
synchromesh assembly to mainshaft
6  Fit a smitable snap ring in place so
that there exists a mimmum clearance
between the end face of hub and ring
groove See Figure TM-32

Refer to the following chart as a
guide 1n selecting a suitable snap ring

4

No _ Thickness  mm (in})

1 140 to 145 (00551 to 00571)
2 145 to 150 (00571 to 00591)
3 : 150 to 155 (00591 to 00610)
4 155 to 160 {00610 to 00630)
5 160 to 165 (00630 to 00650)

T™-7
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Snap ring

-_\-> ‘L.:)(T

Front
4th gear side 31d gear side
TM264
Fig TM-32 Installing synchro hub
snap ning

7 Insert mamnshaft assembly into
posttion from the rear side of trans-
mission case, and secure to transmis-
sion case with mainshaft bearing
retainer mounting bolts

Chart-Snap ring thickness

Mainshaft bearing retamner
" 7 Tightening torque™ ~— B
08to10kgm
(6 to 7 ft-b)

MAIN DRIVE GEAR
ASSEMBLY

1 Using Manshaft Beanng Dnft
ST22452000, press main drive bearing
onto main drive shaft

2 Install a set of switable spacer and
snap nng into groove so that there
exists a mimmum clearance between
the groove and end face of spacer See
Figure TM-33 Be sure to install pilot
bearing 1n place when istalling main
drive gear assembly to transmission
case

No

Thickness mm (1n)

149
156
162
168
174
180
186

to
to
to
to
to

to

~N N la W N -

to

155
162
1 68
174
180
186
192

(0 0587 to
(00614
(0 0638
(0 0661
(0 0685
(0 0709

(00732

00610)
0 0638)
00661)
0 0685)
to 00709)
to 00732)
00756)

to
to

to

to

Spacer

TMO85
Fig TM-33 Installing snap ring

REVERSE IDLER GEAR
ASSEMBLY

1 Insert reverse idler shaft () into__
place n transmission case from rear
with 1dentification mark facing toward
rear See Figure TM-34

Front
&=

Identification mark

TM249

Fig TM-34 Installing reverse idler
shaft

2 Refernng to Figure TM-35, as-
semble thrust washer (8) and reverse
idler gear (§) (hencal gear) Seat snap
nng (7) 1n groove 1n top of reverse
wdler shaft
3 Insert a 01 mm (0004 1n)
thickness gauge between herical gear
(6 and thrust washer (5

With shaft () pushed fully toward
rear, mnstall thrust washer (4) and spur
gear (3), then, fit snap rng @ of
proper thickness so that specified end
play 1s obtamned for reverse 1dler gear

™8

Standard reverse 1dler gear

“end play - .
010to 0 30 mm
(00039 10 0 0118 1n)
Available snap rmg
No Thickness mm (in)
| 115 to 125
(00453 to 00492)
2 135 to 145
(00531 to 00571)
3 125 to 135
(00492 to 00531)
4 145 to 155
(00571 to 00610)
5 105 to 115
(00413 to 00453)

TM26S

Fig TM-35 Assembling reverse idler
gear assembly

Note Install thrust washers () and
(5) so that grooved sides are facing
toward gears

COUNTER GEAR ASSEMBLY

1  To nstall needle roller bearing
(@, washer (2 and Countershaft
Guide $§T23100000 into counter gear,
proceed as follows (See Figure
T™-36)

(1) Apply grease to all needle roller
beanings

(2) Install washer (@ to counter
gear, then assemble needle beanngs
coated with grease 1n counter gear

Notes

a Be careful not to damage needle
roller beanngs

b Use 42 needle roller beanngs (21 —
on each side)

¢ After attaching needle roller bear-

ings in place, apply grease thickly _

so that bearings will not come off

(3) Install washer(2)
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(4) Insert Countershaft Guide

S$T23100000 1nto counter gear

6 AD  rtmzes

Fig TM-36 Exploded view of
counter gear assembly

2 Install these parts together with
washers @ and (§) to transmission
case, and msert countershaft (8) into
counter gear through the hole of case,
and retamning pin (7) into its hole on
the front side of countershaft
3  Select and install rear thrust
washer (8 of the suitable thickness
until proper counter gear end play 1s
obtamned

Standard counter gear
end play
005t00 15 mm
(0 0020 to 0 Q059 1n)

Rear thrust washer

No Thickness mm (in)

1 235t0240
(00925 to 0 0945)

5 240tc 245
(0 0945 to 0 0965)

3 245t02 50
(0 0965 to 0 0984)

4 250t0255
(0 0984 to 0 1004)

5 2550260
(0 1004 to 0 1024)

TRANSMISSION ASSEMBLY

1 Install reverse gear hub, reverse
gear and new mainshaft nut and tight-
en temporanly

2 With gears meshed at two posi-
tions, tighten mainshaft nut to a
torque of 80 tc 110 kg-m (58 to 80
ft-1b) using Wrench ST22520000 See
Figure TM-37

3 Stake mainshaft and countershaft
nuts to groove of mainshaft with a
punch See Figure TM-38

4  Install speedometer drive gear and
snap rings

TMB31
Fig TM-37 Tightening mainshaft nut

TMB32
Fig TM-38 Staking mainshaft nut

5 Algn Ist & 2nd shift fork (1) and
3rd & 4th shuft fork @ with the
grooves on coupling sleeves respec-
tively

Insert 1st & 2nd shift rod (3) and
dnve in pin (9 securely

With 1st & 2nd shuft rod in Neutral
positton, mstall interlock plunger (¥)
and msert 3rd & 4th shuft rod (§) into
position, and dnive 1n pin (§) securely
3 Place 3rd & 4th shift rod & into
Neutral position, and install interlock
plunger (6) Install reverse shuft rod
through reverse shift fork @), and
secure with retaing pin () See
Figure TM-39

TM420

Fig TM-39 Installing shift rod &
shift fork

6 Install check balls and locking
springs at three places in the transmis-
sion case, and tighten with plugs
Before tightening these plugs, apply
sealant to plugs

™9

Plug tightening torque
17t021kgm
{12 10 15 ft-Ib)

See Figure TM-40

. L ) '05%50

TM421
Fig TM-40 Interlock mechanism

7  Apply gear oil to all shding parts,
and make sure that gears are meshed
smoothly 1n their positions

8 Make sure that gears are placed
into Neutral positions, and install ex-
tension housing to transmission case
by properly aligning striking lever with
shift rod brackets

9 Install front cover on transmis-

sion case

Install release bearing, withdrawal
lever and dust cover 1n their positions
Then apply grease (inciuding molybde-
num disulphude) as shown in Figure
T™M-41

Fig TM-41 Applying grease

10  Install bottom cover to transmis-
$10N case

11 Make sure that main drive shaft
rotates smoothly at a force of 120
kg-cm (100 n-1b) with transmission 1n
Neutral

INSTALLATION

To install, reverse the order of
removal

Remove filler plug at the inspection
hole, and fill the transmission case
with gear o1l to the level of the filler
hole [Approximately 1 7 hiters (3 3¢
US pt,3Imp pt)] '
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5-SPEED TRANSMISSION (TYPE: FS5W63A)

CONTENTS
DESCRIPTION TM-10 GEARS AND SHAFTS TM-16
REMOVAL TM-11 BAULK RINGS TM-16
DISASSEMBLY T™-11 OlL SEALS TM-16
TRANSMISSION CASE DISASSEMBLY T™M-11 ASSEMBLY TM-16
DISASSEMBLY OF GEAR ASSEMBLY TM-12 FRONT COVER ASSEMBLY T™-16
REAR EXTENSION DISASSEMBLY T™-15 REAR EXTENSION ASSEMBLY T™-17
ADAPTER PLATE DISASSEMBLY TM-16 ADAPTER PLATE ASSEMBLY TM-17
INSPECTION TM-16 ASSEMBLY OF GEAR
TRANSMISSION CASE AND ASSEMBLY TM-17
REAR EXTENSION HOUSING TM-16 TRANSMISSION ASSEMBLY T™-21
BEARING TM-16 INSTALLATION TM-22

DESCRIPTION

The transmission 15 a 5-speed for-
ward with overdnve (4 + OD - speed),
fully synchronized constantmesh type
that uses helical gears

The reverse gear 1s a shding mesh
type using spur gear provided on the
outer side of Ist & Reverse coupling
sleeve

In construction, the main dnive gear
1s meshed with the counter drive gear
The forward speed gears provided on
the countershaft are 1n constant mesh
with the main gears which nde on the
mainshaft freely through the needle

O @ @ @ & G

‘(_ R

]
-
[ 7]

D ® jf
3 it

bearings

When the transmission 1s shifted,
the action causes the coupling sleeve
to slide on the synchromzer hub This
engages 1its nner teeth with the other
teeth formed on the mainshaft gear
The synchromzer hub 1s fitted to the
mainshaft by splines so they tumn
together as a umt as the mainshaft 1s
rotated The transrmssion 15 a Warner
type On Warner types, the baulk nings
synchronize the coupling sleeve with
the manshaft gear When the trans-
mussion 1s shifted into reverse position,
the mainshaft reverse gear pronided on
the outer side of 1Ist & Reverse

coupling sleeve, moves to mesh with
the reverse 1dler gear, the transmission
18 reversed

The transmission assembly consists
of three main parts, a transmission
case with clutch housing, an adapter
plate to which all gears and shafts are
wnstalled, and a rear extension

The cast-iron adapter plate supports
the manshaft, countershaft, reverse
idler shaft and three fork rods, and 1s
bolted at the front to the transmission
case and, at the rear, to the rear
extension by means of through-bolts

By removing these through-bolts all
gears and shafts are stripped

Main drive gear
Front cover

Baulk ring
Coupling sleeve
Shifting insert
Synchromzer hub
5th gear, mainshaft
3rd gear, mainshaft
Adapter plate

10 2nd gear, mainshaft

OO0 3N LB W )

11 Bearing retamer
12  1st gear, mamnshaft

1

Igt Rev

Tl

Iz

()
Hi
& s

41h5th
Y

) © @ @

N2 —)

11

B

=t NP2 Ol
i
..ﬁ ._}’
19

—
K

*

1

(-

13 Reverse gear, mainshaft
14 Stnking lever

15 Stnking rod

16 Rear extension

17 Mainshaft

18 Speedometer drive gear
19 Reverse idler shaft

20 Reverse wdler gear

21 1st counter gear

22 Counter gear

23 Counter gear bearing shim
24 Transmission case

Tighteniny torque (T) of bolts and nut kg-m (ft-ib)
m T @) T 1410 17 (101 10 123) - FF<@T 2510351810 25) -

This nut should tightened by ©7T 131018(9to13)
referring to page TM-27

" TMS544
Fig TM-42 Sectional view of FS5W63A transmission

T™™-10



Transmission

REMOVAL

To dismount transmission from the
car, proceed as follows

1 Disconnect battery ground cable
from termmal

2 Disengage torsion shaft from ac-
celerator linkage

3 Place transmussion control lever 1n
neutral position

4 Remove E-ning and control lever
pin from transmission striking rod
guide, and remove control lever See
Figure TM-43

Fig TM-43 Remouwng control lever

5 Jack up the car and support 1ts
weight on safety stands Use a hydrau-
lic hoist or open pit, 1f available
Confirm that safety 1s msured
6  Duisconnect front exhaust tube
7 Dusconnect wires from reverse
lamp switch (1) See Figure TM-44
8 Remove clutch operating cylinder
(@ from transmission case See Figure
T™M-44
9  Disconnect speedometer cable ®
from rear extension housing See
Figure TM44
10 Remove propeller shaft
Refer to Section PD (Page PD-3)
for Removal

Note Plug up the opening n the rear
extension housing to prevent oil
from flowing out

11 Support engine by locating a
jack under oil pan with a wooden
block placed between o1l pan and jack
12 Support transmission with 4
transnmission jack

13  Remove rear engine mount se-
wring bolts @ and crossmember
mounting bolts (& See Figure TM44

TM546
Fig TM-44 Bottom view of car

14  Remove starter motor
15  Remove bolts securing transmis-
sion to engine

After removing these bolts, support
the engine and transmssion with jacks,
and then shide transmission rearward
away from engine and remove from
the car l

Note Take care in dlsmountlﬁg trans-
mission not to strike any adjacent
parts or mam dnive shaft

DISASSEMBLY

TRANSMISSION CASE’
DISASSEMBLY

1 Pror to disassembling transmis-
sion, thoroughly wipe off dirt and
grease from it
2 Drain o1l thoroughly
3 Remove dust cover from trans-
mission case

Remove release bearing and with-
drawal lever -
4 Remove reverse lamp switch
5 Remove speedometer pinion and
pmion sleeve by taking off lock plate
6 Remove front cover securing
bolts and remove front cover

Detach countershaft front bearing
shim
7 Remove main dnve bearing snap
ring See Figure TM45

Fig TM-45 Remouing main drive
bearing snap ring

T™-11

8 Remove reverse select return
plug, reverse select return spring and
plunger from rear extension See

Figure TM-46

TME547

Fig TM-46 Remouwng reverse select

return plug

9 Remove rear extension securing

bolts Extract rear extension backward

using a standard puller See Figure
T™-47

TMS548
Fig TM-47 Remouing rear extension

10  Separate transmission case from
adapter plate with a soft hammer See
Figure TM-48

TM549

Fig TM-48 Remouing transmission
case
11  Set up Setting Plate Adapter
ST22490000 on adapter plate
With countershaft side up, place the
above assembly 1n a vise See Figure
T™M-49
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TM550

Fig TM-49 Attaching gear assembly
to special tool

DISASSEMBLY OF GEAR
ASSEMBLY

Shift forks and fork rods

1  Drnive out retaining pins from
each fork rod with Fork Rod Pin
Punch ST23540000 See Figure
T™-50

TME51

Fig TM-50 Driwe out retainming pins

2 Remove three(3) check ball plugs,
and dnve out fork rods from adapter
plate by lightly tapping on the front
end

Be careful not to lose the three(3)
check balls and two(2) mterlock
plungers See Figure TM-51

Note Each gear and shaft can be
detached from adapter plate with-
out removing each fork rod

yd Check ball
1st & Reverse
fork rod
/—1-\ Interlock
2nd & 3rd ,/ Plunger
fork rod x

- -

4th & 5th
fork rod

TM552

Fig TM-51 Layout of check ball
and mterlock plunger

Gear assembly

1  Remove reverse idler gear to-
gether with shaft See Figure TM-52

TMS53

Fig TM-52 Remouwing reverse
wdler gear

2 Remove snap ning of mamshaft
end bearing Draw out bearing using
Beanng Puller KV32101310 Remove
other snap nng of mamnshaft end bear-
ing See Figure TM-53

KV32101310

TM554

Fig TM-53 Remouving mainshaft

end bearing

3 With Ist and 2nd gears doubly

engaged, release caulking on mainshaft
nut and loose 1t See Figure TM-54

TMS55

Fig TM-54 Keleasing caulking on
mainshaft nut

4  Remove mainshaft nut, and take
out speedometer drive gear, synchro
hub with reverse gear and 1st gear
together with needle bearing Remove
thrust washer Be careful not to lose

" steel ball retaiming speedometer drive =

gear and thrust washer See Figure
T™-55

T™-12

TM5E56

Fig TM-55 Remouing reverse and
Ist gears

S Remove smap nng and thrust
washer from rear end of 1st counter
gear

Draw out 1st counter gear using
Gear Puller ST22480000 See Figure
TM-56

ST22480000

TME57
Fig TM-56 Remouing 1st counter gear

6 Draw out mamshaft gear as-
sembly using Mainshaft  Puller
KV32101320

Remove mamn dnve gear and count-
er gear then draw out mainshaft about
10 mm (0 39 in) See Figures TM-57
and TM-58

TM558
Fig TM-57 Remouving mainshaft gear

TMS59

Fig TM-58 Remouing main drive
gear and counter gear
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Note Be careful not to drop off
gears

Mainshaft

1  Remove thrust washer, steel ball,
2nd gear and needle bearing Be care-
ful not to lose steel ball retamning
thrust washer

2  Press out 2nd gear mamshaft
bushing together with 3rd gear and
2nd & 3rd speed synchromzer using
Bearing Puller ST30031000 See

Figure TM-59
1 Snaprnng 11
2 Baulk nng 12
3 Couphng sleeve 13
4 Synchronmizer hub 14
5 Sth speed gear, mamshaft 15
6 Needle bearing 16
7 Mamshaft 17
8 Steel ball 18
9 3rd speed gear, mamgshaft 19
10 Spread spring 20

Main drive gear

1 Pry off snap nng and remove
spacer

2 Press out main drive bearing using
Beanng Puller ST30031000 See
Figure TM-62

Note When pressing out bearing, hold
gear by hand so as not to drop gear
onto floor

Note When pressing out bushing, 3 Pry off snap ning on the front end
hold mainshaft by hand so 2s not to of mamshaft, and remove 4th & Sth
drop it speed synchronizer and Sth gear See

Figure TM-60

ST30031000

TM560

Fig TM-59 Remouing 2nd gear
mainshaft bushing

TMS561
Fig TM-60 Remouing snap ring

Shifting msert

2nd speed gear, mainshaft
Bushing

Thrust washer

Mainghaft bearing

1st speed gear, mainshaft
Reverse gear, mainshaft
Speedometer drive gear
Nut

Mainshaft end bearing

TM562
Fig TM-61 Exploded view of mainshaft assembly

2

S$T30031000

]

TM349

1 Main dnive bearing
2 Main dnive gear

Fig TM-62 Remouving main drive
bearing

TM-13
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..!,,
Yz

_ ol L
TM564

Fig TM-64 Remouing counter gear
front bearing

2 Press out counter gear rear bear-
g using Bearing Puller ST22730000
See Figure TM-65

1 Snap 1ing
2 Spacer Note Be careful not to drop off
3 Mam drive bEHI'"lg with counter gear

snap ring N

4 Main drnive gear
5 Pilot beaning

TM563
Fig TM-63 Exploded view of main drive gear assembly

Counter gear

1 Press out counter gear front bear- Note When pressing out bearing, hold

g using Beanng Puller §T22730000 gear by hand so as not to drop gear TM565
and Adapter ST22471040 See Figure onto floor Fig TM-65 Remouing counter gear
T™M-64 rear bearing

Shum

Bearing
Counter gear
1st counter gear
Spacer

Snap ring —

[ N I N VL

TM566
Fig TM-66 Exploded view of counter gear assembly

T™-14
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Reverse idler gear

Disassemble reverse idler gear as.
sembly See Figure TM-67

Reverse washer
Retaimng pin
Reverse 1dler gear
Needle beanng spacer
Reverse 1dler shaft
Needle bearing

A W e

Synchronizer

1 2nd & 3rd, 4th & 5th speed
synchronizer .
Remove spread spnngs (2) and take
out shifting mserts (3) Separate
coupling sleeve (1) from synchronizer
hub (@) See Figure TM-68
2 1st & reverse synchronizer
Separate reverse main gear (5) from
synchronizer hub (&) Take out shuft-
ing nserts (8) and synchro springs
Pry off stopper ring (7) See Figure
TM-68

Striking lever
Striking rod
Stopper pin
Control lever
Striking rod guide
Reverse select plunger
Reverse select plug

B - AT T PR -

Fig TM-67 Exploded view of reverse idler gear assembly

REAR EXTENSION
DISASSEMBLY

1 Remove screw and stopper pin
See Figure

from rear extension
TM-69

Fig TM-69 Remouing stopper pin

2 Remove lock pin from stnking
lever, and remove striking rod See
Figure TM-70

TMbE?7

Coupling sleeve 5 Reverse gear

Spread spning ' 6 Synchro spung

Shifting nsert 7 Stopper 1ing

Synchre hub

Fig TM-68 Exploded view of
synchronizer assembly

< 5 TMS569
Fig TM-70 Remouing lock pin

Note Do not disassemble rear ex-
tension bush from rear extension

TM570
Fig TM-71 Exploded view of shifting mechanism

TM-15
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ADAPTER PLATE
DISASSEMBLY

1  Remove four bearing retainer at-
taching screws with an impact driver
and remove beanng retamer from
adapter plate See Figure TM-72

TM571
Fig TM-72 Remouing screws

2 Remove mainshaft bearing from
the rear extension side

3  To remove outer race of counter
gear rear beaning, apply a brass dnft to
race side surface, and withdraw 1t by
tapping the top of dnft with a
hammer

INSPECTION

Wash all parts in a suitable cleaning
solvent and check for wear, damage or
other faulty conditions

Notes

a Be careful not to damage any parts
with scraper

b Do not clean, wash or soak o1l seals
in solvent

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

1 Clean thoroughly with solvent
and check for cracks which mught
cause oi leak or other faulty condi-
tions
2 Check mating surface of case to
engine or adapter plate for small nicks,
projection or sealant

Remove all nicks, projection or
sealant with a fine stone
3 7 If rear extension bush 1s womn or
cracked, replace 1t as an assembly of
bush and rear extension housing

BEARING

1  Thoroughly clean bearing and dry
with compressed air

2  When race and ball surfaces are
worn or rough, or when balls are out-
of-round or rough, replace bearing
with a new one See Figure TM-73

TM372

Fig TM-73 [Inspecting ball bearing

3  Replace needle bearing and taper
roller bearing 1f worn or damaged

GEARS AND SHAFTS

1 Check all gears for excessive wear
chips or cracks, replace as required

2 Check shaft for bending, cracks,
wear, or worn spline, if necessary,
replace

3 Measure gear end play See Figure
T™M-74

Standard end paly

Ist gear
032t0 042 mm
(00126 to 0 0165 1n)

2nd gear
022to032mm
(00087 to 00126 m)

3rd and 5th gear
005t00 15 mm
(0 0020 to 0 0059 n)

TM572
Fig TM-74 Measuring end play

TM-16

4  Check for stnpped or damaged
speedometer pinon gear If necessary,
replace

BAULK RINGS

1 Replace any baulk ring which 1s
deformed or cracked

2 Position baulk nng in place on
gear cone, and measure the baulk
ring-to-gear clearance with baulk ring
pushed
T™M-75

toward gear See Figure

Bl gl 2 to 1 6 mm
(0047 t000631n)4|!i_

TM258
Fig TM-75 Baulk ring to cone gap

OIL SEALS

It 18 advisable not to reuse o1l seals
that have been removed Always install
new oil seals

Replace o1l seal 1f sealing lip 1s
deformed or cracked Also discard seal
if spring 1s out of position Check the
oil seal lip contacting face on shaft, 1f
necessary replace seal and shaft as a
set

ASSEMBLY

To assemble, reverse the order of
disassembly  Observe the following
mstructions

FRONT COVER ASSEMBLY

1 Wipe clean seal seat n front
cover, then press fit o1l seal 1n place

"7 Coat oil seal with gear oil to
provide 1nmitial lubrication See Figure
TM-76
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Front

v

ﬁ\
TM354

Fig TM-76 Front cover oil seal

2 Apply sealant to withdrawal lever
ball pin screw Install withdrawal lever
ball pin to front cover and tighten
screw to 30 to 50 kg-m (22 to 36
ft-lb) torque

REAR EXTENSION
ASSEMBLY

I Wipe clean seal seat 1n rear ex-
tension housing, press fit oil seal in
place

Coat o1l seal and bushung with gear
ol for imtial lubncation See Figure
T™-77

Front

TM355
Fig TM-77 Rear exténsion ol seal

2 Apply multi-purpose grease to
O-ring and plunger grooves 1n striking
rod

Insert strking rod with striking rod
guide through rear extension
3 Install stnking lever on front end
of striking rod Install lock pin and
torque screw to 09 to 1 2 kg-m (7 to
9 ft-1b)

ADAPTER PLATE
ASSEMBLY

I  Install outer race of counter gear
rear bearing by lightly tapping around
1t with a brass dnft and a hammer
2 Install mainshaft bearing by hght-
ly tapping around 1t with a soft
hammer
3 Install beanng retamner in adapter
plate

Torque screws to 08 to 13 kg-m
(6 to 9 ftIb) and stake each screw at
two points with a punch See Figure
T™M-78 ‘

TM573
Fig TM-78 Staking screw

ASSEMBLY OF GEAR
ASSEMBLY

Clean all parts in solvent and dry
with compressed air

Synchronizers

1 2nd & 3rd, 4th & 5th speed
synchronizers

(1) Place synchro-hub into coupling
sleeve

Available snap ring

(2) Fit shfting inserts in three
grooves in synchromizer hub.

(3) Locate one spread spring on the
lower side of shufting inserts to secure
them to the mner side of coupling
sleeve Properly mstall the other spring
on the opposmte side of coupling
sleeve Make sure that they are m-
stalled opposite to each other See
Figure TM-79

T™MO77
Fig TM-79 Installing spread spring

i i3
2 1st & reverse synchronizer
(1) , Position shifting 1nsert springs
and shifting mserts 1n three(3) slots 1n
synchromzer hub
(2) Put coupling sleeve on synchro-
nizer hub

Malinshatt

1  Position 5th gear needle beanng,
mainshaft 5th gear, baulk nng and 4th
& 5th speed synchromzer on the front
of manshaft

2 Fit snap ring of proper thickness
so that it will fit the groove mn man-
shaft See Figure TM-80

No

Thickness mm (in)

W B W N e

140to 145 (00551 to 00571)
145to 1 50(0 0571 to 00591)
150to 1 55(0 0591 to 00610)
I 55t0 160 (00610 to 0 0630)
1 60 to 1 65 (00630 to 00650)

™-17
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TM574
Fig TM-80 Installing snap ring

3 Install the followmng parts on
mainshaft in the order listed 3rd gear
needle roller beanng, 3rd gear, 3rd
gear baulk nng, 2nd & 3rd speed
synchromizer Then fit 2nd gear bush-
g onto mamshaft using Base
ST30901000 and mainshaft bearing
thrust washer See Figure TM-81
And 1nstall 2nd gear baulk ring, needle
beanng, 2nd gear, steel ball and thin
thrust washer

Note Assemble 2nd & 3rd speed
Synchronizer, paying attention to
its direction See Figure TM-82

$T30901000

TMS575

Fig TM-81 Installing 2nd gear
bushing

3rd gear side 2nd gear side

h h
1 // 2

- -
Front
—1— hl> h2
% ‘ % TM576
Fig TM-82 Instailing 2nd & 3rd speed
. synchronizer

Main drive gear

1 Press main drive bearing onto the
shaft of main dnve gear using Base
ST30901000 Make sure that snap ring
groove on shaft clears bearing See
Figure TM-83

ST30901000

TME77

Fig TM-83 Installing main drve
bearing

Available snap ring

2 Place main dnve beanng spacer
on mamn drive beanng and secure main
dnve beanng with a new thicker snap
ring that will eliminate end play

No

Thickness mm (in)

~ &N L A W N =

149 to 1 55 (0 0587 to 0 0610)
156 to 1 62 (0 0614 to 0 0638)
162 to 1 68 (00638 to 0 0661)
1 68 to 174 (0 0661 to 0 0685)
174 to 1 80 (0 0685 to 0 0709)
180 to 1 86 (0 0709 to 0 0732)
186 to 1 92 (0 0732 to 0 0756)

Counter gear

1  Press counter gear front bearing
onto counter gear using Dnft
$T22360002

2 Press counter gear rear bearing
onto counter gear usmg Dnft
ST22360002 and Adapter
KV32101330 See Figure TM-84

ST22360002

KV3i2101330

1

TM578

Fig TM-84 Installing counter gear
rear bearing

Reverse idler gear

Assemble reverse 1idler gear as-

sembly

Note When positioning thrust wash-
ers on shaft, make sure that the
brown surfaces are facing toward
gears

T™M-18

Gear assembly

1 Attach Setting Plate Adapter
ST22490000 to adapter plate and
place 1t 1n a vise

2 Place mainshaft assembly into
adapter plate assembly Place mam-
shaft nut onto mainshaft

3 Pull mainshaft assembly into
adapter plate using Mainshaft Puller
KV32101310, Bearing Puller
KV32101320 and Adapter
KV32101330 untl the thrust washer-
to-bearing clearance reaches approx:-
mately 10 mm (039 in) See Figures
TM-85 and TM-86

TM579
Fig TM-85 Setting special tools
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KV32101320” o

KV32101330

TMBS80

Fig TM-86 Installing mainshaft
assembly

4 Position baulk ning on cone
surface of main dnve gear Apply gear’
ol to mamshaft pilot bearing and
mnstall it on mainshaft

Assemble main drive gear assembly
on the front end of mainshaft

Assemble counter gear assembly on
mainshaft and main drive gear  See
Figure TM-87

TMb81

Fig TM-87 Instaling main dnve gear
and counter gear

1

5 Pull mamnshaft assembly into
adapter plate together with main drive
gear and counter gear

When instaling mainshaft, hold
gears carefully by hand and do not
drop gears on floor See Figure
TM-88

Fig TM-88 Installing mainshaft
assembly

6  Press Ist counter gear onto count-
er shaft using Dnft ST22360002 and

Adapter KV32101330 See Figure
TM-89

S§T22360002

KV32101330

TMm5H83
Fig TM-89 Installing 1st counter gear

7  Place spacer on the rear end of
Ist counter gear and secure 1t with a
new snap ring
8 Install the following parts to the
rear of manshaft in the order histed
Steel ball, thick thrust washer, 1st gear
bushing, needle beaning, 1st gear, 1st
gear baulk nng, 1st synchromzer to-
gether with reverse mam gear, steel
ball, speedometer drive gear and main-
shaft nut

Tighten mainshaft nut temporarily
9 With 1st and 2nd gears doubly
engaged, tighten manshaft nut to the
converted torque “C” (See Figure
TM-92) using Wrench ST22520000

maj

Stake mamnshaft nut to groove of
inshaft with a punch See Figures

TM-90 and TM-91

TMEB4

Fig TM-90 Tightening mainshaft nut

TMS585
Fig TM-91 Staking mainshaft nut

= &
1 g E
16 |
Upper hmit hne
(110)
§ 100 14 /h i
= ( ) [ / .
3
S
‘g 13 / _ Converted torque
£ 2
’é 90 r / S, .
o 12 hmiphral iy opafaatpiypt phray = f
N P o
= .
= : / Lower limit hine
5 (B0) | 1]ty
&) /
10 /
70 /
9
02 03 04 05 06 07 08 m
10 (15) Q0 25) (@
L Effective length of torque wrench
TMSB6

TM-19

Fig TM-92 Converted torque
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Explanation of converted
torque

Mainshaft nut should be tightened
to 14 to 17 kg-m (101 to 123 ft-b)
torque with the aid of Wrench
ST22520000 When dong so, the
amount of torque to be read on
wrench needle should be modified
according to the following formula

Ckgm= 14 x (ﬁlﬁ) to

17 x ()

or

C (ft1b) = 101 x (L—&)ﬁ) to

123 x (5 533)

Where,

C  Value read on the torque
wrench kg-m (ft-1b)

L  Effective length of torque
wrench m (ft)

1 5T22520000 C
\Toxque wrench

T L m (ft)
01lm
(033 11)
TMS587
Fig TM-93 Setang wrench
Example,

When a 0 4 m-long torque wrench 1s
used, the “C” in Figure TM-92
will be 11 2 to 13 6 kg-m (81 to 98
ft-1b)

10 Measure gear end play

Make sure that they are held within
the specified values

For detals, refer to Page TM-24 for
Inspection
11 Fit 11 mm (0043 1n) thick
snap nng to the front side of main-
shaft end bearing
12 Install mainshaft end bearing
using_Beanng_Dnft ST22350000 Fit
thick snap ring to the rear side of
beaqu to eliminate end play

Available snap ring

No Thickness mm (in)
1 1.1 (0 043)
2 12(0047)
3 13(0051)
4 1 4 (0 055)

S§T22350000

TME88

Fig TM-94 Installing mainshaft end
bearing

13  Install reverse 1dler gear as-

sembly

Shift forks and fork rods

1 Place three(3) shift forks m
groove 1n each coupling sleeve Be
careful not to drop off shift forks
2  Install 1st & reverse fork rod
through 1st & reverse shaft fork and
adapter plate

Secure 1st & reverse fork rod to
shift fork with new retaiming pin
3 Install check ball, check ball
spring, and check ball plug Prior to

4th & Sth

2nd & 3rd

tightening check ball plug, apply
sealant to check ball plug

Align center notch 1n 1st & reverse
fork rod wath check ball

Note Ball plug for 1st & reverse fork
rod is longer than those for 2nd &
3rd fork rod and 4th & 5th fork
rod See Figure TM-51

4 Install interlock plunger on a-
dapter plate See Figure TM-51
5 Install 2nd & 3rd fork rod
through adapter plate, 2nd & 3rd shuft
fork and 4th & S5th shuft fork, and
secure with new retaining pin
6 Install check ball and check ball
spring

Apply sealant to check ball plug
and nstall 1t 1n place

Align center notch in 2nd & 3rd
fork rod with check ball
7 Install interlock plunger on a-
dapter plate
B Install 4th & 5th fork rod
through adapter plate and 4th & Sth
shuft fork, and secure with new re-
taming pin
9  Install check ball and check ball
spring

Apply sealant to check ball plug
and install 1t in place
10 Torque each check ball plug to
16to22kgm(12to 16 ft-Ib)
11 Apply gear od to all shding
surfaces and check to see that shift
rods operate cormrectly and gears
engage smoothly

1st & Reverse

T™MbE89

Fig TM-95 Installing shift forks and fork rods

T™-20
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Rear extension assembly

1 Clean mating surfaces of adapter
plate and rear extension

Apply sealant to mating surfaces of
adapter plate and rear extension
2 With fork rods in their 5th post-
tions, gradually shde rear extension
onto adapter plate _

Notes

a Use care when installing, not to
come shift arm off striking lever
pin

b Install shift arm onto 4th & 5th
fork rod, and then fit striking lever
pin into other fork rods

3 Check to see that shift rods oper-
ate correctly

Transmission case assembly

1 Clean mating surfaces of adapter
plate and transmission case

Apply sealant to mating surfaces of
adapter plate and transmission case
2 Shde transmission case onto a-
dapter plate by lightly tapping with a
soft hammer until case presses against
adapter plate

Carefully install mamn dnve bearing
and countershaft front bearing

Make certain that mamshaft rotates
freely
3 Install washers and through-bolts
and torque to 13 to 18 kg-m (9 to
13 ft1b)
4 Fit main drive beanng snap ring
to groove 1n main drive beanng See
Figure TM-96

Fig TM-96 F:itting main drive
bearing snap ring

Front cover assembly

1 Select countershaft front bearing
shim as follows

(1) Support transmission assembly
with 1ts front side up

(2) Place Counter Bearing Setting
Gauge ST22500000 on countershaft
front bearing, and turn main dnve
shaft until bearing 1s settled down

(3) Measure the clearance (B) be-
tween the setting gauge and the front
end of transmission case, using a thick-
ness gauge See Figures TM-97 and

Fig TM-98 Measuring clearance

~

(4) The depth (H) can be obtamned
from the following formula

TM-98

H=A-B
Where,

‘ H Depth from front, end of
= ST22500000 transmission case to count-

ershaft front bearing
B . mm (1n)
- H A Figure marked on the
setting gauge mm (1n)
Transmission B Measured value using
case thickness gauge mm (1n)

TMS590 Counter gear

Fig TM-97 Adjusting countershaft

front bearing shim

(5) Select a shim of thickness “H”
measured i

Available shim
No " mm (n) ot et shom o ()
1 1 200 to 1225 (0 0472 to 0 0482) 1350 (0 0531)
2 1225 to 1250 (0 0482 to 0 0492) 1375 (00541)
3 1250 to 1275 (0 0492 to 0 0502) 1 400 (0 0551)
4 1275 to 1 300 (0 0502 to 0 0512) 1 425 (0 0561)
5 1300 to 1325 (0 0512 to 0 0522) 1 450 (00571)
6 1325 to 1 350 (0 0522 to 0 0531) 1 475 (0 0581)
7 1350 to 1375 (0 0531 to 0 0541) 1500 (0 0591)
8 1375 to 1400 (0 0541 to 0 0551) 1 525 (0 0600)
9 1 400 to 1425 (0 0551 to 0 0561) 1 550 (0 0610)
10 1425 to 1450 (0 0561 to 0 0571) 1 575 (0 0620)
11 1450 to 1475 (0 0571 to 0 0581) 1600 (0 0630)
12 1 475 to 1 500 (0 0581 to 00591) 1625 (0 0640)
13 1500 to 1525 (0 0591 to 0 0600) 1650 (0 0650)
14 1525 to 1550 (0 0600 to 0 0610) 1675 (0 0659)
15 1550 to 1575 (0 0610 to 0 0620) 1700 (0 0669)
16 1575 to 1600 (0 0620 to 0 0630) 1725 (0 0679)
17 1600 to 1625 (0 0630 to 0 0640) 1750 (0 0689)
18 1625 to 1 650 (0 0640 to 0 0650) 1775 (0 0699)

