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FOREWORD

(’

_

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 mamtenance 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 adjustments, minor service operations,
removal and installation, 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 maintenance 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 beginming 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, illustrattons 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 i this manual, consuft your NISSAN/
DATSUN dealer for information

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

) Liability for any personal injury or property damage occasioned by the use of this service
manual in effecting mantenance 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 Pnnted in Japan

Downloaded from www.Manualslib.com manuals search engine
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General Information

APPROXIMATE REFILL CAPACITY {
Later US measure Imp measure f SECTI o N G I a
Fuel tank . [
Sedan and Hardtop 55 14 3 gal 12 3 gal ' ! L
Station Wagon 52 13 % gal 11 3% gal
Engine cooling system *1 65 6 X qt 5 ¥ qt { G EN E RAL
Engine crank case *2 43 4 ¥ qt 3% qt
Manual transmission : t DATSUN I N Fo RMATI o N
daped 20 | c4up | 3um MODEL 610 SERIES
S-speed 17 3% pt 2 % pt
. * Autoatic transmussion case *3 5§ 5% qt | 4%qt - [ N
’ Final drive case housing
! ) Sedar;and Hardtop 08~ 1% pt 1 3% pt ’
Station Wagon 13 2 % pt 2y pt -
S_teermg gear box 028 % pt ¥pt (
: *1  Includes O 5 hter (% US qt, % Imp qgt) for heater »
*2  Includes 0 5 liter (% US qt, % Imp qt) for o1l filter
*3 " Includes 4 O liters (4% US qt, 3% Imp qt) for torque converter, . '
- RECOMMENDED . FUEL
l Use a proper grade gasoline of above 88 octane rating i
L - 1
RECOMMENDED LUBRICANTS 1
RECOMMENDED SAE VISCOSITY NUMBER l
GASOLINE ENGINE OIL
Multiwscosty t MODEL VARIATION G- 2
t IDENTIFICATION NUMBERS 6l- 3
e oy s } APPROXIMATE REFILL
* -20 o1ls are no | -
ecommended forataned e g CAPACITY 6l-4
Tugh speed dnving | I— o — s
- () [\ RECOMMENDED FUEL Bl- 4
OIL
¢ ~ " = ] l . I RECOMMENDED LUBRICANTS 6l- 4
— — a - LIFTING POINTS AND
I = -] TOWING
l 4
Go o o o w0 ) @) 1o - NISSAN MOTOR CO., LTD.
TOKYO, JAPAN

Temperature Range Anticipated Before Next Ol Change °C (°F) ‘

Gl-4
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K IR ’
. General Information ' General Information
|
MODEL VARIATION \ " IDENTIFICATION NUMBERS
,
The umt and car numbers are
Model Engine model Transmission model { stam pid a::i u;smedr at ‘:he factory Car Engine model Chassis number
KP610GFM 18 ’ The engine and car identification
Hardtop L - FSSW63A (Sspeed) ] numbers are used on legal documents IS_:d:" L8 P610
. KP610GATM LI8 3N71B (3-speed) ‘ These numbers are used for factory s:": "’Pw - XXXXXX
- ) communication such as Techncal ation Wagon
Sedan P610T™M Li8 FAWG3L (4-speed) i Report, Warranty Claim, Service
P610ATM L18 3NTIB (3-speed) I Journal and other nformation
ENGINE SERIAL NUMBER
Station W WP610TM Li8 FAW63L (4-speed) } o, | umber 1 st
tation Wagon R IDENT ON e engine serial number 18 stamp-
WP610ATM Li8 3N71B (3-speed; CAR | IFICATY ed on the nghtharnd side of the
be PLATE K The mumbor s b
B cylinder blocl e number 1s broken
- j The car identification plate s lo- down as shown n the following chart
- ~ cated at the center of the cowl top according to the type of the engine

} The plate contains the car type, engine
{ capacity, maximum  horse-power,
wheelbase and engine senal and chassis Engine model | Engine number

WKPG6I0GTFAM numbers

! Wi | Lig LI§-xxooxx sposs
For Australia I = = Fig GI-3 Engine serial number

The meaning of prefix and suffix

location

A t 1

' COLOR CODE NUMBER

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

S-speed manual transmission and floor shuft i
Floor shift
Deluxe fication:

Color code number label

Radiator core support

Hardtop

Station Wagon

— LiS8engme ’
Fig GI1 Identification plate location

CHASSIS NUMBER

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

Fig GI-4 Color code number label
location

: p—
=5 N\ Lo
2,,//;{«4/

==

Fig GI-2 Chassis number location

I SPOSS o -
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SECTION GI CH
GENERAL
DATSUN INFORMATION
MODEL 610 SERIES
‘\) -
MODEL VARIATION Bl- 2
DENTIFICATION NUMBERS 8l- 3
| APPROXIMATE REFILL
I' CAPACITY 6l- 4
3 RECOMMENDED FUEL gl- 4
RECOMMENDED LUBRICANTS G- 4
- LIFTING POINTS AND
TOWING G- 6
-

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

[gownloaded from www.Manualslib.com manuals search engine P
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General Information
MODEL VARIATION
Model Engine model Transmission model
KP610GFM Li8 FS5W63A (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 v
WP610ATM L18 3N71B (3-speed)

The meaning of prefix and suffix

WKP&®6I0GTFAM

l— For Australia

Automatic transmission
5-speed manual transmission and floor shaft
Floor shuft

Deluxe specifications

1.18 engine
Hardtop

Station Wagon

) GI-2

Downloaded from www.Manualslib.com manuals search engine
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General Information f‘ . '

| IDENTIFICATION NUMBERS

The urut and car numbers are
stamped and registered at the factory Car Engine model Chassis number

The engine and car 1dentification

Sedan
numbers are used on legal documents
These numbers are used for factory glardtopw L8 P610 - xxxxxx
commumcation such as Technical tation Wagon

Report, Warranty Claim, Service
Journal and other information

ENGINE SERIAL NUMBER

CAR IDENTIFICATION « The engine 'serial number 1s stamp-
PLATE ed on the nghthand side of the

cylinder block The number 1s broken
down as shown 1n the following chart
according to the type of the engme .

The car wdentification plate 1s lo-

~ cated at the center of the cowl top
_The plate contains the car type, engine
capacity, maximum horse-power,

’ | 2
PP T S S A

wheelbase and engine serial and chassis -Engine modell ) Engtne number
_ numbers .
M/U[/UUU / - ) L18 7| LI8-xxxxxx SPOG6
— e — S, - Fig GI-3 Engine serial number
= . il ' location

COLOR CODE NUMBER

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

Color code number label

-

Radiator core suppom

SPO64
Fig GI-1 Identification plate location

CHASSIS NUMBER L

- e, or . Fig GI-4 Color code numberlabel
The chassis number 15 stamped on . . location

the left side of the cowl top and 1s - - ) ’
broken down as shown i the follow-

ing chart according to the type of the . - y
car . Ve

.

SPOGS5
Fig GI-2 Chassis number location

) GI-3

Downtoaded fromawww.Manualglib.com manuals search engine
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General Information

APPROXIMATE REFILL CAPACITY

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

*1  Includes 0 5 hiter (3 US qt, % Imp qt) for heater
*2  Includes 0 5 hiter (% US qt, % Imp qt) for o1l filter
*3  Includes 4 0 hters (4% US qt, 3% Imp qt) for torque converter

RECOMMENDED FUEL

Use a proper grade gasoline of above 88 octane rating

RECOMMENDED LUBRICANTS
RECOMMENDED SAE VISCOSITY NUMBER

GASOLINE ENGINE OIL
Multi-viscosity

1GW30, 1 . 20w )
[—__5W30,5w40,_10W 30_10W40____]
O R )
Single v;scosuy o
* SAE 5W-20 oils are not I - j M

recommended for sustained

high speed driving { 20W, 20W 20 7
GEAR OIL
(‘ 75W J
= W 1
-
L BSW ]
— B0 n|
L 140 _:)
= J—T 8 %3 ) 5 37 )
{-30) {-20) H (20) {40) (60) (80) {300)

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

Gl-4
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General Information

.

RECOMMENDED LUBRICANTS

Item Specifications Remarks
. E - Gasol SAE Classification SD or
' HE asoline SE (MIL-L-2104B)
N 3 Refer to Recommended
=z ransmission an API GL4 (MIL-L-2105) SAE Viscosity Chart
° Steering
‘ 3
© | Differential API GL-5 (MIL-L-2105B)
! ‘ Automatic T/M Type DEXRON _—
Mult-purpose grease NLGI 2 Lithum soap base
DOT 3 FMVSS Federal Motor
~ .Brake and Clutch fluid (EMVSS No 116) Vehicle Safety Standard
Permanent antifreeze
- -
' Antifreeze - (Etylene glycol base)
- > 1

~tr,

Gl-5

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

General Information

‘ LIFTING POINTS AND TOWING

PANTOGRAPH JACK

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

Notes

a Never get under the car while it 15
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

o

-

)4

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

Fig GI-10 Jack {Station Wagon)

#

Remove

Install

WHO097

Fig GI-11 Lowerng spare tire
(Station Wagon)

GARAGE JACK

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

FRONT SIDE

1 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 lift up the engine o1l pan located
just behind 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 Gloes

Fig GI-12 Front jack-up point

Gl-6
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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 carner (all models), the
suspension arm (A) (Sedan) or suspen-
sion 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-15 Rear supportable points
(Sedan and Hardtop)
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General Information

G1072

Fig GI-16 Recr supportable points
(Station Wagon)

TOWING

MANUAL TRANSMISSION
MODEL

When the car 1s 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 1n 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 towng hook
(Sedan and Hardtop)

Downloaded from www.Manualslib.com manuals search engine

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 its
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 Transmusston 1s not operating
propetly

It car 15 towed on i1ts front wheels
on the ground, the steering wheel
should be secured to mamtan a
straight ahead position

TIE-DOWN

The front tie-down hook 1s located
as shown 1n Figure GI1-21

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.

G1077

Fig GI-22 Rear tie-down hook
(Sedan and Hardtop)
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DATSUN
MODEL 610 SERIES

N
NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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ENGINE TUNE- UP tT- 2

SERVICE DATA AND 01
SPECIFICATIONS

TROUBLE DIAGNOSES AND ET-12
CORRECTIONS

EMISSION TROUBLE-SHOOTING
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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 QIL - ET- 7
CHECKING AND ADJUSTING CHANGING ENGINE COOLANT
DRIVE BELT ET- 4 (Permanent anti-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- b 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 in top running
condition at all times, proper mainte-
nance (tune-up) 1s necessary More-
over, 1t 1s important that the engine be
tuned-up 1n accordance with the
mamntenance schedule The results of
proper engine maintenance are, among
others, mmmum exhaust emissions

Dgynloaded from www.Manualslib.com manuals search engine

This section describes proper mainte-
nance procedures

EMISSION CONTROL
SYSTEM

COMPONENTS

The emisston control system con-

v

ET-2

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

These devices reduce HC, CO and
NOx emussions sufficiently to meet
Australia exhaust emission regulations
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Engine Tune-up

G1287

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

6 PCV valve

7 2-pant distnbutor

Auto-choke relay
Voltage regulator
2.pomnt relay
Horn relay

Light relay

@ Connector for auto-choke relay
Connector for voltage regulator

Fig ET-1 Location of emission control components

ET-3

Downloaded from www.Manualslib.com manuals search engine
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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
70to 85 kg-m

Manifold nuts
12tol6kgm

Carburetor nuts
05to10kgm

Notes

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

b. Retighten cyhinder head bolts after
engine has warmed up

W

Q0 @ ©
| e
Ml e T

N

6 ‘5—!®f EM168

Fig ET-2 Retightening cylinder
head bolt

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCES

Valve clearance adjustment cannot
be made while engine 1s 1n 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 pivot 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

o e
W

KSie

{ ST10640001 T8

g ETO09
Fig ET-3 Adjusting valve clearance

Valve clearance

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

CHECKING AND ADJUSTING
DRIVE BELT

1 Check for cracks or damage Re-
place if necessary

2 Adjust drve belt tension It 15
correct 1f deflection 15 as indicated 1n
chart when thumb pressure of 10 kg s
applied midway between fan pulley
and alternator pulley

Slackness 81012 mm

ET4

Dgwnloaded from www.Manualslib.com manuals search engine

Fig ET-4 Driwe belt tension

IGNITION AND FUEL
SYSTEM

CHECKING AND REPLACING
SPARK PLUGS

Remove and clean plugs in 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

Tightemng torque
Spark plug
20to30kgm

Fig ET-5 Checking spark plug pomnt
gap

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

CHECKING IGNITION
WIRING

Distributor breaker points

Make sure they are properly aligned
and that pomnt dwell and gap are
correct
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Engine Tune-up

Ignition wiring

Use an chmmeter 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 1nside cap If resistance 18 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 points penodically After re-
placing points, make sure they are in
correct ahgnment 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

2 = S
A
A0 L
i g\
—
s
I' /A
4 J_'. T
ET270 A\ 1 Lead wire
2 Setscrew

Fig ET-7 Breaker point

Downloaded from www.Manualslib.com manuals search engine

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 in the
reverse sequence of removal

Notes
a. Coat cam heel with a hight coating
" of grease
b Adjust contact point gap properly
by measuring point gap with a
feeler gayge before setscrews are
tightened securely

Distributor point gap
045t0 055 mm
Distnibutor dwell angle
49 to 55 degrees

Fig ET-8 Adjusting point gep

e

CHECKING VACUUM
FITTINGS, HOSES AND
CONNECTIONS

Check fittings and hoses for loose
connections 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 distnbutor
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 distnb-
utor cap and coil 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
scated 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 if necessary .
2 Check condenser with a con-
denser tester Refer to Distributor 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 engine sufficiently

4 Install a timing light on No 1
cylinder spark plug wire, and mstall a
tachometer

5 Set 1dling speed to the following
specifications

6 With a timung hight, check that
igmtion timing 1s at the specified
value

Note There are two 1ignition timungs
“Retard” and *Advance” The igni-
tion timing adjustment should be
carrzed out on the “Retard” side.