™-21
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Example,
A=175mm, B=022mm
H=A_-B
=175-022
=123 mm

The correct shim 15 1375 mm
thick
2 Clean mating surfaces of front
cover and transmission case

Apply grease to shim selected to
retain it on countershaft front bearing,
nstall front cover to transmission case
Apply sealant to both surfaces of front
cover and transmission case before
nstallation

Install through-bolts with washers
under them and tightento 13 to 18
kg-m (9 to 13 ft-1b) torque

Apply sealant to threads of
through-bolts before nstallation
3  Apply grease to reverse select

return plunger, install 1t 1n rear ex-
tension

Install reverse select return springs,
and install reverse select return plug
with sealant 1n place and torque to 08
to 1 0 kg-m (6 to 7 ft-Ib)
4  Install speedometer pinion as-
sembly on rear extension After
making sure that lock plate 1s ined up
with groove 1n speedometer pinion
sleeve, install through-bolts and torque
to 03 to 04 kg-m (2 to 3 ft-1b)
5 Install back-up lamp switch and
terque to 20 to 30 kg-m (14 to 22
ft-lb)
6 Apply a light coat of multi-
purpose grease to withdrawal lever,
release bearing and beanng sleeve, mn-
stall them on clutch housing

After connecting them with holder
spring, 1nstall dust cover on clutch
housing

7  Install control lever temporarily,
and shift control lever through all
gears to make sure that gears operate
smoothly

INSTALLATION

Install the transmission in the re-
verse order of removal paying atten-
tion to the following pents

1 Before installing, clean mating
surfaces of engine rear plate and trans-
mIssIon case

2 Before instaling, lightly apply
grease to spline parts of clutch disc
and main drive gear

3 Remove filler plug and fill trans-
mission with recommended gear ol to
the level of the plug hole [Approxi-
mately 1 7 liters (326 USpt, 3 Imp
pt )]

SERVICE DATA AND SPECIFICATIONS )
GENERAL SPECIFICATIONS ' '

Car model
Station
Hardtop Sedan Wagon
Item
Transmission model FS5W63A F4aW63L
No of speeds 5 4
Synchromesh type Warner " Warner
Floer Floor
R 2 4 1 3
Shaft type I f
1 3 5 2 4 R
1st 3382 3382
2nd 2013 2013
3rd 1312 1312
Gear ratio
4th 1000 1000
5th 0854 —
T : - —~ “Rev 3570 - s e 3 364 e
01l capacity liter (US pt, Imp pt) 173 5,3)

T™-22



Transmission

TIGHTENING TORQUE

Umt kg-m (ft-Ib)

Transmission type

Item

FS5W63A

FAW63L
t

Engine to transmission installation bolt

Clutch operating cylinder installation bolt

Propeller shaft to differential companion flange nut
Center bracket installation bolt

Rear mounting insulator to transmission instatlation bolt

Crossmember mounting bolt

37t050(27 to 36)
25t030(181022)
24t033(17to24)
361to4 8(26to35)
09t012(7t09)

19t026(14t019)

40t048(291035) "

25t030(18 to 22)

24t033(17 to 24)

09t0E2(7t09)
19to26(14to 19)

Mainshaft retainer to transmission case
Mainshaft nut

08to13(6to9)
14 to 17 (101 to 123)

08to10(6to7)
80to 110 (58 to 80)

Check ball plug

Rear extension installation bolt
Front cover installation bolt
Bottom cover installation bolt

Reverse select return plug

08to10(6to7)

16t022(12to 16)
13to18(9to13)
13to18(9to13)

17t021(12to15)
14to18(10to13)
08t010(6toT)
08to10(6to7)

SPECIFICATIONS
Transmission type
FS5W63A F4awe63L
Item '
Ist 005 to 0 20 (0 0020 to 0 0079) 005 to 020 (0 0020 to 0 0079)
2nd 005 to 0 20 (0 0020 to 0 0079) 005 to 0 20 (0 0020 to 0 0079)
Gear backlash 3rd 0 05 to 0 20 (0 0020 to 0 0079) 005 to 020 (00020 to 0 0079)
mm (in) 5th 0 05 to 0 20 (0 0020 to 0 0079)
Rev 0 05 to 0 20 (0 0020 to 0 0079) 005 to 020 (0 0020 to 0 0079)
Drive 0 05 to 0 20 (0 0020 to 0 0079) 005 to 0 20 (0 0020 to 0 0079)
Ist 032 to 042 (00126 to 0 0165) 032 to 042 (00126 to 0 0165)
2nd 022 to 032 (0 0087 to 0 0126) 022 to 032 (0 0087 to 0 0126)
3rd 005 to 0 15 (0 0020 to 0 0059) 005 to 0 15 (0 0020 to 0 0059)
Gear end play
mm (i) Sth 005 to 0 15 (0 0020 to 0 0059)
Rev Idler 0 15 to 040 (0 0059 to 0 0157) 010 to 0 30 (0 0039 to 0 0118)
Counter gear 005 to 0 15 (0 0020 to 0 0059)
Clearance between -standard 12to16 (0047 to 0 063) 12to16 (0047 to 0 063)
baulk ring and gear
mm {1n) JQimit 05 (0020) 05 (0020)

Counter bearing adjusting shim
mm (in)

1350 to 1 775 (0 0531 to 0 0699)
Every 0 025 (0 0010)
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Difficult to mtermesh gears

Causes for difficult gear shifting are classi-
fied to troubles concerming control system
and transrmssion When gear shift lever 1s
heavy and 1t 15 difficult to shift gears, clutch
disengagement may also be unsmooth Furst,
make sure that clutch operates correctly,
and nspect transmission

Worn gears, shaft, and/or beaning

Insufficient operating stroke due to worn or
loose shiding part

Worn or damaged synchronizer

Replace

Repair or replace

Replace

Gear ships out of mesh

In most cases, this trouble occurs, when
mnterlock ball, check ball, andfor spring 1s
worn or weakened, or when control system
1s faulty In this case, the trouble cannot
be corrected by replacing gears, and there-
fore, trouble shooting must be carried out
carefully It should also be noted that gear
shps out of mesh due to vibration generated
by weakened front and rear engine mounts

Worn interlock plunger

Worn check ball and/or weakened or broken
spring

Womn fork rod ball groove
Worn or damaged bearning

Worm or damaged gear

Replace
Replace

Replace
Replace
Replace

Noise

When noise occurs with engine 1dling and
ceases when clutch 15 disengaged, or when
nowise occurs while shifting gears, 1t 15 an
indication that the noise 1s from transmis-
ston

Transmission may rattle dunng engine
idling '

Check air-fuel mixture and igmtion
timing

After above procedure, readjust engine
wdhng

Insufficient or improper lubricant

Oul leaking due to damaged ol seal or
sealant, clogged breather, etc

Worn bearing (High humming occurs at a
high speed )

Damaged bearing (Cychic knocking sound
occurs also at a low speed )

Worn sphine

Womn bushing

Add ol or replace
with designated ol

Clean or replace
Replace

Replace

Replace

Replace, as a rear

extension  housing
assembly
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SPECIAL SERVICE TOOLS -

Tool number For Reference
No & ' Description use page or
- -~ toolname v - Umt mm (i) on “Figure No
£ t -
1 | ST23100000 * For prevention of needle bearing from falling off when countershaft , 63L, Fig TM-12
" 1s removed from, or mserted inte, the transmssion case 65L& | Page TM-8
Countershaft ' o e - - - F60A Page TM-9
glllde T/M
' - b - ' . : { A B
AN ——153 (6 02)———l .
. Wi
l _'), 17 (0.67) dia
by
2.| ST23540000 For removal and assembly of fork rod retaining pin, . 63A, | Fig T™M-11
- - - 1 63L& | Fig TM-50
Fork rod pin . 713! J.
r t PR AR B AT
* punch | T
. ;150(5 91)—— e -
< 4(016)da [
= L 10 (0 39) dia
SE082
vu o4 . \ 2 .
-3~—| 8T30031000 ‘For replacing bearing - 63A, Fig TM-20
. . . e 65L, Fig TM-59
Bearing plfller 63L& | Fig TM-62
' 71B .
i ! T/M .
i ‘
outer dia 80 (3 15) ,
. ! mner dia. 50(197)
SE041
4 | ST22490000 ! | For setting adapter plate i a vise : - 63A Fig TM-49
. ™ Page TM-18
Adapter setting '
late 7
P f'?,;;)o 156 (6 14)
SE311




Transmission

Tool number . - For Reference
No & Descrniption use page or
tool name Umit mm (m) on Figure No
5 | KV321013S0°- For assembly of mainshaft assembly. (63A Fig. TM-85
Puller set (Thus set does not include screw shaft for ST22460001 Bearing Puller } | T/M) Fig TM-86
- KV32101310 For removal of mainshaft end bearing, counter overdrive gear and 63A & | Fig TM-53
bearing FS5W71B| Fig. TM-85
Bearing pulier T/M Fig TM-86
, 100 (3 94)
300(11 81)
SE308
- KV32101320 For removal of mainshaft assembly (63A Fig T™M-57
) ) T/M) Fig TM-58
Malllnshaft Fig TM-84
puller Fig TM-85
Fig TM-86
Fig TM-89
- KV32101330
8 (adapter ST22471040)
Adapter SE309
6 | S§T22480000 For removal of lst counter gear. (63A Fig. TM-56
Gear puller /M)
SE310
7 | ST22730000 For removal of counter gear beanng. 63A Fig TM-64
' /™ Fig TM-65
Bearing puller
120 (4.72)
T e T 7 7 T Quterda 82 (323) AR e N
Innerdia 30 (1 18) .
SE041
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Tool number For Reference
No & Description use page or
tool name Unit mm (in) on' Figure No.
ST22360002 For assembly of counter gear bearing and 1st counter gear. 63A& | Fig T™M-84
Fig TM-89
Bearmng dnift ;;3 8
150 (5 91)
23(091) dua.
: 29 (1.14) dia.
SE307
ST30901000 For assembly of main drive beaning and 2nd gear mainshaft bushing. 63A Fig TM-81
TM Fig. TM-83
Base ,
—=1—45 (1 77) d1z
35 5(1398) dia
. 80 (315)da
SE041
10 | ST22520000 For removal and assembly of manshaft nut. 63L& | Fig TM-37
63A Fig TM-90
Wrench ™ Fig. TM93
[38 mm (1 50 m)]
38 (1.50
100 (3 94)
SE313
11 | ST22500000 Thas tool 1s used to adjust counter beanng 63A Fig TM-97
™ Fig. TM-98
Counter beanng
setting tool /<
355 (1 398) dia 80(315) dia
45 (1 77) dia
SE312
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Tool number ' For ‘| Reference
No & Descniption use page or
tool name Unt  mm (in) on Figure No
12 [ ST22350000 For assembly of mainshaft end bearmng 56A, | Fig TM-94
60 &
Mainshaft bearing 7B’
dnft /\ /M
480 (18 90)
Outer dia 34 (1 34)
Inner dia 28 (1 10)
SE037
13 | ST22452000 For assembly of main bearing 63L Page TM-8
Mainshaft bearing
dnft

+

400.(15 75)

Outer dia 45 (1 77)
' Innerdia 36(142)

SE429 -
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Automatic Transmission

The model 3N71B automatic trans-
mussion 15 a fully automatic unit con-
sisting primarily of 3-element hydrau-
hc torque converter and two planetary
gear sets Two multiple-disc clutches, a
multiple-disc brake, a band brake and
a one-way sprag clutch provide the
friction elements required to obtain
the desired function of the two plan-
etary gear sets

The two planetary gear sets give
three forward ratios and one reverse
Changing of the gear ratios s fully
autemnatic n relation to vehicle speed
and engine torque mnput Vehicle speed
and engine manifold vacuum signals
are constantly fed to the transmssion
to provide the proper gear ratio for
maxmmum efficiency and performance
at all throttle openings

The model 3N71B has six selector
positions P,R,N,D, 2,1

“P” — Park position positively locks
the output shaft to the transmission
case by means of a locking pawl to
prevent the vehicle from rolling in
either direction

This position should be selected
whenever the driver leaves the vehicle

The engine may be started in Park
position:

“R™ — Reverse range enables the
vehicle to be operated in a reverse
direction

“N” — Neutral position enables the
engme to be started and run without
driving the vehicle ,

“D” — Drnive ‘range 1s used for all
normal driving conditions

Drive range has three gear ratios,
from the starting ratio to direct drive

DESCRIPTION

“2” —“2” range provides perfor-
mance for driving on slippery surfaces
“2" range can also be used for engine
braking

“2” range can be selected at any
vehicle speed, and prevents the trans-
mission from shifting out of second
gear

“1” —“1” range can be selected at
any vehicle speed and the transmission
will shift to second gear and remain 1n
second untid vehicle speed 1s reduced
to approximately 40 to 50 km/h (25
to 31 MPH)

“1” range position prevents the
transmission from shifting out of tow
gear This 1s particularly beneficial for
mamtaining maximum éngmne braking
when continuous low gear operation 1s
desirable

The torque converter assembly 1s of
welded construction and can not be
disassembled for service

FLUID RECOMMENDATION

Use automatic transmission fluid
having “DEXRON” 1dentifications
only in the 3N71B automatic trans-
mission

IDENTIFICATION NUMBER

Stamped position:

The plate 1s attached to the nght
hand side of transmission case as
shown mn Figure AT-1

- -

_ e e o AR e 3T - . ———

AT-2

ATOS7
Fig AT-1 Identification number

i

Identification of number

arrangements:

Unit number

\ Model code
Z

JAPAN Alﬂ‘?lﬂ}{ TRANSMISSION CO, LTD
MODEL}"X2401
NO ['5612345

ral;
r = i

Senal production
number for the month

Month of production

(X Oct,Y Nov,Z Dec)
Last figure denoting
the year (A D)



Automatic Transmission

CONSTRUCTION AND OPERATION

CONTENTS
TORQUE CONVERTER AT-4 BAND BRAKE AT-8
TRANSMISSION AT-6 LOW AND REVERSE BRAKE AT-9
OlIL PUMP AT-7 PLANETARY GEAR AT-9
FRONT CLUTCH AT-7 ONE-WAY CLUTCH AT-9
REAR CLUTCH AT-8
@ ® @ & ®: D ® @
Th
£\
I
g
(' | g -
\ — —— L
‘i ] i ) ﬁ.l = -
.‘ﬂ 3 \ﬂ
ﬁ_ T 1 if : )
X = = . g (] )
— g = | b -
—L | R A ]
) ? g i Vi 'uI-n- 2 [T 6' C}
l tl 0¥e 0 AT312
i
f
- i® @9 @ @
1 Turbine runner 13 Low & reverse brake
2 One-way clutch 14 Ol distnibutor
3 Stator + 15 Govemor
4 Pump umpeller 16 Qutput shaft
5 Transmission case 17 Rear extenston .
6 Oil pump 18 Dnve plate
7 Front clutch 19 Converter housing
8 Band brake 20 Torque converter
9 Rear clutch 21 Input shaft
10 Front planetary gear 22 Control valve
11 Rear planetary gear 23 Oilpan
12 One-way clutch (For B210 models)
AT304

Fig AT-2 Cross-sectional view of 3N71B automatic transmissian
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Automatic Transmission

TORQUE CONVERTER

The torque converter consists of

The operation of a torque converter
18 characterized by the fact that be-
sides merely rotating the turbine
runner by the action of the pump
impeller, 1t increases the engine torque
and transmits 1t to the transmission
This torque-multiplying function 1s the
most outstanding feature of a torque
converter, and for that reason, 1t 15
distinguished from an ordinary fluid-
coupling mechanism The torque-
multiplying action 15 effected by the
presence of a stator located i the
converter Figures AT-5 and AT-6
show the direction of the oil flow
taking place 1n a torque converter
1  The ol which has been intro-
duced at the center of pump impeller
15 thrown outward by the centrifugal
force of the impeller as 1t rotates

The direction of ol flow 15 so
regulated by the blades of pump m-
peller that 1t will properly strike the
blades of turbine runner -

The o1l first strikes the surface of
turbime runner, and then flows
through the runner towards its back
side
2 The blades of turbine runner are
so shaped as to obstruct the flow of
oll Therefore, the force of oil flow.is

one mmpeller connected to the engine
crankshaft through the drive plate, one
turbine splined to the transmssion
input shaft, and one stator connected

AT316

converted into the torque that tends
to rotate the turbine runner itself |
3  The direction of the flow of ol
which has been discharged from the
back side of the turbine runner 1s
changed by the stator blades, and the
ol again enters the pump impeller
The ol thus circulates through a
closed circuit which 1s constituted by
the pump impeller, turbine runner
and stator In this closed circut, the
sum of action and reaction becomes
Ze10

Figure AT-7 analytically shows the
action of o1l and the direction of
rotation of each blade, by parallely
placing the blades It will be noted
from the diagram that the flow of ol
which has passed through the pump
impeller and turbine runner will exert
a force to rotate the stator But, by
the action of a one-way clutch which
18 equipped 1n the stator, the stator 1s
allowed only to rotate in the opposite
direction, and will not rotate n the
direction of force exerted by the o1l
The o1l which has left the stator enters
the pump mmpeller and flows through a
crculating circuit, and duning this

_.Circulation of oil, the torque T,

exerted by the ol in the pump m-

“AT-4

to the transmussion case through a
one-way clutch The converter assem-
bly 1s welded together and cannot be
disassemnbled for service

Dnive plate
Crankshaft
Turbine

Torque converter
Ol pump

Input shaft
One-way clutch
Stator

Impeller

OGO D BN -

ATO63
Fig AT-3 Torque converter

peller and the torque T, exerted by
the od n the stator act in the same
direction Thus, there exsts the
followmng relation between these
torques and the torque T, exerted by
the o1l 1n the turbine runner

T, +T,=T,

For this reason, the torque exerted
on the turbmne runnaer 1s ncreased by
the amount of the torque which 1s
exerted on the stator This 1s why
torque 1s multiphed 1n a torque con-
verter

When the revolution speed of the
turbine runner increases and ap-
proaches near that of the pump mm-
peller, the dwection of ol which has
left the pump impeller 18 changed and
begins to strike the opposite side of
the stator blade, giving the stator a
free rotation in the direction which 18
not locked by the one-way clutch The
waste of engine power is thus avoided
This relation 15 shown in Figure AT-8,
and the charactenistic curve of the
torque cenverter 1s shown 1n Figure
AT4 o



Automatic Transmission

The torque ratio, speed ratio, and
the efficiency are expressed as follows

Output torque

Torque ratio
Input torque

Output speed

Speed rat1o
Input speed

Output horsepower

Efficiency
Input horsepower

T1 = The force exerted by the oil of pump
'1'2 = The force exerted by the ol of turbine
T3 = The force exerted by the oil of stator

The state of oul circulation in which
the stator 15 locked by the flow of ol
15 called the “‘converter range”,
whereas the state in which the rotor 1s
turned by the od flow 1s called the
“coupling range”

In the coupling range, the stator
only makes 1dle rotation presenting a
state similar to that of a fluid cou-
pling, with no mcrease in torque The
point where the speed ratio becomes
zero, that s, the state m which only
the pump shaft (engine side) rotates
and the turbme shaft 1s held stationary
(The vehicle being stand-still} 1s called
the *stall” Under this condition, the

torque ratio between the turbine shaft
and the pump shaft attains a maxi-

P
 @m|

Qil flow
Direction of rotation
Direction of force

mum value, and this torque ratio 1s
called the “stall torque ratio”

Converter Coupling
range range
20
0
=) ){; 0,
5 ?, 2
& g
$ | oG, 2
= S (] [45]
5] L |
= & 05
&
Fos
tof
o / 2 0
oS o
Speed ratio ATO67

Fig AT-4 Charactenistic curve of
torque converter

Turbine runner Stator

Pump impeller
AT317

Fig AT-5 Torgue converter ol flow

(Converter range)

Turbme runner

Stator Pump impeller
AT318
Fig AT-6 Torque converter oil flow
{Coupling range)

3
0 Pump impeller

T
Pump impeller

{

Turbine runner

00c> }
(Locked) _

;a Stator

(! Turbine runner

T,=0
(Free wheel)

) D

AT318

Fig AT-7 Od flow between each

blade (Converter range)

AT-5

AT320

Fig AT-8 Oul flow between each
blade (Coupling range)



Automatic Transmission

TRANSMISSION

The transmussion 15 a mechanism
which changes the speed of input shaft
that s transmitted from the engine
through the torque converter, and
then transmuts the power to the pro-
peller shaft

In the transnussion mechanism, a
planetary gear 15 employed In the
planetary gear, a wide range of speed
changes 15 performed by rotating or
locking its nternal gear, pinion carrier,
or sun gear In model 3N71B auto-
matic transmission, automatic speed
change 15 obtained by combining two
simple-type planetary gears in the ar-
rangement of the Sympson gear tramn
The Sympson gear train 1s a kind of
planetary gear arrangement wnvented
by Howard Sympson, an American
engineer

The transmussion comprises the
following parts as the principal ele-
ments for power transmission

{A) Clutches and bands {front clutch,
_ rear _clutch,. low and reverse

brakes, band brake, and one-way
clutch)
(B) Planetary gear

The power 15 transmitted in the
following manner

The torque of turbine which has
been converted by the torque con-
verter 1s first transmutted to the mput
shaft through the spline, clutch, and
gear This torque 15 then transmitted
to the rear clutch drum in the trans-
mission

As the clutch plate of the front
clutch 1s connected to the front side of
the rear clutch drum by a spline, 1t
rotates at the same speed as the rear
clutch drum (See paragraph under
“Clutch”) When o1l pressure 1s
exerted on the front clutch piston, the
clutch plates (drive plate and driven
plate) are forced to couple together
Therefore, the rotation of the input
shaft 15 transmitted to the sun gear
through both the rear clutch and the
connecting shell which 1s coupled to

Engine crankshaft
Drive plate

Pump mpeller
Turbine runner
Stator

One-way clutch
Input shaft

~ AR W R -

/.
| @
1—t

the front clutch drum by the clutch
plates On the other hand, when the
rear clutch 1s coupled together, the
front internal gear 15 rotated which 1s
connected to the rear clutch hub
through a spline

When the servo piston of the band
brake operates, the rotation of front
clutch drum 15 stopped, and the sun
gear which s connected to 1t by the
connecting shell 1s held stationary
This sun gear 1s always kept 1 mesh
with the front and rear planetary
gears

The rear planetary gear carrier 1§
connected to the connecting drum on
its periphery, and this perniphery at the
same time serves as the hub of the low
and reverse brake

The engine power 1s thus trans-
mutted from the output shaft to the
propeller shaft after its speed has been
changed by the planetary gear in the
transmussion, and this output shaft 1s
splined to the planetary gear carrier at
the front end, and to the nternal drive
flange at the rear end .

ATO69
8 Oi pump 15 Planetary pinion
9 Brake band 16 Rear planetary carner
10 Front clutch 17 Low and reverse brake
11 Rear clutch 18 Parking pawl
12 Front planetary carrier 19  Onl distributor
13 Internal gear 20 Governors
14 Sun gear 21 Output shaft

Fig AT-9 Schematic drawing showing concept of automatic transmission

AT-6



Automatic Transmission

In the 3N71B automatic transmis- ear | Cruten Low & band seIvo One Bark
s10n, each part operates as shown 1n Range ¢ reverse way wl g
the following table at each gear select f0 | Front | Rear [ brake | Operation | Release | ctutch | P2

osition
P Park on on
Reverse 2182] on on on
OIL PUMP :
Neutral

The o1l pump 1s an internally mesh-
ed mvolute gear pump, and its mner D1l Low 2458 on on
gear 1s rotated at the same speed as the
engine by the drive sleeve which forms
a portion of the pump impeller of the D3 Top 1000| on on (on) on
torque converter

Drive { D2 Second | 1 458 on on

2 Second | 1 458 on on
The o1l pump serves to supply the
ol for the operation of torque con- 12 Second | | 458 on on
verter, to lubricate every mechamsm, 1
I Low 2458 on on

and to provide ol for the operation of
all friction elements (clutches and
bands) and the control system

ATO7Y
| Housing 4 Inner gear
2 Cover 5 Crescent
3 Outer gear -

Fig AT-10 Od pump 1 Front clutch drum 6 Dnve plate
2 Clutch piston 7 Retainmg plate
3 Spring retainer 8 Snap nng
4 Snap ning 9 Retum spnng
5 [Dushed plate 10 Dnven plate
FRONT CLUTCH T2

Fig AT-11 Components of front clutch
Mustration “A” m Figure AT-11
shows the state when o1l pressure 1s
exerted on the piston Under this
condition, clutch plates come mto /® . .

ngid contact with each other and the i| 7/

rotation of the hub is transmitted to 'f—/ A
/@ 1l

the clutch drum

When the o1l pressure 15 released as
shown at “B”, the return springs move
the piston to the released position and
the clutch plates are released

When oil pressure works on the
front clutch piston and the clutch
plates engage, the sun gear 1s rotated .

1 Piston e
through the connecting shell which 1s 2 Clutch drum
connected to the front clutch drum *“A” (clutch ON) 3 Clutch hub “B” (clutch OFF)
The front clutch 15 used only in 4 Ol pump cover
“Reverse” and in “3rd forward gear” AT322
positions Fig AT-12 Operation of clutch

AT-7



Automatic Transmission

REAR CLUTCH

The rear clutch drum 1s driven by
the mput shaft through the spline
connection The rotation of this rear
clutch drum drives the steel dnve
plates in the rear 2!_tch and the hned
drnive plates 1n the front clutch

When the rear clutch piston 15
applied by o1l pressure, the movement
of the piston against the return springs
locks the steel and hned clutch plates
together to drive the rear clutch hub
and the front internal gear

When the oil pressure 1s released,

1 Rearclutchdrum 7 Retaming plate
the return springs move the piston to 2 Clutch piston 8 Snap nng
the released position and the steel and 3 Spung retamer 9 Needle bearing
lined clutch plates are released g ls)n:: ;‘“BI . i? BR"”“"E face
1shed plate eturn spring
This stops the rotation of the rear & Dnve plate 12 Dnve plate AT323

clutch hub and the front internal gear
The rear clutch 1s applied in all for-
ward drive gear ranges

Fig AT-13 Components of rear clutch

BAND BRAKE

One end of the band brake 3
locked to the transmission case by the_ @)
anchor end pin

When o1l pressure 1s directed to the
apply side of the servo piston, the
piston moves against the return spring
to tighten the brake band around the
front clutch drum, connecting shell
and sun gear

To release the servo piston, the o1l
pressure 1s directed to the release side
of the servo piston The release pres-
sure 15 assisted by the compressed
return spring to move the servo piston

Nut
Piston stem

Band servo piston
Return spring

[= S R - R P R

Brake band
and brake band to the released posi- wr:meer a
tion Servo retamer
The band brake 1s applied only 1n Band strut AT324
the 2nd forward speed range Fig AT-14 Components of band brake

AT-8



Automatic Transmission

LOW AND REVERSE BRAKE

The steel driven plates of low and
reverse brake are locked to the trans-
mission case through the spline con-
nection

When o1l pressure 1s directed to the
low and reverse brake piston, the
piston moves agamnst the return spring
(disc spring)

The piston movement locks the
steel and lined plates together Then,
the lned plates lock the connecting
shell and sun gear

When the o1l pressure is released,
the return spring moves back the
piston to the relased position The
steel and lined plates are now released

The low and reverse brake 15 ap-
phied in the st forward speed of “1”
range and “R” range

PLANETARY GEAR

The planetary gear 1s of nonas-
sembly type and is combined three
planet pinions

ONE-WAY CLUTCH

The one-way clutch adopts the
sprag type In this mechanism the
rotation 1n one direction alone 1s
allowed and that in the opposite direc-
tion 1s prohibited by the difference in
the diagonal length of a roller as
shown 1n Figure AT-17

Thrust spring ning

Piston retumn spring
Thrust washer

One-way clutch inner race

1 Duve plate 9 Dished plate

2 Transmisston case 10 Dnven plate

3 Low & reverse brake piston 11 Retaimng plate

4 Hex-slotted bolt 12 Snap nng AT325

Fig AT-15 Components of low and reverse brake

Front planetary gear

AT326

AT-9

Rear planetary gear

Internal gear (72 teeth)

Pinion carner

Sun gear (33 teeth)
Pinion (19 teeth)

AT327

Fig AT-16 Components of planetary gear

Lock Free
-l ——

i

Fig AT-17 One-way clutch

ATO75
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HYDRAULIC CONTROL SYSTEM

FUNCTIONS OF HYDRAULIC CONTROL

UNIT AND VALVES
OIL PUMP
MANUAL LINKAGE
VACUUM DIAPHRAGM
DOWNSHIFT SOLENOID
GOVERNOR VALVE
CONTROL VALVE ASSEMBLY
HYDRAULIC SYSTEM AND
MECHANICAL OPERATION

FUNCTIONS OF

HYDRAULIC CONTROL

UNIT AND VALVES

The hydraulic contrel system con-

CONTENTS

“P"" RANGE (PARK) AT-20
AT-10 “R"” RANGE (REVERSE) AT-22
AT-10 “N" RANGE (NEUTRAL) AT-24
AT-10 “D,” RANGE (LOW GEAR) AT-26
AT-11 “"D,” RANGE (2ND GEAR) AT-28
AT-11 “"D5;" RANGE (TOP GEAR) AT-30
AT-11 “D” RANGE KICK-DOWN AT-32
AT-12 “2"" RANGE (2ND GEAR]) AT-34

“1,” RANGE (LOW GEAR) AT-36
AT-18 “1," RANGE (2ND GEAR) AT-38

tains an ol pump for packing up oil
from the o1l pan through the o1l
stramer A shift control 15 provided by
two centrifugally operated hydraulic
governors on the output shaft, vacuum
control diaphragm and downshift sole-

noid These parts work i conjunction
with valves in the valve body assembly
lecated 1n the base of the transmission
The valves regulate o1l pressure and
direct 1t to appropriate transmission
components

Control valve

Oil pump

Torque converter

Manual linkage

Vacuum diaphragm

Downshift solenoid

Governor valve

Front clutch

Rear clutch

Low and reverse brake
Band brake

OlL PUMP

The oil pump 1s the source of
control medum (1e, o) for the
control system

As shown m Figure AT-18, the oil
enters at the suction side and collects
m the space at “A”, and then by the
rotation of the mner and outer gears,
1s carried and discharged from the
portion “B”

The o1l flows through the following
route
Oil pan — Oul stramer (bottom of the
contrel valve) — Control valve lower
body suction port — Transmission case
suction port — Pump housing suction
port — Pump pgear space — Pump

Lubnication

housing delivery port — Transmission
case delivery port — Lower body deliv-
ery port — Control valve line pressure
circult

AT328
Fig AT-18 Operation of ol pump

AT-10

MANUAL LINKAGE

The hand lever motion (the hand
lever 1s located 1n the driver’s compart-
ment), mechamcally transmtted from
the remote control linkage, 1s further
transmitted to the inner manual lever
in the transmisston case from the range
selector lever n the night center por-
tion of the transmission case through
the manual shaft The nner manual
lever 15 thereby turned

A pmn 1nstalled on the bottom of
the inner manua! lever shides the
manual valve spool of the control valve
thus positioning the spool opposite the
appropriate select position

The parking rod pin is held m the
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groove on the top of the inner manual
plate The parking rod pin operates the
rod at “P” range, and operates the
mechanical lock system

The above described manual shaft 1s
further equipped with an nhibator
switch A rotor mside the mhibitor
switch rotates in response to each
range When the range 15 selected at
“P” or *“N”, the rotor closes the
starter magnet circuit so that the

engine can be started When the range
1s selected at “R™, the rotor closes the
back-up lamp circuit, and the back-up
lamp lights

ATO87

3 Parking rod
4  Manual shaft

Manual plate
Inhibitor switch

[

Fig AT-19 Manual inkage

VACUUM DIAPHRAGM

The vacuum diaphragm 1s installed
on the left center portion of the
transmission case The internal con-
struction of the vacuum diaphragm 1s
as follows

A rubber diaphragm forms a parti-
tion in the center The engine intake
manifold negative pressure 1s led
through a vacuum tube and spring
force 15 applied to the front surface of
the rubber diaphragm while atmos-
pheric pressure 1s applied to the back
surface The difference between pres-
sure applied to the front and back
surfaces causes a vacuum reaction,
which activates the throttle valve of
the control valve inside the transmis-
slon case

When accelerator pedal 1s fully de-
pressed and the carburetor 1s fully
opened but the engmne speed 1s not
sufficiently increased, the manifold
negative pressure lowers (1e tends

towards atmospheric pressure) and the
vacuum reaction increases since the
flow velocity of mixture nside the
mntake manifold 15 slow Contranly,
when the engine speed increases and
the flow velocity of the muxture -
creases or when the carburetor 1s
closed, the manifold negative pressure
increases {(1¢, tends towards vacuum)
and the vacuum reaction 1s reduced

Thus, a signal to generate hydraulic
pressure perfectly suited to the engine
loading at the control valve 1s trans-
mitted from the vacuum diaphragm,
and the most suitable timing for speed
change and line pressure 1s obtained so
that the most proper torque capacity
1s obtained against the transmitting
torque

ATOBB

Fig AT-20 Vacuum diaphregm

DOWNSHIFT SOLENOID

The downshift solenoid 15 of a
magnetic type installed on the left rear
portion of the transmission ase When
a driver requires accelerating power
and depresses the accelerator pedal
down to the stopper, a kickdown
switch located in the middle of the
accelerator link 1s depressed by a push
rod, the kickdown switch closes cur-
rent flows to the solenoid, the sole-
noid push rod 15 depressed, the down-
shuft valve of the control valve nside
the transmission case 1s depressed, and
the speed 1s changed forcedly from
“3rd” to “2nd” within a certain
vehicle speed limat

Note Since the kickdown switch
closes when the accelerator pedal 1s
depressed from 7/8 to 15/16 of the
whole stroke, the accelerator pedal
should be correctly adjusted so as
to aitord a complete stroke
The arrangement of the switch
varies according to model

AT-11

switch

ATO89
Fig AT-21 Downshift solenoid

GOVERNOR VALVE

The primary and secondary gover-
nor valves are installed separately on
the back of the o1l distributor on the
transmussion output shaft They oper-
ate at the same speed as that of the
output shaft (That is, they operate at
a speed m proportion to the vehicle
speed ) The line pressure 1s applied to
those valves as the input from the
control valve, through the transmission
case, rear flange and ol distributor
The governor pressure [in proportion
to the output shaft speed (vehicle
speed)] 1s led to the shift valve of the
contro} valve through the opposite
route of the output In this manner
speed change and line pressure are
controlled

at

Operation of secondary
governor valve

The secondary valve 1s a control
valve which receives line pressure (1)
and controls the governor pressure

When the manual valve 15 selected
at “D”, *“2” or *‘1”" range, line pressure
is appled to the rning-shaped area of
this valve from circuit (1), and this
valve 1s depressed toward the center
Movement of this valve to a certain
position closes the circuit from (1) te
(15) while simultaneously making a
space from (15) to the center drain
port, and pressure 1n the circuit (15) 1s
lowered

When the vehicle 15 stopped and the
centrifugal force of this valve 1s zero,
the valve 1s balanced At this point a
governor pressure which is balanced
with the spring force occurs on (15)

When the vehicle 1s started and the
centrifugal force increases, this valve
moves slightly to the outside, and as

Kickdown
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the space from (1) to (15) increases,

space from (15) to the dram port'
simultaneously decreases As a result,

governor pressure of (15) increases,

and the governor pressure 1s balanced

with the sum of centnifugal force and

spring force The governor pressure

thus changes in response to the vehicle

speed change (centrifugal force)

Operation of primary
governor valve

The valve 15 an ON-OFF valve
which closes the governor pressure
(15) regulated by the secondary gover-
nor valve when the vehicle reaches the
minimum speed, and when the vehicle
speed exceeds a certan level the
governor opens and forwards the gov-
ernor pressure (15) to the control
valve

When the vehicle 1s stopped, the
governor pressure 1s zero However,
when the vehicle is running slowly,
this valve 1s depressed to the center
and the groove to (15) 1s closed since
the governor pressure applied to the
ring-shaped area 1s higher than the
centrifugal force of this valve When
the governor speed exceeds a certain
revolution, the governor pressure in
the circwmt (15) also increases How-
ever, as the centrifugal force ncreases
and exceeds the governor pressure, this
valve moves toward the outside, and
the governor pressure 1s transmitted to
the circuit (15)

Two different valves are employed
in the governor so that it will inde-
pendently control the speed at high
and low speeds That 1s within the low
speed range, the governor pressure 1s
not generated because of the primary
valve, whereas at the high speed range
above the breaking point, governor
pressure 1s regulated by the secondary
valve

* The breaking point s the point at
which the function of one of the
governor 1s transferred to the other
as the speed changes from the
low-speed to the high-speed range

To control valve
[Governor
pressure (15)]

From control valve

(Line pressure (1)] ATOS0

4  Ou distributor
5 Qutput shaft

1 Prunary governor
2 Secondary governor
3 Governor valve body

Fig AT-22 Cross-sectional view of
governor

CONTROL VALVE ASSEMBLY

ATO9M

Fig AT-23 Qutput shaft with o1l
distributor and governor

BARE

AT092
il distnibutor
Governor valve body
Pnmary governor valve
Secondary governor valve

P

Fig AT-24 Exploded view of governor

Flow chart of control valve system

Oul from pump

AR Regulator valve [-~--——="==—==-—--~- 7
|
: - ]
| | 1 |
i
: Throttle valve Manual valve Auxihary valve 1
i '
) 1 |
| | :
| ! Line pressure X
] l ]
i : 1
L ___ 1___.__.] Speedchange | Governor :
valve I valve '

I
Lo——== T——— _ _____i
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Clutch and brake

The control valve assembly receives
ol from the pump and indwidual
signals from the vacuum diaphragm,
and transmits the indwidual line pres-
sures to the transmission friction ele-
ment, torque converter circuit, and
lubricating system circuit as outputs
More specifically, the oil from the o1l
pump s regulated by the regulator
valve as line pressure builds up The
line pressure 1s fed out from the
control valve assembly through vanous

AT-12

direction changeover valves (including
ON-OFF valve) and regulator valves, 15
newly reformed to a throttie system
ol pressure and operates other valves
Finally, the line pressure 1s transmtted
to the required clutch or brake servo
piston unit in response to the individ-
ual running conditions after recerving
signals from the vacuum diaphragm,
downshift solenoid,. governor valve,
and/or manual linkage
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The control valve assembly consists
of the following valves (See Figure
AT-35)

Pressure regulator valve (PRV)
Manual valve (MNV)

1st-2nd shift valve (FSV)
2nd-3rd shift valve (SSV)
Pressure modifier valve (PMV)
Vacuum throttle valve (VTV)
Throttle back-up valve {TBV)
Solenoid dewnshift valve (SDV)
Second lock valve (SLV)
2nd-3rd timing valve {TMV)

QOO0 R W -

—

Pressure regulator valve
(PRV)

The, pressure regulator valve re-
cewves valve sprng force, force from
the plug created by the throttle pres-
sure (16) and line pressure (7), and
force of the throttle pressure (18)
With the interaction of those forces,
the PRV regulates the line pressure (7)
to that most suitable for individual
driving conditions

The ol from the oil pump 1s ap-
phed to the ring-shaped area through
orifice (20) As a result, the PRV 15
depressed downward, and moves from
port (7) up to such extent that the
space to the next dramn port (marked
with “X” i Figure AT-25) opens
shghtly Thus, the line pressure (7) 15
balanced with the spring force, there-
by balancing the PRV In this opera-
tion, the space from port (7) to the
subsequent converter oil pressure (14)

circmit has also been opened As a .

result, the converter 1s filled with
pressurized ol in circuat (14), and this
ol 15 further used for lubrication of
the rear unit Moreover, part of the o1l
1s branched and used for lubrication of
the front umt for the front and rear
clutches

When the accelerator pedal 18 de-
pressed, the throttle pressure (16) in-
creases as described in the preceding
paragraph, o1l pressure 15 applied to
the plug through orifice (21), and this
pressure 15 added to the spring force
As a result, the PRV 15 contrarly
forced upward, space to the drain port
15 reduced, and the line pressure (7)
Increases

A

£7

J

r

i

2|

ATO95

Fig AT-25 Pressure regulator valve

When the range 1s selected at “R”
(Reverse), the line pressure (6) 1s
applied to the plug in a manner iden-
tical to the throttle pressure (16) and
15 added to the spring force Con-
sequently, the line pressure (7) further
increases

When vehicle speed increases and
the governor pressure rises, the throt-
tle pressure (18) 1s applied to the port
on the top of the PRV, and pressure is
applied contrarily, against the spring
force As a result, the line pressure (7)
decreases Moreover, at individual con-
ditions, the line pressure (7) 1s equal to

the line pressure (6) and the throttle
pressure (16) 1s equal to (18)

Manual valve (MNV)

The manual lever turning motion 1s
converted to reciprocating motion of
the manual valve through a pin, and
the MNV 1s positioned so that the line
pressure (7) 1s distnibuted to the indi-
vidual line pressure cuzcuits at each
‘(P”’ “R”, (‘N”’ ‘(DH’ ¢62” or “l” range
as shown below
“P” range

(M - [(4)-SDVand TBV
{(5) - FSV(12) — TBV and
Low & reverse brake

“R™ range
7 - (4) — same as above
(5) — same as above
(6) -PRVand SSV - (FC)
and band release
“N" range (7) - None
“D" range
(7 - (1)~ Governor valve, FSV,
and rear clutch
1()-SLV
(3) — SLV and SSV
“2" range
(7) — [ (1) — Same as above
(2) - SLV — (9) Band
) apphed
| (4) - SDV and TBV

“1" range
(M — [ (1) — Same as above
(4) — Same as above

(5) - FsV

Moreover, (1), (2), (3), (4), (), and
(6) are always draned at a position
where the line pressure 15 not distrib-
uted from (7)

L,J 23
X
L zLLl_Lj_I;I_r/.qu b

AT-13

5 R

ATO96

Fig AT-26 Manual velve
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1st-2nd shift valve (FSV)

The FSV 1s a transfer valve which
shifts gears from low to second When
the vehicle 1s stopped, the FSV 15
depressed to the right side by force of
a sprnng located on the left side,
putting the FSV 15 mn the “Low”
position

When vehicle speed increases, the
governor pressure (15) 1s apphed to
the night side of the FSV, and the FSV
15 forced toward the left Contranly,
the line pressure (1) together with the
spring force forces the FSV toward the
right opposing the governor pressure
(15)

When the vehicle speed exceeds a
certain level, the governor pressure
(15) exceeds the sum of the throttle
pressure and the spring force, and the
FSV 1s forced toward the left

When the FSV 15 depressed to a
certain position, the line pressure (1) 1s
closed, and only the spring_depresses
the FSV toward the right, and 1t 1s
depressed to the end for a moment As
a result, the line pressure (i) 1s for-
warded to (8), the band servo 1s
engaged through the SLV, and the
speed 15 shifted to “2nd” With the
accelerator pedal depressed, the FSV
remamns n the “Low” position unless
the governor pressure (15) increases to
a high level corresponding to the line
pressure (1), since the line pressure (1)

__Increases when the accelerator pedal 18

governor pressure (15) 1s considerably
high, the valve 1s forced completely
toward the rght, and the FSV s
returned to the “Low” position (This
operation 1s called “Kickdown shift” )

EEF
g

Fig AT-27 *“1st-2nd"’ shift valve
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2nd-3rd shift valve (SSV)

The SSV 15 a transfer valve which
shufts gears from *“2nd” to “3rd”
When the vehicle 1s stopped, the SSV
15 forced toward the right by the
spring, and 1s m the “2nd” position [t
1s so designed, however, that the FSV
can decide to shuft either to “Low” or

Ay 199
&1

released, the front clutch 1 engaged,
and speed 1s shufted to “3rd”

When the accelerator pedal 1s de-
pressed, both the line pressure {3) and
the throttle pressure (19) are high, and
the SSV 1s thus retained in *2nd”
unless the governor pressure (15) ex-
ceeds the lme pressure (3) and the
throttle pressure (19)

In the “3rd” position, force depres-
smg the SSV toward the right 15
retammed only by the throttle pressure
(16), and the throttle pressure (16) 1s
shghtly lower than that toward the
right which 1s applied while shifting
from “2nd” to “3rd”

Consequently, the SSV 1s returned
to the “2nd” position at a shightly
lower speed (Shifting from “3rd” to
“2nd” occurs at 2 speed shghtly lower
than that for “2nd” to **3rd” shufting )

When kicked down at ““3rd”, line
pressure (13) 1s led from the SDV, and
the SSV 1s forced toward the right
Although the governor pressure is con-
siderably high, the valve 1s forced
completely toward the nght, and the
SSV s thus returned to “2nd” posi-
tion (This operation 1s called “Kick-
down shift” )

When the shift lever 1s shifted to
“2" or “1” range at the “31d” speed,
the hne pressure (3) 1s dramned at the
MNV Consequently, the front clutch
and band servo releasing oils are dramn-
ed As a result, the transmission 1s

[T 1] 13 7%

depressed

Contranlly, when vehicle speed
decreases, the governor pressure (15)
decreases However, the gear 1s not
shifted to “Low” unless the governor
pressure (15) becomes zero, since the
force depressing the FSV toward the
nght 1s being delivered only by the
spring

“Low™ 1 range “1” 1s led to the
low and reverse clutch from line pres-
sure (5) through lime pressure (12),
and 15 simultaneously led to the left
end spring umt Consequently,
although the governor pressure 1n-
creases, the valve 1s still forced toward

the right, and the SFV s fixed 1n the ~

“Low” positton When kicked down to'
the “2nd” speed, the SDV operates,

" "and the hne pressure (13) forces the

FSV toward the right Although the

When the vehicle 1s running, the
governor pressure (15) 1s applied to
the nght end surface, and the SSV s
forced toward the left Centranly, the
spring force, line pressure (3), and
throttle pressure (19) force the SSV
toward right

When vehicle speed exceeds a
certain level, the governor pressure
surpasses the sum of the spring force,
hne pressure, and throttle pressure,
and the velave 15 forced toward the
left The hne pressure (3) 1s then
closed Consequently, the forces being
rapidly unbalanced, the force depres-
sing the SSV toward the nght de-
creases, and thus the SSV is depressed
to the left end for a moment With the

. SSV depressed toward the left end, the

line pressure (3) 1s connected with the
line pressure (10), the band servo 1s

AT-14

although the 88V 1s i the “3rd”
position

When the speed 1s shifted to the
“3rd”, a one-way orifice (24) on the
top of the SSV relieves o1l transmitting
velocity from the line pressure (3) to
the line pressure (10), and reduces the
shock generated from the shifting
Contranlly, when the lever 1s shifted
to “2” or *“1” range and the speed 1s
shifted from “3rd” to the “2nd”, the
onfice checking valve spring (24) 1s
depressed, the throttle becomes mef-
fective, the line pressure (10) 1s dram-
ed quckly, and delay in shifting
speeds 1s thus eliminated

The throttle of line pressure (6)
transmuts the o1l transmitting velocity
from_line pressure (6} to line pressure _
(10) when the lever 15 shifted to the
“R” range, and transmits drain velocr
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ty from line pressure (10) to line
pressure (6) when shifting from “3rd”
to “2nd” at “D” range Thus, the
throttle of hne pressure (6) reduces
the shock generated from shifting

A plug in the SSV left end readjusts
the throttle pressure (16) which varies
depending on the engine throttle con-
dition, to a throttle pressure (19)
suited to the speed change control
Moreover, the plug 1s a valve which
applies line pressure (13), 1n lieu of the
throttle pressure, to the SSV and the
FSV when kickdown 1s performed

When the throttle pressure (16) 1s
applied to the left side of this plug,
and the plug 1s depressed toward the
right, a shight space 1s formed from the
throttle pressure (16) to (19) A throt-
tle pressure (19) which 1s lower by the

pressure loss equivalent to this space 1s
generated, the pressure loss 1s added to
the spring force, and the plug is thus
forced back from the nght to the left
When this pressure {19) increases ex-
cessively, the plug 15 further depressed
toward the left, space from the throt-
tle pressure (19) to the dram circuit
(13) increases, and the throttle pres-
sure (19) decreases Thus, the plug 1s
balanced, and the throttle pressure
(19) 15 reduced to a certam value
against the throttle pressure (16)

When performing kickdown, the
SDV moves, a high line pressure 1s led
to the cwrcuit (19) from the hne
pressure circutt (13) (which had been
drained), the plug is forced toward the
left, and circuit (19) becomes equal to
the line pressure (13)

Orifice
checking valve

Pressure modifier valve (PMV)

Compared to the operating pressure
required In starting the vehicle, the
power transmutting capacity of the
clutch (that 1s, required operating pres-
sure) may be lower when the vehicle 1s
once started When the line pressure 1s
retaned at a high level up to a high
vehicle speed, shock generated from
the shifting increases, and the o1l
pump loss also ncreases In order to
prevent this, the throttle pressure must
be changed over with the operation of
the governor pressure (15) to reduce
the line pressure The PMV 1s used for
this purpose

When the governor pressure (15)
which 1s applied to the nght side of

ATO098

Fig AT-28 *“2nd-3rd” shift valve

the PMV 15 low, the valve 1s forced
toward the right by the throttle pres-
sure (16) (apphed to the area dif-
ference of the valve) and the spring
force, and the circut from circuit (16)
to cucurt (18) 15 closed However,
when vehicle speed increases and the
governor pressure (15) exceeds a cer-
tain level, the governor pressure to-
ward the left (which 1s apphed to the
night side) exceeds the spring force and
the throttle pressure (16) toward the
right, the valve 1s depressed toward the
left, and the throttle pressure 1s led
from circuit (16) to circuat (18) Ths
throttle pressure (18) 1s applied to the
top of the PRV, and the force of the
line pressure source (7) 15 reduced

AT-15

Contranly, when the vehicle speed
decreases and the governor pressure
(15) decreases, the force toward the
night exceeds the governor pressure,
the valve 1s forced back toward the
nght, and the throttle pressure (18) 1s
drained to the spring unit

The valve 15 switched when the
throttle pressure and the governor
pressure are high or when they are
both low

« T

15
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Fig AT-29 Pressure modifier valve

Vacuum throttle valve (VTV)

The vacuum throttle valve 15 a
regulator valve which uses the line
pressure (7) for the pressure source
and regulates the throttle pressure (16)
which 1s proportioned to the force of
the vacuum diaphragm {[The vacuum
diaphragm vanies depending on the
engine throttle condition (negative
pressure 1n the intake line)}

When the lme pressure (7) 1s ap-
pled to the bottom through the valve
hole and the valve 15 forced upward,
space from the line pressure (7) to the
throttle pressure (16) 1s closed, and
the space from the throttle pressure
(16) to the drain circurt (17) 1s about
to open In this operation, the throttle
pressure (16) becomes lower than the
line pressure (7) by the pressure equiv-
alent of the loss of space, and the
force depressing the rod of the vacuum
diaphragm 15 balanced with the throt-
tie pressure (16) applied upward to the
bottom

When the engmne torque is high, the
negative pressure 1 the mtake line
uses (tending toward atmospheric
pressure), and the force of the rod to
depress the valve increases As a result,
the valve 1s depressed downward, the
space from the throttle pressure (16)
to the drain (17) decreases, and the
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space from the line pressure (7) to the
throttle pressure (16) increases
Consequently, the throttle pressure
(16) increases, and the valve 15 bal-
anced Contrardy, when the engine
torque lowers and the negative pres-
sure in the intake line lowers (tending
toward vacuum), the force of the rod
depressing the valve decreases, and the
throttle pressure (16) also decreases
When pressure regulated by the throt-
tle back-up ralve (described in the
subsequent paragraph) 1s led to circunt

(17), a high pressure 1s applied through
the space from the circuit (17) to the
throttle pressure (16) Consequently,
the VTV 1s unbalanced, the throttle
pressure (16) becomes equal to the
back-up pressure (17), and the valve 1s
locked upward

pressure loss due to the space from
circut (4) to circuit (17) 1s balanced
with the spring force

Further, when gear 1s shifted from
“2nd” to “Low” at the range ““1”, line
pressure 1s led from circuit (12), and
the hine pressure 1s apphied upward to
the bottom of the valve through the
valve hole Consequently, the valve is
forced upward, and locked As a re-
sult, the space from the line pressure
(4) to the back-up pressure (17) 1s
closed completely, and the back-up
pressure (17) 1s drained upward

X
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Fig AT-31 Throttle back-up valve
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Fig AT-32 Solenoid downshift valve

Second lock valve (SLV)

This valve 1s a transfer valve which
assists the shift valve in determining
the fixed *“2nd” speed at the ‘27
range

In the “D” range, the sum of the
spring force and line pressure (3)
apphed upward exceeds the line pres-
sure (2) which 1s applied to the valve
area difference as a downward force
As a result, the valve 1s locked upward,
and the circurt from line pressure (8)
to line pressure (9) 1s opened

Consequently, the FSV becomes
the “2nd” speed condition, and line
pressure 15 led to the band servo

ensasins—cret—{OY - anly whac 1
SREATIAE LE
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Fig AT-30 Vacuum throttle valve

Throttle back-up valve (TBV)

Usually, this valve 1s depressed
downward by the spring force

As soon as the lever 1s shifted either
to “2” or “1” range, line pressure 15
led from circutt (4), the hine pressure 15
apphed to the area difference of the
valve, the valve 1s forced upward, the
space from circutt (4) to circurt (17) 1s
closed, and with the space from circuit
(17) to the upper drain about to open,
the back-up pressure (17) which 1s
lower than the line pressure (4) by the

Solenoid downshift valve
(SbvV)

Thus valve 1s a transfer valve which
leads the line pressure (7) to (13) and
transmuts the same to the FSV and
SSV when a kickdown signal 1s re-
cetved from the downshift solenoid
Usually, the solenoid push rod and
valve are locked upward by the spring
in the lower end, and the circuit from
line pressure (4) to line pressure (13) 1s
opened

When kickdown 1s performed, the
push rod operates, the valve 1s depres-
sed downward, and the circuit from
line pressure (7) to line pressure (13)
opens Line pressure (13) opposes the

. _governer pressure (15) at the SSV and __

FSV, thus accomplishing the down-
shift operation

AT-16

eireut only—when—hne
pressure (1) 1s released to hine pressure
(3)

[n the “2" range, the upward force
1s retamned only on the spring, and the
downward line pressure (2) exceeds
the upward force

As a result, the valve 1s locked
downward, line pressure (2) 1s released
to (9) regardless of the operating
condition of the FSV, and the band
servo 1s engaged

Fig AT-33 Second lock valve



Automatic Transmission

2nd-3rd timing valve (TMV)

This valve 15 a transfer valve which
switches the bypass circuit of the
onfice (22) in the front clutch pres-
sure circuit (11) 1n response to vehicle
speed and throttle condition A force
created when the governor pressure
(15) 1s apphed to the bottom of the
TMV constitutes the upward force,
and a force created when the spring
force and the throttle pressure are
applhied to the top of the TMV con-

the upward force exceeds the down-
ward force, the valve 1s locked upward,
and passage from circuit (10) (“2nd”
from the “Top”) to circuit (11) 1s
closed Consequently, the line pressure
(10) 1s led to the front clutch circuit
(11) through the orifice (22), and the
oll pressure 1s thus transmitted slowly
However, under normal shifting, the
throttle pressure (16) has a pressure
exceeding a certain level, and the
downward force exceeds the upward
force As a result, the valve 1s locked

AT104
stitutes the downwa{(\i force downward, the passage from circuit
When the throttle pressure (16) 1s (10} to cucutt (11) 1s opened, and the
lower than the governor pressure (15), orifice (22) 1s bypassed Fig AT-34 “2nd-3rd" timing valve
o M
( I 11
( —
C*3i70 o)
b -
i
ol ]
-
V8]
1 Pressure regulating valve (PRV) 6 Vacuum throttle valve (VTV)
2 Manual valve (MNV) 7 Throttle back-up valve (TBV) AT094
3 1st-2nd shift valve (FSV) 8 Sclenoid down shift valve (SDV)
4 2nd-3rd shift valve {SSV) 9 Second lock valve (SLV)
5 Pressure modifier valve (PMV) 10 2 -3 timing valve (TMV)

Fig AT-35 Control valve
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Automatic Transmission

HYDRAULIC SYSTEM
AND MECHANICAL
OPERATION
The operating system of oil pres-
sure 1n each range 1s described below
The ol pressure n each circust
shown 1n the dlustration 1s classified as
follows according to the function
(The numerals show the circuit
numbers )

Pressure source of the hne 7

Operating line pressure
for friction elements

1,2,3,4,5,6,7,8,9,10,11,12
Auxiliary line pressure 13

Throttle system pressure
16,17, 18,19

Torque converter
pressure (14)

Rear clutch N
pressure (1)

Others 14,15 .

01l pump discharge hole (7)

Rear clutch pressure (1)
Front clutch pressure (11}

AT105

Ol pump discharge hole (

Front clutch ]
pressure (11}

PR Wk ALY 0]
To torque converter (14) )]

AT106

Fig AT-37 Identification of oil channels in case front face

Govemor pressure (15)

pressure (10)
t Servo tightening—
oioh = pressure (9) Dl
: —1—— Low & reverse brake pressure (12)
T — /1))

U| X S
Q () Ol pump suctmn_h_t_)'le‘é

Govemnor feed pressure (1)

AT07

Fig AT-38 Identification of oul channels in case face

Fig AT-36 Identification of oil channels in o1l pump

AT-18



Automatic Transmission

Hydraulic control system

Brake
Front Brake
Torque Convarter CT:::N Aear Bang
Cluteh

Low & Aevarss

.':.,m.,m

uum Controt

-
f

Throttle

i ! !
ng Valve (T d I
@ Vacuum 1nrottla ®Solunold
Throttle Back up
Valve “ Valve LU Downshift Valve
[..__ ll H 11
©il vooler
Raer Lubr JLU 1] Il
JL 11
L J
Orain 1 I .
Vaive I
Front |
Lubricstion Orifice x ! U
Drain Vaive S:I.vc:

ifier Valve

15

e

l |

Valve

@ 2na Jrd Tuming

i

12
|ﬁ©_"‘ 2nd Shift Valve 11
5

F

@ Prassure

Regulator Valve '

Note Marked X are Drain

X!

Primary

Secondary
Governor Valve

Governor Valve

AT-19

Fig AT-39 Hydraulic control system



Automatic Transmission

“P” RANGE (PARK)

The operation of clutches and band
are functionally the same as in “Neu-
tral”

In parking, however, when the
parking pawl meshes n a gear which 1s
sphined to the output shaft, the output
shaft 15 mechamcally locked from
rotating

The ol discharged from the oil
pump is fed to each part 1n a similar
manner to that of the “N” range The
otl having the line pressure (7) which
has been mtroduced mnto the manual
valve (2} reaches the “Ist-2nd” shft
valve (§) through the hine pressure
circuit (5) As the “lst-2nd” shft
valve 15 forced to the nght-hand side
by the spring, the line pressure (5) and
(12) actuates the low and reverse
brake through the groove Also, the
parking pawl engages with the outer
teeth of the oil distributor by means
of the manual lever, mechanically
locking the output shaft

s/ ATO086

Fig AT-40 Parking mechanism
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Automatic Transmission

“P” range (Park)

Tarque Converter

Front
Clutch

Rear

Diaphragm

Qi Cooler
{except A12

eng }
rication

Front
Lubricatify

Drain Valve

@ Pressure

Ragulator Valve

Note

———
—
|

Qrifice
Check
Vatve

Throttle
Drain
Vaive

p=r3
[ 1]

@ Ma!nlul

Valve

Marked X are Drain
X

Secondary
Governor Valve

Line prassure (Governor fesd pressure}

Primary
Governor Valve

Governor prassurs
Tarque convertsr pressure

Throttla pressurs

Fig AT-41 Oul pressure circuit diagram — “P”’ range (Park)
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Automatic Transmission

“R” RANGE (REVERSE)

In “R” range, the front clutch and
the low and reverse brake are applied
The power flow 1s through the mput
shaft, front clutch, and connecting
shell to the sun gear Clockwise
rotation of the sun gear causes
counterclockwise rotation of the rear
planetary gears With the connecting
drum held stationary by the low and
reverse brake, the rear planetary gears
rotate the rear nternal gear and drive
the flange counterclockwise The rear
drive flange splined to the output shaft
rotates the output shaft counter-
clockwise at a reduced speed with an
increase in torque for reverse gear

When the manual valve @ 1s post-
tioned at “R” range, the o1l having the
line pressure (7) 1s directed to line
pressure circuits (5) and (6) The
pressure 1n the circuit (5) actuates the
low and reverse brake after being
introduced 1nto line pressure circuit
(12) through the “1st-2nd” shuft valve
(® The pressure in the circuit oper-
ates the release side of the band servo
and the front clutch after bewng led to
line pressure circuit (10) through the
“2nd-3rd” shift valve @ The throttle

ure (6)

Fig AT-42 Power transmission during “R"” range

Front clutch — ON Low & reverse brake — ON

ATO8BS

Fig AT-43 Operation of each mechanism during 'R’ range

which vary with the degree of accelera-
tor pedal depression both act on the
pressure regulator valve () and press
against 1its valve @, mncreasing line
pressure (7) In “R” range, the gover-
nor pressure 18 absent, making all such
valves as the “1st-2nd” shuft vaive @),
“2nd-3rd” shift valve (@), and pressure
modifier valve (6) inoperative

Front planetary gear Rear planetary gear

AT329
Fig. AT-44 Operation of planetery gears during "R’ range

AT-22



Automatic Transmission

“"R” range (Reverse)

v"
a}'
o..‘

Draln Vaive {0

® Pressure

Regulator Valve

Note

Low & Reverm

Throttie
Drain
Vatve

Vaive

Brake
Braks
Torque Converter ::f.?&'f. Rear Bang Vacuum Control Downghift
\ ol Clutch Disphragrm . Solenoid
fé& Pump
RN
N
; )
+
141 | ‘ x 3y i
3 11—="P8 i T
o)} | |
| N | ; I i
-
1 o
i T/C Oil Rressure H 1 9%
1 Hquhllno Valve g'"" g *
+ "4 *rvo
HM — | Vacyl 1) Throrus Sole
i | @ Throffl Back Jp ® Dowrghift Vat
9 | Vaiv. Vaive
O Cooler
(except A12
ang )
Rear Lubrication
" 1 Drain 14
: 'Il Valve
y Front
* Lubricatign OQrifice
Check

21

@ w L Ul
Valve Lm_' :
PRND2)

Marked X are Drain

Line pressure (Governor feed pressure)
Governor pressure

Torque convertsr presgure

Throttle pressurs

Secondary
Governor Vaive

Primary
Governor Valve

Fig AT-45 Oul pressure circuit duagram — “'R”’ range (Reve;'se)
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Automatic Transmission

"N’ RANGE (NEUTRAL)

In “N” range none of the clutches
and band are applied, thus no power 1s
transmitted to the output shaft

The pressure of ol discharged from
the ol pump s regulated by the
pressure regulator valve (1) to mam-
tam the line pressure (7), and the o1) 13
led to the manual valve @), vacuum
throttle valve (§), and solenoid down-
shift  valve The o1l 1s further
introduced nto the torque converter
at 1its operating pressure (14), and a
portion of this oil 1s distributed to
each part as the front lubricant The
oll which has been discharged from the
torque converter 15 also distributed to
each part as the rear lubricant

As the oil pump rotates at the same
speed as the engme, the ol pump
discharge increases with engine speed
But the surplus od 1 returned to the
o1l pan by the pressure regulator valve

®

AT-24



Automatic Transmission

“N’” range (Neutral)

Low & Revarse
Brake

Brake
F ;
Tarque Corverter - Cl’:lr?h Rear Bera x4 Downshift
ob Clutch Solenoid
Pump
R -
N4
‘. 4—
I}z 4
[
nid! 2
= 1
vure H
) Veive | g
‘ ) Throttle sm. .1
| D i Back up Dowrihift Valve
! Valve |
Ol Cooler | I
{oxcept A12 1 - 4!_._—
o) SUDUN SN N | EE—— [ 11—
8 I.l_l-l— —
; [ IN=
.
Front ]l
' 18 B
Orifice X l
Oraln Valve| ' 3'.'::: = |!
Throttle @ Praszure Moditier Velve
Draln
Valve

(@)2ns 3rd shine
10: Vaive

] _ - |-"—v—J —iod 13
L . ‘Ll) —:_'—B—Lx

x | ‘I @ 2nd 3rg Timing T_%gj—w_[‘.'
— o

1] I -8:
rh L . l @ focond Lock Valve
= ate | o)
‘ Dzt v [ T = hLL“Lr : u
| @ e U : i

r”'hJ

R imirlin
| ol

Note Marked X are Drain
SEEEENE Lins prassurs (Governor feed prassure)
Secondary Primary
Governar pressure Governor Valve Gavernor Valve
Torque convertar pressure
EEEREE Throttle pressure

Fyg AT-46 Ol pressure circuit duagram — “N’" range (Neutral)
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Automatic Transmission

"D,” RANGE (LOW GEAR)

The low gear mn “D” range 1s
somewhat different from that in “11”
range

The rear clutch 15 applied as in
“1.” range, but the one-way clutch
holds the connecting drum The power
flow 1s the same as in ““1,”” range That
15, the power flow takes place through
the wput shaft and mnto the rear
clutch The mput shaft 1s sphned to
the rear clutch drum and drives 1t
Rotation of the rear clutch drives the
rear clutch hub and front internal gear

The front internal gear rotates the
front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise Counterclockwise rotation
of the sun gear turns the rear planetary
gears clockwise With the rear plane-
tary carrier held stationary by the
one-way clutch, the clockwise rotation
of the rear planetary gears rotates the

rear nternal gear and drives the flange .

clockwise The internal drive flange 1s
splined to the output shaft and rotates
the output shaft clockwise

When the manual valve is postr
tioned at “D”, the line pressure (7)
mntroduced into the manual valve 1s led
to the line pressure circuits (1), (2)
and (3) The pressure m the circuit (1)

ATO80

Fig AT-47 Power transmission during “D," range

Rear clutch —~ ON

One-way clutch - LOCKED

Front planetary gear

nput

ATO081

Fig AT-48 Operation of each mechanism during “‘D, " range

Rear planetary gear

actmatestherearclutch—and-the-gover
nor, and at the same time, operates the
“15t-2nd” shaft valve @) to change the
speed The circuit (2) leads to the
second lock valve (@ The circuit (3)
actuates the “2nd-3rd” shuft valve @
for the “2nd-3rd” speed change, and
at the same time, locks the second
lock valve (@ .

The throttle pressure (16) which
changes with the degree of accelerator
pedal depression, presses the pressure
regulator valve (I) and increases the
line pressure (7) When the speed of
the vehicle has increased, the governor
pressure (15) mtroduced from the line
pressure cwcuit (1) actuates the
“1st-2nd” shift valve (®), “2nd-3rd”
shaft valve @ , and pressure modifier
valve (5) When the governor pressure
is hugh, the pressure modifier valve (5)
acts m such a direction as to compress

AT330

Fig AT-49 Operation of planetary gears during “‘D ;" range

the spring, and the throttle pressure 15
led to the throttle pressure (18) This
pressure acts against the force of the
spring of the pressure regulator valve
(@ and also agamnst the throttle pres-
sure (16), thus lowering the line pres-
sure (7)

The governor pressure also increases
with the speed of the vehicle, exerting
a pressure on one side of the
“Ist-2nd™ shift valve, and counteracts

AT-26

the throttle pressure (19), line pressure
(1), and the spring which are exerting
against the governor pressure There-
fore, when the governor pressure ex-
ceeds this pressure, the speed 15 shifted:
from the *“1st” gear to the “2nd” gear

The further the accelerator pedal 1s
depressed, the higher becomes the
throttle_pressure (19), mncreasing the
governor pressure and shifting the
speed change point to the higher sidé



Automatic Transmission

*D."” range (Low gear)

T/C Oll Pre:
Ragulsting Valve
L

RAslense side

Downshift
Solsnoid .

i
vw‘

Q1 Cooler

{except A12 h

eng) ‘
Orein Valve

Qrifice
Check

l!"\j 24 @ Pressurs

2nd-3rd Timu
x @ Vale ™

® Prassure

Regulator Vaive U

Note Marked X sre Drain

L.ine pressure (Governor fead pressure)
Governar pressure
Torque CONverter pressure

L ]
| — |
R

Throttie pressure

Primary
Governor Vaive

Governor Veive

Fig AT-50

AT-27

Ol pressure circutt diagram — “*D . " range (Low gear)



Automatic Transmission

“D,” RANGE (2ND GEAR)

In this case, the rear clutch 1s
apphed and the band brake holds the
front clutch drum, the connecting
shell and the sun gear from rotating

The power flow takes place through
the input shaft into the rear clutch and
the front mternal gear With the sun
gear held stationary, the front plane-
tary gears rotate around the sun pear,
carrying the front planet carrier with
them The front planet carrier, being
sphined to the output shaft, causes
clockwise rotation of the output shaft
at a reduced speed compared with the
speed of the input shaft, with an
increase m torque As the low and
reverse brake 1s not applied, the clock-
wise rotation of the output shaft
causes clockwise rotation of rear mnter-
nal gear and the rear planet carner also
rotates around the sun gear mn a
clockwise direction The one-way
clutch will act to allow the clockwise
rotation of connecting drum

When the car speed increases while
running at “D,” range (1st gear), the
“1st-2nd” shift valve (§) moves allow-
ing the hine pressure (1) to be intro-
duced into the line pressure (8)
through stself The line pressure (8) 1s

further led to the lne pressure (9)
through-the second lock valve (@), and

ATO78

Fig AT-51 Power trensmission during D, "' range

Band brake — ON Rear clutch - ON

ATO78

Fig AT-52 Operation of each mechanism during “D. " range

Front planetary gear Rear planetary gear

by locking the band servo, obtamns the
“2nd” gear condition

Input
i

)

O

AT331

Fig AT-53 Operation of planetary gears during *“D, " range
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Automatic Transmission

"D;” range (2nd gear) . -

Torque Converter _ A1 oA 59
i scuum Control 24| Downenite
Disphragm ::g Solenoid
; XX b

8.