‘“1

W

{
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Tuming indicator

B al 2

Top dead center mark

Fig ET-10 Checking ignition timing

Ignition timing

M/T AlT
6°/800
Timing
6°/700 | (N posi-
BTDC/rpm t1on)

Ignition timing 1s 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 igntion timing to the
following specifications

(3) Lock distributor setscrew, and
make sure that timung 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
Cleaming performance s constantly
maintained even though 1t looks con-
tamimnated Care must be taken not to
damage cleaner element

Replace element at recommended
intervals, or more often under dusty
driving 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 1s located in the

engine compartment

ETO1

Fig ET-12 Fuel filter

CHECKING FUEL LINES
(Hoses, 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 mechamsm
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,
tum bi-metal cover clockwise shght.

ly.

ET6
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2 Before starting engine, depress
the accelerator pedal to see if choke
valve closes automatically

If 1t fails to close, probable cause 1s
that link movement 1s unsmooth, or
that br-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 idle adjusting
screw after engine 1s warmed up See
Figure ET-13

1 Idle adjusting screw
2 Throttle adjusting screw

Fig ET-13 Throttle and 1dle
adjusting screws

With CO meter

CO meter 1s very usefu! tool for dle
mixture adjustment When preparing
to adjust 1dle mixture, 1t 15 essential
that meter be thoroughly warmed and
cahbrated
1 Warm up engine sufficiently and
apply wheel chocks
2  Continue engine operation for
one minute at 1dling speed
3 Adjust throttle adjusting screw so
that engine speed 1s at the specified
value histed below

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

4  Check 1igmtion and if necessary
adjust 1t to specifications
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5  Adjust 1dle adjusting screw so
that “CO’" percentage 1s at the specifi-
ed value, check with CO meter

Note On automatic transmussion e
quipped models, make sure that
adjustment 15 made with selector
lever in “N’’ position

CO% 20% 1035

6  Repeat procedures described m
items 3 and 5 above untl “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 mm turn will tend to cause
malfunctions

Without CO meter

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

and 1igmtion tuming are correct while

engne 1s at idle speed

2 Turn out threttle adjusting screw

genily until specified engine speed 15

approximately obtamned

TABLE | SPECIFIED ENGINE
IDLING SPEED

M/T 750

A/T 850 (In “N” position)

3 Turn idle adjusting screw in or
out until engine runs smoothly at the
hughest speed

4 Turn out throttle adjusting screw
until specified engine speed (table I) 1s
obtained

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

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

7  Fually, turn idle adjusting screw
1n until the final specified engine speed
(table 1I) 1s attained

Notes
a Do not attempt to screw idle ad-
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justing screw down completely
Doing so could cause damage to tip,
which mm turn will tend to cause
malfunctions

b On automatic transmmssion models,
adyustment should be made in “N”

position
TABLE II 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 Oil Filter Wrench
S$T19320000
1  Check for o1l leaks past gasket
flange If leakage 1s found, retighten
Just enough to stop leakage If 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, lightly apply oil
to seal nng

ELO15

Fig ET-i4 Remouving oil filter

CHANGING ENGINE OIL

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

Notes

a, Milky o1l ndicates presence of
cooling water Isolate cause and
take corrective measure

ET-7

-2

Oi1l with extremely low viscosity
mdicates dilution wath gasohne

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

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

Engine o1l capacity

(Including ol filter) 4 9 liters
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 boud
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°c
0

-10

-20 |
1
-30 | :
______ —_— - — — — =
-4G¢ + : i
t
| 1
—-50 | L 1 1 1
10 20 30 40 So

EGOO1
Fig ET-15 Protection concentration

Water refill capacity

{With heater) 6 8 hters
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Boiling point
Percent trat
ercent concentration 09k g/cm2 coolng 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 cylinder head, front chaimn
over, ol 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 1f 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 15 working properly, 2 hissing
notse will be heard as air passes
through 1t and a strong vacuum should
be felt immediately when a finger 1s
placed over valve inlet

Fig ET-16 Checking PC V valve

CHECKING VENTILATION
HOSES

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

If any hose cannot be freed of
abstructions, replace

Be sure that flame arrester 1s pro-
perly inserted 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 timuing scope
before engine warms up
2 IDnsconnect lead wire of water
temperature switch at connector

It 15 correct 1f 1gmtion timung ad-
vances about 6 degrees Then recon-
nect lead wire to its onginal position

ET-8
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Fig ET-18 Disconnecting water
temperature lead wire

3  After engine warms up, discon-
nect a par of throttle switch lead
wires located beside carburetor Check
ignition  timung change when harness
side termnals for throttle switch are
connected to each other

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

Fig ET-19 Throttle switch 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 broken har-
ness
(2) Malfunctioning throttle switch
(3) Malfunctioning water tempera-
ture switch
(4) Malfunctioning water tempera-
ture relay
(5) Malfunctioning 2-point type dis-
trbutor

Refer to Emussion 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
ntake mamfold, so remove plug and
install 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 1ts
normal operating temperature

3 Check 1gnition timing and 1dling
speed

M/T AJT
Engine 1dling
rpm/timing o | 800(“N’
700/6
BTDC I position)/6°

4  Place gearshuft lever in “Neutral”
for manua! transmission, and 1n “N”
or “P” position for automatic traps-
mission

5 Run engine under no load In-
crease engine rpm to 3,000 to 3,500
rpm, then quickly close throttle valve
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At this time, mamfold vacuum pres-
sure will increase 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 1s the operating pressure
6 Check that the BCDD oper-
ating pressure 1s the specified value

BC DD set pressure
—560 mmHg +10 mmHg

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

If 1t 18 lower than the set level, turn
adjusting screw counterclockwise

1 Adjyusting \crew “§* (D

2 Cover “C”
ETO037
Fig ET-21 Adjusting set
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 mamifold 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.)

ETS

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 n top
gear (manual transmission) or n
“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 15 at the predetermined
value or not,

Vacuum gauge

(1) Road test

'

Vacuum gauge

Intake mamfold

(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 liquid i the manometer
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7  Vanation in height should remain
within 25 mmAq

8  When the filler cap does not close
completely the height should drop to
zero 1n a short time

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

3-way conngctor
Cock \

Alr—

Manometer

hose

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

400 mmAq

_ uel hquud
separator

ET341

Fig ET-23 Cheching evaporative emission control system

Checking flow guide valve

1 Disconnect all hoses connected to
the flow guide valve

2 While lower pressure air 1s pressed
mnto the flow guide valve from the
ends of vent line of fuel tank side, the
arr 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 lines

3 While the air 1s pressed 1nto the
flow gwde valve from the carburetor
air cleaner side, 1t flows to the fuel
tank side 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

ET-10
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lrom
air ceaner

From fucl tink

lo
(rankcase

ECQ30

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
1t in your mouth
2 Inhale air A shght resistance ac-
companied by valve indicates that
valve 1s 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, or1f
no resistance 1s felt, replace cap as an
assembled unit

— ——

)
Pressure relief valve EF 132

Fig ET-25 Fuel filler cap
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SERVICE DATA AND SPECIFICATIONS

Basic mechanical system

Valve clearance

Cold Intake mm 020 :
Exhaust mm 025
Hot Intake mm 025
Exhaust mm - 030
Drive belt tension mm 8tol2

Tightening torque

Cylinder head bolts kg-m 70t085

Mamfold nuts kg-m , . 12to16

Carburetor nuts kg-m 05010

Spark plugs kg-m ) 20to30
Engine o1l capacity '

Maximum (H) liters ' 44

Mimimum (L) liters 34
Cooling system capacity with heater liters 68

Engine compresston pressure at rpm
Standard kg/em?/rpm 12 0/350
Minimum kg/cm? rpm 9 0/350

Ignition and fuel system

Ignition and 1dle adjustment degree/rpm
M/T) - 6° B T D.C /700 (Retard side)
(A/T) 6° BT D C /800 (Retard side)
(Retard side, “N” position)
Distributor
Point gap mm ’ 045t0 055
Dwell angle degree 49 to 55
Condenser capacity uF 0 05 (Retard side)
0 22 (Advance side)
Condenser insulation resistance M& 5
Spark plug gap mm 08to09
“CO” percentage at idle speed %{rpm
M/T) 2+05/700
(A/T) 2 + 0 5/800 (in “N” posttion)
Operating pressure of BC DD mmHg —550 to =570
ET-11
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TROUBLE DIAGNOSES AND CORRECTIONS

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

Faulty battery Replace
Malfunction in charge system Inspect
Winng connection loose 1n starting circuit Correct
Faulty 1ignition 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 wining 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 sgnitton 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 one spark plug and hold 1t
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 cyhnder compression

No spark occurs . Check current flow 1n pnimary circut

Very high current Inspect pnmary circuit for short
Check breaker point 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 pont

Improper point gap

Faulty condenser

Leak at rotor cap and rotor

Faulty spark plug.

Improper 1gnition timing

Faulty igmtion coil

Disconnection of high tension cable

Loose connection or disconnection 1n

primary circuit

Lack of fuel

Durty fuel strainer

Durty or clogged fuel pipe

Fuel pump will not work properly
Carburetor choke will not waork properly
Improper adjustment of float level
Improper 1dling

Durty or clogged carburetor

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

Improper grade or low wiscosity 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 rc;uble-shootlng procedure)

Pour engine oil into plug hole, and then measure cylinder

compresston
Compression increases

Compression does not change

Check for loose termuinal or disconnection in
primary circuit
Check for burned points

Repair or replace

Adjust

Replace

Clean or replace

Clean, adjust plug gap or replace
Adyust

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 wire 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

ET-13

Downloaded from www.Manualslib.com manuals search engine

'


http://www.manualslib.com/

Engine Tune-up

Conditton

Probable cause

Corrective acticn

IMPROPER ENGINE

IDLING

Fuel system out of
order

Low compression

Others

High engine 1dle
speed

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

Damaged manifold 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 ignition system (spark plug,
high tension cable, breaker point, igmtion
coll, etc)

Incorrect basic ignition 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 throttle
opener

Clean or replace
Adjust
Replace element

Replace gasket or msulator

Adjust

Check for loose connections

Check and adjust

Previously mentioned

Adjust
Adjust
Replace

Adjust

Adjust

Ad)just 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

Ignition system out of
order

P

Fuel system out of
order

Arr intake system out
of order

Overheating

Overcooling

Others

Incorrect 1igmtion timing
Damaged spark plugs
Worn distributor points

Malfunction 1n electric advance control

system

Malfunction in choke system
Clogged fuel pipe or floating valve
Diarty 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
Arr 1n cooling systemn
Incorrect 1ignition timing

Clogged carburetor {lean mixture)
Inoperative thermostat

Improper octane fuel
Improper tire pressure
Dragging brake

Clutch shipping

Previously mentioned

Adjust
Clean, adjust or replace plugs

Dress, or replace points 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-16

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Engine Tune-up

Condition

Probable cause

Corrective action

NOISY ENGINE
Car knocking

Mechanical knocking

Crankshaft bearing
knocking

Connecting rod
bearning knocking

Piston and cylinder
noise

Piston pin noise

Water pump noise

Others

Overloaded engine

Carbon knocking -

Timing knocking
Fuel knocking

Preignition (misuse of spark plug)

Crankshaft bearing

This strong dull noise 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 15 a hittle higher-pitched noise than the
crankshaft knocking, and also increases
when engine 15 accelerated Cause a musfire
on each cylinder and if the nowise dimimishes
almost completely, this crankshaft bearing
generates the noise

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

This noise 1s heard at top and bottom dead
ends of piston To locate the place cause a
misfire 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 timing chain

Excesswe 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

carbon

remove

Adjust 1gmtion iming
Use specified octane fuel

Use specified spark plug

This 15 caused by worn or damaged bearings,
or an unevenly worn crankshaft Replace
bearings 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 in turn
will cause lower output power and excessive
oll consumption

Overhaul engine

This 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
fun-on, etc )
Improper 1ignition
timing

Fuel system out of
order

Faulty cyhinder head

-

Improper 1ignition timing

Improper heat range of spark plugs

Damaged carburetor or manifold gasket
(Backfire, afterfire)

Cl(;gged carburetor jet

Malfunctionmg float

Uneven 1dhing (Run-on) ‘
Malfunction of anti-dieseling soléno:d val-ve-

Malfunction of automatic choke

Improperly adjusted valve clearance

Excess carbon 1n combustion chamber

1

)

Adjust ignition tlfnmg

Use specified spark plugs

- Replace them with new parts

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

Check or replace f
Adjust

Adjust

Remove head and get nd of carbon

Damaged valve spring (Backfire, afterfire) Replace v
EXCESSIVE OIL ‘
CONSUMPTION
Oul leakage Loose oil drain plug Tighten 1t

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

H 5 -4
Worn oil seal in front and rear of crankshaft

Loose or damaged rocker cover gasket

Improper tightening of o1l filter

i

Loose or damaged ol pressure switch

1

. ot .
Replace gasket or )tlghten it
Replace gasket or tighten it
. ¢ * Vel
Replace o1l seal

Replace gasket or tighten 1t (but not too
much)

Replalce“ ‘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

Prcobable cause

Corrective action

Excessive o1l

Cyhinder and piston wear

Overhaul cyhnder and replace piston

consumption Improper location of piston ring gap or Remount piston nngs
reversely assembled piston ring
Damaged piston rings Replace nings
Repair or replace piston and cylinder
Worn piston ring groove and ring Replace piston and piston ning
Fatigue of valve o1l seal lip Replace seal lip
Worn valve stem Replace valve or guide
Others ‘Inadequate engine o1l guahty Use designated ol
Engine overheats Previously mentioned
POOR FUEL
ECONOMY
See explanation for
power loss
Others Too hugh 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 o1l pressure

Excessive wear on

shding parts

Scuffing of shding
parts

Inadequate o1l quality
Overheating

Worn o1l pump regulator valve

Functional deterioration of o1l pump
Blocked oil filter

Increased clearance n various shiding parts

Blocked o1l strainer

Inoperative o1l gauge pressure switch

O1l pressure decreases

Improper quahity or contamination of o1l

Damaged air cleaner
Overheating or overcooling

Improper fuel mixture

Reduced o1l pressure
Insufficient clearances
Overheating

" Improper fuel mixture

Use designated o1l
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
Previcusly mentioned

Check fuel system

ET-18
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EMISSION TROUBLE-SHOOTING

On receving malfunctioning car, check exhaust gas
concentration and engine runmng condition and
record results

Check arr cleaner for clogging
Check float level
Check carburetor for clogging

Adyust ignition timing and 1dle CO%

Check 1gmition spark

Good No good

EXCESS HC OR CO EMISSION IN EXHAUST GASES

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 runming in good condition, the work
can be considered as being completed

Check distributor point
Check 1ignition coil

Check emission control system
BCDD
Electric advance control system

Good No good

Check spark plug wires
Check spark plugs

Check intake mamfold for leakage

Good No good

1

Refer to Emussion 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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Engine Tune-up

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

Excess CO or HC
CMmission

Improper air-fuel .

mixture

Trouble mn 1gmtion

system

r—| Engine and other parts 7—

Insufficient com-

[TIT]

pression

Overcooled

Insufficient cooling

Excessive running
resistance

Trouble n BCDD
system

[T] V(TIIIIIIII

Trouble 1n automatic
choke system

Emussion control system

TroublenPCV
valve

]

Excess NOx
emission

Enmussion control system

Trouble m electric

[

advance control system

Engine 1gmtion system
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Improper 1gnition
timing

ET-20

||

Clogged PC V valve
Aur cleaner
Carburetor -
Fuel filter clogged -
Intake mamifold leakage

.

Spark plug .
Spark plug wire
Distnbutor
Ignitien coil
Winng harness

Spark plug leakage
Valve clearance
Blown cylinder head gasket
Piston ning
Cylinder

Thermostat

Radiator

Fan belt
Engine od
Radiator hose
Thermostat
Fan

Water pump
Cylinder head and gasket

.

Brakes
Load

BC D D setpressure

Vacuum control solenotd valve

Speed switch M/T)
Inhibitor switch (A/T)

Check proper function
¥

4

PCV line
Qul filler cap ! v
Cylinder head cover

Ol pan . s, -
Ventilation hose

ey ¥

Water temperature swiich
Relay

Distnibutor (Wining and piping)

Throttle switch

Distnbutor
Breaker point gap
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Engine Mechanical

MODEL L18 ENGINE

CYLINDER BLOCK
CRANKSHAFT

PISTON AND CONNECTING ROD
CYLINDER HEAD

MODEL L18
ENGINE

The LI18 engine features OHC
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
EM-3

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

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

EM595

Fig EM-1 Cross sectional view

L18
Displacement ce (cun) 1,770 (108)
85x 78
B trok
ore x stroke mm () (335 x 307)
Compression ratio 85
M/T 6/700

Ignition timing
Degree BT DC

bTOCIn |y | o

e mn “N” position L

M/T Manual Transmission

Ignition timing 1s on “Retard” side
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A/T Automatic Transmission

EM-2

CYLINDER BLOCK

The cylinder block, a monoblock
special casting structure, employs a
five-bearing-support system for quiet-
ness and hugher durabdity

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

Fig EM-2 Cylinder block

CRANKSHAFT

The crankshaft 1s 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 mam o1l gallery
and the ol holes which run n parallel
with cylinder bores There are ollways
dnlled 1n the crankshaft for the.lubn-
cating o1l The center main beanng 1s
equipped with thrust washers to take
up end thrust of the crankshaft
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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 combined ol ring The
piston heads are slightly 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 Oinl 1s sprayed to the
connecting rod small ends through
dnlled passages 1n the large ends of
rod Oil holes 1n the connecting rods
are located so as to insure optimum
lubrication under heavy load

.

Fig EM-4 Piston and connecting rod

EM080

CYLINDER HEAD

The cylinder head 15 made of a
light, strong aluminum alloy with good
coohing efficiency, 1t contains wedge
type combustion chambers

Fig EM-5 Cylinder head
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CAMSHAFT

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

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

Ol to each cam lobe 15 suppled
through an o1l hole dnlled in the base
crcle of each lobe Lubricant s sup-
plhed to the front o1l gallery from the
2nd camshaft beanng and to the rear
ol gallery from the 3rd camshaft
bearing 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
emission

Fig EM-6 Camshaft

VALVE MECHANISM

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

Dual type valve springs are -

stalled
@

W

it G LT
ap e
(—=@pea{i3eo

:
§

Exhaust  Intake EMO84
Fig EM-7 Value mechanism
EM-3

CAMSHAFT DRIVE

The camshaft 1s dnven by 2 double
row roller chamn dnven 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 its
tension

EM537

Fig EM-8 Chain drwing system

MANIFOLDS

The mntake manifold 1s of an alumi-
num cast alioy

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

Fig EM-3 Intake and exhaust
manifolds
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PRELIMINARY CLEANING AND
INSPECTION
DISASSEMBLY

PRELIMINARY
CLEANING AND
INSPECTION

Before disassembling  engine,
observe the following items
1 Fuel, o1l or water may leak past
cylinder head and block Prior to
disassembling, check cylinder head,
front chain cover, o#l pan and o1l filter
gaskets and crankshaft and water
pump seals for sign of leak past themr
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 block, rocker cover front
chain cover, o1l pan and all other outer
parts for visual defects and breken or
mussing parts such as bolts and nuts
6 Test all pipings and electrical
crcuits for discontinuity or broken or
damaged nsulation

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 dramn engine o1l 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
CEM-4 CYLINDER HEAD EM-6
EM-4
(3) Remove o1l filter using special 9  Remove rocker cover
tool “O1l Filter Wrench ST19320000 ™ 10 Remove carburetor
(4) Remove o1l pressure switch 11  Remove intake and exhaust
(5) Install engine attachment to mamfolds

cylinder block using bolt holes
securing alternator bracket and water
drain~plug

(6) Set engine on the stand

“Engine Attachment ST05260001”
“Engine Stand ST0501S000”

Fig EM-15 Remouving manifolds

12 Remove engine mounting L H
13 Remove crank pulley

14 Remove water pump
ST(5260001 15

Remove fuel pump

Fig EM-13 Engine on engine stand 16 Remove fuel pump dnive cam
17 Remove camshaft sprocket

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

W~ A

EMO91

Fig EM-16 Remouving camshaft
sprocket

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

inder head bolts Loosen bolts from

Fig EM-14 Removuing thermosiat
housing (® to (D as shown in Figure EM-18

EM-4
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$T10120000

—3E" @ Emo92

Fig EM-18 Cyhinder head bolt
loosening sequence

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

a Turn crankshaft until No 1 pston
is at TDC on 1its 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 timmg chamn by utihzing
Chain Stopper ST17420001 bet-
ween timing chains as shown m
Figure EM-19
This operation eliminates the prob-
lem of reahigning timing marks on
timng chain and crankshaft
sprocket

_ 5T17420001

EMS538
Fig EM-19 Supporting timing chain

f Remove camshaft sprocket
g Loosen cyhinder head bolts and
remove cylinder head
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19  Invert engine
20 Remove o1l pan and ol stramner

Fig EM-20 Remouing oul strainer
and oil 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

EMO095

Fig EM-21 Removing chain tensioner
and fiming chain

chamn  See

24 Remove
Figure EM-21
25 Remove ol thrower, crankshaft
worm gear and chain drive sprocket

timing

A

Fig EM-22 Removing chain drive
sprocket

EM-5

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

5
Fig EM-23 Remouing piston and
connecling rod assembly

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

EM415

Fig EM-24 Remouing flywheel

28 Remove main bearing caps

Use Crankshaft Mamn Beanng Cap
Puiller ST16518000 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 o1l seal
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Note Be careful not to damage cam-
shaft bearings and cam lobes

3 Remove valves using Valve Lifter
ST13030001 § ST12070000

EM103

Fig EM-29 Remouing piston pin
Fig EM-26 Remouing rear oul seal

3 Keep disassembled parts in order
31  Remove crankshaft

32 Remove baffle plate and cyl-
inder block net

CYLINDER HEAD

Fig EM-32 Removing valves

1 Remove valve rocker springs

Loosen valve rocker pivot lock nut and

remove rocker arm by pressing valve

spring down

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

Fig EM-27 Removing baffle plate and
nel

PISTONS AND
CONNECTING RODS

1  Remove piston rings with a ning
remover

Fig EM-30 Remouing rocker urms

2 Remove locate plate, and remove
camshaft

o EET

j
i

Exhaust  Intake EM107

Fig EM-33 Valve components

Fig EM-28 Remouing piston rings

2 Press piston pin out with Piston B EM105
Pin Press Stand ST13030001 Fig EM-31 Remouing camshaft

EM-6
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INSPECTION AND REPAIR

CONTENTS
PREPARATION FOR INSPECTION EM- 7 PISTONS, PISTON PINS AND
CYLINDER HEAD AND VALVE EM- 7 PISTON RINGS EM-14
CHECKING CYLINDER HEAD MATING CONNECTING ROD EM-15
FACE EM- 7 CRANKSHAFT EM-15
VALVE ASSEMBLY EM- 7 BUSHING AND BEARING EM-16
VALVE SPRING EM- 8 MEASUREMENT OF MAIN BEARING
ROCKER ARM AND VALVE ROCKER CLEARANCE EM-16
PIVOT EM- 9 MEASUREMENT OF CONNECTING ROD
VALVE GUIDE EM- 9 BEARING CLEARANCE EM-17
VALVE SEAT INSERTS EM-10 FITTING BEARINGS EM-17
CAMSHAFT AND CAMSHAFT BEARING EM-11 MISCELLANEQUS COMPONENTS EM-18
CAMSHAFT BEARING CLEARANCE EM-11 CRANKSHAFT AND CAMSHAFT
VALVE TIMING EM-11 SPROCKETS EMm-18
CAMSHAFT ALIGNMENT EM-12 CHAIN TENSIONER AND CHAIN GUIDE EM-19
CYLINDER BLOCK EM-12 FLYWHEEL EM-19
HOW TO MEASURE CYLINDER BORE EM-12 FRONT COVER AND REAR OIL SEAL EM-19
CYLINDER BORING EM-13
PREPARATION FOR Head surface flatness
INSPE CTION Nofe Never remove camshaft bear-
ings unless you have a suitable
1 Before cleaning, check for signs machme for boring camshaft bear-
of water and ol leaks in cylinder block g in hne If you once remove Standard Maximum
and head camshaft bearings, bearing centers
2 Clean o1, carbon deposits and will come out of alignment, re- less than 0 05 01 mm
sealant from all parts Remove gasket conditionmg 1s very difficult with- mm (0 0020 in) (00039 1n)
3 Clean all o1l holes with solvent out center borings
and dry with compressed arr Make
sure that they are not restricted 1 Make a visual check for cracks

and flaws
2 Measure the surface of cylinder VALVE ASSEMBLY

head (on cylinder block side) for 1 Check each intake and exhaust

warpage If it 15 found to be beyond valve for worn, damaged or deformed
the limit designated below, regrind the valve caps or stems Correct or replace
affected surface with a surface grinder any valve that 1s faulty