Ol Cooler
{except A12
eng )

Throtrie
Drain = §
Vatve ; .

|
P ————
i
b

| -

Menual
Valve

Marked X are Drain

Line pressura (Governor fesd pressure) Seconaary Primary
Governor Vaive Governor Valve

Torque converter pressure

A
Bl  Governor pressure
—T
L]

Throttie pressure

Fig AT-54 Oul pressure circutt diagram — “D, "’ range (2nd gear}
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Automatic Transmission

“D.” RANGE (TOP GEAR)

In 3rd gear position, the front and
rear clutches are engaged The power
flow takes place through the mnput
shaft mnto rear clutch drum The rear
clutch drum rotates the steel drive
plates of the rear clutch and the lined
drive plates of the rear clutch and the
lined drive plates of the front cluich
The rear clutch directs the power flow
through the rear clutch hub and front
internal gear to the front planet car-
ner - Fig AT-55 Power transmussion during “D, " range

The front clutch directs the power '
flow through the connecting shell to
the sun gear With the sun gear and the
rear clutch hub driven at the same .
speed, the front planet assembly 1s : Front clutch - ON Rear clutch — ON
forced to rotate the output shaft at
the same speed in the direction to
provide the top gear )

ATO82

When the car speed further in-
creases while running at ““D,” range
(2nd gear) and the governor pressure
(15) exceeds the combined force of
the spring of the “2nd-3rd” shuft valve
@ and the throttle pressure (19), the .
“2nd-3rd” shift valve () moves, and :
the lie pressure {8) acts to release the a
front clutch and band servo through Front planetary gear 1 Rear planetary gear
the line pressure (10) ‘ '

J I-
v ATOB3

Fig AT-56 Opierlatton of each mechamsm D, " range

AT332

Fig A"I‘-S 7 Operation of planetary gears during D, range

AT-30



Automatic Transmission

“D.,” range (Top gear)

Low & Revers
Brake
Front B':;. e
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O
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]

Governor Vatve Governor Valve
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Throttle pressure

Fig AT-58 Ol pressure circutt diagram — “D, " range {Top gear)
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Automatic' Transmission

“D” RANGE KICK-DOWN

While operating at speeds below
approximately 80 to 90 km/h (50 to
56 MPH), a kick “3rd-2nd” downshift
can be accomphshed by fully depres-
sing the accelerator

A kick “3rd-1st” or “2nd-1st”
downshift can also be accomplished
below approximately 40 to 50 km/h
(25 to 31 MPH)

When kickdown 1s performed, the
push rod operates by the solenoid, the
valve 18 depressed downward, and the
circuit from the line pressure (7) to
the line pressure (13) ope:ns1 The line
pressure (13), (3) plus the force of the
“2nd-3rd” shift valve spring oppose
the governor pressure (15) at the
“2nd-3rd” shaft valve @), and thus,
perform “3rd-2nd” downshift opera-
tion '

Moreover, the line pressure (13)
plus the force of the “lIst-2nd” shift
valve spring oppose the governor pres-
sure (15) at the “1st-2nd” stft valve
@, and thus, perform “3rd-2nd” or
“2nd-1st” downshift operation
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Automatic Transmission

“D” range kickdown (Shift valves in 2nd gear position) . .

Low & Reverse _
Braks
Fron arake
Torque Convarter c|uu;h Aear Band

Clutch
™ || |
i “

; T/C O} v ' P
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4 /
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. '+ Fig AT-59 Oil pressure circut diagram — “D"’ range kickdown (shift valves in 2nd gear position)
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Automatic Transmission

v2” RANGE (2ND GEAR)

In “2” range the gear ratio 1s locked
in the 2nd forward speed In thus case,
the rear clutch is engaged and the band
brake holds the front clutch drum, the
connecting shell and sun gear from
rotating

The power flow takes place through
the mnput shaft into the rear clutch and
the front internal gear With the sun )
gear held stationary, the front plane- (\ 3>
tary gears rotate around the sun gear,
carrying the front planet carrier with
them The front planet carrier, being ! Fig AT-60 Power transmission during 2" range
splined to the output shaft, causes
clockwise rotation of the output shaft
at a reduced speed compared to the
speed of the wnput shaft, with an Band brake — ON Rear clutch — ON
increase 1 torque As the low and

ATO78

reverse brake 1s not engaged, the clock-
wise rotation of the output shaft
causes clockwise rotation of rear inter-
nal gear and the rear planet carrier also
rotates around the sun gear in a
clockwise dwection The one-way
clutch wil act to allow clockwise

rotation of connecting drum , -
; ATO079

When the manual valve (2) is posi- Fig AT-61 Operation’of each mechanism during “2”’ range
tioned at “2”, the line pressure (7) 1s : '
introduced mto the line pressure cir-
cuits (1),(2) and (4) The line pressure Front planetary gear i Rear planetary gear
(1) 15 led to the governor, rear clutch .
and “1st-2nd” shift valve @ as in the
case of “D” range The line pressure
(2) locks the second lock valve (@ and
15 led to the tightening side of the
band servo

The “2nd” gear s therefore fixed
regardless of vehicle speed When
“Dy” (3rd gear) 1s shifted to *2”
range, the line pressure (4) enters the
throttle back-up valve (@) and pro- ——
duces a high pressure in the cacuit
(17), increasing the throttle pressure
(16) The line pressure (7) 1s, there-
fore, increased and quickly tightens Fig AT-62 Operation of planetary gears during 2"’ range

the band

AT3I3

“2” position, causing the line pres- decrease from “3rd gear” to “2nd

sure circuit (3) to be drained, gear”. In this case the speed change

Note “D;” range (3rd gear) to “2” Therefore, the line pressure circuit quickly takes place because the line

range. (10) which is situated at the release pressure (7) and other pressure are

If “D;” range (3rd gear) 15 shifted side of the front clutch and servo is heightened by the action of the line

to “2” range during operation, the also drained through the “2nd-3rd” pressure (4), in the same manner as
manual valve ) is also shifted to shift valve (), forcing the speed to described under *“2” range.
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Automatic Transmission

2" range (2nd gear)
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Fig AT-63 Ol pressure circutt diagram — *‘2"' range (2nd gear)
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Automatic Transmission

*1,” RANGE (LOW GEAR)

When starting mn “1” range, the
dnving gear 15 locked to the low gear
ratio

In range, the rear clutch 1s
engaged and the tow and reverse brake
holds the connecting drum and rear
planet carner from rotating The
power flow takes place through the
nput shaft and nto the rear clutch
Rotation of the rear clutch drives the
rear clutch hub and front internal gear

l‘l”

The front internal gear rotates the |

front planetary gears clockwise to
cause the sun gear to rotate counter-
clockwise

Counterclockwise rotation of the
sun gear turns the rear planetary gear
“clockwise A

The rear planet carner sphned to
the connecting drum 1s held .from
rotating by the low and reverse brake

The clockwise rotation of the rear
planetary gears therefore rotates the
rear internal gear and wnternal dnive
flange The internal drive flange 1s
splined to the output shaft and rotates
the output shaft clockwise However,
the output shaft rotates at a lower

speed compared to that of the mput’

shaft This 1s caused by the fact that
the front planet carrier rotates at the
same speed as the output shaft i the
same dwrection since the carrer 1s
splined to the output shaft The front
internal gear and plahetary gear assem-
bly are rotating in the same direction,
but the planet carrter 1s rotating at a
speed slower than the ring gear So the
gear ratio of this speed range 1s a
combination of the ratios provided by
the front and rear planetary gear' as-
semblies. '

When the manual valve () 1s posi
tioned at “1”, the line pressure (7) 15

" applied into the line pressure circuits
(1), (4 and (5) The o1l pressure i1n (5)
actuates the low and reverse brake
after being mtroduced mto the circuit
(12) through the “1st-2nd” shuft valve
®, and the line pressure (1) acts on

~

Rear clutich — ON

ATO76

Fig AT-64 Power transmussion during ‘1, range

Low & reverse brake — ON

ATO77?

Fig AT-65 Operation of each mechanism during "1, " range

Front planetary gear:

the rear clutch and governor The line
pressure (4) acts in the same manner as
n ““2” range

Similar to that of the “D” range,
the line pressure increases with the
degree of accelerator pedal depression,
and the line pressure decreases with

AT-36

Rear planetary gear

Qutput

Held

AT330

1

Fig AT-66 Operction of planetary gears during *‘1, "’ range

the increase of car speed The governor
pressure (15) which acts on the
“Ist-2nd™ shuft valve does not increase
untd 1t overcomes the combined force
of the line pressure (12) and the
spring, causing no “lst-2nd” speed
change
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1" range (Low gear)

Low & Reverse

Brake
Brake
Torqus Convarter :'rom Rear Band Vacuum Control Downshift
utch Clutch ' Disphragm ' Sclenaid
ol
Pump
X |
14 <m
]
: [T AR N
> |
Ex ! 2 T
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ng Valve ]
Servo 4 @ Vecu 7 ;m:nl Solenfxd
| 10 Throgle vere " Dowfihitt Val
i Vaive) Sive
01l Cooler .
{axcept A12
eng)
ylcation
4 T
Front
Lubricatign ' Orifice x
7 Check '
Drain Valve Valve }" . .
'
'
P t ] alve
® Throttie 1P @‘ rossurel Mods
Orain ! [E)
Vaive
- i
N ‘
10:
2 C, J3
22 ”
' - el
I |
1 x 8 | x L
| [
4 ————
x " M 2nd 3rd Timing
! E x® Valve
}
% . _ 3 1st 2nd Bhif
Y[k ' 9lcd | 2
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8
l' [ LAl
e ) Q) Second Lock Vatve
6 y—!

(D Prasture

X
Regulator Valve U L‘_Z .
@ Manust
Valve
3
PRND |
=l
Note Marked X are Drain ‘a
Line pressure (Governor feed pressure) Secondasry Primary

Governar Vaive Governor Vatve
Governor pressure

Torque converter prassure

Hi

Throttie pressure

Fig AT-67 Oul pressure cireutt diagram — 1.’ range (Low gear)

AT-37
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"1.” range (2nd gear)

O Cooler

Torque Converter

JC Ol Pﬁ-aun

t'| Ragulatl:

(excopt A12 [ =

ang)

Vaive

Note

A
)
—
|

Vacuum Control Downghift
Disphragm Salenold

Thrortt Solengld
Back up O Downfihift Vall
Vaive - -

2nd 3rd Timing

Valve

Markad X ars Drain

Line pressure {Governar fesd pressure)

Governor pressure
Torque convertsr pressure

Throttle pressure

secondary Primary
Governor Valve Governor Vaive

Fig. AT-68 Od pressure circuut diggram — ““1: '

AT-38

range (2nd gear)
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REMOVAL AND INSTALLATION

TRANSMISSION ASSEMBLY
REMCVAL

INSTALLATION
TRANSMISSION
ASSEMBLY i

When removing the automatic

transmission from a vehicle, pay atten-
tion to the followng points

1 Before removing the transmission,
inspect 1t with the aid of the “Trouble
Shooting Chart”, and remove only
when considered to be absolutely
necessary

2 Remove the transmussion with
utmost care, and when mounting, ob-
serve the tightening torque tables Do
not exert excessive force

REMOVAL

In removing automatic transmission
from .ehicle, proceed as follows
1 Disconnect battery ground cable
from terminal
2 Disengage torsion shaft from ac-
celerator linkage
3 Jack up:.vehicle and support its
weight on safety stands A hydraulic
hoist or an open pit should be utihized,
if available

Ensure that safety precautions are
observed
4  Remove propeller shaft

Note Plug up the opening in the rear
extension to prevent od from leak-

g out,

5  Disconnect front exhaust tube

6 Disconnect selector range lever
from manual shaft

7  Disconnect wire connections at
mhibitor switch

8 Disconnect vacuum tube from
vacuum diaphragm, and wire connec-
tions at downshift solenoid

9  Disconnect speedometer
from rear extension

10 Dnsconnect o1l charging pipe

cable

CONTENTS
AT-39 TRANSMISSION CONTROL LINKAGE AT-41
AT-39 ADJUSTMENT AT-41
AT-39 OfL COOLER LINES AT-42

11 Disconnect o1l cooler inlet and
outlet tubes at transmission case
12 Support engine by placing a jack
under oil pan, with a wooden block
between o1l pan and jack

Support transmission by means of a
transmussion jack
13 Detach engine rear plate rubber
pluzg Remove bolts securing torque
converter to drive plate See Figure
AT-69

AT287

Fig AT-69 Remouing torque converter
attaching bolts

Note: Before removing torque con-
verter, scnbe match marks on two
parts so that they may be replaced
in therr onginal positions

14  Remove rear engine mount se-
cunng bolts and crossmember mount-
g bolts

15  Remove starter motor

16 Remove bolts securing transmis-
sion to engine After removing these
bolts, support engine and transmission
with jack, and lower the jack gradually
until transmussion can be removed
from under the car

Note Plug up any openings such as
oil charging pipe, o1l cooler tubes,
etc,

AT-39

INSTALLATION

For 1nstallation of automatic trans-
mission, reverse the order of removal
However, observe the following in-
stallation notes
1 Drve plate runout

Turn crankshaft one full turn and
measure drive plate runout with inds-
cating finger of a dial gauge resting
against plate See Figure AT-70

[Replace drive plate if in excess of
05 mm(00201n) ]

¢ Maximum allowable runout
03 mm (0012 1n)
Total indicator reading

AT288

Fig AT-70 Measuring drive plate
runout

2 Installation of torque converter

Line up notch n torque converter
with that m o1l pump Be extremely
careful not to cause undue stresses in
parts while nstalling torque converter
See Figure AT-71

AT116

Fig AT-71 Torque converter
aligning cut



Automatic Transmission

3 When connecting torque con-
verter to transmssion, measure dis-
tance “A” to ensure that they are
correctly assembled  See  Figure
AT-73

Distance “A”
More than 21.5 mm (0 846 1n)

AT117

Fig AT-73 Instaling torque converter

4  Bolt converter to drive plate

Note Align chalk marks painted
across both parts during disassem-
bly process

5  After converter 1s installed, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6 Pour recommended automatic
transmussion fluid up to correct level
through o1l charge pipe

7 Connect selector range lever to
manual shaft Qperation should be
carried out with manual and selector
levers in “*N”

8 Connect inlubitor switch wires

AT-40

Notes

a Refer to page AT-59 for Checking
and Adjusting Inhibitor Switch

b. Inspect and adjust switch as detail-
ed above whenever it has to be
removed for service.

9  Check inhibitor switch for opera-
tion

Starter should be brought into op-
eration only when selector lever 15 mn
“p” and “N” positions (1t should not
be started when lever 1s 1n “D”, “27,
“1" and “R” positions)

Back-up lamp should also hght
when selector lever 1s placed in “R”
position
10 Check level of ol 1n transmis-
ston For detailed procedure, see page
AT-58 for Checking Ol Level
11  Move selector lever through all
positions to be sure that transmission
operates correctly

With hand brake engaged, rotate
engine at 1dling speed Without dis-
turbing the above setting, move selec-
tor lever through “N” to “D”, to *“2”,
to “1” and to “R” A shght shock
should be felt each time transmission
13 shifted

Note See page AT-59 for Checking
Engine Idling.

12 Check to ensure that line pres-
sure 18 correct To do this, refer to
page AT-63 for Testing Line Pressure
13 Perform stall test as described 1n
page AT-60 for Stall Test
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TRANSMISSION
CONTROL LINKAGE

ADJUSTMENT

The adjustment of linkage 15 as
important as “Inspection of oil level”
for the automatic transmission

Therefore, great care should be
exercised because defective adjustment
will result in the breakdown of the
transmission

1 Prior to installing control knob,
set the dimension “A” to 11 to 12 mm
(0433100472 m)

2 Install control knob on lever At
the same time, check the dimension
“B” and adjust 1t to 01 to 11 mm
(00039 to 00433 m) by turming
pusher (1)

3 Loosen adyust nuts (§) Set con-
trol lever and selector lever (8 at “N”
position, moreover, set the clearance
“C” to 1 mm (0039 in) by turming in
or out adjusting nuts at trunnion (2)
which connects selector rod @)

AT-41

AT 292

Fig AT-74 Control inkage



Automatic Transmission

OIL COOLER LINES

J%%\a %

Insert rubber hose until 1t butts
against second bead Tightening torque 3 to 5 kg-mn (22 to 36 ft-1b)

AT333

Fig AT-76 Oul cooler lines

AT-42
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MAJOR REPAIR OPERATION

CONTENTS

SERVICE NOTICE FOR DISASSEMBLY

AND ASSEMBLY

TORQUE CONVERTER
INSPECTION

TRANSMISSION
DISASSEMBLY

INSPECTION
ASSEMBLY
COMPONENT PARTS
A A C
o5

AT-46
AT-46
AT-46
AT-46
AT-46
AT-48
AT-48
AT-50

FRONT CLUTCH

REAR CLUTCH

LOW & REVERSE BRAKE
SERVO PISTON
GOVERNOR

OIL PUMP

PLANETARY CARRIER
CONTROL VALVE

AT-50
AT-B1
AT-H2
AT-62
AT-53
- AT-53
AT-54
AT-54

|
Al — [ f

J

AT290

Turn back two turns after tightening

(2)

AT312

Tightening torque (T) of
bolts and nuts kg-m (ft-1b)

==

I B e B B I R R

ORCCDEHEEO ®®

@ AT336

4 to 5 (29 to 36)

14 to 16 (101 to 106)
65t075 (47 to 54)
for A12 engine
45t055(331040)
06to08(43to58)
05t007(36t051)
20t025 (14 to 18)
13t018(94tol3)
055t0075(40to54)
025t0035(18to25)
15t040(11 to 29)
12t015(871t0108)
3t04(22t029)

Fig AT-79 Tightening torque of bolts and nuts

AT-44
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Rear clutch

Front clutch

Converter housing Brake band

O1l pump

Bearing race
Thrust washer

// Low & reverse brake

/ One-way clutch
. Connecting drum
, /ear planetary gear

*  Connecting shell
Front planetary gear

Bearing race
Needle bearing

» Needle bearing
Needle bearing -
Bearing race /
Needle beanng
Bearing race /

Needle bearing o

/

- /
/ Output shaf't -
£} /
Governor ass’y
e %

- Inhibitor switch 01l distributor ,

g\‘ Arr breather
3 b
|

'Ol charging pipe @

One-way clutch nner race

I/ 1\*@ Downshift solenoid
king mechanism ]

Par Vacuum diaphragm

Bearing race

Needle bearing

(c]
o Band servo
Valve body = > i QQ&;

Onpan § OQC%

i Parking mechanism

AT337

Fig AT-80 Components of automatic transmission

AT-45
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SERVICE NOTICE
FOR DISASSEMBLY
AND ASSEMBLY

1 It 1s advisable that repair opera-
tions be carried out mn a dust-proof
room

2  Due to the differences of the
engine capacities, the specifications of
component parts for each model’s
transmission may be different They
do, however, have common adjust-
ment and repair procedures as well as
cleaming and 1nspection procedures,
outlined hereinafter

3 Dunng repair operations, refer to
“Service Data and Specifications” sec-
tion for the correct parts for each
model

4  Before removing any of subassem-
blies, thoroughly clean the outside of
the transmisston to prevent dirt from
entering the mechanmcal parts

5 Do not use a waste rag Use a
nylon or paper cloth

6  After disassembhng, wash all dis-
assembled parts, and examine them to
see 1if there are any worn, damaged or
defective parts, and how they are
affected Refer to “Service Data” for
the extent of damage that justifies
replacement

7 As a rule, packings, seals and
similar parts once disassembled should
be replaced with new ones

TORQUE CONVERTER

The torque converter 18 a welded
construction and can not be disassem-
bled

INSPECTION

1  Check torque converter for any
sign of damage, bendmg, ol leak or
deformation If necessary, replace

2 Remove rust from pilots and
bosses completely .

If torque converter o1l 1s fouled or
contaminated due to burnt clutch,
flush the torque converter as follows
(1) Drain oul 1n torque converter
(2) Pour nonlead gasohne or
kerosene nto torque converter [ap-
proximately 05 |lter (1} US
pt, X$lmp pt)]

(3) Blow ar into torque converter
and flush and drain out gasohne

(4) Fill torque converter with
torque converter o1l [approximately
05 hter (1%US pt ,¥1Imp pt)]

(5) Agam blow air into torque con-
verter, and drain torque converter oil

TRANSMISSION
DISASSEMBLY

1 Dramn ol from the end of rear
extension Mount transmission on
Transmission Case Stand ST07870000
or ST0O7860000 Remove oil pan See
Figure AT-82

Fig AT-81 Remoutng cil pan

5 Remove bolts which hold valve
body to transmission case See Figure
AT-83

Fig AT-83 Remouving valve body

6 Loosen lock nut @ on piston
stem (1) as shown in Figure AT-84
Then tighten piston stem in order to
prevent front clutch drum from falling
when o1l pump 1s withdrawn

2  Remove bolts securing converter
housing to transmission case Remove
torque converter
3  Remove

speedometer  pinion

sleeve bolt Withdraw pinion

4 Remove downshift solenoid and
vacuum diaphragm Do not leave dia-
phragm rod at this stage of disassem-
bly Rod 1s assembled 1n top of vacu-
um diaphragm See Figure AT-82

AT119

Fig AT-82 Downshift solenoid end
vacuum dwphragm

AT-46

AT121
Fig AT-84 Loosening band servo

7  Pull out input shaft

8 Withdraw o1l pump using Shding
Hammer ST25850000 Do not allow
front clutch to come out of position
and drop onto floor See Figure
AT-85

Fig AT-85 Remouing oil pump

9 Remove band strut This can be
done by loosening piston stem further
See Figure AT-86
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Fig AT-86 Remouing band strut

10 Remove brake band, front
clutch and rear clutch as an assembled
umt

11 Remove connecting sheli, rear
clutch hub and front planetary carner
asaunt See Figure AT-87

AT124
Fig AT-87 Remouving connecting shell

12 With the aid of Snap Ring Re-
mover HT69860000, pry snap ring off
output shaft See Figure AT-88

AT125
Fig AT-88 Remouing snap ring

13  Remove connecting drum and
mner gear of rear planetary carrier as
an assembly See Figure AT-89

AT126

Fig AT-89 Remouwving connecting
drum

14 Remove snap nings and then
remove rear planetary carrier, internal
gear, connecting drum, one-way clutch
outer race and one-way clutch in that
order

15 Remove rear extension by
loosening securing bolts See Figure
AT-90

AT127
Fig AT-90 Remouing rear extension

16  Pull out output shaft, remove o1l
distributor (2) together with governor
valve (1) See Figure AT-91

Fig AT-91 Remouing governor and
ol distrnibutor

17  Pry off snap ring using a pair of
pliers Remove retaining plate, drive
plate, driven plate and dish plate n
that order See Figure AT-92

AT-47

Fig AT-92 Remouing drwe and
driven plates

18  Reaching through back side of
transmussion case, remove hex-head
slotted bolts as shown in Figure
AT-93 To do this, use Hex-head Ex-
tension ST25570001 (ST25570000)
One-way cluch 1nner race, thrust
washer, piston return spring and thrust
spring ring can now be removed

Fig AT-93 Remouing hex-head slotted
boit

19 Blow out low and reverse brake
piston by directing a jet of air into
hole in cylinder See Figure AT-94

AT131
Fig AT-94 Remouing piston

20  Remove band servo by loosening
attachurig bolts
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Note If difficulty 1s encountered in
removing retamer, direct a jet of ar
toward release mde as shown in
Figure AT-95. ’

AT132
Fig AT-95 Remowing band servo

21 Pry snap rngs (I from both
ends- of parking brake lever (2) and
remove the lever Back off manual
shaft lock nut @) and remove manual
plate @ and parking rod (& See
Figure AT-96

AT133
Fig AT-96 Remouving manucl plate

U

22 Remove mhibitor switch and
manual shaft by loosening two se-
curing bolts

INSPECTION

Torgue converter housing,
transmission case and
rear extension

1 Check for damage or cracking, if
necessary, replace

2 Check for dents or score marks
bn mating surfaces Repair as neces-
sary

3 Check for score marks or signs of
burming on extension bushing, if neces-
sary, replace

Gaskets and O-ring

1 Always use new gaskets when the
units are to be disassembled

2 Check O-rings for burrs or crack-
ing If necessary, replace with new
nngs

Oil distributor

1 Check for signs of wear on seal
nng and ring groove, replacing with
new ones if found worn beyond use
2 Check that clearance between seal
ring and ring groove 1s correct [f out
of specification, replace whuchever 13
worn beyond hmits Correct clearance
s from 004 to 016 mm (00016 to
00063 1n) See Figure AT-97

Clearance
% - Seal ring
7 Z \W/ ‘
/e
T
| -
AT134

Fig AT-97 Measuring seal ring to
ring groove clearance

ASSEMBLY

Assembly 15 1n reverse order of
disassembly However, observe the
following assembly notes
1 After installing piston of low and
reverse brake, assemble thrust spring
ring, return spring, thrust washer and
one-way clutch mner race Torque
hex-head slotted bolt to 13 to 18
kg-m (9 4 to 13 ft-Ib), using Hex-head
Extension ST255710001
(ST25570000), Torque  Wrench
GG93010000 and Socket Extension
ST25490000 (ST25512001)  See
Figure AT-98

AT-48

AT135

Fig AT-98 Installing one-way clutch
mner race

2 After low and reverse brake has
been assembled, measure the clearance
between snap nng (1) and retainmg
plate @) Select proper thickness of
retaining plate to give correct ring to
plate clearance See Figure AT-99

e Low and reverse brake
clearance
08to 105 mm
(0031 to 0041 m)

AT136

Fig AT-99 Measuring ring to plate
clearance

Available retamning plate

See page AT-71 for Specifications
and Adjustment

For inspection procedure for low
and reverse brake, see page AT-52 for
Assembly
3 Install cne-way clutch so that the
arrow mark “—" 15 toward front of
vehicle It should be free to rotate
only in clockwise direction See Figure
AT-100
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AT137

Fig AT-100 One-way clutch

4  After installing rear extension,
torque attaching bolts to 20 to 25
kg-m (14 to 18 ft-lb) Place manual
lever 1n “P”’ range and check to be sure
that rear output shaft 1s securely
blocked

S Tighten servo retamner temporari-
ly at thus stage of assembly

6  Place rear clutch assernbly with
needle bearing on front assembly

7  Install rear clutch hub and front
planetary carrier as shown i Figure
AT-101

AT142

Fig AT-101 Installing planetary
carrier

8  Assemble connecting shell and
other parts up to front clutch 1n
reverse order of disassembly

AT143

Fig AT-102 Installing connecting
shell

9  Adjust total end play and front
end play as follows

Front end play ' .

1 Front clutch 5 Transmission case
thrust washer 6 Oil pump gasket
2  Oil pump cover 7 O1l pump cover

L)

Front clutch beartng race

4 Rear clutch
Fig AT-103 End play
(1} Measure the distances “A” and

“C” by vernuer calipers as shown 1n
Figure AT-104

1 ‘ I Transmission case
C .
A
Rear
/ | clutch
Needle beanng
Beanng race l i

AT139

Fig AT-104 Measuring the distances
((‘4 »r and llCll

(2) Measure the distances “B” and
“D” of oil pump cover as shown 1n
Figure AT-105

B
t O1l pump
AT140
Fig AT-105 Measuring the distances
‘I'Bli and llDl)

AT-49

Adjustment of total end play

Select oil pump cover bearing race
by calculating the followmng formula

TT=A—B+W

where,

r Required thickness of oil pump
cover bearing race mm (1n)

A Measured distance A mm (in)

B Measured distance B mm (in)

W Thickness of bearing race tempo-

rardy nserted mm (in)

Available o1l pump cover bearing
race

_ Thickness mm (1n)

12 (0047)
14 (0055)
16 (0063)
18 (0071)
20 (0079)
22 (0087)

Specified total end play
025 to 050 mm
{0 010 to 0 020 1n)

Adjustment of front end play

Select front clutch thrust washer by
calculating the following formula

TF=C—D—02(mm)
where,

T- Required thickness of front
clutch thrust washer mm (in)
C  Measured distance C mm (in)

D  Measured distance D mm (in)

F

Available front clutch thrust
washer

Thickness mm (in)

15 (0059)
17 (0067)
19 (0075)
21 (0083)
23 (0091)
25 (0098)
27 (0 106)
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Specified front end play
05t 08 mm
(0020 tc 0031 1n)

Notes:

a. Correct thickness of bearing race
and thrust washer is always the one
which 1s nearest the calculated one

b. Installed thickness of o1l pump
gasket is 0.4 mm (0.016 1n).

10 Check to be sure that brake
servo piston moves freely For detailed
procedure, refer to page AT-52 for
Servo Piston Use care to prevent
piston from coming out of place
during testing since servo retainer 1s
not tightened at this point of assem-
bly '

11 Make sure that brake band strut
1s correctly installed Torque piston
stem to 12 to 15 kgem (87 to 11
ft-1b), back off two full turns and
secure with lock nut Lock nut
tightemng torque 1s 15 to 4 0 kg-m
(11 to 29 ft-Ib)

12.  After inhibitor swiich 18 in-
stalled, check to be sure that 1t oper-
ates properly 1n each range For detail-
ed procedure, refer to page AT-59 for
Checking and Adjusting Inhibitor
Switch.

13 Check the length “L” between
case end to rod end of vacuum throttle
valve fully pushed in Then select
adequate diaphragm rod of cor-
responding measured length  See
Figure AT-106

pered, [
AT J

AT145

Fig AT-106 Measuring the disdance
apr

Available diaphragm rod

Distance measured “L” mm (in)

Diaphragm rod length mm (in)

Under 25 55 (1 006)
25 65 to 26 05 (1 010 to 1 026)
26 15 to 26 55 (1 030 to 1 045)
26 65 to 27 05 (1 049 to 1 065)
Over 27 15 (1 069)

290(1 142)
29 5 (1 161)
300 (1 181)
305 (1 201)
310(1 220)

COMPONENT PARTS

The transmission consists of many
small parts that are qute alikke I
construction yet machined to very
close tolerances When disassembling
parts, be sure to place them in order in
part rack so they can be restored in
the unit 1n their proper positions It 1s
also very important to perform func-
tional test whenever it 1s designated

AT-50

FRONT CLUTCH

Disassembly
e}t PP
—(8)
@ i{-@
o1 @
[ i
Y aTi4e

Piston 6 Retaining plate
Coil spring 7 Snap nng
Front clutch drum 8 Dnve plate
Dished plate 9 Spnng retamner
Driven plate

LT TN S I N

Fig AT-108 Sectional view of
front clutch

1 Pry off snap nng () with a
suttable screwdriver or a pair of pliers
Remove a retaiming plate @, dnve
plate (8, driven plate @) and dished

plate (8) in the order lsted, as shown
in Figure AT-108

2 Compress clutch springs, using
Clutch Spring Compressor
ST25420001 (or ST25420000) Re-
move snap ring (&) from spring re-
tamner, using Snap Ring Remover
ST25320001 See Figure AT-109
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Fig AT-109 Remouing snap ring

3 Take out spring retainer @ and
spring @ See Figure AT-108

4. Blow out piston by directing a jet
of aur nto hole in clutch drum See
Figure AT-110

AT 149
Fig AT-110 Blow:ng out piston

Inspection

1 Check for signs of wear or dam-
age to clutch drive plate facing If
found worn or damaged excessively,
discard See “Service Data” for himits
2 Check for wear on snap ring and
for weakened or broken coil spring

If necessary, replace with new ones

Spring retainer should also be in-
spected for warpage

Assembly

1  Assembly 1s in reverse the order
of disassembly Dip all parts in clean
automatic transmission fluid before
mstalling

2 Line up drven plates so that
stripped arcs are properly aligned,
paying particular attention to the loca-
tion of oil holes mn clutch drum See
Figure AT-111

Note The number of drive and driven
plates vanes with the type of
vehicle For detailed information,
see “Service Data & Specifica-
tions”.