CYLINDER HEAD 2  Valve face or valve stem end
AND VALVE surface should be refaced with a valve
grinder

CHECKING CYLINDER
HEAD MATING FACE

H 1 D
| L |
EM109
EM407
Fig EM-35 Checking eylinder head Fig EM-36 Intake and exhaust valve
Fig EM-34 Cylinder head surface dimensions

EM-7
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H Valve head diameter | It < | 420t0422 (1 654 t0 1 661}
mm@n) | gy | 35010352 (1378101 386)

|| vatve lengan In 1149 to 115 2 (4 524 to 4 535)
mm@n) | Ex | 1157 to 116 0(4 555 to 4 567)

O | Valve stom diameter | 0| 7965107 980(03136 t0 03142)
mm (n) Ex | 7945107960 (03128 to 0 3134)

o | Valve seat angle In 45930

Intake and Exhaust Ex 45°30°

EM110
Fig EM-37 Checking valve stem
diameter
Spring specifications
Valve spring free length

Intake and exhaust
Quter
Inner

Valve spring pressured length
(valve open)

Intake and exhaust
Quter
Inner

Valve spring assembled height
(valve close) )

Intake and exhaust
Outer
Inner

mm (1n)

Fig EM-38 Regrinding valve face

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

mm/kg (in/lb) .

mm/kg (in/1b)

EM-8
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VALVE SPRING

1 Check valve spring for squareness
using a steel square and surface plate
If spnng 15 out of square “S” more
than 1 6 mm (0 063 n), replace

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

spring

EM113

Fig EM-40 Measuring spring tension

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

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)
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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 guade In
this case, 1t 1s essential to determine 1if
such a clearance has been caused by a
worn or bent valve stem or by a worn
valve guide

Replacement of valve guide

Exhaust ?03;2?78t: (‘)1];35) 1 To remove old gwides, use a dnft
| 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
n '3 € T\(O 4812 t0 0 4817) lt‘ll.i operation
¥ I 1 2 Ream cyhnder head side guide
vy -+ hole at room temperature
76t078
(0299 to 0 307) dia '
10 8(0 425) !
5902 323) s Umt mm (in)

EMS572

Fig EM-41 Service valve guide

106 Intake Iiic_haust
©4173)T, 10 6 © 1173

W~ !
WA

=

Intake valve Exhaust valve HJ L ;/
Stem to guide clearance 0 020 to 0 053 0040 to 0 073 l /C r I f'c—
mm (in) (0 0008 to 0 0021) (0 0016 to 0 0029) o o N 1

Maximum limit of above
clearance mm (an) -

01 (0 0039) Ut mm (n) Em11s
Fig EM-43 Velve guide hole

As an emergency expedient, a valve
can be pushed imnto valve gwide and
moved to the nght and left If its tip
deflects about 0 2 mm (0 0079 in) or
more, 1t indicates that the clearance
between stem and guwide exceeds the
maximum lmit of 01 mm (00039
n)

Note Valve should be moved m paral-
lel with rocker arm (Generally, a
large amount of wear occurs mn this
drrection

Max allowable deflection
02 mm (0 0079 1n)

T\
30 mm (1 181 1n)

-

EM115

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

[
For factory standard 11985to 11 996
Guide hole mner valve guide (04718 to 04723)
d t 66,
. tameter 2" mm (1) | £ corvice valve 12185 t0 12 196
guide (0 4797 to 0 4802)
3 Carefully press new valve guide Reaming bore
into valve so that it will fit smoothly 8000 tc 8018 mm
after heating cylinder head to 150 to (03150t0 03157 1n)

200°C (302 to 392°F)

Valve guide of 02 mm (0 0079 in)
oversize diameter 1s 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 puide press-
ed 1n, using Valve Guide Reamer Set EMA18

ST11038000 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
m) oversize 1s avallable for service as Fig EM-45 Correcting valve seat
shown below

k._

\|
‘)&‘) a5 ®

Intake

3791038 1
(1492 to 1 500) dia

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

68 (0268)~
20(0079)—~ =

Unit mm (in) EMB73

19> 326 (12835)dia

75(0295)

Exhaust y

30 (1 181) dia

37 58010 37 596 (1 4795 t0 1 4802) dia
Unit mm (n)

Fig EM-46 Seruvice valve seat dimensions

Cylinder head recess diameter
Umt mm (in)

For factory standard 45 000 to 45 016 (1 7717 to 1 7723)
mnsert
Intake
For service insert 45500 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
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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 surtable valve seat insert
and check 1ts outside diameter

3 Machme cylinder head recess to
the concentric circles 1n 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 ensurning 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 mto guide Lap valve
against 1ts seat until proper valve seat-
ing 1s obtammed Remove valve and then
clean valve and valve seat
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60°° o
>90° '
Intake 120% <] .
1400551

(LI e
.38 (14961)dia.
396 (1559 dia

418 (16457)da
45 (1 7171 7)—™=

Umit mm (in)

Exhaust ])<>3?0x r ) h - )

r IH\L'; (0 0512)
30(1 1811} dia

-————B’IZ 6 (1 2835)dna
L_—._l34.o (1 3622) da
— ¥ (1 4567)dia
EM121

v

Unit mm (in)

Fig EM-47 Standard valve seat dimensions

CAMSHAFT AND S e e - VAWVE TIMING -~~~
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

This diagram applies to all cyl-

- inders If any valve~1s found out of
specifications, one possibility s that
cam lobe 15 worn or damaged Ths
Measure mside diameter of cam- calls tor replacement of camshaft
shaft beaning with an mside diat gauge
and outside diameter of camshaftt jour-
nal with a micrometer If wear 1s
found nside of bracket, replace cyl-
inder head assembly Fig EM-48 Checking camshaft beuring

EM119

Camshaft journal to bearing clearance

Standard Wear limit

0038 to 0067

Oil cl
il clearance mm (1n) (0 0015 to 0 0026) 01(00039)
Inner diameter of cam 48 000 to 48 016 EMaz1
shaft beaning mm (in) (1 8898 to 1 8904) Fig EM-49 Vaive timing diagram
EM-11

i
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Standard Bend limit

Camshaft bend

0 05 (0 0020)
mm (in)

0 02 (0 0008)

CAMSHAFT ALIGNMENT

1 Check camshaft, camshaft journal
and cam surface for bend, wear or
damage If damage 1s beyond lLmmts,
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 apphed 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 (m) 025 (0 0098)

Allowable difference in diameter

between max wornand min  mm (in) 005 (0 0020)

worn parts of camshaft journal

Maximum tolerance in journal 0 1 (00039

diameter mm (in) ( )

Camshaft end play mm (in) [ 008 to 038 (00031 to 0 0150)
Standard Maximum tolerance

Surface flatness less than

mm (in) 005 (0 0020) 010 (00039)

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 hmits, correct

//%\
it o EM5a0 =

Fix EM-51 Checking cylinder block
surface

EM-12
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3 Using a bore gauge, measure cyl-
inder bore for out-of-round or taper If
out-of-round or taper 15 excessive, re-
bore cylinder walls with a boring
machine  Measurement should be
taken along bores for taper and around
bores for out-ofround See Figure
EM-52

Out-ofround X.Y
Taper

A-B

Fig EM-52 Measuring cylinder bore
diameter

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

HOW TO MEASURE
CYLINDER BORE

A bore gauge 1s used Measure
cylinder bore at top, middle and bot-
tom positions toward A and B direc-
tions as shown mn Figure EM-53 and
record the measured values

r\

X |Y
} Unit mm (tn)

EM422

Fig EM-53 Cyhinder bore measuring
positions
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Standard Wear limit
: 85 000 to 85 050
Inner diameter (3 3465 o 3 3484) 02(00079)
Cyhinder bore
mm (1n) Out-of-round 0015 (0 0006)
Taper 0015 (0 0006)
Dafference in cylinder bore 0 05 (0 0020) 02 (0 0079)

mm (1n)

¢

CYLINDER BORING

1 .When any cylinder needs bornng,
all other cyhnders must also be bored
at the same time

v

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

1 00 (0 0394)
oVersize

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

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

85965 to 86 015 c
(3 3844 to 3.3864)

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

Fig EM-54 Measuring piston diameter
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about 18 6 mm {0 7323 1n)

¥

%

Fig EM-55 Measuning piston skirt
diameter

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

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

"t (00008 1n)

Standard clearance mm (i) 0025 to 0045 (00010 to 0 0018)
Feeler gauge mm (1n) 004 (0 0016)
Extracting force kg (Ib) 02to15(044to331)

Notes

a To prevent stramn due to cutting
heat, bore the cylinders in the order
of 2-4-1-3

b. Before boning any cyhinder, install
mam bearing caps m place and
tighten to the specification so that
the crankshaft bearing bores will
not become distorted from the bor-
mg operation.

4 Do not cut too much out of
cylinder bore at a time Cut only 0 05
mm (0 0020 1n) or so in diameter at a
time

EM-13

5 Measurement of a just machuned
cylinder bore requires utmost care
since it 1s expanded by cutting heat
6  As a final step, cylinders should
be honed to size
7 Measure the fimished cylhnder
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,
measuning the amount of force re-
quired to pull gauge out from between
piston and cyiinder
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Notes .

a When measuring clearance, slowly
pull feeler gauge straight upward

b It 1s recommended that piston and

PISTONS,
PISTON PINS AND
PISTON RINGS

cylinder be heated to 20°C (68°F) 1

Fig EM-56 Measuring piston fit

EM541

Remove carbon from piston and
nng grooves with a carbon scraper and
a curved steel wire Clean out o1l slots
in bottom land of o1l ring groove

2 Check for damage, scratches and
wear Replace if necessary

3 Measure side clearance of rings in
rng grooves as each ring 1s installed
Side clearance should be as follows

m eyhnder EMa23

Side clearance

Fig EM-57 Measuring piston ring
side clearance

Unit mm (in)

Standard Wear limit
T 0040 to 0073
Op ring (0 0016 to 0 0029)
0 1 (0 0039)
0030 to 0070 '

Second ring

(00012 to 0 0028)

Oi rm.g

4  Push ning inte cylinder with pis-
ton so as to place 1t squarely 1n
cylinder, measure ring gap with a

feeler gauge
Ring should be placed to diameter
at upper or lower limit of ring travel

Ring gap Umit mm (in)
Standa‘rd‘ Wear lmit
Top rng 025 to 0 40 ‘
P (0 0098 to 0 0157)
0300050
Secondrng | 00118 1000197) | 10©0394)
il ring 030 to 090
(00118 o0 0354)
EM-14
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/ﬂ

Fig EM-58 Measuring nng gap

EMB542

Notes

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

b Oversize piston rings are available
for service

Oversize
05 mm (00197 in) and
10 mm (0 0394 mn)

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

6  Determmne the fitting of piston
pin mnto piston pin 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
diameter
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Unit mm (in}

Piston pin outside diameter

20993 to 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

0 003 to 0 015 (0 0001 to 0 0006)

Interference fit of piston
pin to connecting rod

0015 to 0 035 (0 0006 to 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 Limut,
correct or replace

Standard Maximum

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

mm {1n)

003 (0 0012) 0 05 (0 0020)

3 When replacmg connecting rod,
select rod so that weight difference
between new and old ones 1s 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 t0 0 0118) 06 (0 0236)
EM-15
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CRANKSHAFT

1 Whenever crankshaft 1s removed
from engine, 1t should be cleaned
thoroughly 1n a suitable solvent After
cleaning, check crankshaft journal and
crank pin 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 hmits, replace
with a new shaft

=3

All main journal
59 942 to 59 955

(2 3599 to 2 3604)

A B/
Out-of-round XY
Taper A-B
Unit mm (in)
19 5 (0 768)
P 3042794 e 32
f1181) (1063) [(1260)
)
o 1\ ]
B \'y —5
A
E rk ;| )
! & /_J
_ml crank pin

49 961 t0 49974
(19670 to 1 9675)

EM424
Fig EM-63 Crankshaft and journal
dimensions
‘l\
\

v
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Standard Maximum
Taper and out-of-round less than
of journal and crank pin 001 (0 0004) 0025 (0 0010)
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)

0 10 (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 its 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

S Install crankshaft in cylinder
block and measure crankshaft free end

play

Fig EM-65 Checking crankshaft end
play

Standard Wear limit
Crankshaft free end 005to018
11
play mm (in) (0 0020 to:0 0071) 03(00118)

-6

At the rear end of crankshaft,

|
H

-To replace. crankshaft . rear _pilot

check crankshaft piot bushing for
wear or damage Replace 1t if any fault
1s detected
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bushing, proceed as follows
(1) Pull out bushing using Pilot
Bushing Puller ST16610001 .

EM-16

Y EMA425

Fig EM-66 Pulling out pilot
bushing

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

45t050mm
0177 t0 0197 mn)

Pilot bushing

EmMaisg

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 15 measured
3 ’Set main bearing on cap block

4  Cut a plastigage to width of bear-
g 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 to 40 filb)
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Scale

Plastigage

EM141

Fig EM-68 Plastigage

Note Do not tumn crankshaft while
plastigage is being inserted

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 Measunng bearing
clearance

MEASUREMENT OF
CONNECTING ROD BEARING
CLEARANCE

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

Tightening torque
4 5t0 55 kg-m (33 to 40 ft-b)
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Bearing oil clearance

Standard

Wear limit

Main beanng clearance
mm (1n)

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 bearing 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

1 Set main bearing in main beanng
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(0to00012)

All connecting rod beanings 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

Unit 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 2 085 59 442 to 59 455
Undersize (00818 to 0 0821) (2 3402 to 2 3407)

075 (00295)
Undersize

2202 to 2 210
{0 0867 to 0 0870)

59192 to 59 205
(2 3304 to 2 3309)

EM-17

Y


http://www.manualslib.com/

Engine Mechanical

Connecting rod bearing 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)

497111049724
(19571 to 1 9576)

050 (0 0197) Undersize

1743 to 1 756
(0 0686 to 0 0691)

49 461 1o 49 474
(1 9473 to 1 9478)

0 75 (0 0295) Undersize

1 868 to 1 881
(0 0735 to 0 0741)

49 211 t0 49 224
(19374 t0 19379)

MISCELLANEOUS
COMPONENTS

CRANKSHAFT AND
CAMSHAFT SPROCKETS

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

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

sprocket Also check for end play
s

Camshaft end play
. 008 to 0 38 mm
(00032 to 0 0150 1n)

Fig EM-71 Checking camshoft
sp(rock‘e_t_rt_ulqut

I "‘ﬂ//’/
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EM144

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

@ tc (@) Timing 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 chan
becomes loose, adjust 1t by -setting

chain 15 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 linmts )

EM146
Fig EM-74 Camshaft locating plate

(2) Tiirn engine until No 1 piston 1s
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 transfernng camshaft
location hole, replace chain assembly
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CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage Re-
place if necessary

EM147
Fig EM-75 Camshaft drive mechaenism

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 If1t
exceeds 015 mm (00059 m) total
indicator reading, replace it

EM-19

Fig EM-76 Checkhing flywheel
deuviation

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, mstall a
new seal When installing a new seal,
pay attention to mounting direction

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

Front 4 -

Front L

Rear
EM150

)’\

Fig EM-77 Oul seals c;fcrankshaft

[H ‘

‘\\q’\l
\ % \&0 ", ’

i

e
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PRECAUTIONS
CYLINDER HEAD

PRECAUTIONS

! 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-
ening torque and order
§  Applying sealant*

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

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

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

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

CONTENTS
EM-20 PISTON AND CONNECTING ROD EM-21
EM-20 ENGINE ASSEMBLY EM-27

Cylhinder block Rear mamn bearing cap

20 to 25 mm
(079 10 098)

—
E =

— —

& 22
2R

o

Points to be applied sealant gmis1 N &

Fig EM-79 Applying sealant
(Mawn bearing cap and
cylinder block)

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

to rear main beaning 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, inner 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 1s 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
install 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 to20kgm (13 to 15 ft.b)

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

Tightening torque
12 tol6 kg-m (87 to 116 ft-lb)

At this time, check camshaft end

Fig EM-82 Instaling 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 cyhinder head,
turn camshaft untii No 1 piston 1s at
T DC onits compression stroke

EM155

Fig EM-83 Assembling cylinder 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 Assembling piston and
connecting rod

Notes

a Piston is pressed info connecting
rod, with fitting force of 05to 15
tons, aid of Pisteon Pin Press
Stand ST13030001 1s necessary
When pressing piston pm mnto con-
neciing rod, apply engine oil to pin
and small end of connecting rod
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b Arrange so that oil jet of connect-
ing rod big end is directed toward
night 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 in night
position, with marked side up

Notes

a Top ring i1s chromwum-plated on
liner contacting face

b Second ning has larger taper surface
than top ring

¢ In the combined o1l ring, upper rail
1s the same as lower one

Marked aide
Y L —— )

— -—
| S—
e ey

Pi= ==

Fig EM-86 Installing piston nings

EM158

3  Fmx bearings on connecting rod
and connecting rod cap

Note Clean back side of bearing care-
fully

ENGINE ASSEMBLY

1 The first step in engine assembly
18 to bolt Engine Attachment
ST05260001 to rght hand side of
cylinder block Next, install block on
another Engine Stand ST0501S000
with engme bottom up

2 Set main bearings at the proper
portion of cylinder block

Rear Front

I @©@aoce
NDD

(I

VI
& #1
EM159
Fig EM-87 Main bearings

EM-21

3 Install baffle plate including cyl-
mder block net

Notes

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

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

c Front bearing (No 1) is also the
same type as rear bearing (No 5)
The difference 15 that an oil hole is
provided in the front bearing.

d All upper and lower bearings are
interchangeable

4 Apply engine o1l to man beanng
surfaces on both sides of cylinder
block and cap and then install crank-
shaft

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

Tightening torque
4 5t0 5 5 kg-m (33 to 40 fi-1b)

Notes

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

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

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

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

Gye- After securing bearing cap bolts,

+ ascertain that crankshaft turns

smoothly

®® @O By,

Fig EM-88 Torque sequence of;’-é

cap bolts
\\
g
&
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6 Make sure that crankshaft has
proper end play

Crankshaft end play
005to0 18 mm
{0 0020 to 0 0071 1n)

Fig EM-89 Cheching crankshaft
end play

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

Fig EM-90 Driving side onl sea’

8§ Install rear oil seal using Crank-
shaft Rear O1l Seal Dnft ST15310000

Fig EM-91 Installing rear ol seal

-z
T
r

Note When installing od seal, give
coating of engmne ol to mating
shaft to prevent scratches and fold-
ed hp Also give coating of ol to
periphery of oil seal

9  Install rear end plate
10 Install flywheel securely, and
tighten bolts to specified torque

Tightening torque
14 to 16 kg-m
(101 to 116 ft-lb)

11 Insert pistons in corresponding
cylinder using Piston Ring C{mpressor
EM03470000

EM03470000

Fig EM-92 Instelling piston-rod
assembly

Notes

a Apply engine oul to shding parts

b ;\rrange so that notch mark on
piston head faces to front (of en-
gine

¢ Install piston rings at 180° to each
other, avoiding theirr fit in the
thrust and piston pim directions

Top ning
% Oil ring

i

Thrust direction

l

Piston pin direction

Second ring~ EMI165

Fig EM-93 Piston ring direction

12 - Install connecting rod caps

Tightening torque
4 51t05 5 kg-m (33 to 40 fi-lb)

n-g]f'

EM-22

B
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Fig EM-94 Installing connecting rod
cap

Note Install connecting rods and con-
necting rod caps so that thewr as-
signed numbers are positioned on
the same side and in the same
drection with respect to cylinders

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

Fig EM-95 Checking big end play

Big end play
02to03 mm
(0 008 to 0012 1n)

Install cylinder head assembly

14

oy e® 0—@ ® emien

Fig EM-96 Tightening sequence of
cylinder héad bolts

(1) Thoroughly clean cylinder block
and head surface

- 7 = -Do not apply sealant to any other

’ part of cylinder block and head sur-
face

-
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(2) Tumn crankshaft until No 1 pis-
ton 15 at TDC on 1ts 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 t
. heads of pistons
(6) Temporarily tighten two bolts
@, @ shown in Figure EM-96

Tightening forque

2 kg-m (14 ft-lb)

15  Install crankshaft sprocket and
oll pump dnve gear, and fit ol
thrower

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

16 Install timing chain

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

—

Fuel pump dnve
cam

Chain guide
Chain tensioner
Crank sprocket
Cam sprocket
Chain guide

- ST SV S

EMA439

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

“forty-four chain hinks between two
mating marks of tuming 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

ER”
- e
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17 Install chain slack side guide to
cyhnder block
18  Install chain tensioner

Note Adjust protrusion of chain ten-
sioner spindle to 0 mm (0 1n)

=Chain tensioner
2 Y Assy 50

Fig EM-98 Installing chain tensiwoner '

19 Press new o1l seal in front cover

Notes

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

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

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

20  Install front cover with gasket in
place

1 Timing mark
2 Timing mark

EM545
Fig EM-99 Installing front cover

Notes

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

i i~

P IS

N M:23;
é\é%“ E 23{&.

-~ 2

L

b Install front cover with head gasket
in place

¢ Check height 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 nstalling front cover on
cylinder block, apply coating of
engine o1l to sealing lip of oil seal

Fig EM-100 Front cover bolts

Tightening torque
Size M8 (0315 1n)
10to13kgm(72to94 ftlb)

Size M6 (0 236 1n)
04t006kgm(29to43filb)
21  Install crankshaft pulley and

water pump assembly, then set No:l‘r
piston 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 1 Figure EM-96

Note that two types of bBolts are
used

|
&
5
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¥
Special tool Cyhnder Head Bolt
Wrench ST10120000 . .,

W=y

LR

Tightening torque

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

(51 to 61 ft-Ib)

EM176

Fig EM-102 Cylinder head bolis

-~

Notes '

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

sary

23, Install o1l pump and distributor
i dnving spindle 1n front cover

» Tightenmng torque
11tol5kgm
(8 0to 108 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

= - .L
S
TS
= - =
= - o

T Y
: :
v'*%

I ‘?' -
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ELOO9

Fig EM-103 Setting distributor
driving spindle

Fig EM-104 Installing ol pump

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

Fuel pump tightening torque
12to18kgm
(8 7t0 130 ftIb)

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

Tightemng torque
O1l stramner bolts
08tol 1kgmi(58to80ftlb)
(1l pan bolts
06to09kgm (43 to65 ftlb)

Notes -

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

b Ol pan should be tightened in
criss-cross pattern to a final torque
of 0 6 to 09 kg-1m (4 3 to 6 5 ft-1b)

26 Adjust valve clearance to the
specified dimensions

Special tool
Pwvot Adjuster ST10640001

Tighteming torque
50to 60 kg-m (36 to 43 ft-lb)

Notes
a Furst set clearance to the cold speci-
fications

- /“ = - ~

L

Fig EM-105 Adjusting valve clearance

-
. -

b After engine has been assembled,
run it for at least several minutes,

25  Install ol strainer, o1l pan gasket and finally adjust clearance to the
and o1l pan warm specifications
) z Intake 020 (00079)
Cold
Valve clearance Exhaust 0 25 (0 0098)
. mm (in) Intake 025(00098)
Warm — -
Exhaust 030(00118)
P
27 Instal  cooler  compressor Tightening t(;“rque
bracket to cylinder block, If so 15to20kgm

equipped ,
28 Install rear engne shnger, ex-
haust manifold and ntake mamfold

EM-24

(11 to 14 ftIb)

"
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Fig EM-106 Instaling mamifolds

29  Install dolstnbutor assembly

30 Install carburetor assembly and
carburetor insulator with stamp facing
upward

Tightemng torque
05to10kg-m
(36to72ftlb)

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 thexr
positions Do not forget to 1nstall
gasket )
33  Install rocker cover

Downloaded from www.Manualslib.com manuals search engine

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

36 Install left engine mount
bracket
37 Install clutch assembly on

flywheet with Clutch Aligring Bar
ST20660000

Tightening torque
12t022kgm
(8 7to 159 ftlb)

ST20660000 ’ l EM177
Fig EM-107 Installing clutch assembly

383 Using an overhead hoist and
hfting cable, hoist engine up a way

from engine stand and then down onto
engine carrier

EM-25

39 Install alternator bracket, ad-
justing bar, alternator, fan pulley, fan
and fan belt 1n this order Then, check
to be sure that deflection of fan belt 1s
held within 8 to 12 mm (0 315 to
0472 1n) when thumb pressure 13
applied midway between pulleys [A
pressed force 15 about 10 kg (220

Ib)]

Fig EM-108 Fan belt tension

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

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

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

=

f]

it

Ay

Engine model

Cylinder arrangement

Displacement cc (cu 1)

Bore and stroke mm (1n)

Valve arrangement
Firing order

Engine 1dle pm

Manual transmission

GENERAL SPECIFICATIONS

Automatic transmission (in “N” position)

Compression ratio

Ol pressure (Warm at 2,000 rpm)

kg/cm?2 (psi)

SPECIFICATIONS

a) Valve mechamism

Valve clearance (Warm)
Intake
Exhaust

Valve clearance (Cold)
Intake
Exhaust

e

Valve head diameter
Intake
Exhaust

Valve stem diameter
Intake
Exhaust

Valve length
Intake_
Exhaust .