Lubrication hole
AT150

Fig AT-111 Inserting clutch plate

3 After clutch 1s assembled, make
sure that clearance between snap ring
@D and retaining plate @ 1s held
within specified limits If necessary,
try with other plates having different
thickness untd correct clearance 1s
obtaimed. See Figure AT-112

Specified clearance
16tol 8 mm
(0063 to 0071 1n)

Available retaining plate

Thickness mm (in)

106 (0 417)
108 (0 425)
110 (0 433)
112 (0 441)
114 (0 449)
116 (0 457)

AT151

Fig AT-112 Measuring ring to plate
clearance

4 Testing front clutch

With front clutch assembled on od
pump cover, direct a jet of air into
hole m clutch drum See Figure
AT-113

AT-51

AT152
Fig_ AT-113 Testing front cluteh

REAR CLUTCH

Disassembly

AT313
1 Rearclutchdrum ¢ Snap nng
2 Piston 7 Spnng retainer
3 Dushed plate 8 Dnve plate
4 Coul spning 9 Dnven plate
5 Retaining plate

Fig AT-114 Sectional view of
rear clutch

1 Take out snap ring (§), retaining
plate (§), drive plate (8), driven plate
(@ and dished plate () Same tech-
nmque can be appled as in disassem-
bling front clutch See Figure AT-114
2 Remove snap rnng from coll
spring retamer See Figure AT-115

5T25420001

Fig AT-115 Remouing snap ring
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3 Blow out piston by directing a jet
of air into hole m clutch drum See
Figure AT-116

AT155

Fig AT-116 Blowing out piston

Inspection

Refer to page AT-51for Inspection
of Front Clutch

Assembly

Assemble 1n reverse the order of
disassembly Dip all parts in clean
automatic transmission fluild before
assembling Note that the number of
drive and driven plates varies with type
of vehicle For details, refer to
“Service Data & Specificatjons”

1  After rear clutch 1s assembled,
check to be sure that clearance be-
tween snap ring (1) and retaining plate
@ s held within prescribed toler-
ances See Figure AT-117

Specified clearance
10to15 mm
(0 039 to 0 059 1n)

AT156

Fig AT-117 Measuring ring to
plate clearance

2 Testing rear clutch

Install rear clutch on oil pump
cover

Blow compressed air into o1l hole
to test for defimite clutch operation as
shown in Figure AT-118

AT157
Fig AT-118 Testing rear clutch

LOW & REVERSE BRAKE

Disassembly

1  Follow steps as described 1n page
AT-46 for Transmission Disassembly
2 Blow out piston by directing a jet
of arr nto o1l hole in clutch piston

Inspection

1 Check’drive plate facing for wear
or damage, if necessary, replace Refer
to “Service Data & Specifications’ for
tolerances

2 Test piston return sprng for
weakness Discard if weakened beyond
use

3 Replace faulty parts with new
ones

Assembly

1 After low & reverse piston 1s
wnstalled, assemble thrust spring ring,
return spring, thrust washer and one-
way clutch inner race Using Hex-head
Extension ST25570001
(ST25570000), torque hex-head
slotted bolt to 13 to 1 8kg-m (94 to
13 ft-Ib)

2 Insert dished plate, driven plate,
drive plate and retaning plate into
transmission case n that order Install
snap ring to secure the installation

Note The number of drive and driven
plates vanes with type of vehicle
For detailed information, refer to
“Service Data & Speafications

AT-52

3 Without disturbing the above set-
ting, check to be sure that clearance
between snap ring and retaimning plate
1s within specified hmits [f necessary,
use other plates of different thickness
until correct clearance 15 obtaned

Specified clearance
080 to 1 05 mm
(0 031 to 0 041 1)

4 Blow compressed air into oil hole
in low & reverse brake to test for
definite brake operation as shown in
Figure AT-119

AT158

Fig AT-119 Testing low & reverse
brake

SERVO PISTON

Disassembly

1  Blow out piston by directing a jet
of ar into hole in release-side of
piston

2 Remove servo

spring

piston return

Inspection

Check piston for wear, damage or
other faults which might interfere with
proper brake operation

AT159
Fig AT-120 Remouing piston
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Anchor end pin

Band strut

Apply

Release

Retumn spning

Band servo piston stem

Assembly

1 Prior to assembly, dip all partsin
clean automatic transmission fluid
Reverse disassembly procedure to
assemble brake
2 Use extreme care to avoid damag-
mg rubber ring when installing seal
lace
3  Blow compressed air from apply-
side of piston to test for defimte
piston operation as shown in Figure
AT-122

AT160

Fig AT-122 Testing piston
(Apply side)

4  With apply-side of piston plugged
with thumb, blow compressed air into
cylinder from release-side as shown in
Figure AT-123 If retamner 1s raised a
little, 1t 15 an indication that attaching
bolts are loose, calling for retightening

Band servo piston
Servo retamer

Brake band assembly
Transmission case

QS WYL bW N

[y

Fig AT-121 Sectional view of servo piston

Fig AT-123 Testing piston
(Release side)

GOVERNOR

Disassembly

1 Separate governor from ol dis-
tributor by unscrewing attaching bolts
2 To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve from valve
body 1 that order as shown n Figure
AT-124

To control valve
[Governor
pressure (15)] o

From control valve

[Line pressure (1)) ATO090

4 il distnibutor
5 OQutput shaft

1 Pnmary governor
2 Secondary governor
3 Govemnor valve body
Fig AT-124 Teshing secondary
governor

AT-53

3 If pnmary governor 1s to be disas-
sembled for any purpose, remove
spring seat, primary governor valve,
spring and spring seat

Inspection

1 Check valve for faulty condition
Replace spring if found weakened
beyond use Faulty piston should also
be replaced with a new one

2 Examme to see if primary gover-
nor shdes freely without binding

3 To determine if secondary gover-
nor 13 in good condition, blow air
under light pressure into hole at “A”
and lsten for noise like that of a
model plane

Assembly

Reverse disassembly procedure to
assemble governor

Note Do not confuse primary gover-
nor with secondary governor After
installation, check that spring 15 not
deflected,

OiL PUMP

Disassembly

1 Free pump cover from pump
housing by removing attaching bolts
2 Take out mnner and outer gears
from pump housing

Inspection

1 Inspect for wear or damage to
gear teeth Replace rubber ring if
fround damaged beyond use

2 Using a straight edge and feelers,
measure pump and gear clearances as
follows '

e Clearance between inner (or outer)
gear and pump cover See Figure
AT-125
Standard clearance

002 to 0 04 mm
(00008 to 0 0016 1n)

[Replace if over 008 mm {0 0031
n) ]



Automatic Transmission

AT162
Fig AT-125 Measuring clearance

e Clearance between seal ring and
ning groove See Figure AT-126

Standard clearance
004t0016 mm
(00016 to 0 0063 )

Clearance

- Seal ung

>/

oA

| AT 165
Fig AT-126 Measuring clearance

Assembly

1 Set up pump housing with inner
and outer pump gears on 1t

2 Using Ol Pump Assembling
Gauge ST25580000, mstall pump
cover to pump housing as shown n
Figure AT-127

Fig AT-127 Centering oil pump

3 Temporanly tighten pump se-
curing bolts

4  Set the runout of o1l pump cover
withm 007 mm (00028 ) total
indicator reading See Figure AT-128

$T25580000 AT264

Fig AT-128 Measuring runout

5 Tighten pump securing bolts to
specified torque 06 to 08 kg-m (4 3
to 5 8 ft-lb)

Note Be sure td ahgn converter
housing securing bolt holes

6  Again, check the runout of ol
pump cover

Note When former O1] Pump Assem-
bling Gauge 1 to be used, make a
screw hole in side of it

PLANETARY CARRIER

The planetary carner cannot be
divided nto 1ts mdividual components

If any part of component 1s faulty,
replace the carrier as a unit

Inspection

Check clearance between pinion
washer and planetary carrier with a
feeler See Figure AT-129

e Standard clearance
02010 070 mm
(0008 to 0 028 in)

Clearance

AT167

Fig AT-129 Measuring pinion
washer to carrier clearance

AT-b4

[Replace if over 0 80 mm (0031
m) ]

CONTROL VALVE

The control valve assembly consists
of many precision parts and requires
extreme care when 1t has to be re-
moved and serviced It 1s good practice
to place parts 1n a part rack so that
they can be reassembled 1n valve body
in their proper positions Added care
should also be exercised to prevent
springs and other small parts from
being scattered and lost

Before assembly, dip all parts n
clean automatic transmission fluid and
check to be certain that they are free
of hint and other minute particles If
clutch or band 18 burnt or if o1l
becomes fouled, the control valve as-
sembly should be disassembled and
flushed

Disassembly

1 Remove bolts and nuts which
retaiz o1l strainer Bolts may be re-
moved with a screwdriver, but 1t 1s
recommended that Hexagon Wrench
HT61000800 and Spinner Handle

HT62350000 be wused See Figure
AT-130

HT6100800
AT168
Fig AT-130 Disassembiing valve
body

2 Remove attaching bolts With
bolts removed, lower valve body, sepa-
rate plate, and upper valve body are
free for removal See Figure AT-131

Note Do not allow onfice check
valve and valve spring m lower valve
body to be scattered and lost when
removing separate plate
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AT169

--  Fig AT-131 Removuing separate
plate

3 Pull out manual valve as shown 1n
Figure AT-132

4 Remove side plate Take out
“1st-2nd” shuft valve, “2nd-3rd” shift
valve, pressure modifier valve and
three valve springs See Figure AT-133

&Sprmg seat

Sy

™
™
[ Y 1
Pressure regulator sleeve

Pressure regulator plug

Second lock valve

Upper valve body

Manual valve

1st-2nd shift valve
_——/
° -3rd
% 2nd-3rd shift plug

2nd-31d shift valve

44

inspection

1  Check valves for sign of burming
and, if necessary, replace

2 Check to be certain that oil
strainer 1s in good condition If found
damaged in any manner, discard

3 Test valve springs for weakened

Pressure regulator valve

Fig AT-132 Remouving manual
valve

HT61000800
Fig AT-133 Remouing side plate

AT171

2nd-3rd timing valve

s

O
= L]

~ %:""v
i

Solenoid downshift valve
Throttle back-up valve
Pressure modifier valve

Ol strainer

Vacuum throttle valve

Note Do not work 1t off with screw-
drivers To avoid damaging machine
screws, do not work 1t off with
screwdriver

5 Remove side plate, pull out pres-
sure regulator valve, second lock valve,
pressure regulator plug and two valve
springs

6 Remove side- plate With side

plate removed, solenoid downshift
valve, throttle back-up valve, vacuum
throttle valve, “2nd-3rd” timing valve
and three valve springs are free for
removal

ST338

Fig AT-134 Component parts of control valve

tension, 1f necessary replace
4  Examine for any sign of damage
or score marks on separate plate If
left unheeded, o1l will bypass correct
ol passages causing many types of
abnormalities 1n the system

AT-b5

5 Check o1l passages 1n valve body
for sign of damage and other condi-
tions which might interfere with
proper valve operation

6 Check bolts for stnpped threads
Replace as required
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Valve spring chart

Mean coil Installed
Valve spring Wire dia dia No of Free length
mm (in) mm (in) active coll mm (in) Length Load
mm (1n) kg (Ib)

Manual detent 13(00512) [60(02362) 150 324(1276) |265(1043) | 55(12)
Pressure regulator 12(00472) [105(04134) 130 430(1693) |235(0925) {28(62)
Pressure modifier 04(00157) |80(03150) 50 185(0728) |90(03543) |01(02)
1st:2nd shaft 06 (00236) |60(02362) 160 320(1260) {16 0(0630) [ 0625(14)
2nd-3rd shaft 07(00276) |62 (02441) 180 410(1614) |170(0669) | 140(3 1)
2nd-3rd timing 07(00276) |55 (02165) 150 325(1280) [270(1063) |055(12)
Throttle back-up 08(00315) [65(02559) 140 360(1417) [188(0740) | 192(42)
Solenoid downshift 055(00217);50(01969) 120 220(0866) [125(0492) [ 060(13)
Second lock 055(00217)[50(0C 1969) 16 0 335(i319) |210(0827) | 060(13)
Throttle relief 09 (00354) |5 6(02205) 140 26 8(1055) [190(0748) |219(48)
Onifice check 02(00079) {48(01890) 150 215(0846) |11 5(0453) [ 001 (002)
Primary governor 045(00177)[ 8 3 (03268) 50 218(0858) |75(02953) {0215(05)
Secondary governor 07(00276) |8 5(03346) 55 251(0988) 1105(0413) (110(24)

R Free length
s-installed |

2 Install side plates using Torque 3
S8T25160000 and Hexagon

Driver

Install orfice check valve, valve
spring, throttle relief valve spring and

i

Wire Dia

O

AT172
Fig AT-135 Valve spring

Mean col Dia
I

Assembly

Assemble 1n reverse order of disas-
sembly However, observe the follow-
g assembly notes Refer to “Valve
Spring Chart” and illustration i as-
sembling valve springs Dip all parts in
clean automatic transmission fluid be-
fore assembly Tighten parts to specifi-
cations when designated
1 Shde valve into valve body and be
particularly careful that they are not
forced in any way

Wrench HT61000800 See Figure
AT-136

Tightening torque
025 to 035 kg-m
(191025 ft-lb)

& '\\"/‘: -)_
ST25160000 é\ 5?:/
P \j’ 7 ¢
HT61000800

AT173
Fig AT-136 Installing side plate

AT 56

steel ball 1n valve body

Note [Install check valve and spring so
that they are properly positioned in
valve body See Figure AT-138

4  Install upper and lower valves
See Figure AT-137

Tightening torque
025t0o 035 kg-m
(18to25 ftlb)

Reamer bolt tightening torque
05t007 kgm
(361051 ftb)
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( P 5 Install ol strainer
A

/ P Tightemng torque
A~ A 025 to 0 35 kg-m
(18to25 ft-Ib)

Throttle relief valve

Onfice check valve

AT342
Fig AT-138 Position of check valve and spring

AT-57
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TROUBLE DIAGNOSIS AND ADJUSTMENT

INSPECTION AND ADJUSTMENT
BEFORE TROUBLE DIAGNOSIS
TESTING INSTRUMENT FOR
INSPECTION
CHECKING OlL LEVEL
INSPECTION AND REPAIR OF
OIL LEAKAGE
CHECKING ENGINE IDLING
REVOLUTION

CHECKING AND ADJUSTING KICKDOWN
SWITCH AND DOWNSHIFT SOLENOID
INSPECTION AND ADJUSTMENT OF

MANUAL LINKAGE

CHECKING AND ADJUSTING INHIBITOR

SWITCH

STALL TEST
STALL TEST PROCEDURES
JUDGEMENT

Since most automatic transmission
troubles can be repawed by simple
adjustment, do not disassemble m-
mediately

Firstly inspect and adjust the auto-
matic transmission m place utilizing
the “Trouble Shooting Chart”

If the trouble can not be solved by
this procedure, remove and disas-
semble the automatic transmission It
1s advisable to check, overhaul and
repair each part 1 the order histed 1n
the “Trouble Shooting Chart™
1 In the “Trouble Shooting Chart”
the diagnosis items are arranged ac-
cording to difficulty from easy to
difficult, therefore please follow these
items The transmission should not be
removed, unless necessary
2 Tests and adjustments should be
made on the basis of standard values
and the data should be recorded

INSPECTION AND
ADJUSTMENT
BEFORE

TROUBLE DIAGNOSIS

TESTING INSTRUMENT FOR
INSPECTION

1 Engine tachometer
2 Vacuum gauge

CONTENTS
ROAD TEST AT-61
AT-58 CHECKING SPEED CHANGING
CONDITION AT-61
AT-568 CAR SPEED AT GEAR SHIFT AT-619
AT-58 CHECKING ITEMS DURING SPEED
CHANGE , AT-62
AT-69 SHIFT SCHEDULE AT-62
LINE PRESSURE TEST AT-63
AT-69 LINE PRESSURE {governor feed pressure} AT-64
JUDGEMENT IN MEASURING LINE
AT-59 PRESSURE AT-64
TROUBLE SHOOTING CHART AT-64
AT-59 INSPECTING ITEMS AT-64
TROUBLE SHOOTING CHART FOR 3N71B
AT-59 AUTOMATIC TRANSMISSION AT-65
AT-60 TROUBLE SHOOTING GUIDE FOR 3N71B
AT-60 AUTOMATIC TRANSMISSION AT-68
AT-60 )

3 Od pressure gauge

It 15 convenient to install these
instruments in a way that allows
measurements to be made from the
dniver’s seat

CHECKING OIL LEVEL

In checking the automatic transmis-
sion the ol level and the condition of
o1l around the o1l level gauge should be
exammed every 5,000 km (3,000
miles) This 15 an easy and effective
trouble shooting procedure since some
changes m o1l condition are often
linked with developed troubles

For instance

Lack of o1l causes faulty operation

by making the clutches and brakes -

ship, resulting in severe wear

This 1s because the oil pump sucks
ar causing ol foaming, thus rapidly
deteriorating the o1l quahty and pro-
ducing sludge and varmish

Excessive o1l 1s also bad because of
oll foaming caused by the gears stirring
up the ol Dunng high speed driving
excessive ol in the transmission often
blows out from the breather

Measuring oil level

To check the fluid level, start the

engine and run it until normal operat-
ing temperatures [0l temperature 50
to 80°C (122 to 176°F) Approxi
mately ten-minute of operation will
raise the temperature to this range |
and engine 1dling conditions are stabi-
lized Then, apply the brakes and
move the transmission shift lever
through all drive positions and place it
i park “P” position In this inspec-
tion, the car must be placed on a level
surface

The amount of the ol varies wath
the temperature As a rule the oil level
must be measured after its tempera-
ture becomes sufficiently high
1  Fill the ol to the line “H” The
difference of capacities between both
“H” and “L” 1s approximately 04
hter (%US pt,¥%Imp pt) and,
therefore, do not fill beyond the line
wpp
2  When topping-up and changing
oll, care should be taken to prevent
muxing the o1l with dust and water

Inspection oil condition

The condition of o1l sticking to the
level gauge indicates whether to over-
haul and repair the transmission or
look for the faulty part

If the ol has deteriorated to a
varnush-like quality, 1t causes the con-

AT-58
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trol valve to stick Blackened o1l indi-
cates a burned clutch, brake band, etc
In these cases, the transmission must
be replaced

+

Notes

a In checking oil level, use special
paper cloth to handle the level
gauge and be careful not to let the
scraps of paper and cloth stick to
the gauge :

b. Insert the gauge fully ‘and take it
out quickly before splashing o1l
adheres to the gauge Then observe
the level .

¢ Ust automatic transmisston flud
having “DEXRON" identifications
only in the 3N71B automatic trans-
mission

d. Pay attention because the o1l to be
used differs from that used in the
Nissan Full Automatic Transmis-
sion 3N71A Never mix the oils

INSPECTION AND REPAIR
OF OIL LEAKAGE

When oil ieakage takes place, the
portion near the leakage 1s covered
with oil, presenting difficulty 1n detec-
ting the spot Therefore, the places
where o1 seals and gaskets are
equipped are enumerated below

Converter housing

Rubber ring of o1l pump housing |

|

'

¢ Ol seal of o1l pump housing

o Ol seal of engine crankshaft

¢. Bolts of converter housing to case

2  Transmission and rear extension

e Junction of transmission and rear
extension

e O1l cooler tube or o1l tube con-
nectors

e Oil pan
e Oil-pressure 1nspection holes (Refer
to Figure AT-144) .

e Mounting portion of vacuum dia-
phragm and downshift solenoid

e Breather and o1l charging pipe

Speedometer pinion sleeve

o Ol seal of rear extension

To exactly locate the place of ol
leakage, proceed as follows
o Place the vehicle in a pit, and by
sampling the leaked oil, determine
if 1t 15 the torque converter ol The
torque converter o1l has a color like

red wme, so 1t 1s easdy distin-
guished from engine o1l or gear oil

e Wipe off the leaking ol and dust
and detect the spot of oil leakage
Use nonflammable organic solvent
such as carbon tetrachlonde for
wiping

e Raise the ol temperature by oper-
ating the engine and shift the lever
to “D” to increase the oil pressure
The spot of o1l leakage will then be
found more easily

Note As oil leakage from the breath-
er does not take place except when
running at high speed, 1t 15 impos-
sible to locate this leakage wath
vehicle stationary

CHECKING ENGINE IDLING
REVOLUTION

The engine 1dling revolution should
be properly adjusted

If the engine revolution 1s too low,
the engine does not operate smoothly,
and if toc high, a strong shock or
creep develops when changing over
from “N” to “D” or “R”

CHECKING AND ADJUSTING
KICKDOWN SWITCH AND
DOWNSHIFT SOLENOID

When the kickdown operation 18
not made properly or the speed chang-
ing point 15 too high, check the kick-
down switch, downshift solenoid, and
wiring between them When the 1gni-
tion key 1s positioned at the 1st stage
and the accelerator pedal 1s depressed
deeply, the swatch contact should be
closed and the solenoid should click If
it does not click, 1t mdicates a fault
Then check each part with the testing
mstruments See Figure AT-139

AT108
Fig AT-139 Downshift solenowd

AT-59

Note Watch for o1l leakage from
transmission case

INSPECTION AND
ADJUSTMENT OF MANUAL
LINKAGE

The adjustment of manual linkage
1s equally important as “Inspection of
O1l Level” for the automatic transmis-
ston Therefore, great care should be
exercised because mcorrect adjustment
will result 1n the breakdown of the
transmission

Inspection

Pull the selector lever toward you
and turn 1t as far as “P”’ to “1” range,
where clicks will be felt by hand This
18 the detent of manual valve in the
valve body, and indicates the correct-
position of the lever

Inspect whether the poimnter of
selector dial corresponds to this point,
and also whether the lever comes m
alignment with the stepping of posi-
tion plate when 1t 15 released

Adjustment '

This procedure can be accomplish-
ed by referring to page AT-40 for
Removal and Installation

CHECKING AND ADJUSTING
INHIBITOR SWITCH

The inhibitor switch lights the re-
verse lamp 1n the range “R” of the
transmission operation and also rotates
the starter motor in the ranges “N”
and “P” '

Le
i

1"~ ®

Inhibitor switch 6  Nut

Manual shaft 7 Washer

Washer 8 Inhabitor switch
Nut 9 Range select lever
Manual plate

AT109

Wb oW N

Fig AT-140 Construction of inhibitor
switch
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Check whether the reverse lamp
and the starter motor operate normal-
ly in these ranges If there 15 any
problem, first check the linkage If no
fault 13 found in the linkage, check the
mhibitor switch

Separate the manual lever from the
remote control selector rod and turn
the range select lever to “N”

Note In the position “N” the slot of
the manual shaft 1s vertical

Using a tester, check the two
black-yellow (BY) wires from the in-
hibitor switch 1n the ranges “N” and
“P” and the two red-black (RB) wires
in the range “R” for continuity Turn
range select lever in both directions
from each lever set position and check
each continuity range It 1s normal if
the electricity 1s on while the lever 1s
within an angle of about 3° on both
sides from each lever set line How-
ever, if 1ts continuity range 1s obvious-
ly unequal on both sides, adjustment 1s
required

If any malfunction 1s found, un-
screw the fastening nut of the range
selector lever and two fastening bolts
of the switch body and then remove
the machine screw under the swiich
body Adjust the manuat shaft correct-
ly to the position ““N” by means of the
selector lever (When the slot of the
shaft becomes vertical, the detent
works to position the shaft correctly
with a clicking sound )

Move the switch shightly aside so
that the screw hole will be ahgned
with the pin hole of the internal rotor
combmed with the manual shaft and
check therr alignment by inserting a
15 mm (0 0591 1n) diameter pin into
the holes If the alignment 1s correct,
fasten-the switch body with the bolts,
pull out the pin, tighten up the screw
m the hole, and fasten the selector
lever as before Check the continuity
again with the tester If the malfunc-
tton still remains, replace the inhibitor
switch _

STALL TEST

The purpose of this test 15 to check
the transmission and engine for
trouble by measuring the maximum
numbers of revolutions of the engine
while vehicle 1s held 1n a stalled condi-
tion The carburetor s in full throttle
operation with the selector lever in
ranges “D”, “2” and “1” respectively
Compare the measured results with the
standard values

Components to be tested and
test items

1 Clutches, brake and band 1n trans-
mussion for slipping

2 Torque converter for proper func-
tioning

3 Engmne for overall properly

STALL TEST PROCEDURES

Before testing, check the engine o1l
and torque converter oil, warm up the
engine cooling water to suitable tem-
perature by running at 1,200 rpm with
the selector lever n the range “P” for
several minutes Warm up the torque
converter ol to suitable temperature
[60 to 100°C (140 to 212°F)]

1  Mount the engine tachometer at a
location that allows good wisibihity
from the driver’s seat and put a mark
on specified revolutions on the meter

AT-60

2 Secure the front and rear wheels
with chocks and apply the hand brake
Be sure to depress the brake pedal
firmly with the left foot before depres-
sing the accelerator pedal

3 Throw the selector lever mto the
range “D”

4 Slowly depress the accelerator
pedal untd the throttle valve 15 fully
opened Quickly read and record the
engmne revolution when the engine
begins to rotate steadily and then
release the accelerator pedal

5 Shift the selector lever to “N”
and operate the engine at approxu-
mately 1,200 rpm for more than one
minute to cool down the torque con-
verter ol and coolant

6  Make similar stall tests in ranges
“27,%1” and “R”

Note The stall test operation as
specified in item (4) should be
made within five seconds If 1t takes
too long, the oil deteriorates and
the clutches, brake and band are
adversely affected. Suffictent
cooling time should be given be-
tween each test for the four ranges
“D”, 27, “1” and “R".

JUDGEMENT

1  High stall revolution more than
standard revolution
If the engine revolution m stall
condition 1s higher than the standard
values, 1t indicates that one or more
clutches in the transmission are slip-
ping and, therefore, no further test 1s
required
For the following abnormalities,
the respective causes are presumed
e High rpm 1n all ranges  Low line
pressure
e High rpm n “D”, *“2”" and *“1” and
normal rpm 1 “R” Rear clutch

slipping
e High tpm mn “D” and *2” and

normal rpm m “1”  One-way
clutch shipping
e High rpm in “R” only  Front

clutch or low and reverse brake
slipping

To determme which 1s slipping,
front clutch or low and reverse brake,
a road test 15 needed
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If, while coasting, after starting
with the lever m “1” range, engine
braking does not work properly, the
low and reverse brake 1s shpping
Otherwise, the front clutch 1s slipping

Slipping of the band brake 1s dif-
ficult to ascertain However, if 1t
occurs with the lever mn “2” range,
engme revolution mcreases up to the
same level as i “Ist” range It 1s
impossible to check 1t in the stall test

2 Standard stall revolution

If the engine revolution 1n stall
condition 15 within the standard
values, the control elements are nor-
mally operating in the ranges “D”,
“27,1” and “R”

Also, the engine and one-way
clutch of the torque converter are
normal 1n performance and operation

The one-way clutch of the torque
converter, however, sometimes sticks
Thus 1s determined 1n the road test

3  Lower stall revolution than stand-
ard revolution

If the engine revolution in stall
condition 1s lower than the standard
values, 1t indicates that the engine 1s 1n
abnormal condition or the torque con-
verter’s one-way clutch s slipping

4  Others

(1) If the accelerating performance
1s poor until vehicle speed of approxi-
mately 50 km/h (30 MPH) 1s attained
and then normal beyond that speed, 1t
can be judged that the torque con-
verter’s one-way clutch is slipping

(2) If the torque converter’s one-
way clutch sticks, vehicle speed can
not exceed approximately 80 km/h
(50 MPH) 1n the road test In such a
case, the torque converter o1l tempera-
ture rises abnormally and so special
care 15 required

(3) If the transmission does not
operate properly at all vehicle speeds,
1t indicates poor engine performance

ROAD TEST

An accurate knowledge of the auto-
matic transmission 15 required for an
exact diagnosis

It 1s recommended that a diagnosis
guide chart with the standard vehicle
speeds for each stage of the up- and
downshiftings be prepared Measured
vehicle speeds are to be filled 1n the
adjomning column after each testing

Alsd 1t 13 advisable to mount a
stopper for positioning the throttle
opening

CAR SPEED AT GEAR SHIFT

CHECKING SPEED
CHANGING CONDITION

The driver’s feeling during gear
changes should also be checked at-
tentively
1 A sharp shock or unsmoothness 1s
felt during a gear change
2 A gear change 1s made with a long
and dragging feeling

These mdicate that the throttle
pressure 1s too low or some valve
connected to the throttle 1s faulty

1

i 1
Propcllerjahaﬂ
Throttle opening Gear shuft revolution
(—mmHg) pm
D, = D, 1,840 to 2,340
Kickdown D, » D, 3,340 to 3,840
) D3 — D, 3,460 to 2,960
D, — D, 1,790 to 1 290
D, — D, 330t 830
Half thsottle Bz - gs o 1,720 10 2,220
(200) 3 2 1,350t0 850
D, — D,
D, = D, 700 Max
Full throttle
© 1 — 1, 1,860 to 1 360
Minuimum throttle .
(450) ll i ll 1,860 to 1,360

. Reduce the speed by shifting to “1  range from “D" range (output shaft 2,000 rpm)

Note Car speed can be calculated

by the following formula,

2x77.'xrprx60

vV =
R, x 1,000
where, V = Carspeed (km/h)
N_ = Propeller shaft revolution (rpm)
P . ‘
Rp = Final gear ratio
r = Tire effective radius (m)
= The ratio of circumference of a circle to its diameter 3 14

AT-61



Automatic Transmission

CHECKING ITEMS DURING
SPEED CHANGE

1. In “D” range, gear changes, D,
—+D, —> D, are effected In “R”
range, the speed does not increase
2 The kickdown operates properly
3 By moving the lever from “D” to
“1”, gear changes D, — 2(12) =1,
are effected In the ranges “1,” and
“1,”, the engine braking works pro-
perly
4 In “1”, the speed does not -
crease
5 Should be quickly fixed at *2”
range
6 In “P", vehile can be parked
properly

If any malfunction occurs in second
gear during the road test, that s, if
vehicle shakes, drags or slings while
sufting up from “D,”, durectly to
“Dy” or m shifting up from “D,” to
“DZ”’ the brake band should be ad-
justed If these problems remain after
the brake band 15 adjusted, check the
servo piston seal for oil leakage

SHIFT SCHEDULE

0
(Full throttle)

LX)
p=3
(=]

Negative pressure at
3
2

mntake manifold

t

5

g
g &

S00

Kickdown range

RPN

L]
2«3 2+3
L

100 4

I
A

2
}
|
|
|
1
i
:
)
I
i
|
!

Lel—1,
!
(35A)
500 1000 1500 2000 2500 3000 500 4000
Qutput shaft speed (rpm) AT110
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Car speed-propeller shaft revolution chart (Approximate flgures)

4,000 —
/
s/
- /‘
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610 (S8S) / 4 i
- / 610 -
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E r /
B 77
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¥ /
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§ 000 7
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g ,;/
i 1,000 1
;,/
A .
Z
i
.0
0 20 40 60 80 100 120 140  km/h
L 1 L i i 1 L 1
0 10 20 30 40 50 60 70 80 MPH
Car speed -

LINE PRESSURE
TEST

When any slipping occurs n clutch
or brake, or the feeling during a speed
change 15 not correct, the line pressure
must be checked

Measuring line pressure 1s done by a
pressure gauge attached to two pres-
sure measuring holes after removing
blind plugs located at transmission

AT343

» Fig AT-143 Car speed — Propeller shaft revolution chart

case See Figure AT-144

The line pressure measurement 1s
begun at 1dling and taken step by step
by enlarging the throttle opening
1 A sharp shock i upshifting or
too high changing speeds are caused
mostly by too high throttle pressure
2 Shipping or incapability of opera-
tion 15 mostly due to o1l pressure
leakage within the gear tramns or spool
valve

AT-63

1 Line pressure
2 Governor feed
3 Servo release pressure AT113
Fig AT-144 Measuring line pressure
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Automatic Transmission

LINE PRESSURE (governor feed pressure)

At cut back point After cut back
Throttle opening [under approximately 15 km/h | [over approximately 35 km/h
Range Unit —mmHg (9 MPH)] (22 MPH)]
Unit  kgfem? (ps1) Unit  kgfcm? (ps1)
e Full throttle 0 94to110(134 to 156) 55t065(781t092)
Minimum throttle 450 30t040(43 to 57) 30to40(43t057)
agn Full throttle 0 100to 120(142 to 171) 55to70(78 to 100)
Minimum throttle 450 6010 120(85to 171) 55to70(78 to 100)
. Full throttle 0 14 0t0 16 0 (199 to 228) 140 to 16 0 (199 to 228)
Minimum throttle 450 30to55(431078) 30to55(43t078)
Notes a The hine pressure during 1dling corresponds to the oil pressure before cut down at mimmum throttle

b The o1l pressure “After cut back™ means that after the pressure modifier valve has operated

JUDGEMENT IN MEASURING
LINE PRESSURE

1 Low idhng line pressure 1n the
ranges “D”, 27, “17, “R"” and “P”

This can be attnibuted to trouble in
the pressure supply system or too low
output of power caused by
(1) A worn o1l pump
(2) An o1l pressure leak 1n the oil
pump, valve body or case
(3) A sticking regulator valve
2  Low 1dhng, Llne pressure 1n
certain ranges only

Thus 15 presumably caused by an oil
leak m the devices or circuits connect-
ed to the relevant ranges
(1) When there 1s an o1l leak n the
rear clutch and governor, the Lne
pressure mn “D”, “27 and “1” are low
but the pressure 1s normal in “R”
(2) When an ol leak occurs in the
low and reverse brake circuit, the line
pressure in “R” and “P" are low but
the pressure is normal in “D”, “2” and
wyn
3 High idhing hne pressure

This 15 presumably caused by an
increased vacuum throttle pressure
owing to a leak mn the vacuum tube or
diaphragm or by an increased line
pressure due to a sticking regulator
valve

Vacuum leakage 1s checked by
directly measuring the negative pres-
sure after removing the vacuum pipe

A puncture of the vacuum dia-
phragm can be easly ascertained be-
cause the torque converter oil 1s ab-
sorbed 1nto the engine and the exhaust
pipe emits white smoke
4 Items to be checked when the
line pressure 1s increasing

In this check, the line pressure
should be measured with vacuums of
450 mmHg and O mmHg 1n accordance
with the stall test procedure
(1) If the hne pressure do not mn-
crease despite the vacuum decrease,
check whether the vacuum rod 1s
incorporated
(2) If the hine pressure do not meet
the standard, 1t 15 caused mostly by a
sticking pressure regulating valve, pres-
sure regulating valve plug, or amplifier

TROUBLE SHOOTING
CHART

INSPECTING ITEMS

1  Inspection with automatic trans-
mussion on vehicle

AT-64

A (il leve)

Range select linkage

Inhubitor swatch and wiring
Vacuum diaphragm and piping
Downshift  solenoid, kickdown
switch and wiring

Engine 1dling rpm

O1l pressure (throttle)

Engine stall rpm

Rear lubrication

Control valve (manual)

Governor valve

Band servo

Transmission air check

01l quantity

Ignition switch and starter motor
Engme adyustment and brake in-
spection

mgoaw

YOZEOR=-—TITOT

2 Inspection after nspecting auto-
matic transmission on vehicle

m Rear clutch

n Front clutch

Band brake

Low and reverse brake

QOil pump

Leakage of o1l passage
One-way clutch of torque converter
One-way clutch of transmission
Front clutch check ball
Parking linkage

Planetary gear

“ X g < ~®w g



Automatic Transmission

TROUBLE SHOOTING CHART FOR 3N71B AUTOMATIC TRANSMISSION

(The number shown below 1ndicates the sequence 1n which the checks should be taken up )

Trouble

ABCD

EFGH

I JKL

MNOP

mnaqr

s t oy

w

X

Engne does not start in “N”, “P”
ranges

23

Engine starts in other range than “N”
and “P”

12

Sharp shock in shifting from “N” to
“D” range

Vehicle will not run in “D” range (but
runs i “2”, “1” and “R” ranges)

Vehicle will not run 1n “D*, 17, “2”
ranges (but runs in “R” range)
Clutch slips Very poor acceleration

Vehicle will not run 1 “R” range (but
runs in “D”, “2” and “1” ranges)
Clutch slips Very poor acceleration

9 8

Vehicle will not run 1n any range

@®

Clutches or brakes slip somewhat 1n
starting

®®

Veh:cle runs in “N” range

Maximum speed not attained
Acceleration poor

DROE®

Vehicle braked by throwing lever nto
“R” range

®

Excessive creep

No creep at all

®®

Failure to change gear from “2nd”
to “3rd”

v

Failure to change gear from “1st”
to “2nd”

Too high a gear change point from
“1st” to “2nd”, from *2nd” to
‘G3rd1’

56

Gear change directly from “Ist™ to
“31d” occurs

2 4
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Trouble ABCDIEFGH|I J KL MNOPmngqr|s tuv
Too sharp a shock 1n change from
“*1st” to “2nd” 1 2 4 5 3 ®
Too sharp a shock in change from
uzndn to “3rdn 1 2 3 3 5 4 @
Almost no shock or clutches
slipping 1n change from “Ist” to 12 3 4 6 8(7 5 . ® @

“2nd”

Almost no shock or slipping 1n
change from “2nd” to “3rd” 12 3 4 6 8|7 5 ® @
Engine races extremely

Y:;{Slfoti{;‘;?sby gear change from ) 2 1 OB ®
Yze::;ifet:r‘:f;c::”by gear change from 3 o) 1 ®
‘lf;i]du’r,et;o“;z:gl‘;ge gear from 1 3 4 6|5 2 NG) @
Failure to change gear from “2nd” ] 34 6!s 2 @

to “1st” or from “3rd” to “1st”,

Gear change shock felt during
deceleration by releasing 1 213 4 56 @
accelerator pedal

Too high a change point from
“3rd” to “2nd”, from “2nd” to 1 2(3 4 56 @
“lst™

Kickdown does not operate when
depressing pedal in “3rd” within 201 45 3 . ® @
kickdown vehicle speed

Kickdown operates or engine over-
runs when depressing pedal in “3rd” 1 2 3 56 7 4 . O]
beyond kickdown vehicle speed limit

Races extremely or slips in changing

from *3rd” to “2nd” when 1 2 4 653 @ ®
depressing pedal

Failure to change from 3::'d” to “2nd 1 2 4 5 3 ® ®
when changing lever into ““2” range

Gear change from “2nd” to “1st 1 2 3

or from *“2nd” to “3rd” in “2” range
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Trouble

ABCD

EFGH

I JKL

MNOP

mnqr

s t uyv

w

X

No shock at change from “1” to “2”
range or engine races extremely

Failure to change from *3rd” to “2nd”
when shifting lever nto “1" range

6 3

®®

Engine brake does not operate in
“1” range

i
Gear change from “1st” to “2nd”
or from *2nd” to “3rd” 1n ““1” range

Does not change from “2nd”
to “Ist” mn “1” range

73

Large shock changing from *“2nd”
to “Ist” in “1” range

Vehtcle moves when changing

into “P” range or parking gear does
not disengage when shifted out of
“P” range

Transmission overheats

26 8

75

(ORTLTY

PRG

01l shoots out during operation ’
White smoke emitted from exhaust
pipe dunng operation

.

.56

27

8 4

ORI

RPB®

A

Offensive smell at o1l charging pipe _

POEe®

@®®

Transmission noise 1 “P” and “N”
ranges

“Transmission noise 1n “D”, 27, “1”
and “R” ranges
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TROUBLE SHOOTING GUIDE FOR 3N71B AUTOMATIC TRANSMISSION

Order Test 1item Procedure
Checking 1 O level gauge Check gauge for ol level and leakage before and after each
test
2 Downshift solenoid Check for sound of operating solenoid when depressing
accelerator pedal fully with ignition key “ON”
3 Manual linkage Check by shifting into “P”, “R”, “N”, “D”, “2” and “1”
ranges with selector lever
4 Inhibitor switch Check whether starter operates in “N” and “P” ranges only
and whether reverse lamp operates in “R” range only
5 Engine 1dling rpm Check whether 1dling rpm meets standard
6 Vacuum pressure of vacuum Check whether vacuum pressure 1s more than 450 mmHg 1n
pipe 1dling and whether 1t decreases with increasing rpm
7 Operation in each range Check whether transmission engages positively by shifting
“N!’_>“D’!’ (lN!,_)Slzi’, “N”-—) “l’! and ‘lN”__)‘inl range
while 1dling with brake applied
8 Creep of vehicle Check whether there 1s any creep mn ““D”, “2”, “1” and
GCR” [anges
Stall test 1 Ol pressure before testing Measure line pressures in “D”, “27, “1” and “R” range
while 1dling
2 Stall test Measure engine rpm and line pressure i “D”, “2”, “1"" and
“R” ranges during full throttle operation
Notes
- a8 Temperature of torque converter oil used n test should
be from 60 to 100°C (140 to 212°F) ie, sufficiently
warmed up but not overheated
b To cool oil between each stall test for “D”, “2”, “1”
and “R” ranges, idle engine, 1¢., rpm at about 1,200
rpm for more than 1 mnute m “P” range Measurement
time must not be more than 5 seconds
3 O1l pressure after testing Same as item 1
“Road test 1 Slow acceleration, Check vehicle speeds and engine rpm 1n shifting up 1st
Ist—2nd 2nd range and 2nd  3rd range while running with lever 1n
2nd —3rd “D” range and engine vacuum pressure of about 200
mmHg
2 Quick acceleration, Same as item 1 above except with engine vacuum pressure
Ist —>2nd of 0 mmHg (1 e, 1n position yust before kickdown)
. 2nd —3rd
3" Kickdown operation, Check whether the kickdown operates and measure the

3rd— 2nd or 2nd — st

time delays while running at 30, 40, 50, 60, 70 km/h (19,
25, 31, 38, 44 MPH) 1n “DJ” range
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Order Test item Procedure

Shift down, Check vehicle speeds and engine rpm 1n shifting down from

D,—»D,— D1 3rd—2nd—1st (sequentially) while coasting with ac-
celerator pedal released in “D,” range and engine vacuum
pressure of about 450 mmHg

Shift down, Check for shifting down D,—>1, and engine braking, and

D3—-l'12—>11 further for shifting down 1,—1, and engine braking, after
shifting the lever into *“1” range with the accelerator pedal
released and the engine vacuum pressure of 0 mmHg while
driving at about 50 km/h (31 MPH) 1n “D,” range.