Valve hift
Intake
Exhaust *

Valve sprning out-of-square

- Valve spring free length

Intake and exhaust Outer
Inner

o

g

-

139

{

mm (in)

mm (in)

mm (1n)

mm {(in)

mm (1n)

mm (in)

mm (1n)

mm (1n)

Dawnloaded from www.Manualslib.com manuals search engine

EM-26

L18

4, 1n-line

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

1-3-4-2

700
800

85

35104 0(50 to 57)

025 (0 0098)
030(00118)

020 (0 0079)
025 (0 0098)

420t0422(1654to01 661)
350t0352(1378 to 1 386)

7965 to 7980 (0 3136 to 0 3142)
794510 7960(0 3128 to 0 3134)

1149 to 1152 (4 524 to 4 535)
115710 116 0 (4 555 to 4 567)

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

less than 1 6 (0 063)

49 98 (1 968)

.44 85 (1 766)
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Valve spring pressured length
(valve open)
Intake and exhaust
Outer =
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
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
. ) .o

Camshaft yourna] diameter
" Ist, 2nd, 3rd and 4th

Camshaft bend

Camshaft journal to beaning clearance

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

—_—

Downloaded from www.Manualslib.com manuals search engine

mm/kg (in/lb)

mm/kg (in/1b)

mm {1n)

mm (in)

mm (1n)

mm (in)

mm (1n)

mm (in)

mm (1n)

mm (1)

mm (1n}

mm (1n)

mm (in)

mm (in)
mm (1n)

mm (1n)

EM-27

29 5/49 0(1 161/108) .
24 525 5 (0 965/56 2)

40 0/21 3 (1 575/47 0)
35 0/12 3 (1 378/27 1)

590 (2 323)
10 6 (0 417)

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

12 223 to 12 234
(0 4812 to 0 4817)

0020 to 0 053 (0 0008 to 0 0021)

. 0040to 0073

(0 0016 to 0 0029)

14 (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)

008 to 038 (0 0032 to 001 50)

N
70 (0 276)

i

47 949 to 47 962
(18877 to 1 8883)

0 02 (0 0008)

0038 to 0 067 (0 0015 to 0 0026) ;~

/

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

s,
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¢) Connecting rod

Center distance mm (in) . 13035 (5 1319)

) Beanng thickness (Standard) mm (i} . . .. 1493t01506(00588 to00593)
Big end play ) mm (in) . . 02010 030{0008 to 0012) )
Connecting rod bearing clearance mm (in) I . 0025 to 0055 (0 0010 to 0 0022)
Condnectmg rod bend or torsion (per 100 mm or 2 937 1n) . . ’

mm (1n) . .. less than 0 03 (0 0012)

d) Crankshaft and mam bearing

Journal diameter mm (in) .. . 59 942 to 59 955 (2 3599 to 2 3604)
Journal taper & out-of-round mm (in) N “less than 0 01 (0 0004)
Crankshaft free end play mm (in) . . 005t0018 (0 0020 to 00071)
Wear himit of dittoed play mm (n) . . . 03(0118)
Crank pin diameter mim (1n) - . 49 961 to 49974 (1 9670 to 1 9675)
Crank pin taper & out-of-round mm (n) R less than 0 01 (0 0004)
Main bearing thickness (Standard) mm (in) . . . . 1827t01835(00719 to 00722)
Main bearing clearance mm (1) . 0020 to 0 062 (0 0008 to 0 0024)
Wear limit of dittoed clearance mm (in) . 012(00047)
Crankshaft bend mm (in) . . . . 005 (00020)
Flywheel runout at clutch disc contact face ‘
mm (i) less than Q 15 (0 0059)
e) Piston
Y Piston diameter (Service standard) , mm (in) . . . 84 985 to 85 035
’ (3 3459 to 3 3478)
050(00197)  Oversize mm (in) .. 854651085515
(3 3648 to 3 3667)
100(00394)  Oversize mm {in) - . e 85 965 to 86 015
(3 3844 to 3 3864) -
Ring groove width + mm (1n)
Top . . e . . 2030 to 2 050 (0 0799 to 0 0807)
Second .. - . 2020 to 2 040 (0 0795 to 0 0803)
ol . e . .- .. 4015 to0 4040 (0 1581 to 0 1591)
Piston to bare clearance mm (1n) . . . 0 025 to 0 045 (0 0010 to 0 0018)
Piston pin hole offset » : mm (in) 095to1 05 (00374 to 00413)
Piston pin hole diameter ., mm (in) ' 21 001 to 21 008 (0 8268 to 0 8271)
f) Piston pin !
Pin diameter " mm (n) . . 20 993 to 20 998
(0 8265 to 0 8267)
Pin length mm (in) . .. - 72251073 00 -
(2 8445 to 2 8740)
Piston pin to piston clearance mm (in) . 0003 to 0 015 (0 0001 to 0 0006)
Interference fit of piston pin to connecting rod bushing 7
mm (in) . O, 0 015 to 0 035 (0 0006 to 0 0014)
EM-28"
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g) Piston ring
Rang height mm (1n)
Top and second e e . e e e et e . 1977t01990(00778 to 0 0783) .
Side clearance mm (in) ‘
Top . e e e e e e e e e v e 0040 to 0073 (0 0016 to 0 0029)
Second .. e e e e e e ce e 0.030 to 0 070 (0 0012 to 0 0028)
‘Ring gap ) mm (lﬂ) N
Top .. . . . v « .. 025t0040(00098 to 00157)
Second . .. . v . 030to050(00118 to 00197)
il . .. . . .+ v+ .« . .. 030t0o090(00118to 00354)
h) Cylinder block
Cylinder bore inner diameter mm (1n) . 85.000 to 85.050
(33465 t0 3 3484)
Wear ltmit of dittoed inner dtameter mm (n) .. . 02 (00079)
Cyhnder bore taper and out-of-round mm (in) 0.015 (0 0006)
Difference in cylinder bore mm (1n) . . . 005 (0 0020)
Surface flatness mm (i) .. .. less than 0 05 (0 0020)
i) Cylinder head
- Surface flatness mm (1) . less than 0 05 (0 0020)
TIGHTENING TORQUE )
Cylinder head bolts kg-m (ft-1b) . e . 70to85(51to61)
Connecting rod bigend nuts  kgm (ft-lb) . . e e e 45to55(33to40)
Flywheel fixing bolts kg-m (ft-1b) i . Ce .. e ow. 141016 (101 to 116)
- 2%
Main beanng cap bolts kg-m (ft-1b) 45to55(33to40)
Camshaft bracket bolts kg-m (ft-1b) 18t020 (1310 15) i
Camshaft sprocket bolt kg-m (ft-1b) r 12 to 16 (87 to 116)
01 pan bolts kg-m (ft-1b) 06t009(43t065)
O1l pump bolts kg-m (ft-Ib) 11to15(801to108)
Ol stramner bolts kg-m (ft-1b) 08to11(58t080)
01.1 pandram plug kg-m (ft-Ib) .. 20t030(14 t022)
Rocker pivot lock nuts kgm(ftlb) . ... . . . . 50to60(361t043)
Camshafi locating plate bolts  kg-m (ft-1b) . . v e . e e e 06t009(43t065)
Carburetor nuts kg-m (ft-1b) e . . e e e e 051010(36t072)
Manifold bolts kg-m (ft-1b) . . . . 15t020(11to14)
Fuel pump nuts kg-m (ft-1b) .. . .o 12t018(87t0 130)
Crank pulley bolt kg-m (ft-Ib) .. o e . 12 to 16 (87 to 116)
Water pump bolts kg-m (ft-Ib) 04t005(29t036)
Front cover bolts kg-m (ft-Ib) ' 8mm(0315m)dia 10tol3(72t094)

6mm(0236mm)dia 04t006(29t043)
EM-29
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

I Noisy engine

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

Loose piston in cylinder

Recondition cylinder

Broken piston nng Replace
Improper connecting rod alignment Reahign
Camshaft knocking Loose beanng Replace

Excessive axial play

Replace bearning thrust plate

Rough gear teeth Reparr

Broken cam gear Replace
Timing chain noise Improper chain tension Adjust

Worn and/or damaged chain Replace

Worn sprocket Replace

Worn andfor broken tension adjusting Replace

mechanism,

Excessive camshaft and beanng clearance Replace
Camshaft and valve Improper valve clearance Adjust , ‘
mechanism knockmg Worn adjusting screw Replace

Worn rocker face Replace

Loose valve stem 1n guide Replace guide

Weakened valve spring Replace

Seized valve

Reparr or replace

Water pump knocking Improper shaft end play Replace

i Broken impeller Replace .
11  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 stemn or ream gurde

Replace

Replace or clean

Downloaded from www.Manualslib.com manu

Poor quahty of fuel

EM-30

als search engine

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 o1l Clean crankcase, replace oil and ol 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
5 S$T1103S000
Valve guide reamer This guide 15 used for All Fig EM-44
set e Pressing used guide out of place L-series
¢ Drniving a new guide into place
— ST11031000 e Finishing the bore of new guide
Reamer
(122mmdia)
— ST11032000
Reamer
(80mmdia)
— ST11033000
Dnift
SE192
6 ST11650001 i
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 B
SE193
7 | sT12070000
Valve hfter This tool 15 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-8]

or nstallation of valve collet (for general use) :

SE194
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Tool number For Reference
No & Description use page or
tool name Umt mm (in) on Figure No
8. | ST13030001 Thus tool 1s used with a press to drive pin 1nto, or out of, All Fig EM-29
connecting rod L-series | Fig EM-84
Piston pin press stand
20(079)
= —~—
L o
& D o
i)
2
. < 1
120 (4 72 3 (Q‘\
- 100 (3 94) €188
9. | ST15310000 This 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 e P v giving
seal dnift
SE189
10 | ST16518000 This tool 15 used to remove the cap from mam bearing All Fig EM-25
When using this tool, turn its adapter into the threaded hole  |L-series
Crankshaft mamn 1n man bearing cap
bearing cap puller
ST16511000 r
Body
250(98)
ST16512001
Adapter
28001100
SE190
11 ST16610001 This tool 1s used to pull pilot bushing cut of place L18 Fig EM-66
Pitot bushing puller
/ %11\4
U
™ :
44 (1 73
S = - - SE191 -

g

EM-34
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Tool number For Reference
No & Description use page or
tool name Unt mm (in) on Figure No
12 S§T17420001 This tool 15 used to prevent chains from falling out of place All Fig EM-19
1n removing cylinder heads or cam gears and shafts L-series
Chain stopper
> s0asn
230(9 06)
SE195
13 ST19320000 This tool 1s used to take o1l 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 Ths tool 15 used to mstall clutch assembly to engine L20B | Fig EM-107
Clutch aligning bar
SEQ01
15 EM03470000 This tool 15 used to compress piston rings whale piston 15 All Fig EM-92
being inserted into cyhnder models
Piston ring
compressor

SE199
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ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT
OlIL 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
Et-3