Shaft down, Check for quick shifting down D;—2 and engine braking,

Dy—2 after shifting the lever into ‘2" range while driving at about
50 km/h (31 MPH) 1n “D,” range
Further, check for locking of the transmission in 2nd gear
ratio regardless of vehicle speed

Shift up, Check for fadure of the transmission to shift up durmng

1,—1, acceleration, when starting in ‘! range

Shiaft up or down when starting Check the transmussion for not shafting up or down during

1n “2” range acceleration or deceleration, when starting in “2”” range

Parking Confirm that vehicle will not move on grade when shifting
to “P” range

Others Abnormal shock, o1l leakage Enter into record conditions observed during these tests

such as gear noise, abnormal clutch noise and acceleration
performance
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SERVICE DATA AND SPECIFICATIONS

General specifications

Torque converter
Type
Stall torque ratio
Transmission
Type
Control elements

Muttiple-disc clutch

Band brake
Muitiple-disc brake
One-way clutch
Gear ratio
1st
2nd
3
Reverse
Selector positions
P (Park) -

R (Reverse)
N (Neutral)

D (Drive)
2 (2nd lock)
t (Lock up)
O1l pump
Type
Number of pumps
ol
Capacity

Hydrauhe control system

Lubrication system
Cooling system

------

.....

Symmetrical 3-element 1-stage 2-phase torque converter
20 1

. 3-speed forward and one-speed reverse with planetary gear tran

.
— - = N

2458
1458
1 000
2182

Transmission 18 placed in neutral . ..
Output shaft 1s fixed
Engine can be started

Backward running

. Transmission 1s i neutral

Engine can be started
Up-or downshifts automatically to and from 1st, 2nd, and top
Fixed at 2nd

Fixed at low or downshifts from 2nd

Internally intermeshing involute gear pump

1

Automatic transmission flurd “DEXRON™ type
55 hters (526U S qt, 4 XImp qt ) except B210
50hters(5%US qt,4 X%Imp qt)onB210

Approximately 2 7 liters (226U S qt, 23¢Imp qt )1n
torque converter [2 S liters (23§U.S gt , 2% Imp qt ) on B210]

Controlled by measuring the negative pressure of intake
manifold and the revolution of output shaft

Forced lubrication by an ol pump

Water-cooled by a circulation-type auxihary cooler (located
at the radiator)
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Specifications and adjustment

A/T model code number . . X2401
Applied car model . . 710,610
Engine model _ _ . ) Lt6,L18 .
Torque converter assembly
Stamped mark on the T/C ] 16-B
Front clutch
Number of drive plates 3
Number of driven plates . 3
Clearance . mm (i) 16to18(0063to0071)
Thickenss of retaining plate mm (i) . 106 (0417)
10 8 (0 425)
. . 11 0(0433)
112 (0441)
11 4 (0 449)
y N 11 6 (0457)
Rear clutch §
Number of drive plates . . 4
Number of dniven plates . 4
Clearance < mm (in) . . 10to15(0039 to0059)
Thickness of retaiung plate mm (in) ‘ 4 8 (0 189)
Low & reverse brake .
Number of drive plates 4
Number 'of driven plates 4
Clearance mm {(in) . : 080 to 1 05 (0.031 to 0.041)
Thickness of retaiming plate mm (1n) 11 8 (0 465)
1200 472)
' 12 2 (0 480)
) 12 4 (0 488)
¢ 12 6 (0 496)
. 12 8 (0 504)
Brake band
Piston size mm (in)
Big dia " . . 64 (252)

Small d1a ‘ . . 40(158)
Control valve assembly '
Stamped mark on stramer E
Governor assembly

Stamped mark on governor body 35
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Engine stall revolution

L16 engine (Single carb )
L18 engine (Single carb )
L18 engine (Twin carb )

Ffightening torque
kg-m (ft-Ib)

Drive plate to crankshaft

Drive plate to torque converter

Converter housing to engine

Transmisston case to converter housing
Transmission case to rear extension

O1l pan to transmission case

Servo piston retainer to transmission case
Piston stem (When adjusting band brake)
Piston stem lock nut

One-way clutch mner race to transmission case
Control valve body to transmission case
Lower valve body to upper valve body

Side plate to control valve body

Nut for control valve reamer bolt

Ol strainer to lower valve body

Governor valve body to o1l distributor

O1l pump housing to o1l pump cover

Inhibitor switch to transmission case

Manual shaft lock nut

Ol cooler pipe or ol pipe to transmission case
Test ptug (o1l pressure mnspection hole)

Support actuator (parking rod inserting
position) to rear extenston

O1l charging pipe to case
Dust cover to converter housing
Selector range lever to manual shaft

* Turn back two turns after tightening

AT-72

1,800 to 2,000 rpm
1,950 to 2,150 rpm
1,900 t0 2,150 rpm

14 0 to 16 0 (101 to 116)
6 5to 75 (47 to 54) for B210

40t050(29 to 36)
40to 50(29 to 36)
45t055(331040)
20t025(14to 18)
05t007{(36t051)
05t007(36t051)

*12t015(87t0 108)

15t040(111to029)
13t018(94to13)
055t0075(40to54)
025t0035(18t025)
025t0035(18t025)
05t007(36t051)
025t0035(18t025)
05t007(36to51)
06t008(43t058)
05t007(36t051)
30t040(221t029)
301050 (2210 36)
14t021(10to 15)

08tol11(58t080)

055t0075(40to54)
055t0075(40t054)
30to40(22t029)
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SPECIAL SERVICE TOOLS

Tool number For Reference
No & _ Description use page or
tool name ] on figure No
1 | ST25058001 Use for checking hydraulic pressure 3N71B | Fig AT-144
and
Onl pressure gauge SNE.?
set
SE119
2 | ST07870000 Use for setting transmission 3N71B | Page AT-46
A/T
Transmission
case stand -
. 1 - SE120
3 | ST25850000 Use for removing oil pump 3N71B | Fig AT-85
d
Shding hammers ;;171 A
. AT
&) o
SE121
4, 81:25420001 Use for assembling or disassembling front and rear clutch 3N71B | Page AT-50
. and Fig AT-109
3N7IA AT-
Clutch spring AT Fie 1
COmpressor
$E122
5 | GG93010000 Use for tightening correct torque 3N71B | Fig AT-98
Max. torque 4.6 kg-m (0 33 ft-Ib) and
Torque wrench Drive angle 3/8" square 3N71A
A/T
SE123
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Tool number For Reference
No & - =T vt == -Description use page or
tool name on figure No
6. | ST25490000 Socket extenston to connect torque wrench (GG93010000) with iN71B’ Fig AT-98
1" square socket wrench AT
Socket extension
SE124
7 | ST25160000 Use for tightening correct torque 3N71B | Fig AT-136
Max. torque 1 04 kg-m (90 ft-lb) A/T | Fig AT-137
Torque dnver and
3N71A
ot T
- SE125
8. | HT69860000 Use for removing and replacing snap ring 3N71B | Fig AT-88
. . and
Snap ring remover INTIA
’ AT
SE126
9. | ST25320001 Use for removing and replacing snap ring 3N71B | Page AT-50
Voo e . - : and’ Fig. AT-109
Snap ring remover 3N71A | Fig AT-115
A/T
SE305
10. | ST25570001 Use for removing and instalhing one-way clutch inner race with 3N71B | Fig AT-93
torque wrench. o A/T | Fig AT98
Drive angle %’ square and 6 mm (across flat width) , Page AT-52
Hex-head .
extension

SE128
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Tool number For Reference
No & Description use page or
tool name on figure No
Il | HT62350000 Use disassembling and assembling control valve 3N71B | Fig AT-130
and Fig AT-133
Spinner handle IN7T1A
A/T
SE$29
12 | HT61000800 Use for disassembling and assembling control valve 3N71B | Fig AT-130
and Fig AT-133
Hexagon wrench 3NT1A | Fig AT-136
A/T | Fig AT-137
’ i
SE130
13 | ST25580000 Use for centening o1l pump 3N71B | Fig AT-127
and Fig AT-128
O1l pump 3N71A
assemlbing gauge A/T

SE1
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Propeller Shaft & Différential Carrier

PROPELLER SHAFT AND CENTER BEARING

CONTENTS
DESCRIPTION PD-3 INSTALLATION PD4
REMOVAL PD-3 CHECKING AND CORRECTING
DISASSEMBLY PD-3 UNBALANCED PROPELLER SHAFT PD-5
CENTER BEARING DISASSEMBLY PD-3 PROPELLER SHAFT VIBRATION PD-5
INSPECTION PD-3 SERVICE DATA PD-5
ASSEMBLY g PD-3 TROUBLE DIAGNOSES AND
CENTER BEARING ASSEMBLY PD-4 CORRECTIONS PD-6
2-joint type (Sedan) .
® 3
i) | i
s
i Y R
- L L2}
2 i
148 5 (5 846} 1,000 (39 37} -3SJ
(138)
1 Sleeve yoke assembly 5 Propeller shaft tube
2 Bearing race assembly assembly
3 Journal assembly 6 Flange yoke Ut
PD226 4 Snapring mt mm {(in}
) Fig PD-1 Cross-sectional view of propeller shaft for Sedan
3-jomnt type (Hardtop and Station Wagon) “L" mm () Car model
720 (28 35) | Station Wagon
550 (21 65) | Hardtop
3 L G @ 7 8 1 th)
I T T
=% 1)) [
ﬁli--_-ﬂ-.- S \ Al
s |
| Apply lithium base
L grease to both sides & @
! f wash
L 1485 (5 846) e 440(1732) . L et 35
(1 138)
1 Sleeve yoke assembly 5 washer 9 Flange yoke Tightening torque (T) of bolts
2 Center bearing 6 Companion flange + 10 Bearnng race and nut kg-m (ft-Ib)
3 Center bearing insulator * 7 Plain washer assembly @ T 20to 24 (145t0174)

PD278

4 Cuslhion rubber

8 Locking nut

T 24t033(17t024)
Unmit mm (n)

11 Snaprnng

Fig PD-2 Cross-sectional view of propeller shaft for Hardtop and Station Wagon -
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Propeller Shaft & Differential Carrier

DESCRIPTION

~ The propeller shaft 1s used to trans-
fer the engine power, through the
transmission, to the differential and
the rear axle, which transmits it to the
rear wheels The propeller shaft has
two or three unmiversal joints, center
bearing (except 2goint type) and a
sleeve yoke The splines in the sleeve
yoke and on the transmission main-
shaft (output shaft) pernut the propel-
ler shatt to move forward and rear-
ward
The propeller shaft and umiversal
joint assembly 1s carefully balanced
dunng ongmal assembly, that is, the
dynamic unbalance 1s under 35 gr-cm
(049 1n-oz) at 4,000 rpm for Sedan
and 35 gr<m (049 n-oz) as 5800
rpm for Hardtop and Station Wagon

If the propeller shaft has to be
disassembled, 1t must be made careful-
ly so that the above limit 1s not
exceeded Therefore, when the car 1s
to be undercoated, cover the propeller
shaft and umversal joints to prevent
application of the undercoating ma-
terial

REMOVAL

1 Raise car on howist Put match
marks both on propeller shaft and
companion flange so that shaft can be
rewstalled in the onginal position

2 Remove bolts connecting shaft to
companion flange Remove bolts (1
retaiming center beanng support 1n
case of the 3jomnt type See Figure
PD-3

~—
FPD279
Fig PD-3 Remouwing center bearing

support

3 Draw out propeller shaft sleeve
yoke from transmission by mowving
shaft :earward, passing it under rear
axle

Watch for oil leakage from trans-
mission end

Note Remove propeller shaft care-
fully so as not to damage the spline,
sleeve yoke and rear o1l seal

DISASSEMBLY

Primanly, do not disassemble pro-
peller shaft because 1t 1s balanced as an
assembly Check movement of propel-
ler shaft with journal, and if journal
does not move smoothly, disassemble
1 Mark propeller shaft and journal
so that the ongmal combmation can
be restored at assembly
2 Remove snap ning with a standard
screwdriver
3 Lightly tap base of yoke with a
hammer, and withdraw bearing race
See Figure PD4

K\;/_

PDOOS

Fig PD-4 Remouing bearing

Note When removing journal from
yoke, be careful not to damage
journa] and yoke hole

CENTER BEARING
DISASSEMBLY

When disassembling and repairing
center bearing are required, the fol-
lowing procedures are apphed

1 Put match marks on flange and
front propeller shaft Remove bolts
connecting flange yoke to companion
flange

2 Release caulking on locking nut
3 Applying Drive Pinion Flange
Wrench ST31530000, loosen off lock-
ing nut and remove center beanng See
Figure PD-5

PD-3

0

ST31500000
PD172

Fig PD-5 Remouing lock nut

INSPECTION

1 Chek journal pin for dent or
brinell marks, and yoke hole for sign
of wear or damage

Snap nng, bearing and seal ring
should also be inspected to see 1f these
are damaged, worn or deformed Re-
place if necessary
2 Check center bearing by rotating
bearing race Discard if 1t 1s rough,
noisy or damaged Cracked bearing
insulator cannot be tolerated here
3 Check propeller shaft tube sur-
face for demt or crack Change 1f
necessary

ASSEMBLY

To assemble, reverse the foregoing
procedure using reference marks pre-
scribed on page PD-3 for Removal and
Disassembly

New bearing need not be lubricated
since it 1s lubricated for hfe Fill joint
with  recommended multi-purpose
grease whenever propeller shaft is over-
hauled

Two opposite snap rings should be
equal in thickness Be sure that play 1s
below 0 02 mm (0 0008 n)

Available snap ring

Thickness Color
mm (1n) dentification
200 (00787) White
202 (00795) | Yellow,

204 (0 0803) Red

206 (00811) *© | Green

208 (00819) Blue

210 (00827) Eight brown
212 (00835) Unpainted
214 (00843) | Pink
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Note Apply hthium base grease (in-
cluding disulphide Molybdenum) to
both faces of bearing washer when
mnstatling

Install and assemble components
correctly so that jomt moves under
fuction resistance of less than 15
kg-cm (13 in-b)

When the above steps are complete,
place the shaft in a balancing machine 3 Install washer and lock nut on
and adjust unbalance less than 35 front shaft and tighten nut using Drive
gr-cm (0 49 1n-oz) at 4,000 tpm for Pinion Flange Wrench ST31530000 to
Sedan, or less than 35 gr-cm (049 specified torque
in-oz) at 5,800 rpm for Hardtop and
Station Wagon

Tightemng torque
20 to 24 kg-m
(145 to 174 ft-1b)

4  Using punch, collapse the upper

CENTER BEARING part of lock nut mto the groove of

ASSEMBLY haft

Center beanng assembling pro- 5 Join companion flange of front
cedures are as follows shaft with flange yoke of rear shaft
and tighten connecting bolts to specr-

1 Install center bearng 1n center
fied torque

beanng insulator

2 Install center bearing assembly,
washer and compamon flange on front
shaft using reference marks put n
disassembly procedure, and press it by
a specified load of 400 to 1,500 kg
(882 to 3,307 Ib)

Tightening torque
24to 33 kgm
(17 to 24 ftb)

6  Install center bearing bracket and

support on center beanng and tighten
bolts (1) to specified torque See
Figures PD-6 and PD-7

Tightening torque
9 to26kgm
(14 to 19 ftb)

Note When mstalling center bearing
bracket and support, be sure to set
the longer portion on support end
to right
PD-7

See Figures PD-6 and

Fg PD-6 Instaliing center bearing
bracket and support

1 Center beaning support
2 Center beaning bracket
3 Cushion rubber

4 Center bearing

Tightening torque (T) of
bolts and nuts kg-m (ft-1b)
@T 36to48(26to35)
@®T 19t026(141019)
PD28C

Fig PD-7 Crosssectional view of center bearing

'NSTALLAT|0N Tightening torque
To nstall, reverse the foregoing 241t033kgm
removal procedure (17 to 24 ftIb)

Align propeller shaft with com-
panion flange using reference marks
prescnbed 1in “Removal” procedure
and tighten them with bolts

Insert bolts through the holes of
center beanng support and plain wash-
ers, and torque bolts to retamn center
bearing on body (See Figure PD-3)

PD-4

Tightening torque
36to48kg-m
(26 to 35 ftb)
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CHECKING AND
CORRECTING
UNBALANCED
PROPELLER SHAFT

PROPELLER SHAFT
VIBRATION

To check and correct an unbal-
anced propeller shaft, proceed as fol-

1  Remove undercoating and other
foreign material which could upset
shaft balance, and check shaft vibra-
tion by road test

2 If shaft vibration 1s noted during
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate compamon flange 180 degrees
and reinstall propeller shaft

3 Algn check shaft vibration If
vibration still persists, replace propel-

lows ler shaft assembly
SERVICE DATA
Type
Item
2qoint type 3joint type
Permissible dynamic unbalance gr-cm (1n-oz) 35 (0 49) at 4,000 rpm 35 (0 49) at 5,800 rpm
Axaal play of spider yournat mm (in) less than 0 02 (0 0008)
Journal swinging torque kg-cm (1n-1b) less than 15 (13 0)
Propeller shaft (front and rear) less than 0 6 (0 024)
out-of-round mm (1n)
. Tightenng torque kg-m (ft-1b)
Shaft to companion flange

(gear carner) bolts

24t033(17 to 24)

Companion flange fixing nut (front shaft)

- 20t0 24 (145 to 174)

Flange yoke (rear shaft) to companion flange

(front shaft) bolts

- 241033(17 to 24)

Center bearing bracket fixing nuts

- 19to26(14t019)

Center bearing bracket to bedy bolts

- 36 to 48 (26 to 35)

PD-5
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Vibration during at
medium or high speed

Worn or damaged universal joint needle
bearing

Unbalance due to bent or dented propeller
shaft

Loose propeller shaft installation
Worn transmisston rear extension bushing
Damaged center bearing or insulator

Undercoating or mud on the shaft causing
unbalance

Tire unbalance

Replace
Replace

Retighten
Replace
Replace

Clean up shaft

Balance wheel and tire assembly

Balance weights missing Replace
Knocking sound durng Worn damaged universal joint Replace
starting or noise Worn sleeve yoke and mainshaft spline Replace
during coasting on

Loose propeller shaft installation Retighten

propeller shaft

Loose joint nstallation
Damaged center bearing or msulator

Loose or mussing bolts at center bearing
bracket to body

Adjust snap nng
Replace
Replace or tighten bolts

Scraping noise

Dust cover on sleeve yoke rubbing on
transmission rear extension Dust cover on
compamon flange rubbmg on differential
carrier

Straighten out dust cover to remove inter-
ference

Whine or whistle

Damaged center bearing

Replace

PD-6
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DIFFERENTIAL CARRIER (TYPE R160)
+ FOR SEDAN AND HARDTOP (I.R.S.)

DESCRIPTION

REMOVAL

PRE-DISASSEMBLY [INSPECTION
DISASSEMBLY

DISASSEMBLY OF DIFFERENTIAL

CASE

INSPECTION

ASSEMBLY AND ADJUSTMENT
PRECAUTIONS IN REASSEMBILY

ASSEMBLY OF DIFFERENTIAL GEAR

CASE

DESCRIPTION

The differential gear carner as-
sembly on the 610 senes 1s available in
two different types

One type used on Sedan and Hard-
top has a hypoid type drive pinion and
ring gear set with three different gear
ratios, as indicated 1n the following
table

The dnve pinion 1s mounted with

CONTENTS

PD- 7 ADJUSTMENT OF DRIVE PINION

PD- 9 PRELOAD PD-11

PD- 9 ADJUSTMENT OF DRIVE PINION

PD- 9 HEIGHT PD-12
ADJUSTl\ﬁENT OF SIDE RETAINER

PD-10 SHIMS ’ PD-13

PD-10 INSTALLATION PD-156

PD-10 REPLACEMENT OF FRONT OIL SEAL PD-16

PD-10 SIDE OIL SEAL PD-17

PD-10

pinion beanng adjusting spacer and
washer dunng assembly

The dnve pinion 1s positioned by a
washer located between a shoulder of
the drive pimon and the rear bearing

The differential case 1s supported in
the camier by two tapered roller side
beanings These are preloaded by -
serting shims between the carner and

assembly 1s positioned for proper ring
gear-to<nve pumon backlash by vary-
ing these shims The ning gear 1s bolted
to the differential case The case
houses two side gears in mesh with
two pmions mounted on a pinion
shaft The pinion shaft 15 anchored 1n
the case by lock pin The pintons and
side gears are backed by thrust

one ball beanng and two tapered roller the side retamers The differential case washers
beanngs which are preloaded by
Type of gear carrier . o
asssmbly $ R160 H165B
Gear ratio 3700 4111 3889
Engme model L18 118 L18
Car model "Sedan Hardtop Station
e o ke, L] Wagon

PD-7



Propeller Shaft & Differential Carrier

(TYPE R160)

—

Companien flange

2 Onlseal

Supply multi-purpose grease

to o1l seal lip when

assembling

Front pilot bearing

Front pilot beanng spacer

Dive pinion

Pinion front beanng

Pinion beanng adjusting washer

Adjust pinion bearing preload

by selecting (7} and &

8 Pinion bearning adjusting spacer
9 Pinion rear bearing

10 Pinion height adjusting washer

11 Side retamner adjusting shim
Adjust side bearing preload
and nng gear-to-dnive pinion
backlash by selecting a

12 O-nng

13 Ol seal
Supply multi-purpose grease
to oil seal lip when assembling

14 Side retainer

15 Side bearing

16 Differential case

17 Pinion mate shaft

18 Rear cover

19 Differential mounting member

20 Breather

21 Ring gear

22 Thrust washer

23 Pinion mate

24 Thrust washer
Adjust the pinion mate-to-side
gear backlash (or the clearance
between the rear face of side
gear and thrust washer) to
01to02mm (00039 to
00079 1n) by @

25 Side gear

26 Lock pin

27 Lock strap

~_h AW

Tightening torque (T) of
bolts and nuts kg-m (ft-1b)
@ T 171020 (12310 145)
® T 09w012(65t087)
© T 6to8(431t058)

@ T 7t08(51to58)

PD317
Fig PD-8 Cross-sectional view of differential carrier for Sedan and Hardtop (I R § )

PD8
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REMOVAL

1  Jack up rear of car and support
on safety stands
2  Disconnect
companion flange
3 Disconnect dnve shafts (1) on the
wheel ide See Figure PD-9

Remove side yoke fixing bolts, and
extract side yokes together with dnive
shafts See Figure PD-10

propeller shaft at

Note Be careful not to damage side
yoke and o1l seal when removing

PD318

PD323

Fig PD-10 Remoung side yoke fixing
' bolt

4  With differential cammer jacked
up, remove nuts (2) on both ends of
differenttal member See Figure
PD9

5 Loosen off four fitting bolts 3
that hold differential carner onto sus-
pension member See Figure PD-9

6  Pull off camrier backward together
with jack See Figure PD-11

Fig PD-11 Remoung differential carrier

After carner assembly 1s remaved,
support suspension member on a stand
to prevent its insulators being twisted
or damaged

Note Do not place the center of
suspension member on the stand
before removal operation Other-
wise, 1t will be difficult to extract
the gear carrter assembly

PRE-DISASSEMBLY
INSPECTION

Differential carrier should be in-
spected before any parts are removed
from 1t

These 1nspections are helpful n
finding the cause of the trouble and n
determining the corrections needed

1  Mount carner on Gear Carrier
Attachment KV38100800 See Figure
PD-12 Remove mounting member and
rear cover

PD320
Fig PD-12 Holding differential carrier

2 Visually mnspect parts for wear or
damage |
3  Rotate gears to see that the{e 18
any roughness which would ndicate
damaged bearings or chipped gears
Check the gear teeth for scorm\g or
signs of abnormal wear Measure pre-
load of drive pinton
4  Set up a dial ndicator and check
the backlash at several points around
rng gear Backlash should be within
01 to02 mm (00039 to 00079 1n)
5 Check the gear tooth contact
with a mixture of powdered red lead
and o1l apply sparningly to all nng gear
teeth

For the tooth contact pattern, see

page PD-15 for Contact Pattern

DISASSEMBLY

1 Remove side retainers, using Gear

PD-9

Carnier Side Retainer Attachment
ST33710000 and suitable puller See
Figure PD-13

Notes

a Mark nght and left side retamners
before removal

b Be careful not to confuse nght and
left hand side retaners and shims
for proper reassembly

§T33710000

PD177
Fig PD-13 Remouing side retainer

2  Extract differential case from
carrier

3 When replacing side beanng, ex-
tract bearing outer race from side
retainer using Gear Carrier O1l Seal
Puller ST33290001 See Figure PD-14

Fig PD-14 Remouing side bearing
outer race

4  Loosen drive pinion nut, holding
companion flange with Dnve Pinion
Flange Wrench ST31530000 and pull
off companion flange using a suitable
puller See Figure PD-15

ST31530000

PD178

Fig PD 15 Remouing drive pinion
nut
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5  Extract drive pimon from carrier
using a press Take out dnve pimon
together with rear bearing cone, bear-
ing spacer and adjusting washers

6  Remove o1l seal

Note Ol seal must not be reused

7 Remove pilot beanng together
with pilot bearing spacer and front
beanng cone using Pilot Bearing Dnft
ST30650001 .

8  Hold rear beanng nner race with
Drive Pimion Rear Bearing Inner Race
Puller ST30031000 and extract from
dnive pimion with a press See Figure
PD-16

ST30031000

PD179

Fig PD-16 Remouing ptnion rear
bearing inner race

9  To remove front and rear bearing
outer races, put a dnft to race surface,
and withdraw them by tapping the top
of dnft with a hammer

DISASSEMBLY OF
DIFFERENTIAL CASE

1  Extract bearing using Differential
Side Beanng Puller ST3306S001 (set
of ST33051001 and ST33061000)
See Figure PD-17

Fig PD-17 Remouing side bearing

Notes

a The puller should be handled with
care in catching the edge of bearing
mner race

b Be careful not to confuse the left
and nght hand parts

2 Remove ring gear by unfolding
lock strap and loosening ring gear
bolts

Note Loosen bolts diagonally

3 Punch off pimon mate shaft lock
pin from nng gear side using Sohd
Punch KV31100300

Note Lock pin 1s caulked at pin hole
mouth on differential case Do not
punch 1t off forcibly without
checking how it 1s caulked

4  Draw out pimon mate shaft and
remove pinion mate gears, side gears
and thrust washers '

Note Put marks on gear and thrust
washer so that they can be reimstal-
led in thewr ongmmal positions from
which they were removed

INSPECTICN

Thoroughly clean all disassembled
parts, and examine them to see that
they are worn or damaged, and how
they are affected Repair or replace all
faulty parts, whichever is necessary

1 Check gear teeth for scorng,
cracking or chipping, and make sure
that tooth contact pattern indicates
correct meshing depth If any fault 1s
evident, replace parts as required

Note Dnwve pinion and drive gear are
supplied for replacement as a set,
therefore, should either part be
damaged, replace as a set

2 Check pinton gear shaft, and
\pinton gear for scores and signs of
wear, and replace as required

“Follow the same procedure for side
gear and their seats on differential
case

PD-10

3 Inspect all bearing races and roll-
ers for scoring, chipping or evidence
of excessive wear They should be 1n
tiptop condition such as not worn and
with murrorlitke surfaces Replace if
there 1s a shadow of doubt on their
efficiency, as an incorrect bearing op-
eration may result in noises and gear
selzure

. If you need the information on
“Visual Serviceability Standard for
Taper Roller Bearing”, refer to Section
FA for Inspection

4  [nspect thrust washer faces Small
faults can be corrected with sand-
paper If pimion mate-to-side gear
backlash (or the c(learance between
side gear and thrust washer) exceeds
limits 01 to 02 mm (00039 to
0 0079 n), replace thrust washers

5 Inspect carrier and differential
case for cracks or distortion If either
conditien 1s evident, replace

6  As a general rule, od seal should
be replaced at each disassembly

ASSEMBLY AND
ADJUSTMENT

Assembly can be done in the re-
verse order of disassembly The follow-
g dwections for adjustment and
usage of special tools enable to obtain
a perfect differential operation

PRECAUTIONS IN
REASSEMBLY

1  Arrange shums, washers and the
hke to install them correctly

2 Thoroughly clean the surfaces on
which shims, washers, beanings and
beaning retaners are nstalled

3 Apply gear o1l when installing
bearings

4  Pack recommended multi-purpose
grease cavity between hips when fitting
oil seal

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1  Assemble pinion mates, side gears
and thrust washers in differential case
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2  Fit piuon shaft to differential
case so that 1t meets lock pin holes
3  Adjust side gear-to-pimion mate
backlash or adjust the clearance be-
tween the rear {ace of side gear and
thrust washer See Figure PD-18

If above procedure is not effective
with existing washer, try with other
washers available for the purpose

Normal backlash or clearance
0'1to02mm
(0 0039 to 0 0079 n)

Side gear thrust washer .

»

Thickness mm (ml)

‘075 to 0 80 (0 0295 to 0 0315)
080100 85 (0 0315 to 0 0335)
085 1o 0 90 (0 0335 to 0 0354)

4  Lock pinion shaft lock pin using a
punch after 1t 1s secured mnto place

S Apply o1l to gear tooth surfaces
and thrust surfaces and check 1if they
turn properly

6  Place ring gear on differential case -

and nstall bolts and lock washers

Tightening torque
7 to 8 kg-m

(51 to S8 ftb)

Notes

a Use only genume ring gear bolts
and new léck washers

b Tighten bolts in crisscross fashion
lightly tappmg around bolt heads

with a hammer See Figure PD-19

Fig PD-19 Tapping bolt head

3

7 When replacing side beanng,
measure beanng width using Master
Gauge KV38101900 and Weight Block
ST32501000 prior to installation See
Figure PD-20 ;

Standard bearing width
20 00 mm

PD320
Fig PD-20 Measuring bearing width
8 Press fut side bearing cone on

differential case using Gear Carner
Side Bearing Dnft ST33230000 and

Adapter ST33061000 ' See Figure
PD-21
~8T33230000
PD244 ST33061000
Fig PD-2]1 Installing side bearing
cone

9  Press fit side bearing outer race
mto side retaner using Drive Pinion
Quter Race Drift Set ST30611000 and
ST30621000

PD-11

10 Set new o1l seal on side retainer
using Oif Seal Dnft ST33270000
Apply recommended multi-purpose
grease cavity between seal lips

ADJUSTMENT OF
DRIVE PINION PRELOAD

Adjust preload of drive pinion with
spacer and washer between front and
rear bearing cones, regardless of thick-
ness of pimon height adjusting washer

This adjustment must be carned
out without o1l seal inserted

1  Press fit front and rear bearing
outer races Into gear carrler using
Drive Pimon Outer Race Dnft Set
ST30611000, ST30701000 and
ST30613000

Front ST30611000 and

S$T30701000

Rear ST30611000 and
ST30613000

2 Insert pimon height adjusting
washer (use 309 thickness) and rear
bearmg cone into Dummy Shaft
ST31212000 to make convement to
adjust pmion height See Figure
PD-24

Note Reuse the old washer if they
have normal tooth contact pattern
in a pre-disassembly check

3 Fit drnive pinion bearing spacer,
washer, front bearing cone, Drive Pin-
ion Dummy Collar ST31214000 and
companion flange m this order on
dummy shaft and tighten drive pinion
nut to the specified torque using
Stopper ST31213000 See Figure

PD-22

S$T31213000

PD1B4

Fig PD-22 Tighterung drive pion nul
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Measure pinion bearing preload
using Preload Gauge ST31278000, and
select washer and spacer that will
provide required preload See Figure
PD-23

Pinion bearing preload

(Without oul seal)

710 10kgcm
(6 1 to 8 7n-b)

At companton flange bolt hole
20to? 9kg
(4410641b)

Tightening torque of pinton nut
17 to 20 kg-m
(123 to 145 ft-Ib)

Notes

a Replace bearing washer and spacer

with thicker ones if pmion cannot

be turned by hand while it 1s beng

tightened

b. Preload of used bearing is the same
value as that of a new bearng

§T31275000

PD245

Fig PD-23 Measuring pinion preload

Pinion bearing adjusting spacer

Length mm (in)

5620 (22126)
5640 (2 2205)
56 60 (2 2283)
5680 (22362)
5700 (22441)
5720 (2 2520)

Pinion bearing adjusting washer

Thickness mm (in)

230 to 2 32 (0 0906 to 0 0913)
232102 34 (00913 to 00921)
2 34 t02 36 (00921 to 0 0929)
236 to2 38 (00929 to 0 0937)
2 38 to 2 40 (0 0937 to 0 0945)
240 to 2 42 (0 0945 to 0 0953)
242 t02 44 (00953 to 0 0961)
244 to 2 46 (0 0961 to 0 0969)
246 t0 2 48 (0 0969 to 0 0976)
248 10 2 50 (0 0976 to 0 0984)
250 to 2 52 (0 0984 to 0 0992)
252 to 2 54 (0 0992 to 0 1000)
254 t02 56 (0 1000 to 0 1008)
256102 58 (0 1008 to 0 1016)
258 to 2 60 (0 1016 to 0 1024)

ADJUSTMENT OF
DRIVE PINION HEIGHT

Adjust ptnion height with washer
provided between rear bearing cone
and back of pinion gear

1 Install Height Gauge ST31211000
on carner with dummy shaft mounted
See Figure PD-25

2 Measure the clearance (N) be-
tween the tip end of height gauge and
the end surface of dummy shaft, using
a thickness gauge See Figure PD-24

Drive pimon collar
(ST31214000)

IPD185

PD-12

Dummy shaft
(ST31212000}

S§T31211000

§T31212000

PDO91

Fig PD-23 Adjusting pinion height

3 The thickness of drive pimion
height adjusting washer can be ob-
tamned from the following formula

T=W+N—[(H-D —S)x001]
-02

Where,

T  Required thickness of rear bear-
ing adjusting washers (mm)

W Thickness of washers temporan-
ly inserted (mm)

N  Measured value with thickness
gauge (mm)

H  Figure marked on the dnve pin-
1on head See Figure PD-26

D' Figure marked on the dummy

shaft
S Figure marked on the height
gauge
Figures for H, D° and S are

dimensional variations n a umt of
1/100 mm against each standard meas-
urement

N
(@)
.'"
‘ai:‘*s + b
o 40 8
13 ] 245
Height gauge
(ST31211000)

Fig PD-25 Measuring the clearance
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Set number

Head
number
(H)

PD186

Fig PD-26 Variation number on
drive pinion

Examples of calculation
Ex 1 --

W =309 mm
N =033 mm
H=+2, DD=-1, S§S=0

T=W+N-[H-D'-8)x001]

—-02

=309+033 - [((+2) - (1)
—())x001] -02 )

=309+033-{(2+1-0}
x001] -02

=309+033—-[3x001] -02

=309+033-003-02

=319 mm

The correct washer 15 318 mm
thick

Ex 2--

W =309 mm
N =028 mm
H=-2, D=+41, §=-1

T =W+N—[(H—D'—8)x001]
-02
=309+ 028 — [((=2) — (+1)
—(-1)x001] =02
=309+028—[(=2—1+1)
x001] —02
=309+028— [-2x 001}
02
=309+028+002-02
=319 mm

The correct washer 15 318 mm
thick

Ex 3--

W =309 mm
N =045 mm
H=0, D=0, §=0

T=W+N—[(H-D'—S)x001]

-02

=309+045— [(0—0—0)
x001] —02

=309+045— [0x001]
-02

=309+045—-0-02
=334 mm

The correct washer 15 333 mm
thick

Note If values signifying H, D’ and S
are not given, regard them as zero
and compute After assembly,
check to see that tooth contact 1s
correct If not, readjust
For the tooth contact pattern, see
page PD-15 for Contact Pattern

Pinion height adjusting washer

Thickness mm (1n)

309 (0 1217)
312 (01228)
315 (0 1240)
318 (0 1252)
321 (01264)
324 (01276)
327 (0 1287)
330 (0 1299)
333 (0 1311)
336 (0 1323)
339 (01335)
342 (0 1346)
345 (0 1358)
348 (0 1370)
351 (0 1382)
354 (01394)
357 (0 1406)
360 (0 1417)
363 (01429)
366 (0 1441)

4  Fit determuned pinion heght ad-
justing washer in drive pinton, and
press fit rear bearing cone 1n it using
Base ST30032000 See Figure PD-27

e

z

ST30032000

2

PD092
Fig PD-27 Pressing rear bearing cone

PD-13

5 Lubrnicate pimon front and rear
bearings Install dnve pinion in gear
carner mto which drive pinion bearing
spacer and washer, front bearing cone
and front beaning pilot spacer, more-
over, ptlot bearing and oil seal are
fitted Fit o1l seal using O1l Seal Dnft
8T30720000

6 Fit companion flange on drive
pinion, and secure 1t 1n position by
tightening nut to specified torque con-
firming preload

Tightening torque
17 to 20 kg-m
(123 to 145 ft-lv)
Preload (with o1l seal)
8to 11 kgem
(69 t0 9 51nlb)
At compamon flange bolt hole
23to32kg
(51to711b)

Note If dnive pinton lock nut 1s worn,
replace at

ADJUSTMENT OF SIDE
RETAINER SHIMS

1 If the hypoid gear set, caruer,
differential case, side bearing or side
bearing retainer has been replaced with
new part, adjust the side bearing pre-
loaa with adjusting shim The required
thicknesses of the left and nght re-
tainer shims can be obtained from the
following formulas

Tr=(A+C+G1 —-D)x 001

+076 - E
T2=(B+D+ G2)x 001
+076 -F

Where,

T Required thuckness ot left side
retamer shim (imm)

T2 Required tiuckness of nght side
retaner shum (rom)

A & B Fugure marked on the gear
carner See Figure PD-29

C&D Figure marked on the differ-
ential case See Figure PD-30

E&F These are differences in width
of left or nght side bearing against
the standard width (2000 mm)
(mnm)
If bearing width 1s 19 89, the differ-
ence will be as follows

2000-1989=011
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Gi & G2 Figure marked on the left
or right, side retammer Sce Figure
PD-31

Figures for A, B, C, D, G1 and G2
are dimensional vanations in a umt of
1/100 mm against each standard meas-
urement

To measure width of side beanng,
see differential case assembly pro-
cedure

PDO93

Fig PD-28 Thickness of left and
right shims

PD188

Examples of calculation
Ex 1--

A=5 B=5 C=3, D=3,
G, =4, G,=1, E=011mm,
F=015mm '

Left side

TI:(A+C+G[—D)X001
+076 —E
=(5+3+4-3)x001
+076-011
=9x001+076 —011
=009+076 -0 11
=074 mm

The correct shims are as follows

Thickness Quantity
007 X 2 =014
010 X 1 =0.10
050 x 1 =050
Total thickness =074 mm
Right side
T2=(B+D+G2)XOOI +076
—-F
=(5+3+Dx001+076
~-015

=9x001+076 -015
=009+076 —015
=070 mm

The correct shims are 020 plus

0 50 mm thick

Ex 2 -
A=2, B=3, C=0, D=3
G; =2, G,=3, E=020mm,
F=017 mm

Fig PD-30 C & D figure

Left side

The correct shims are 007 plus
0 50 mm thick

[}
.