LUBRICATION
CIRCUIT

The pressure lubncation of the
engine 1s accomplished by a tro-
chod-type o1l pump This pump
draws the ol through the o1l strainer
into pump housing and then forces 1t
through the full flow type od filter
into the mamn oil galiery Part of the
ol 1s sypplied to all crankshaft
bearmés, chain tensioner and timing
chain  Oil suppled 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 The other part of the ol is
brought to the ol gallery in the

Downloaded from www.Manualslib.com manuals search engine

ELOO7
Fig EL-1 Lubncating circuit

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

ELOO8
Fig EL-2 Lubricating eyhnder head

EL-2

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

01l supphed through the No 2 and
No 3 camshaft bearings 1s then fed
to the rocker arm, valve and cam
lobe through the oil gallery in the
camshaft and the small channel at the
base circle portion of each cam

OIL PUMP

The ol pump 15 located 1n the
bottom of the front cover by four
bolts and dniven by the ol pump
drnive spindle assembly which 1s dnven
by the helical gear on the crankshaft

The o1l pump assembly consists of
an ol 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/cm2 (80 psi)

Removal

1  Remove distnbutor

2 Dramn engmne o1l

3 Remove front stabibzer

4  Remove splash shield board

5 Remove ol pump body with
drive spindle assembly

Installation

1 Before instaling ol pump 1n
engine, turn crankshaft so that No 1
piston1s at TDC

+
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2 Fil pump housing with engine
ol, then align punch mark of spindle
with hole mn o1 pump as shown m
Figure EL-3

ELOO9
Fig EL-3 Algning punch mark
) and ol hole

3 Using a new gasket, install ol
pump and dnve spindle assembly so
that the projection on its 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 1n order or not by checking the top
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of spindle through distributor fitting
hole

4. Tighten bolts secunng ol 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, inner 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 sprmg® (®
Washer ®
Regulator cap
Cover gasket

OO0~ bW e

ELO12

® ® O

Fig EL-6 Oi pump
Inspection

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

Tr09

Or excessive wear

3. Check 1inner rotor
looseness in pump body

4  Inspect regulator valve for wear
or scorng

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

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

shaft for

1 Side clearance
2 Tip clearance
3 Outerrotorto
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
mner rotor) and gap between body
and straight edge

The gap should be —003 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 llmll‘:
e tommerrato) ™| &S0 te000a1) | 020©0™)
Rotor tip clearance mm (in) ]6815; ?833047) 020 (0 0079)
8:;:;:: TP mm ) ?olc?otsc;(ij :} o0s3) | 3000197
Sflfinﬁ OO €T mm () ?oogotf’z(:cf ?) oosy | 0200 007;) ‘

EL-3

P

1

-
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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
01l pump cover bolts

Regulator valve cap nut

Specifications
Oil pressure at idhing
Regulator valve spring
Free length
Pressured length

Regulator valve opemung pressure

6IL FILTER

The o1l filter 1s of a cartnidge type
The ol filter element should be re-
placed penodically with the use of Ol
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
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OIL PRESSURE
REGULATOR VALVE

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

)
1

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

kgfem? (psi)
mm (in)

mm (in)

kg/cm? (ps1)

RELIEF VALVE

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

ELO15
Fig EL-9 Remouing oil filter

EL4

ELO14

Fig EL-8 Regulator valve

11to15(@8to1l)
07t010(to
4t0 5 (29 to 36)

08028 (11 to 40)

525 (2 067)
348 (1 370)
35042 (50 to 60)

With od filter removed, check
valve unut for operation Inspect for a
cracked or broken valve If replace-
ment 15 necessary, remove valve by
prying 1t out with a screwdnver.
Install a new valve m place by
tapping 1t.

Fig EL-10 Relief 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.: pump mounting bol*s
01l pump cover bolts

Regulator valve cap nut

mm (1n)
mm (1n)

mm (1n)

mm (in)

kg/cm?2 (ps)

mm (1n)
mm (in)
kg/cm? (ps1)

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

Standard Wear limt
00410008 020
(00016 to 00 0031) {0 0079)
less than 0 12 {0 0047) 020 (0 0079)
015t0021 050
(00059 to 0 0083) (00197)
0030013 020
(00012 to 0 0051) (0 0079)

08to28(11 to40)

525(2067)

348 (1370)

35t042(501t060)
11to15(8to011)
07t010(5t07) )
4tn 5 (29 to 36) .

TROUBLE DIAGNOSES AND CORRECTIONS

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

il leakage from regulator valve

Ol leakage from blind plug

Tighten or replace
Replace

Decreased ol
pressure

Leak of o1l in engme o1l pan
Dirty o1l strainer

Damaged or worn pump rotors
Malfunctioning regulator

Use of poor quahty engine oil

Correct
Clean or replace
Replace
Replace
Replace

Warning hight
remains ‘“‘on”’-
engine Tunning

Decreased o1l pressure
Onl pressure switch unserviceable
Electrical fault

Previously mentioned
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 leve! CO-2 THERMOSTAT CO-3
Draining and flushing the cooling system C0o-2 Removal and installation Co-3

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

DESCRIPTION

The coolng system 15 of the
conventional pressure type A centr-
fugal pump buwlt the front cover
serves to circulate the coolant
. The pressure type radiator filler

cﬁp installed on the radiator operates

tﬁ},, cooling system at higher than
atmosphenic  pressure The higher
pressure nises the boiling point of the

coolant and increases the cooling
efficiency of the radiator

When the thermostat 1s closed, the
coolant remains 1n the cylinder head
and block for swift warming up of
the engine After reached normal

operating temperature, the coolant
circulates through the radator

i
T

o
T

Ny
!
i) [l -
i ih

/b 1Y !
i

A

1N,

Coolant level

The radiator coolant level should
be checked and mamntained 254 mm
(1 in) below the bottom of the filler
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[P 13

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

CAUTION
To avoid serious personal injury,
never remove radiator cap quickly
when the engine is hot Sudden
release of cooling system pressure
1s very dangerous

I 1t 1s 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 turn
the cap past the stop and remove 1t

Draining and flushing

the cooling system

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

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

WATER PUMP

The water pump 1s of a éentrlfugal
type, which 15 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 n
an alumunum die cast pump body
The bearings are permanently lubn-
cated and sealed to prevent loss of
lubricant entry of dirt

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

€0Q0s

Fig CO-2 Water pump and
front cover

-

Removal

1 Dram coolant nto 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

a

Fig CO-3 Remouing water pump

Disassembly

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

Inspect pump assembly for the
following conditions, and replace 1t 1f
necessary
1  Badly rusted or corroded body
assembly and vane
2  Excessive end play or roughness
of bearings 1n operation

Installation :

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

2 Fill cooling system and check
for leaks at pump |

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

tension y

Fan belt adjustment

The fan belt §hou1ci be properly
adjusted at all time A ftight belt
serves wear of alternator and water
pump bearings A loose belt cause
improper 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
(031 to 0.47 m)

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

THERMOSTAT

A wax pellet type thermostat 15
mounted in the thermostat housing at
the cylnder head water outlet
adjacent to the inlet mamfold The

Cco-3

function of thermostat 1s to control
the flow of coolant, facilitating fast
engme warm up and regulating
coolant temperature The thermostats
are designed to open and close at
predetermuned temperatures and if
not operating properly should be
removed and tested as listed below

[

Removal and
installation

1 Dram coolant partially

2  Disconnect upper radmtor hose
at water outlet

3 Loosen two securing nuts and
remove water outlet, gasket, and
thermostat from thermostat housing
4  After checking thermostat satis-
factonly, remnstall, replacing with, a
new housing gasket

5 Remstall water

outlet and

tighten secuning nuts
6 Replenish coolant and check for

leaks

. cooto

Fig CO-4 Removing thermostat

Inspection

A sticking thermostat will prevent
the coocling system from functioning
properly If the thermostat sticks in
the open position, the engmne wall
warm up very slowly. If thermostat
sticks i the closed position, over-
heating will result Therefore, the
thermostat should be inspected so as
to make sure that 1t 1s in good
condition
1. Submerge thermostat in hot
water 5°C (9°F) above the tem-
perature specified 1n the following
table
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Standard For cold areas For tropical areas
Valve opemung temperature 805ta 835 865toB89 5 751078
°C(°F) (177 to 183) (187 to 193) (167 to 172)
Maximum valve lift above 8/95 above 8/100 above 8/90
mm/°C (1n/°F) (0 315/203) (0315/212) (0315/194)

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

2 Measure the lLft height of valve RAD'ATOR

by wnserting a screwdriver marked at The radiator 13 a conventional

Removal and
installation

the pomnt about 8 mm (0315 )
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.

down flow type having the top and
bottom tanks to distnbute the
coolant flow umiformly through the
vertical tube of the radiator core

The radiator filler cap 15 designed
to mamtain a pre-set pressure [09
kgfem? (13 ps1)] above atmospheric
pressure The relief valve consisted of

1 Drain coolant into a clean con-
tainer

2 Remove front gnlle

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

a blow-off valve and a vacuum valve,
helps to prevent coolant loss from
boihng for by raising the pressure on
the coolant On the contrary, as the
pressure 18 reduced below atmos-
pheric pressure the vacuum valve
allows awr to re-enter the radiator,
preventing the formation of vacuum
i the cooling system

The bottom tank on cars equipped
with the automatic transrmssion n-

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

5 Install radiater 1n  reverse
sequense of removal

- corporates an ot cooler for the Inspection
transmussion fld
Radiator cap should be checked
— for pressure at regular tune up

Fig CO-5 Inspecting thermostat

intervals First, check rubber seal on
cap for tears, cracks or deterioration
after cleaming 1t Then, install radiator
cap on a tester If cap does not hold
pressure or will not release at the
proper pressure, replace cap
Also, mspect radiator for water
leakage using the cap tester under
co012 applying a pressure of 16 kg/cm?
Fig CO-6 Radiator for manual (228 ps1) If such fault 1s detected,
transmission repair or replace radiator

ullumulm
n

7

e

|Ill.l4'| Wiy

insiumersmnrip

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

COo4
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SERVICE DATA AND SPECIFICATIONS

Thermostat
For cold For tropical |
Standard areas areas
Valve opening temperature  °C (°F) 805t0835 865t0895 75to78
i (177 t0 183) (187t0 193) (167 to 172)
Maximum valve hift mm/°C (in/°F) 8/95 8/100 8/90
(031/203) (031/212) (031/194)
Radiator
Type
Manual transmission Corrugated fin type
Automatic transmission Corrugated fin type equipped with oil cooler
Cap relief pressure kg/cm? (ps1) 09 (13)
Cooling system .
Leakage testing pressure kg/cm2 (psi) 16(228)
Capacity .
With heater liters (US qt, Imp qt) 65(6%,53%)
Without heater liters (US qt, Imp qt) 60(6 3%,5%)
Fan -
Number of blades x outer diameter
mm (1n) 4 x 350(14)
Co-5
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TROUBLE DIAGNOSES .AND 'CORRECTIONS

Condation 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 joints Tighten ,
: Damaged cylinder head gasket Replace
Check engine o1l for contamination and refill
as necessary y
Cracked cylinder block Replace o
' o Check engine o1l in crankcase for muxing
( . with water by pulling o1l leve! gauge
Cracked cylinder head Replace
Loose 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 sludge by flushing radiator

‘Replenish

Replace
Adjust
Replace

Corrosion Excessive impurity i 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
Durty 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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FUEL PUMP EF- 2-
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Engine Fuel

) FUEL STRAINER

DESCRIPTION REMOVAL

1 Disconnect inlet and outlet fuel
The fuel strainer 1s of a cartndge

- " lines from fuel strainer, and remove
type It uses a paper element which 3 £x fuel strainer
can be checked for condition from the I
outside This strainer should be re- 2 U
placed periodically i i
I Body | Note Before disconnecting fuel lines,
2 Paper element h_ use a contamer to receive the
3 Cover EF005 remaining fuel in hines

Fig EF-1 Sectional view of cariridge
type fuel strainer

FUEL PUMP

CONTENTS

DESCRIPTICN EF-2 REMOVAL AND DISASSEMBLY EF-3

FUEL PUMP TESTING EF-2 INSPECTION EF-4
Static pressure test EF-3 ASSEMBLY EF-4
Capacity test EF-3

DESCR'PT'ON the engine’s requirements at all pump 1s still mounted on the engine
The fuel pump transfers fuel from speeds Pressure and capacity must be Be sure there 1s fuel 1n the tank when

pump determined by two tests, while the carrying out the tests

the tank to the carburetor n suf-
fictent quantity to meet the engine
requirements at any speed or load

The fuel pump 1s of a pulsating
type designed for easy maintenance
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 18 not
affected by gasoline and held 1n place
by two metal discs and a pull rod = e

This type of fuel pump 1s used mn o W,
the L14, L16 and L18 engines

Outlet-valve
Diaphragm

FUEL PUMP
TESTING

[V I - S I N

Diaphragm spring
A fuel pump 1s operating properly Inlet-valve c
when 1ts pressure 15 within specifi- Rocker arm EFO08
cations and.1ts capacity_is equal to S, 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 clp
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

¢
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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 lhmit indicates an
excessively strong tension of dia-
phragm return spring or a diaphragm
that 1s too tight 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, 1 1ts vacant place,
mstall a suitable contamner as a fuel
sump
2 Start engmne 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, it 15 an indication
that fuel hine 15 clogged or pump 15
maifunctioning

EF-3

REMOVAL AND
DISASSEMBLY

Remove fuel pump assembly by
unscrewing twe mounting nuts and
disassemble 1n the following order
1 Separate upper body and lower
body by unscrewing body set screws
2  Take off cap and cap gasket by
IEmovIng cap screws
3 Unscrew elbow and connector
4  Take off vaive retaner 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 Remouwng pull rod

6 Dnive out rocker arm pin bv
using a press or hammer
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EFO008

Fig EF-4

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

Outlet 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 ol 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 Lubrncate 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 15 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

i

-
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DESCRIPTION

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

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

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 1s as

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

.