Right side
T,=(B+D+G,) x 001
+076 -F
=(3+3+3)x001+076

-017
=9x00t+076 —017
=009+076 017
=068 mm

The correct shims are as follows

Thickness Quantity
007 X 4 =028
020 X 2 =040

Total thuickness =068 mm

Note If values signifying A, B, C, D,
G; and G3 are not given, regard
them as zero and compute
After assembly, check to see that
preload and backlash are comrect If
not, readjust

Side retainer adjusting shim

Thickness mm (in)

005 (0 0020)
007 (00028)
010 (0 0039)
020 (00079)
050 (00197)

2 Install differential case assembly

T,=(ATC+G, “Dyx 001
+076 —E
=(2+0+2-3)x 00l
+076 —020
=1x001+076 —020

PD189
Fig PD-31 G1 & G2 figure

=001+9076 —020
=057 mm

PD-14

In gear carrier In reverse order to
which it 1s dlsassemblegi

3 Fit given shums and O-nng in both
side retainers, and install retainers n
carrier using Gear Carrier Side Re-
tainer Guide ST33720000 (See Figure
PD-32), and the arrow mark on retain-



Propeller Shaft & Differential Carrier

er positioned as shown in Figure
PD-33

Note When mstalling retainers, take
care that side bearing outer races
are not damaged by roller

$T33720000

PD191

PD192

Fig PD-33 The arrow mark on
retainer

4  Measure ring gear-to-drive pimion
backlash by using a dial indicator and
adjust 1t to 0 I to 02 mm (0 0039 to
00079 in) See Figure PD-34 -

- If 1t 15 below the specified value,
move shim from nght to left If it s
over it, move 1t mversely -

— RN
T

/
\

PD321
Fig PD-34 Measuring the backlash of
ring gear and pinion

5. At the same time, check side
bearing preload Beanng preload
should be 9 to 17 kg<m (78 t0 148
in-b) of rotating torque at companion
flange [26 to 49 kg (57 to 108 1b)
at companion flange bolt hole]

If preload 1s not according to this
specification, adjust 1t with side retain-
er shims

Incidentally, decrease or increase in
thickness of shims causes change of
ring gear-to-pinton backlash

Thus, check 1if they have proper
backlash
6 Check and adjust the tooth con-
tact pattern of nng gear and drive
pinion .

(1), Thoroughly clean ning and drive
pinion gear teeth

(2) Pant ning gear teeth lightly and
evenly with a mixture of powdered red
lead and o1t of a suitable consistency
to produce a contact pattern

(3) Rotate pmion through several
revolutions i the forward and reverse
direction until a defimte contact pat-
tern 1s developed on ring gear

(4) When contact pattern is ncor-
rect, readjust thickness of adjust shim

Be sure to wipe off red lead com.
pletely upon completion of adjust-
ment
(5) 'Incorrect contact pattern of
teeth can be adjusted 1n the following
manner

Contact pattern
a Heel contact

To correct, increase thickness of
pinion height adjusting washer in order

to bring drive pinion close to ring gear
See Figure PD-35

T,

. PD193
Fig PD-35 Heel contact

b Toe contact

To correct, reduce thickness of
pmion height adjusting washer in order
to make drive pmion go away from
nng gear See Figure PD-36

PD194
Fig PD-36 Toe-contact

PD-15

¢ Flank contact

Adjust 1n the same manner as in b
See Figure PD-37

PD195
Fig PD-37 Flank contact

d Face contact

Adjust 1n the same manner as 1n a
See Figure PD-38

- - » -

.. PD196
Fig PD-38 Face contact

e Correct tooth contact

———
=

Fig PD-39 Correct contact

Note Change in thickness of ad-
justing washer 15 accompamed by
change n backlash Check it when
mstalling gear

7  Install rear cover

8 Fut differential mounting mem-
ber, and tighten nuts to specified
torque of 6 to 8 kg-m (43 to 58 ft-1b)

INSTALLATION

Install in the reverse order of re-
nmoval
1  Position gear carner assembly
onto rear suspension member, and
temporarily tighten 1t with four bolts
together with differential mounting
spacer See Figure PD40
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PD242

1 Nut
T 5107 kg-m (361051 ft-Ib)
2 Suspension member
3 Spacer
4 Diuff carner assembly

Fig PD-40 Layout of spacer

Differential mounting spacer

Thickness mm (in)

A 45(0177)
10 (0039)

2 Fit differential mounting member
to fitting bolts by pushing 1t forwards,
and torque nuts to 7 to 10 kg-m (51 to
72 ft-1b)

3 Secure gear carrier assembly onto
rear suspension member with four
bolts

Tightening torque
5to 7 kg-m
(36 to 51 ft-Ib)

4 Install side yokes together with
dnive shafts to differential gear carner
assembly, and tighten side yoke fixing
bolts to specified torque using torque
wrench See Figure PD41

Tightening torque
32to43kgm
(23 to 31 fi-Ib)

Note Be careful not to damage side
yoke and oil seal when installing

PD324
Fig PD-41 Tighterung side yoke
fixing bolt

5 Jom dnve shafts with companion
flanges of rear axle shafts and tighten
connecting bolts to specified torque

Tightening torque
5to 6 kg-m
(36 to 43 ft-lb)

6 Install other parts in the manner
reverse of removal
7  Fill correct gear o1l

Note Oil quantity 0 8 Lter
(%USqt, 2{Imp qt)

REPLACEMENT OF
FRONT OIL SEAL

Replacement of front oil seal with
differential gear carner assembly n-
stailed on the car

Procedures are as follows

1 Dramn gear oil

2  Raise the rear end of car and
support it with safety stands

3 Detach propeller shaft from com-
pamon flange of carrter

4  Remove dnve pimon nut, holding
companion flange with Dnive Pimion
Flange Wrench ST31530000 See

Figure PD42

PD322

Fig PD-42 Remouing drive pimion
nul

PD-16

S Extract companion flange using a
standard puller See Figure PD-43

Fig PD-43 Remouing companion
flange

6 Remove o1l seal using Gear

Carrier Od Seal Puller ST33290001.
See Figure PD44

ST332%0001

PD265
Fig PD-44 Remouing oil seal

7  Set new ol seal in position using
Gear Carrter Oif  Scal Dnft
ST30720000 Apply grease cavity
between seal lips

8 Fit companion flange on dnve
pinien, and secure them n position by
tightening nut to specified torque con-
firming the followmng preload, using
Dnive  Pinion  Flange  Wrench
ST31530000

Tightening torque of
pinion nut
17 to 20 kg-m
(123 to 145 ftb)

Pinion beanng preload

(with o1l seal)
8tollkg<m
(70109 6 1n-1b)

At companion flange bolt hole
23t032kg(51to711b)

9  Remstall propeller shaft by re-
versing the foregomng removal pro-
cedure And fill up gear o1l
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SIDE OIL SEAL

Side o1l seal 1s replaced by using the
following procedures

1 Disconnect dnve shaft on the
wheel side

2 Remove side yoke fixing bolt,
and extract side yoke together with
dnve shaft See Figure PD-10

Note Be careful not to damage side
yoke and oil seal when removing

3 Remove ol seal usng Oil Seal
Puller ST33290001
4  Set m new o1l seal using Ou Seal
Dnft ST33270000

Note Apply grease to cavity between
oil seal lips

5 Install side yoke together with
dnve shaft to differential gear carrier
assembly, tighten side yoke fixing bolt
to specified torque using torque
wrench See Figure PD-41

Tightening torque
32to43kgm
(23 to 31 ft-Ib)

Note Be careful not to damage side
yoke and ol seal when installing

PD-17

6 Jomn dnve shaft with companion
flange of rear axle shaft and tighten
connecting bolt to specified torque

Tightening torque
S to 6 kg-m
(36 to 43 ft-Ib)

Note Check O-ing of side yoke fix-
ing bolt If necessary, remove un-
versal jomt spider located at the
side yoke side, and replace O1ing
Refer to Section RA for Disassem-
bly and Assembly.
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DIFFERENTIAL CARRIER (TYPE H165B)
FOR STATION WAGON (RIGID AXLE)

DESCRIPTION

REMOVAL

PRE-DISASSEMBLY INSPECTION
DISASSEMBLY

DISASSEMBLY OF DIFFERENTIAL

CASE

INSPECTION

ASSEMBLY AND ADJUSTMENT
PRECAUTIONS IN REASSEMBLY

DESCRIPTION

The differential gear carrer assem-
bly for Station Wagon 1s avaiable n
type H165B as indicated in the follow-
1ng table

The differential gear carrier assem-
bly has hypeid type drive pinion and
ring gear set with a gear ratio of 3 889

The drive pinion 1s mounted 1n two
tapered roller beanings which are pre-
loaded by a collapsible spacer during
assemibly

CONTENTS
PD-18 ASSEMBLY OF DIFFERENTIAL
PD-20 GEAR CASE PD-21
PD-20 ADJUSTMENT OF DRIVE PINION
PD-20 HEIGHT PD-22
ADJUSTMENT OF DRIVE PINION
PD-20 PRELOAD PD-23
PD-21 ADJUSTMENT OF SIDE BEARING
PD-21 SHIMS PD-23
PD-21 INSTALLATION PD-25
REPLACEMENT OF FRONT OIL SEAL PD-26

The dnve pinion 1s positioned by a
washer located between a shoulder of
the drive pinion and the rear bearing

The differential case 1s supported
the carrier by two tapered roller side
bearings These are preloaded by m-
serting shims between the bearings and
the differential case The differential
case assembly 1s positioned for proper
nng gear-to-drnive puion backlash by
varying these shims The ring gear 1s
bolted to the differential case The

case houses two side gears mn mesh
with two pimions mounted on a pinion
shaft The pinion shaft anchored 1n the
case by lock pin The pinions and side
gears are backed by thrust washers

The carrier 1s of malleable cast iron

Note Replacement of front o1l seal
with differential gear carrier assem-
bly mstalled on the car must not be
allowed due to used collapsible
spacer on 1ts model

Type of gear carner Lo
assembly R160 . H165B
Gear ratio 3700 4111 {3889
Engine model Li8 L8 .L18
Car model Sedan Hardtop EStaUOn
Wagon

PD-18
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(TYPE H165B)

[

Companion flange
R T E 2 Oul seal
A Supply grease to oil seal lip
. when assembling
‘ 3 Pimon front bearing
P 4 Collapsible spacer
Adjust pinion bearing preload
by this spacer. Procedure can
3 be accomplished by referring to
“Adjustment of drive pinion
preload™
Drive pinion
Pinion rear bearing
Pinion height adjusting washer
Lock pin
Side bearing
Side bearing adjusting shim
3 Adjust side bearing preload and
nng gear-to-drive pinon backlash
by selecting {0
7 11 Side gear
12 Thrust washer
Adjust pmion mate-to-side gear
8 backlash (or the clearance between
the rear face of side gear and
thrust washer) 0 1 to 0 2 mm
. @ (0 0039 to 0 0079 1n) by @
. i3 Thrust washer
_ 14 Pinion mate
15 Differential pinion shaft
16 Ring gear
Ring gear-to-drnive pimion
backlash 010to 0 15 mm
(0 0039 to 0 0059 1n)
17 Dufferential gear case
18 Lock strap

)
Qo 00

Tightening torque (T} of
bolts and nut kg-m (ft-b)

@ T Morethan 14 (101)

* This nut should tightened
by refernng to “Adjustment
of dnive pinion preload™

BT 5t06(361t043)
©T Tto8(51to58)

- L 173231017329 mm
(6 8201 to 6 8224 1n)

PD316

Fig PD-68 Sectional view of differential carrier for Station Wagon

PD-19
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REMOVAL

1 Jack up rear of car and support 1t
by placing a safety stand under rear
axle case Drain gear oil

2  Remove propeller shaft and rear
axle shafts These works can be done

as descnbed i Section RA for Re-

moval

3  Loosen off nuts securing differ-
ential carrier to rear axle case, and
take out differential gear carrier assem-
bly

PRE-DISASSEMBLY
INSPECTION

Dufferential case or carnier should
be 1nspected before any parts are
removed from 1t

These nspections are helpful m
finding the cause of the problem and
in determining the corrections needed

1 Mount carner on Gear Carrier
Attachment ST06360001 See Figure
PD-69

rd
ST06360001

Fig PD-69 Holding differential carrier

2 Visually inspect parts for wear or
damage
3 Rotate gears to see that there 1s

any roughness which would indicate -

damaged bearings or chipped gears
Check the gear teeth for scormg or
signs of abnormal wear Measure pre-
load of drive pinion

4  Set up a dial indicator and check
the backlash at several points around
ring gear Backlash should be 0 10 to
015 mm (0 0039 to 0 0059 1n)

5 Check the gear tooth contact
with a muxture of powdered red lead
and o1l applied spanngly to all ring
gear teeth

For the tooth contact pattern, see
page PD-25 for Contact Pattern

DISASSEMBLY

1 Put match marks on side bearing
caps and carrier, and remove side
beaning caps and take out differential
case assembly See Figure PD-70

PD266

Fig PD-70 Removing differential
case assembly

Note Care should be taken not to
confuse the left and right hand
bearing caps and hearing outer races
so that reassembly will be easily
carried out with the same parts
the original position

2 Remove dnve pimion nut using
DPrive  Pinion  Flange  Wrench
S§T31530000, and pull off companion
flange using a suitable puller See
Figure PD-71

$T31530000

Fig PD-71 Remouving drnive pinion
nut

3 Extract drive pinton assembly to
the rearwards by tapping the front end
with a soft hammer Drive pimon can
be taken out together with rear bear-
g mner race and beaning spacer

4 Remove ol seal and take out
front beaning inner race

PD-20

Note Oi seal must not be reused

5 Hold rear bearing inner race with
Drive Piion Rear Bearing Inner Race
Puller ST30031000 and extract from
dnive pinion with a press See Figure
PD.72

S§T30031000

PD205

Fig PD-72 Removing pinion rear
bearing inner race

6 To remove outer races of both
front and rear bearing, apply a brass
doft to race side surface, and with-
draw them by lightly tapping the top
of dnft with a hammer See Figure
PD-73

PD268

Fig PD-73 Remouing piion front and
rear bearing outer races

DISASSEMBLY OF
DIFFERENTIAL CASE

1 When replacing side beanng, use
Gear Carner Side Beanng Puller
ST3305S001 (set of ST33051001 and
ST33052000) See Figure PD-74

N

a=-s

el jf,,_s', ‘

Lt 4' S$T33052000
—

4 PDO8B1

Fig PD-74 Remouing side bearing
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Notes

a Puller should be handled with care
in catching the edge of bearmg
Inner race

b Be careful not to confuse left and
night hand parts

2 Remove rning gear by spreading
out lock strap and loosening ring gear
bolts in diagonally

3 Punch off pinton mate shaft lock
pin from ning gear side using Sohd
Punch KV31100300 See Figure
PD.75

Fig PD-75 Remouing lock pin

Note Lock pin 1s caulked at pin hole
mouth on differential case Do not
punch it off forcibly without
checking how 1t 1s caulked

4  Draw out pimon mate shaft and
remove pinion mate gears, side gears
and thrust washers

Note Put marks on gear and thrust
washer so that they can be re-
nstalled i their original positions
from which they were removed

INSPECTION

Thoroughly clean all disassembled
parts, and examine them to see that
they are worn, damaged or otherwise
faulty, and how they are affected
Repair or replace all faulty parts,
whichever 1s necessary

I Check gear teeth for scoring,
cracking or chipping, and make sure
that tooth contact pattern indicates
correct meshing depth If any fault 1s
evident, replace parts as required

Note Drnive prmon and ring gear are
supplied for replacement as a set,
therefore, should either part be
damaged, replace as a set

2 Check pinion gear shaft, and pin-
1on gear for scores and signs of wear,
and replace as required

Follow the same procedure for side
gear and their seats on differential
case
3 Inspect all bearing races and roll-
ers for scoring, chipping or evidence of
excessive wear They should be n
tiptop condition such as not worn and
with murrordike surfaces Replace 1f
there 15 a shadow of doubt on their
efficiency, as an incorrect bearing op-
eration may result 1n noises and gear
seizure If you need the information
on “Visual Serviceability Standard for
Taper Roller Bearing”, refer to Section
FA for Inspection
4  Inspect thrust washer faces Small
faults can be corrected with sand-
paper If pimon mate-to-side gear
backlash {(or the clearance between
side gear and thrust washer) exceeds
hrmts 01 to 02 mm (00039 to
00079 1n), replace thrust washers
5 Inspect carrier and differential
case for cracks or distortion If either
condition 1s ewvident, replace faulty
parts
6  As a general rule, ol seal should
be replaced at each disassembly

ASSEMBLY AND
ADJUSTMENT

Assembly can be done in the re-
verse order of disassembly The follow-
ing diwrections for adjustment and
usage of special tools enable to obtan
a perfect differential operation

PRECAUTIONS IN
REASSEMBLY

1 Arrange shums, washers and the
like to install them correctly

2 Thoroughly clean the surfaces on
which shims, washers, bearings and
bearing caps are nstalled

3 Apply gear o1l when installing
bearings

4  Pack recommended multi-purpose
grease cavity between lips when fitting
oil seal

PD-21

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1  Assemble pinion mates, side gears
and thrust washers in differential case
2 Fit pinton shaft to differential
case so that 1t meets lock pin holes

3 Adjust piion mate-to-side gear
backlash (or the clearance between the
rear face of side gear and thrust
washer) to 01 to 02 mm (00039 to
0 0079 1n) by selecting side gear thrust
washer

Side gear thrust washer

Thickness mm (1n)

0785 (00309)
0835 (00329)
0885 (00348)
1 035 (0 0407)
1 185 (0 0467)

4  Lock pinion shaft lock pin using a
punch after it 1s secured nto place

5  Apply ol to gear tooth surfaces
and thrust surfaces and check if they
turn properly

6  Place ring gear on differential case
and 1nstall bolts and lock washers
Torque bolts to specification, and
bend up lock washers

Tightening torque
7 to 8 kg-m
(51 to 58 ft-Ib)

Notes

a Use only genune dnive gear bolts
and new lock washers

b Tighten bolts mn cnisscross fashion
hghtly tapping around bolt heads
with a hammer

7 When replacing side beanng,
measure bearing width using Master
Gauge ST33741000 and a Weight
Block ST3250100C prior to installa-
tion See Figure PD-76

Standard beanng width
18 5 mm (0 7283 1n)
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Fig PD-76 Measuring bearing undth

8 Press fit side bearing cone mto
differential case using Gear Carrier
Side Bearing Drift KV38102100 and
Adapter ST33052000 See Figure
PD-77

KV38102100

PD244 ST33052000

Fig PD-77 Installing side bearing
cone

ADJUSTMENT OF DRIVE
PINION HEIGHT

Adjust the pinion keight with wash-
er provided between rear bearing inner
race and the back of pinion gear

1  Press fit front and rear beanng
outer races Into gear carrier using
Dnive Pimon Outer Race Dnft Set

ST30611000, ST30701000 and
ST30613000
Front ST30611000 and
ST30701000
Rear ST30611000 and
ST30613000

2  Fit rear bearing on carner, and
mstall Dummy Shaft on rear bearing,
and place Height Gauge on carner See
Figure PD-78

ST31141000
ST31942000

Height gauge
Dummy shaft

[ANNN

- $T31942000

PD210

Fig PD-78 Adjusting pinion height

3 Measure the clearance (N) be-
tween the tip end of height gauge and
the end surface of dummy shaft, using
a thickness gauge See Figure PD-79

Fig PD-79 Measuring clearance

4 The thickness of dnive piion
height adjusting washer can be ob-
tamned from the following formula

T=N-[(H-D-8)x001]
+298

Where,

T  Required thickness of rear bear-
ing adjusting washer (mm)

N Measured value with thickness
gauge (mm)

H  Figure marked on the dnive pin-
ion head See Figure PD-80

D*  Figure marked on the dummy

, shaft

) Figure marked on the height

gauge . )

Figures for H, D’ and 8 are dimen-
stonal variations in a unit of 1/100 mm
against each standard measurement

PD-22

\ [ ST31141000

Set number

PD186

Fig PD-80 Varuation number on drve

pinion
1 3

Examples of calculation

Ex 1 -
N=042mm, H=+42, D'=-1
S=+1

T=N-[(H-D'-8)x001]

+298
=042 — [((+2) ~ (~1) - (+1))
x001] +298
=042-[(2+1-1)x001]
+298

=042 - [2x001] +298
=042-002+298
=338 mm

The correct washer 15 339 mm
thick

Ex 2 -

N=035mm} H=-3, D'=+1
=2 -

T=N—[(H-—D'—S)x0Ql]
+298

=035 - [((-3) - (+1) - (-2))
x001} +298
=035-[(-3-1+2)x001]
+298
=035-[-2x001] +298
=035+002+298
=335mm

The correct washer 15 336 mm
thick ’
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Ex 3 --

N=051mm, H=0, D'=0
S=0

T=N-[(H-D'- S)x001]
+298

=051 -[(0-0-0)x001]}

- +298

=051-[0x001] +298

=051 -0+298

=051+298

=3'49 mm

The correct washer 1s 348 mm
thick -

o

Note If values signifying H, D" and §
are not given, regard them as zero
and compute After assembly,
check to see that tooth contact 1s
correct If not, réadjust
For the tooth contact pattern, see
page PD-25 for Contact Pattern

~

4

» -

Pinion height adjusting washer

Thickness mm (1n)

309 (01217)
312 (01228)
315 (0 1240)
- <318 (01252) - -
321 (0 1264)
324 (0 1276)
327 (01287). |
330 (01299)
© 333 (01311)
" °336 (01323)
- 73739 (01339)
342 (0 1346)
345 (01358)
348 (01370)
351 (01382)
354 (0 1394)
357 (0 1406)
360 (0 1417)
363 (0 1429)
366 (0 1441)

5 Fit determined pmion height
adjusting washer i dnve pinion, and
press fit rear bearmng nner race n 1it,
using Base ST30032000

ADJUSTMENT OF DRIVE
PINION PRELOAD

Adjust the preload of drive pinton
with collapsible spacer

This procedure has nothing to do
with thickness of pinion height adjust-
ing washer

Note Reuse of a collapsible spacer
must not be allowed

1 After adjusting pinion height,
lubricate front bearing with gear oil
and place 1t in carrier
2 Install a new ol seal in carrer
using Ol Seal Dnft ST33400001
Lubrnicate cavity between seal lips with
recommended multi-purpose grease
when 1nstalling v
3 Place a new collapsible spacer on
drive pinion and lubnicate pinion rear
bearing with gear o1l
4:  Insert companion flange mto o1l
seal and hold 1t firmly aganst pmion
front bearing cone From the rear of
the camrier, nsert dnve pinion into
companion flange
5 Ascertain that threaded portion
of drnive pinion and a new piion nut
are free from o1l or grease
6 Holding companion flange with
Drive  Pinion  Flange  Wrench
ST31530000, tighten nut and then
drive pmion 18 pulled into front bear-
g cone and into flange

As dnive pinion 1s pulled into front
bearing cone, drive pmion end play 15
reduced While there 1s still end play in
drive pinton, compamon flange and
cone will be felt to bottom This
indicates that bearing cone and com-
panion flange have bottomed on col-
lapsible spacer

From this point, a much greater
torque must be applied to turn pinion
nut since spacer must be collapsed
From thts point, nut should also be
tightened very slowly and drive pmion
end play checked often so that pimion
bearing preload does not exceed the
himats

PD-23

When the dnve pinion end play 1s
ebiminated, the specified preload 1s
being approached Replace collapsible
spacer 1f this specification 1s exceeded

Note Do not decrease preload by
loosenming pmion nut This wil re-
move compression between pinion
front and rear bearing cones and
collapsible spacer and may permut
front bearing cone to turn on drive
pmion, moreover, nut becomes
loose

7  Turn dnve pmion in both direc-
tions several times to set bearng
rollers And adjust bearing preload to
specifications using Preload Gauge'
ST31278000 See Figure PD-81

Tightening torque of pinion nut
14 to 17 kg-m
(1C1 to 123 ft-1b)
Preload (with o1l seal)
8 to 11 kg-cm
(69 to 9 5 1n-lb)
At compamon flange bolt hole
20t0 29 kg (441064 1b)

Note Preload of used bearing s the
same value as that of a new bearing

S$T31278000

PD270
Fig PD-81 Measuring pinion preloed

ADJUSTMENT OF SIDE
BEARING SHIMS

1 If hypoud gear set, carrer, differ-
ential case or side bearing have been
replaced with new ones, adjust the side
bearing preload with adjusting shim

The required thickness of adjusting
shim can be calculated by the follow-
ing formulas



Propeller Shaft & Differential Carrier

T,=(A—C+D—H)x00l

+0200+E
T,=(B—D+H) %001 + 0090
+F

Where,

T, Required thickness of left side
bearng adjusting shim (mm)

T, Required thickness of right side
bearing adjusting shim (mm)

A  Figure marked on the left side
bearing housing of gear carrier

B Figure marked on the nght side
bearing of gear carrier

C&D Figure marked on the differ-
ential case

E&F These are differences in width
of left or night side bearing against
the standard width (18 50 mm)
(mm)
If bearing width 1s 18 39, the differ-
ence will be as follows

1850 —1839=011
H' Figure marked on the ring gear
See Figures PD-82 and PD-83

Figures for A, B, C, D and H’ are
dimensional vanations n a unit of
1/100 mm aganst each standard meas-
urement

——©C———{ MarkC,D
f L .—!
PD214

Fig PD-82 Thickness of shim on left
and right sides

Set number Vanation number (H)

PD190

Fig PD-83 Vanation number on
ring gear

Examples of calculation
Ex 1 --
A=1, B=2, C=2, D=3
E=01lmm, F=015mm
'=_2

Left side

T,=(A—C+D—H)x00l
+0200+E
=(1 - 2+3—(=2))
x 001 +0200 +0 11
=(1-2+3+2) x001
+0200 +011
=4x001+0200+011
=004 +0200 +0 11
=035 mm

The correct shums are 005 plus
0 10 plus 0 20 mm thick

Right side

T,=(B-—D+H)x001
+0090+F
=(2-3+(=2)x001
+0090 +0 15
=(2-3-2)x001
+0090+9015
=_3x0014+0090+015
=_003+0090 +0 15
=021 mm

The correct shims are three pieces
of 007 mm thick

Ex 2--
A=0, B=3, C=1, D=0
E=020mm, F=017 mm
H'=2
Left side
T,=(A—-C+D-H"Dx001
+0200+E
=(0—-1+0—(+2))x 00l
+0200 +020
=(0-1+0-2)x001
+0200 +020

=-3x001+0200 +020
=-003+0200 +020
=037 mm

The correct shims are 007 plus
010 plus 0 20 mm thick

PD-24

Right side
T,=(B—-D+H) x 00l
+0090+F
=(3-0+(+2))x 001
+0090+017
=(3-0+2)x001
+0090+0 17
=5x001+0090 +0 17
=005+0090 +0 17
=031 mm

The correct shims are as follows

Thackness Quantity
007 x 3 =021
010 x 1 =010
Total thickness =031 mm

Note If values signfying A, B, C,D
and H’ are not given, regard them as
zero and compute
After assembly, check to see that
preload and backlash are correct
If not, readjust

Side bearing adjusting shim

Thickness mm (1n)

005 (00020)
007 (00028)
010 (00039)
020 (00079)
050 (00197)

2  Fit determined side bearnng ad-
justing shim on differential case, and
press fit left and right side bearing
mner races on it, using Side Bearing
Dnft KV38102100 and Adapter
ST33052000 See Figure PD-77

3 Install differential case assembly
mnto gear carrier, tapping with a soft
hammer

4  Algn mark on beanng cap with
that on gear carrier, and instali bearing
cap on carrter And tighten bolts to
specified torque

Tightening torque
5to 6 kg-m
(36 to 43 ft-b)
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5 Measure “L” dimension (between
left and right bearing cap edges) by a
micrometer See Figures PD-68 and
PD-84

“L’ dimension
17323 t0 173 29 mm
(6 8201 to 6 8224 n)

PD391

Fig PD-84 Measuring ‘L' dimension

6  Measure ring gear-to-dnve pinton
backlash See Figure PD-85

If backlash 15 too small, decrease
thickness of left shim and mncrease
thickness of right shim by the same
amount

If backlash 15 too great, reverse the
above procedure

Backlash
010to 015 mm
(0 0039 to 0 0059 1n)

Fig PD-85 Measuring backlash

7  Check and adjust the tooth con-
tact pattern of ring gear and drive
pinion

(1) Thoroughly clean ring and drive
pinion gear teeth

(2) Pamt ring gear teeth hghtly and
evenly with a mixture of powdered red
lead and oil of a suitable consistency
to produce a contact pattern

(3) Rotate pmion through several
revolutions 1n the forward and reverse
direction untd a definite contact pat-
tern 15 developed on ring gear
(4) When contact pattern 1s 1 cor-
rect, readjust thickness of adjust shim
Be sure to wipe off red lead com-
pletely upon completion of adjust-
ment
(5) Incorrect contact pattern of
teeth can be adjusted 1n the following
manner

Contact pattern

a Heel contact

To correct, increase thickness of
pinion height adjusting washer in order
to bring drive pinion close to ring gear

See Figure PD-86

Fig PD-86 Heel contact

b Toe contact

To comect, reduce thickness of
pinion height adjusting washer 1n order
to make drive pinion go away from
ring gear See Figure PD-87

Y @

PD194
Fig PD-87 Toe contact

¢ Flank contact

Adjust 1n the same manner as 1n b
See Figure PD88

PD-25

PD195
Fig PD-88 Flank contact

d Face contact

Adjust 1n the same manner as in a
See Figure PD-89

T

PD196

q\"a
Fig PD-89 Face contact

e Correct tooth contact
Te—>
el %

Fig PD-90 Correct contact

Note Change in thickness of ad-
justing washer is accompanied by
change in backlash Check it when
installing gear

INSTALLATION

Installing can be done 1n the reverse
order of removal

Tightening torque
Gear carrier to rear axle case
201t025kgm
(14 to 18 ft.Ib)
Drain and filler plug
42t069kgm
(30 to 50 ft-Ib)

Gear o1l quantity
I 3 liters
(13%USqt,! ¥Impqt)
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REPLACEMENT OF
FRONT OIL SEAL

When replacing front oil seal, do as
follows

1  Remove differential gear carrer
assembly and mount it on Gear Carrner
Attachment ST06360001

This work can be done by referrng
to “Removal” procedure
2 Remove side beanng caps and
take out differential case assembly
Remove drive pmion nut and extract
drive pinion assembly Remove oil
seal

These works can be done by re-
ferring to “Disassembly” procedure
3 Install a new oil seal in carner
using Oil Seal Dnft S$T33400001

Lubricate cavity between seal hps with
recommended multi-purpose grease
when installing
4  Place a new collapsible spacer on
dnve pimion and lubricate pmion rear
bearning with gear o1l
5 Insert companion flange into o1l
sea]l Insert dnive pimmion into com-
panion flange from the rear of the
carrier and secure them 1 position by
tighteming nut to the given torque
confirmung specified preload

These works can be done by re-
fernng to “ Adjustment of Dnive Pinion
Preload” procedure
6 Install differential case assembly
mto gear carrier Measure “L” dimen-
sion, backlash with specification,
adjust them with side beanng shums

PD-26

These works can be done by re-
ferring to ““ Adjustment of Side Bearing
Shims” procedure
7  Remnstall differential gear carner
assembly, rear axle shafts and propel-
ler shaft Fill up differential carner
with correct gear oil

Notes

a. Replacement of front o1l seal with
differential gear carrier assembly
mstalled on the car must not be
allowed due to used collapsible
spacer on its model

b Whenever front o1l seal is replaced,
collapsible spacer must be replaced
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TROUBLE DIAGNOSES AND CORRECTIONS

When a gear carrier 1s suspected of
bemng noisy, 1t 1s advisable to make a
thorough test to determune whether
the noise originates 1n the tires, road

transmission, or gear carrier

surface, exhaust, universal joint, pro-
peller shaft, wheel bearings, engine,
Noise sembly
which orginates 1n other places cannot

be corrected by adjustment or replace-
ment of parts 1n the rear axle as-

Condition

Probable cause

Corrective action

Noise on drive,
coast and float

Shortage of o1l

Incorrect tooth contact between ring gear
and dnive pinion

Incorrect backlash between ning gear and
dnive pinion

Seized up or damaged nng gear and drive
pinion

Seized up, damaged or broken drive pinion
bearing

Seized up, damaged or broken side bearing

Loosen bolts or nuts fixing ring gear, side
retainers, bearing cap, etc

Supply gear ol Rebuilld gear carrier 1If
necessary

Adyust tooth contact or replace the hypoid
gear set

Adjust backlash or replace the hypoid gear
set 1f necessary

Replace the hypoid gear set

Replace the pinion beanng and faulty parts

Replace the side bearing and faulty parts

Clamp them to specified torque, and replace
faulty parts

Noise on turn

Seized up, damaged or broken side and
pinion gear

Seized up, damaged or broken side gear and
pinion thrust washer

Pinion gears too tight on their shaft

Interference between side yoke and differ-
ential case (for IR S model)

Replace faulty parts
Replace faulty parts

Replace faulty parts

Repair the part responsible for interference,
or replace the side yoke and differential
case

Knocking sound during
starting or gear shifting

Excessive backlash

Incorrect backlash ring gear-to-dnive
pinion backlash, or side-to-pinion gear

Worn gears or case

Worn side yoke (or rear axle shaft) and
side gear spline

Pinion bearing under preload
Loosened drive pinion nut

Loosen bolts or nuts fixing ring gear, side
retainers, beanng cap, etc

Adjust backlash

Replace worn parts

Replace worn parts

Adjust preload
Reparr or replace

Clamp them or replace 1f necessary

PD-27



Propeller Shaft & Differential Carrier

Condition

Probable cause

Corrective action

Seizure of breakage

Shortage of oil or use of unsuitable o1l
Excessively small backlash
Incorrect adjustment of bearings or gears

Severe service due to an excessive loading,
improper use of clutch

Loose bolts and nuts, such as ring gear bolts

Replace faulty parts
Adjust backlash and replace as required
Replace fauity parts
Replace faulty parts

Replace faulty parts

Od leakage

Worn-out, damaged or improperly driven
front o1l seal, or bruised, dented or abnor-
mally worn shide face of compamon flange

Worn, damaged or improperly driven side
otl seal, or bruised, dented or abnormally
worn shde face of side yoke

Loose bolts such as side yoke, side retainer
or gear carrier

Faulty gasket or O-ring
Loose filler or drain plug

Clogged or damaged breather

Replace faulty o1l seal Repair the affected
flange with sandpaper or replace if nec-
essary

Treat as above

Tighten the bolts to specified torque

Replace faulty parts with new ones
Tighten the plug

Repair or replace
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SERVICE DATA AND SPECIFICATIONS

Sedan and Hardtop

(IRS) Station Wagon
Type R160 H165B
Gear carrier material Malleable cast-iron
Gear ratio
Sedan 3700
Hardtop 4111 3889
Drive pinion preload adjusted by Shim Collapsible spacer

Drive pinion
Preload

kg-cm (1n-1b)

{without o1l seal)

(with o1l seal)

At compamon flange bolt

hole

kg (Ib)

(without o1l seal)

(with o1l seal)

Ttol0(61t087)
8to11(69t095)

20t029(44 106 4)
23 t032(51t071)

r

7t010(61to87)

20t029(44t064)

Thackness of pimon height adjusting

washer

mm (1n)

309 (0 1217)
312 (0 1228)
315 (0 1240)
318 (0 1252)
321 (0 1264)
324 (0 1276)
327 (0 1287)
330 (0 1299)
333 (01311)
336 (0 1323)
339 (0 1335)
3 42 (0 1346)
345 (0 1358)
348 (0 1370)
351 (0 1382)
3 54 (0 1394)
3 57 (0 1406)
360 (0 1417)
363 (0 1429)
3 66 (0 1441)

309 (0 1217)
312 (0 1228)
315 (0 1240)
318 (0 1252)
321 (0 1264)
324 (0 1276)
327 (0 1287)
330 (0 1299)
333 (0 1311)
336 (0 1323)
339 (0 1335)
342 (0 1346)
345 (0 1358)
348 (0 1370)
351 (01382)
3 54 (0 1394)
3 57 (0 1406)
360 (0 1417)
363 (0 1429)
366 (0 1441)

Length of piuon bearing adjusting

spacer

mm (11)

56 2 (2 2126)
56 4 (2 2205)
56 6 (2 2283)
56 8 (2 2362)
570 (2 2441)
572 (2 2520)

Non adyustable
collapsible spacer
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R160

Hi65B

Thickness of pinion bearing
adjusting washer ~ mm (in)

230 to 2 32 (0 0906 to 0.0913)
232 t0 2 34 (0 0913 to 0 0921)
234 to 2 36 (0 0921 to 0 0929)
236 to 2 38 (0 0929 to 0 0937)
238 to 2 40 (0 0937 to 0 0945)
2 40 to 2 42 (0 0945 to 0 0953)
242 to 2 44 (0 0953 to 0 0961)
2 44 to 2 46 (0 0961 to 0 0969)
2 46 to 2 48 (0 0969 to 0 0976)
248 to 2 50 (0 0976 to 0 0984)
250 to 2 52 (0 0984 to 0 0992)
252 to 2 54 (0 0992 to 0 1000)
2 54 to 2 56 (0 1000 to 0 1008)
2 56 to 2 58 (0 1008 to 0 1016)
258t0 260 10161to 01024)

Non adjustable

collapsible spacer

Side gear and pmion mate
Thickness of side gear thrust
washer mm (1n)

07510 080 (00295 to 0 0315)
0 80 to 0 85 (0 0315 to 0 0335)
085t0 090 (00335te 00354)

0 785 (0 0309)
0 835 (0 0329)
0 885 (0 0348)
1035 {0 0407)
1185 (0 0467)

Pwion mate-to-side gear backlash 01 to0 2 (00039 to 0 0079) 01to02
(or clearance between side gear (0 0039 to 0 0079)
and thrust washer) mm (in)
Ring gear
Rung gear-to-drive pinton backlash 01to 02 (00039 to 0 0079) 010to 015
- mm (in) (0 0039 to 0 0059)
Thackness of side retainer 0 05 (0 0020) -
adjusting shim mm (1n) 0 07 (0 0028)
0 10 (0 0039)
020(0 0079)
0350(00197)
Thickness of side bearing adjusting - 0 05 (0 0020)
shim mm (1n) 0 07 (0 0028)
0 10 (0 0039)
0 20 (0 0079)
0 50(00197)
Side beaning standard width
mm (in) 200(07874) 18 5 (0 7283)
“L” dimension mm (in) - 173231017329

(6 8201 to 6 8224)
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R160

H165B

Tightenng torque
Drive pinion nut .
Rung gear bolt - -

- Side bearing cap bolt
Differential carner to'axle case

. Side retainer bolt

kg-m (ftdb)

Side yoke fixing bolt

Rear cover fixing bolt

Rear cover to mounting member
Differential carrer to suspension
member

Dnve shaft to rear axle shaft fixing
bolt

Drfferential mounting member self
lock nut

Companion flange to propeller shaft

O1l drain and filler plug

17 to 20 (123 to 145)

7to8(5

— -

09to12(65t087)
32t043(23t031)
19to26(14to 19)
6 to 8 (43 to 58)

5107 (36 to 51)
5to 6 (36 to 43)

7 to 10 (51 to 72)

More than 14 (101)

1 to 58)

5 to 6 (36 to 46)
20t025(14 1o 18)

241033 (17 to 24)

4 to 6 (29 to 43)

42to069(30to 50)

Oul capacity (zbout)

0 B Inter
(%USqt, % Impqt)

1 3 liters
(13%USqt,1 %
Impqt)

Adjusting methods .
Variable numbers expressed by mm (x 0 01)
Dummy shaft Use

Drive pinion adjusting formula

T=W+N—[H-D
~S)x001] —02

T=N- [(H-D’
—S)x001] +298

Side bearing adjusting formula

Ti=(A+C+Gy -D)

x001+076—E
T,=(B+D+ G3)x 001
+076 —F

T1 =(A—C+D
—H)x001
+020+4E

T2=(B—D+H’)
x 001 +0 09
+F
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SPECIAL SERVICE TOOLS

Tool number For Reference
No & Description use page or
tool name Umt mm Gn) on Figure No
1 KV38100800 This attachment 1s used with engine stand (ST05015000) 710(SSS)| Fig PD-12
Strut and steering gear box mounting holes are provided with 610
Gear l(l:amer engraved 1dentification marks HGC110
?It::lagoment “D” for gear carrier KC130
) “S” for strut S30
“G” for steening gear box 00 @ 510
<,
e
SE346
2 | 8ST06360001 Same as above w610 Fig PD-69
Duff J710 Page PD-26
attachment HC110
(H165B) B120
SE206
3 [ ST31218000 These tools are used to adjust the pinion height 610 Fig PD-22
. < 530 Fig PD-24
Drive pin < .
Setting gauge 5041 97) di2 30 (1 18) dm HGC110| Fig PD-25
assembly (R160) 127 (0 50 KHC130| Page PD-11
§T31211000 ) )
Height
S;ngh ga;(g)e 155 (6 1) 371351141
31212000 ~ \/
Dummy shaft
ST31213000 S
Stopper
ST31214000 155(61)
Collar &
- —)
34 (1 34)dia
157162
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Tool number For Reference
No & Description use page or
tool name Umt mm (in) on Figure No
4 | ST3114S000 These tools are used to adjust the pinion height w610 Fig PD-78
Dnive pinton J710 Fig PD-79
setting gauge Ci10
assembly (H165) B120
ST31942000 /L
Dummy shaft 30 (118} da
ST31141000 T 4 st200
Hexght gauge 35 45 (140)
/\ 142 (5 591)
, >
. 136 (5 354)
SE210
5 |ST30611000 These tools are used when press fitting bearing outer race 710 Page PD-11
B210 Page PD-22
Beaning drift bar 610
' C110
C130
330
350 (13 8)——~ S30
w 25 (093) dia BI20
A - 620
F20
E20
C240
T40
SE405 140
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No

Tool number
&
tool name

Descniption
Umt mm (in)

For
use
on

Reference
page or
Figure No

ST30701000
Dnft

For dnve pinion front bearing outer race

&

615(242)dia

SE406

(Front)
710
B210
(H150)
610
w610
HC110
KHC130
B120
620
(Rear)
B210
(H145A)
B210
(H150)

Page PD-11
Page PD-22

ST30613000
Dnft

Fer dnive pinion rear bearing outer race

=
—
72(283) dra

SE407

gRear)
10
610
C110
B120
620

(Front)
vCi10 *
HC130
330
530
(R200)
F20
E20
C240
T40
140

Page PD-11
Page PD-22

ST30621000
Dnft

For side bearing outer race

79(311)da

SE408

g&de)
10
610

GC110
KC130

g(l:ear
11
VC110
C130
330
S30(Al)
F20(All)
E20(AL)

Page PD-11

ST3003S000

Dnive pinon rear
maer bearing
puller assembly
ST30031000

Puller

ST30032000
Base

This assembly clamps rear bearing inner race and pulls 1t out by a
hydraulic press

Before 1nsertion, place another dnft facing inner race, and then press-fit

F—1 38 (150)dia

- t31 (1 22) dia

outer dia 80 (3 15)
mner dia 50 (1 97)

SEO41

610
(AID
710
(AlD)
510
B210
620
HC110
B120

Fig PD-16
Fig PD-27
Fig PD-72
Page PD-23
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Teol number For Reference
No & Descniption use page or
tool name . Ut mm (in) on Figure No
10° ST30650001 For use when pulling out front pilot bearing  After dnve pinion has been| 610 Page PD-10
pulled, nsert this tool from behind the gear carner case, and apply 1t (R160)
* Pilot bearing onto pion front bearing nner race, and then press out piion front 710
dnft beanng inner race, front pilot bearing spacer and pilot bearing (R160)
' 510
. HGC110
\-— 430 (16 93)————---l| KHC130
11 | ST30720000 Ths tool 1s used to drive 1n front o1l seal without damaging 1t 610 Page PD-13
(R160) | Page PD-16
Gear carnier 710
front o1 seal (R160)
drift \ 510
) " w510
S HGC110
Q¥
77 (3 03) dia \( 39 KHC130
555 (2 185) dia
SE208
12 | ST33400001 Same as above W610 | Page PD-23
. N B210 Page PD-26
Front o1l seal ~ ) (A
dnft ' ‘ J710
HC110
B120
47 (1 85)dia
60 (2 36) dua
. SE410 :
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Tool nuimber For Reference

No & Description use page or

tool
ool name Unt mm () on Figure No

13 ST33290001 Thus tool 15 used to pull out o1l seal from gear carrier All Fig PD-14
Gear carrter oil Ths tool alse enables to remove side bearing outer race from models Fig PD-44
seal puller retamer without damaging Page PD-17

160 (6 30)

14 ST31530000 Thus tool 15 used to hold the flange to ease the operation of 610 Fig PD-5
Drive pinion tightening and loosening drive pinion nut 710 Fig PD-15
flange wrench 510 Fig PD-42

w510 Fig PD-71
N 620 Page PD-23
o3> 330
1\
e $30
\/ E20
C110
C130
54(213) E20
B120
15 |ST31275000 This tool 1s used to measure the preload of pimion bearing 610 Fig PD-23
Preload gauge '1731280 Fig PD-81
1 GG91030000 Cl10
Torque wrench ® %30
2 HT62940000 ﬁd} S30
Socket adapter ) 221 gO
3 HT62900000 - a4 o F20
Socket adapter & x = B ' x 1/2" E20
C240
T40
140
60
16 ST33051001 These tools are used to pull out side bearing 610 Fig PD-17
B210 Fig PD-74
Side bearing 710 18
puller C110
Ci30
330
S30
B120
. 620
- F20
E20

SE420
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No

Tool number
&
tool name

Description

Unit mm (in)

For
use
on

Reference
page or
Figure No

17

ST33052000
Adapter

22 (0 866) dia

g

28(1 10) dia

SE421

V610
w610
B210
(All)
J710
C110
VClii10
620

Fig PD-74
Fig PD-77
Fig PD-24

18

ST33061000

Adapter

28511 10)dia

38(1 50) dia

SE422

KP710
610
(R160)
HGC110
VC110
C130
$30
KSE20

Fig PD-17
Fig PD-21

19

$T33230000

uff side bearing
dnft

Use of this tool makes it possible to dnive in bearing without damaging

1t

610

510
w510
KSE20
620

F20
VHC110
C130

Fig PD-21

20

KV38102100

Diff side bearing
dnft

Use of this too]l makes 1t possible to drive 1n bearing without damaging

1t

36 0(142)
V 24 5 (0 965)

43 0(1693)
SE217

J710
wél0
V610
C110
VC110
B120
620

Fig PD-77
Page PD-24
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No

Tool number
&

tool name

Description
Umit mm (in)

'

For
use
on ,

Reference
page or -
Figure No

21

ST33710000

Gear carner side
, retamner
attachment

This tool 1s used to hold the puller drive shaft when removing
side retaner by the puller

24 (094) dia
L

) ) '
30(118)dia
\L——)_ﬁ.

89 (3 50)

610
(R160)
510

710
(R160)

HGC110

KHC130

Fig PD-13

22

+
.

ST33720000

Gear carrnier side
retainer guide

*

This guide bolt 15 used when attaching retainer to gear carrier
Use of thus tool prevents damaging O-ring and helps smooth the

operation
V 8 (0 31) dia

\(/ 40(1%\7)

610
(R160)
510

710
(R160)

HGC110

KHC130

Fig PD-32
Page PD-14

23

ST33270000

Gear carner ol
seal dnift '

Ths tool 1s used when driving m oil seal Using this drift completely
eliminates the possibihity of damaging o1l seal

30(118)

62
(244)dia

610
(R160)

510

$30

710
(R160)
HGC110
KHC130

Page PD-11
Page PD-17

KV31100300

Sold punch

This tool is used to drive out lock pin of pinion mate shaft

»

P

45(0177)dna 95 (3 74)

\‘( \/ 65}2/56)

710(AI)
610(AlD)
C110 °
(Al)
C130
(Ally
330
S30(All)
B120
620
F20(All)
T20(Al)
E20(AL)
C240
T4)
140

Fig PD-75
Page PD-10
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No

Tool number
&
tool name

Description

Umt mm (in)

For
use
on

Reference
page or
Figure No

25

ST32501000
Weight block

These tools are used to measure difference in width of side bearing
against standard width

70(276)

_T

B4 5(3133)

&)

SE417

710
B210
610
C110
C130
330
830
B120
620
F20
KSE20

Fig PD-20
Fig PD-76
Page PD-21

26

ST33741000

Master gauge
[18.5 mm
(0 728 )]

20 (079)

18 5(0728)

SE418

710

w610
Ci10
B120

Fig PD-76
Page PD-21

27

KV38101900

Master gauge
[20 0 mm
(079 1n)]

200079

20 (0 79)

SE419

710
610
V610
VC110
(H190)
HGC110
C130
330
$30
(R180)
620
F20
KSE20

Fig PD-20
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Front Axle & Front Suspension

All models employ a strut type
frort suspension 1n which the shock
absorber and spindle are assemnbled
into a single umt It 1s supported by a
coil spring at the top and by the
transverse link at the bottom

The spindle and outer casing are of
an ntegral design The ball joint,
located at the outer end of the trans-
verse link, serves as a pivot for the
movement of the spindle

These are assembled on the suspen-
sion member through a rubber bushing

DESCRIPTION

to avoid metal to metal contact

The shock absorber 15 basically a
double acting hydraulic ram consisting
mainly of an outer casing, an mner
casing, a piston and a piston rod

The gland packing and piston guide
keep the rod 1n place as well as prevent
leakage

The coll spnng 1s placed on the
piston rod with 1ts seat on the bottom

The seat 1s welded to the outer
castng These are mounted on the
chassis frame through the thrust bear-

ing at the top The transverse link,
tension rod and rubber bushing take
thrusts from front and rear

The stabilizer uses a torsion bar, 1t
takes thrusts from esther side of the
car Thus, the entire suspension
handles thrusts from any angle 1e
those from front and rear by the
tension rod, those n a vertical direc-
tion with the strut, and those from
either side of the car by means of the
transverse link

® o © @

® @

Strut mounting 1nsulator
Bound bumper rubber
Dust cover

Coil spring

Strut assembly

Tire

Wheel bearing

Whee! hub

Road wheel
Suspention ball joint
11 Stabilizer bar

12 Tension rod

13 Transverse hink

14 Side member

15 XKnuckle arm

= R R = P R A P

Tightemng torque of bolts
and nuts kg-m (ft-Ib)

@A 45t055(331040)
@ 491to63(351046)
€ 19to25(141to 18)
© 25t035(l8t025)
€ 601075 (43to 54)
® 8109 (5810 65)

@ 39to53(281t038)
H) 55to76(40to55)
() 90to 100G (65to72)

® @ ® Q8 @ @ ©

Fig FA-1 Front axie and suspension assembly

FA-2
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INSPECTION AND ADJUSTMENT

INSPECTION
SUSPENSION PARTS
ADJUSTMENT

INSPECTION.

Periodically inspect . accordance
with a regular mamntenance schedule

~ -~

SUSPENSION PARTS

1 Jack up the front of car unul
front wheels clear the floor

2 Shaking each front wheel by
grasping the upper and lower surfaces
of the tire, check suspension parts for
looseness, wear, or damage Tighten all
loose bolts’ and nuts to the specified
torque Replace all worn parts as
described under “Front Suspension”
3 Check wheel bearings If any axial
end-play 1s present, adjust bearings to
spectfications Replace worn or dam-
aged bearings as described under
“Front Axle” ;

4 Check the shock absorbers as-
_sembled into strut If these are not n
good condition, car posture and wheel
alignment may be affected

ADJUSTMENTY

WHEEL BEARING

Improper adjustment of wheel bear-
ngs causes abnormal wear and score
on the bearings and knuckle spindle

To obtain proper preload on wheel
bearings, proceed as follows

Note In order to assure correct bear-
ing preload and to extend service
hfe of wheel bearings, be sure to
prevent dirt and foreign particles
from getting in bearings, grease seal
and spindle nut

CONTENTS

FA-3 WHEEL BEARING FA3
FA-3 WHEEL ALIGNMENT FA 4
FA3 CAR LEVEL FA-4

1 Jack up and support car on the
stands at the side member 1n a safe
manner, and remove wheel, hub cap,
cotter pin and brake pads Refer to
Section BR for “Pad Replacement”

2 Tighten spindle nut to specifica-
tions, using a suitable torque wrench

Tightening torque
25t03 0 kg-m (18 to 22 ft-Ib)

FA263
Fig FA-2 Tightening spindle nut

3  Rotate wheel hub a few turns in
both directions to seat wheel bearing
correctly Then, retighten’spindle nut
to the above torque : .
4  Loosen spindle nut 60 degrees

Install adjusting cap and loosen
within 15 degrees untill grooves are
aligned with hole 1n spindle
5 Agamn spin wheel hub several
turns in both directions to see 1f 1t
rotates freely Then, measure bearing
preload using a spring balance as fol-
lows

Rotation starting torque
of wheel bearing

New parts
8 5 kg-cm (7 4 1n-Ib) or less
As measured at wheel hub bolt
15kz(331b)orless
Adjustment with old parts
45 kg-cm (3 9 1n-Ib)
As measured at wheel hub bolt
08kg(181b)

FA-3

Fig FA 3 Measuring bearing
preload

Repeat above procedures until cor-
rect preload 1s obtained

Notes

a To measure bearing preload, attach
a spring balance to hub bolt and
pull 1t at nght angle to a line drawn
through center of bearing and hub
bolt to which it 1s attached

b The shghtest shaft play cannot be
tolerated here

6 Insert a new cotter pin with the
legs through adjusting cap and spindle,
spread legs away trom each other
against sides of adjusting cap to secure
the mnstallation Sce Figurc FA4

Fig FA 4 Installing cotter pin

7  Install hub cap
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WHEEL ALIGNMENT

Correct front wheel alignment as-
sures proper vehicle handling charac-
teristics and minimum steering effort
with the least amount of tire wear

Before adjusting front wheel align-
ment, be sure to carry out a prelimina-
ry nspection of the front end parts as
follows

1 Tire pressure

2 Wheel beanngs and spindle nuts

3 Steering gear play

4 Steering gear housing (loose at
frame )

5 Steering hnkage and connections

6 Shock absorber action

When using the equipment for front
wheel alignment inspection, follow the
mstructions furnished with the equip-
ment Moreover, the inspection should
be made with the car set level and at
curb weight

Camber and caster

Camber and caster are preset at
factory and cannot be adjusted

Car requires only toe-in and leveling
adjustments

Toe-in

Measure toe-in and adjust o neces-
sary For adjustment, proceed as fol-
lows

1  Turn steering wheel so that front
wheels are pointed straight ahead
Then, check that steering gear 1s 1n
straight ahead position

2  The length of side adjusting rod
(marked with an amow) should be
adjusted to specification by turning
both side adjusting rods See Figure
FA-S

Fig FA-5 Adjusting toe-in

Note Both sides of the side rod ball
joint center to center distances
should be balanced first

Steering angle

Check steering angle using the fol-
lowing procedures if necessary

1  Piace front wheels on turn table

FA-4

2 Turn adjusting bolts (indicated by
arrow) 1 or out as requred until
correct turning angle 1s obtained See
Figure FA-6

3 Put nylon cap on adjusting bolt

Fig FA-6 Adjusting steering angle

Steering angle
Inner wheel 37° to 38°
Outer whee! 30°42’ to 32°42
CAR LEVEL

Adjustment can be made by select-
mg spning which will keep car n a
normal, level position
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FRONT AXLE
REMOVAL

FRONT AXLE

REMOVAL

1 Jack up car until wheel drops to
full down position, remove wheel

2 Remove flare nut connecting
brake hose to brake tube at the
bracket on front strut, take out brake
hose lock spring and plug up brake
hose opening See Figure FA-7

FA521
Fig FA-7 Remouing brake hose

3 Remove bolts retaining brake cali-
per and take out caliper assembly
” See Figure FA-8

Fig FA-8 Remouing brake caliper
installation bolts

FRONT AXLE

CONTENTS
FA5 INSPECTION
FAS INSTALLATION

4 Work off hub cap from end of
spindle using two screwdnvers or any
other suitable tool as shown in Figure
FA-9. If necessary, tap around it with
a soft hammer while removing cap

FAO038

Fig FA-9 Remouving hub ca’p

Note Dunng this operation, use cau-
tion to avoid damaging O-ring

5 Pry off cotter pin, take out ad-
justing cap and wheel bearing lock nut
6 Remove wheel hub from spindle
with bearing 1nstalled
7. Wheel hub may be removed to-
gether with disc rotor

Fig FA-10 Remowing wheel hub

8 Uulbazing two grooves inside hub,
drive out wheel bearing outer race
from hub with a brass dnft

FA-5

FAS
FA-6

Fig FA-11 Remouing wheel bearing
’ outer race

9 Loosen four bolts secuning brake
disc 1n position, remove disc brake
rotor from wheel hub assembly

Fig FA-12 Remouing disc brake
rotor

10 Loosen screws secuning baffle
plate 1n position, take out baffle plate

INSPECTION

Wheel hub

Check hub for cracks by means of a
magnetic exploration or dyeing test,
and replace 1f cracked
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Grease seal

If grease leakage 1s detected during
removal, replace seal

Replace grease seal every disassem-
bly even 1f 1t appears good

Wheel bearing

Thoroughly clean grease and durt
from wheel beaning with cleaning sol-
vent, and dry with compressed air free
of moisture Check wheel bearing to
see that 1t rolls freely and is free from
noise, crack, pitting, or wear Also,
check condition of outer race Re-
moval of outer race from hub 1s not
necessary

INSTALLATION

Install front axle in the reverse
order of removal, noting the fol-
lowing '

1 Install baffle plate to knuckle
spindle

2 Install disc brake rotor to wheel
hub, tighten to 39 to 5 3 kg-m (28 to
38 ftlb)

3  Install bearing outer race by tap-
ping 1ts outer per:phery with a mallet,
or using Front Wheel Bearing Dnft
ST35300000, until it 15 bottomed
hub

4 Pack the inside of hub and hub
cap with recommended multi-purpose
grease to the described level See
Figure FA-13

Pack this recess

FA261

Fig FA-13 Lubricating points of
wheel hub

5 Pack cawities of each bearing cone
with grease

FA-6

FA262

Fig FA-14 Filing bearing cone with
grease

6  Put mner beaning cone n hub and
mnstall a new grease seal Be sure to
lubnicate sealing lips of the grease seal
before nstallation

7  Put hub assembly on spindle and
then install outer bearing cone

8 Apply spanngly grease to washer
and threaded parts of spindle and
spindle nut Then, mstall washer and
spindle nut Adjust the installation as
outhined under “Wheel Beanng Ad-
Justment”

Note In order to assure correct bear-
g preload and to extend service
Iife of wheel beanngs, be sure to
avoid dirt and foreign particles get-
ting 1n bearings, grease seal, washer
and spmdle nut

9  After lowenng car to the ground,
tighten wheel nut, bleed brake ’
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SPRING AND STRUT ASSEMBLY
DESCRIPTION
REMOVAL
DISASSEMBLY
INSPECTION
ASSEMBLY ’
INSTALLATION

TENSION ROD AND STABILIZER BAR

REMOVAL
" INSPECTION

SPRING AND STRUT
ASSEMBLY

DESCRIPTION

The front suspension employs
struts night and left Each strut con-
sists of an outer casing, a piston, a
piston rod and an mnner cylinder

The cylinder incorporates a piston

f

FRONT SUSPENSION

CON]’ENTS
s

FA- 7 INSTALLATION FA-11
FA- 7 TRANSVERSE LINK AND .

FA- 7 LOWER BALL JOINT ‘ FA-11
FA- 8 REMOVAL FA-11
FA- 8 INSPECTION ' FA-11
FA-9 ¢ INSTALLATION FA-12
FA-10 +  SUSPENSION CROSSMEMBER FA-12
FA-10 REMOVAL FA-12
FA-10 INSPECTION FA-12
FA-10 INSTALLATION FA-12

The piston rod, piston rod guide,
cyhnder and bottom valve should be
handled as a matched set

If any of these parts becomes
faulty, all the parts must be replaced

as a umt

When a spring requires replacement,
use the one having the same color
identification If this is not done, the
car may not settle 1n a normal level

REMOVAL

1 Jack up car and support 1t with
safety stands Remove wheel

2 Loosen flare nut connecting
brake hose to brake tube at the
bracket on front strut See Figure
FA-7 Take out brake hose locking
spring Separate brake hose from brake
tube

rod guide at the top and a check valve posture 3 Loosen flare nut securing brake
at the bottom ) tube to cyhnder and then separate
from brake cylinder
1 Gland packing assembly 12 Piston ning 4  Loosen bolts retaining caliper in
2 Ol seal 13 Valve plate
® 3 O-ng 14 Piston body place, take out caliper as an assembled
> e
@ 4 Piston rod guide 15 Nut unit - —"”" -
® assembly 16 Bolt 5 Remove bolts connecting strut to
® 5 Cylnder 17 Distance collar knuckle arm See Figure FA-16
® 6 Rebound stopper 18 Spring retaner .
7 Strut-outer casing 19 Check valve spring
8 Piston rod 20 Bottom valve body
@ 9 _Check valve spring 21 Check valve plate
W -
ﬂ retainer 22 Valve plate
. ® 10 Check valve spring 23 Nut
@
o 11 Check valve plate 24 Bottom plate

y Shock absorber operation

2 \}%@)@

Fig FA-16 Remouing bolts
connecting Rnuckle arm

Compression 6 Detach knuckle arm from bottom
of strut This can be done by forcing
transverse hink down with a suitable
bar as shown in Figure FA-17

Expansion

FA268

Fig FA-15 Sechonal view of strut assembly
FA-7
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Fig FA-17 Remouing knuckle arm

7  Place jack under strut to receive
its weight when nuts are removed

8  Lift engine hood to gain access to
nuts holding strut in place on car
body See Figure FA-18

FA451

Fig FA-18 Remoung strut holding
nuts

9  With springs attached, lower jack
slowly while holding strut by hand,
take out strut

DISASSEMBLY

When disassembling a strut, caution
should be exercised to prevent durt and
dust from getting mnside strut Ths durt
and dust 15 extremely abrasive and, if
permitted to enter strut, causes ter-
nal leaks and premature wear of
moving parts

1 Install Strut & Steering Gear
Housing Attachment KV48100300 on
bottom of strut, secure above assem-
bly n jaws of a suitable vise See
Figure FA-20,

2 Pry snap nng off dust cover

3 Set wup Spring Compressor
ST35658001 on spring Compress
spring just far enough to permut turn-
mg of strut insulator by hand Remove
self-locking nut See Figure FA-19

f ST35655001

ﬂ/

FA273

Fig FA-19 Installing strut in vise

4 Take out strut nsulator, strut
bearing, oil seal, upper spring seat and
bound bumper rubber in the order
hsted

5 Remove spring from strut with
Spring Compressor ST35655001 left
on sprng

6 Retract piston rod by pushing 1t
down untd 1t bottoms Without dis-
turbing the above setting, remove
gland packing with Gland Packing
Wrench ST35500001. See Figure
FA-20

ST35500001

FA274
Fig FA-20 Remouing gland packing

Note Clean gland packing of mud
and other accumulated foreign par-
ticles

7. Remove O-ning from top of pis-
ton rod guide

8  Lift out piston rod together with
cylinder. See Figure FA-21

FA-8B -

FA275
Fig FA-21 Remouing piston rod
and cylinder

Note Under no circumstances should
piston and piston rod guide be
removed from cylinder since these
are adjusted to each other to pro-
vide precision mating surfaces and
should be handled as a matched set

9  Drain fluid thoroughly from mner
cylinder Use a switable container to
receive fluid dramed

10 Wash all metallic parts 1n clean-
ing solvent

11 Drain fluid which collects inside
outer casing thoroughly

Note This operation 1s very impor-
tant since performance of strut
varies with amount of fluid mitially
filled.

INSPECTION

1 Strut mounting msulator
2 Beanng
3 Spring upper seat and dust cover
4 Damper rubber
5 Coil spring
6 Strut assembly
FA337
Fig FA-22 Expiloded view of spring
and strut assembly

1 Replace gland packing, O-ning and
fluid with new ones or fresh oil when-
ever strut 1s disassembled

2  Wash all paris, except for non-
metalic parts, with solvent and dry
with compressed air

3 Blow durt and dust off of non-
metalic parts using compressed air,
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(1) Outer casing

Check outer casing for evidence of
deformation, cracking or other dam-
age If necessary, replace
(2) Spindle

Check spmndle for hair cracks on
base and damaged threads Replace
strut 1f any of above conditions exceed
hrrts.
(3) Strut mounting insulator

Replace if rubber and metal jomnts
are melted or cracked Rubber parts
should be replaced if deteriorated

(4) Strut mounting beaning

Replace if inspection reveals abnor-
mal noise or excessive rattle in axial
direction

ASSEMBLY

When assembling strut, be careful
not to drop or scratch parts since they
are precisely machined to very close
tolerances Before assembly, clean
away all dirt to prevent any possible
entry of dirt mnto strut

1  Set Steering Gear Housing At-
tachment KV48100300 in place on
bottom of strut and place attachment
n jaws of a suitable vise

2 Install piston rod and cylinder
into place 1n outer casing

3 Pour correct amount of flmd into
outer casing See Figure FA-23

FA330

Fig FA-23 Filling outer casing
with fluwd

Note It s smportant that correct
amount of fluud be poured into
strut to assure correct damping
force of shock absorber

Amount of oil
325 cc (19 83 cu in) for AMPCO
(ATSUGI) make
332 cc (20.26 cu in) for K.Y B.
(KAYABA) make

4  Place rod guide on top of piston

rod, wnstall gland packing using Gland
Packing Guide ST35530000
Lubricate sealing lip, asterisked in

AMPCO make

i

FA221

Figure FA-24, with recommended

multr-purpose grease

KYB make

i
5

4
]
4

-

FA222

Fig FA-24 Sechional view of gland packing

5 Tighten gland packing to 7 to 13
kg-m (51 to 94 ftlb) torque See
Figure FA-25

ST35500001

FAZ274

Fig FA-25 Tightening gland packing

Notes

a When tightening gland packing, it is
important that piston: rod be ex-
tended approximately 120. mm
(4.72 in) from end of outer casmg
to expel most of air out of strut.

b Gland packing should be tightened
to 7.0 to 13.0 kg-m (51 to 94 ft-Ib)
torque with the 2id of Gland Pack-
ing Wrench ST35500001 When
doing so, the amount of torque to
be read beneath wrench needle
should be modified according to
the following formula

L
Chem=7x(—7—¢1

C ft-lb =51 x (7—%33—3)

)or

Where,

C Value read on the torque wrench
[kg-m (ftb)]

L. Effective length of
wrench [m (ft)]

torque

FA-9

Gland packing wrench

Torque ¢

01m(03ft)

FA278
Fig FA-26 Gland packing wrench

6  After the above steps have been
completed, air should be removed
from shock absorber system 1n the fol-
lowing manner

(1) Hold strut by hand with its
spindle end facing down, without dis-
turbing the above setting, pull out
piston rod completely Then, turn
strut upside down so that spindle end
1s now facing up Under this condition,
retract piston rod all the way See
Figure FA.27

(2) Repeat the above procedure
several times so that air will be com-
pletely bled from strut

(3) If, dunng the above step, an
equal pressure 13 felt through the hand
gnpping piston rod on both strokes, 1t
1s an ndication that air has been
completely expelled from strut
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FA279

FA280
b

Fig FA-27 Bleeding air from strut

7  Place Strut & Steering Gear Hous-
mg Attachment KV48100300 1n jaws
of a vise
8 Before proceeding any further,
pull piston rod ali the way out to the
Iimit of 1its stroke, install bound bum-
per rubber to prevent piston rod from
falling by its own weight
9  Place front spring on lower spr