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

3 Accelerating pump gives excellent
acceleration

4 The carburetor for automatic
transmisston 1s 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-diesehing solenoid 1s also add-
ed

\

These carburetors are almost similar
i appearance as explained above
except the dash pot for the automatic
transmission models

The differences in peiformance are
explained 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 15 com-
monly used by prirary and secondary
systems, the secondary switchover
mechanism, the starting mechamsm,
accelerating mechamism, etc are also
attached

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

®
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T

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

S small ventun

EF-5

S throttle valve
P small ventun
Choke valve
Slow air bleed
Idle nozzle
By-pass hole

P throttle valve

EF644
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Secondary

Primary system

1 Primary main system

The primary mawin system 15 of
Stromberg type Fuel flows through
the main jet, mixing 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 mamn nozzle See Figure
EF-5
2 Idlng and slow system

Dunng low engine speed, as shown
n Figure EF-5, fuel flows through the
slow jet located 1n the rear left side of
the mamn jet, mixing with air comung
from the slow air bleed, and passes
through the slow economuzer jet, mix-
ing with air coming from the slow air
bleed and then is pulled out into the
engine through the :dle hole and by-
pass hole

Er .
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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 ehmunates such hesitation as
occurs on sudden deceleration of the
car

Slow economuzer system 1s useful to
obtain smooth deceleration at high
speed Models 21A304-03 and -04 are
equipped with the 1dle nozzle as
shown mn Figure EF-5 Through this
nozzle, 1dhing muxture 1s further atom-
1zed by ar stream below throttle valve
and ensures the stable 1dling

Smail opening of the throttie valve
in 1dhing or partial load creates a large
negative _pressure 1n the intake mani-
fold

By this negative pressure, fuel 1s

= -measured through the slow jet located ..

betund the main jet And air comung
from the economizer bleed 15 mixed

EF-6

Pnmary

17 S main jet

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

EF644
Sectional view of two-barrel carburetor

with fuel 1n the emulsion hole

This mixture 1s further mixed and
atomized with ar comung from the
slow air bleed The atomized muxture
1s supplied to the engine from the 1dle
hole and bypass hole via the slow
system passage
3 Accelerating mechamsm

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

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

When the throttle valve 1s shghtly
opened during hght load running, a
high vactum s created in the intake
manifold This vacuum pulls the
vacuum piston upward agamnst 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 furnish fuel

Inlet valve

Pump njector
Weight

Cutlet valve

Piston

Damper spring
Piston return spring
Chp

Stramner

Inlet valve

D DD~ QN LA W R

EF645
Fig EF-6 Acceleration mechanism

1 Vacuum piston

2 Power jet 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
link mechamism The dash pot, which
15 exclusively installed on cars equipp-
ed with automatic transmission, 15
intended to prevent engine stall that
would result from quick application
of the brake immediately after driving
the car, or from the quick release of
the accelerator pedal after treading
1t shightty

When the primary throttle valve 1s
closed at 11° pont 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 mamn jet nmam ar
bleed and emulsion tube, 1n the same
manner as in the prnmdry system, is
pulled out through the main nozzle
into the small ventun

The structure 1s alimost the same as
the primary side, butl enwision tube
and ventun are different Take care
not to assemble improperly

Primary vacuum port
2 Secondary vacuum

port

ETO23

Fig EF-8 Full throttle at low speed
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EF-7

i
! 3 Diaphragm chamber
p . | cover
wumi njector il e 4 Diaphragm spring
Oelj tt " LA I e e 5 Duaphragm
utlet valve . 6 Secondary throttle
Piston o valve
Damper spring 7 Pnmary throttle
Piston return spring valve

ET025

Fig EF-9 Full throttle at high speed
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2  Stepsystem .

The construction of this system
may correspond to the 1dhing 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 throttle
valve edge 1n 1ts fully closed state
3  Secondary switchover mech-
anism

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

As the linkage, 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

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

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

When the primary, throttle valve
opening reaches wider position than
50°, the secondary throttle valve 18
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 15 maimtamed by the float and
ncedle valve - c

Because of the mner air vent type
of the float chamber ventilation, the
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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 is mantamed
by float level and ball valve

If the fuel level 1s 1n accord with
level gauge lIine, 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)

EFO017
Fig EF-10 Adjusting float seat

EFO18
Fig EF-11 Adjusting float stopper

(rw T

T T~
/\é

A1

)

-

L

-

BN
RN S

EF016

T

3y

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 obtamed

arm, rotate dash pot to the proper
position '

EF-8

1 Ballvalve

. ]+H 2 Valve seat
e 3 Float

4 Floatarm

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 15 necessary that the idling
speed of engine and nixture have been
well tuned up and engine 15 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 1s 1n
the range of 1,650 to 1,850 rpm

4  Then fasten loosened lock nut

5 Make sure that the engine speed 1§
smoothly reduced from 2,000 to
1,000 rpm 1n about three seconds

Al !

MAJOR SERVICE
OPERATION

U The perfect carburetor delivers the
proper fuel and air rati0s for all speeds
of 'the particular engmne for which it
was designed By completely disas-
sembling at regular intervals, which
will allow cleaning of all parts and
passages, the carburetor can be re-
turned to. 1ts original ‘condition-and it
will then deliver the proper ratios as it
did when new

To marntain the accurate carbure»

tion of passages and discharge holes, .

extreme care must be taken In
cleaning :

_Use only carburetor solvent and
compressed ‘air to clean all passages
and discharge holes Never use wire or
other pomted mstrument to clean as

calibration of carburetor will | be
affected
Removal

—~ - -

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 mamifold
5 Lift carburetor off mamfold
6 Remove and discard the gasket
used between carburetor and mamn-
fold Replace it, if necessary

Disassembly

1 Mam jets and slow jets on both
primary and secondary sides are
accessible from outside carburetor for
disassembly
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2 Auto-choke heater housing can be
removed by loosening three set screws

4)
1 Choke chamber ETO038
2 Thermostat cover
3 Pump lever \ \
4 Throttle return spring )
S Pumprod

Fig EF-14 -Remouing auto-choke
heater housing

' 1
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,

pump arm can be removed

EF027

pump,

1 Ventw
2 Main arr blced
3 Emulsion tube

4  Sccondary
5 Primary

Fig EF-16 Remouing emulston tubes

5 Throttle chamber can be detach-’
ed from float chamber by removing
rod Tinking diaphragm with the secon-
dary throttle vaive, and loosening
three set screws that hold it

EF-9

It s 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 F.]

unloader

tongue Q‘
Fast 1dlmg screw

ECS28

Fig EF-17 Remouving throttle valve

6 To check float, float chamber
cover’ can be removed as instructed 1n
a separate paragraph

te

b

EF030
Fug EF-IB Disassembling float
" chamber

7 Dhaphragm can be disassembled
by removing three set screws that hold
diaphragm chamber and other three
set screws that hold diaphragm
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 1n any forced
position

Cleaﬂing and
inspection

Dirt, gum, water or carbon con-
tamination i 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
cleamng and inspection while servic-
ng

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

Note Do not pass drlls or wires
through cahbrated 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-
mng

(1) Check float needle and seat for
wear If wear 1s 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 1f 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 in reverse

Replace gaskets, if necessary

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

Careful reassembly will 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 cleanung solvent and blow
arr on them Larger inner numbers
stamped on the jets indicate larger
diameters Accordingly, main 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 nicher 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 2
practical example, when 1t becomes
necessary to economuze fuel at a
hmited sacrifice of output to meet
frequent light-load operation, 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 mcrease
In output 1s desired at the limted
sacnfice 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 mamn jet, secondary mam arr
bleed, step jet and step air bleed could
be distinguished by their white color
panting from jets or air bleed of
prumary 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 engine
troubles It sometimes happens that
the carburetor which has no defect
seems apparently to have some
troubles, when electric system 1s
defective Therefore, whenever the
engine has troubles, electric system
must be checked Tirst before taking to
carburetor adjustment

Condition Probable cause Corrective action
Overflow Dirt accumulated on needle valve Clean needle valve
Fuel pump pressure too high Repair pump
Needle vaive seat improper 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 ___ R ) -
Linked opening of secondary throttle valve . | Adjust

too early

EF-10 -
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Condition Probable cause Corrective action
Power shortage Each main jet clogged Clean
Each throttie 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

Fuel overflows

See the first item

start No fuel 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 L18
Primary Secondary
Outlet diameter mm 30 34
Ventur diameter mm 23 30
16x 8 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 economzer bleed
Power jet

Float level

Fuel pressure

Main nozzle

AUTOMATIC CHOKE
DESCRIPTION

The automatic choke serves to open
the choke plate automatically under
varying 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 fuilly

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 in
the relay bracket of the engine com-
partment and 1s actuated by the alter-
nator *N”’ termunal voltage

|_N'EVER REMOVED

EF-12
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#160 #100
18 -
#100 -
# 41
22
024
26 25
Consequently, the auto-choke
heater actuates only while the engme
18 running
The bi-metal i 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

[
I, 3
b
Ll ALTERNATOR

AUTOMATIC CHOKE
MEATER

AUTOMATIC
CHOKE
RELAY

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
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linkage

3  Check to be sure that thermostat
cover 1s set to meet score marks on the
thermostat housing and cover

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 choke plate

I= -

| g - o —
- 1 Thermostat cover
(Bi-metal chamber) \
2 Thermostat housing
3 Groove . 6
ETO34 Fig EF-20 Birmelal setting

4  Check auto-choke heater source

wiring for secure fitting
5  Start engine and check that choke

plate progressively opens as engine

warms up

If 1t doesn’t, there 15 a problem m
the auto-choke mechamsm So pro-
ceed with trouble diagnoses

TROUBLE DIAGNOSES AND CORRECTIONS

Trouble 1n Choke mechanism ‘
. (;heck auto-choke heater
Good No good:
Replace
B * thermostat
, cover
Check wiring and relay
Good No good
Replace
—= auto-choke
relay

Check and adjust choke and carburetor hinkage

i
.

AUTO-CHOKE choke heater with a low reading ‘ochm-
HEATER meter
. Ensure that' resistance between
Inspection
P auto-choke ‘heater termmal and

Measure the resistance of auto- thermostat housing 15 8 62 + 03 at

EF-13
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about 20°C .

If 1t 13n’t, replace thermostat cover

Note Remove air cleaner to facihtate

thus operation

A EC519
Fig EF-21 Measuring resistance
of auto-choke heater

}
A

Replacement

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

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

ECS520

Fig EF-22 Remouing 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

() Power source Replacement

From
alternator The auto-choke relay 1s 1nstalled

behind the relay bracket in the engine
compartment (R/H)

l. Remove screws retaimng relay
bracket to dash side panel (R/H)

Inspection

1 Turn gmtion switch “ON”’ and
check the voltage of harness side ter-
minal of auto-choke heater with a low
reading voltmeter No voltage should
exist If voltage exists, auto-choke
relay 1s out of order Thus check relay

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

tom

Note The hamess for auto-choke 2 Remove screw retaining auto-
choke relay to relay bracket Relay
can then be taken out

3 Install new relay in the reverse

sequence of removal

heater is blue (L)

Fig EF-25 Auto-choke relay

Fig EF-23 Auto-choke heater
connector

=

2 Start engine and check the volt-
age of harness side 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

1 2-pomt relay \
2 Voltage regulator &Y
3  Auto-choke relay /(W
4 Light relay -2 \
5 Hom —
©) CH EC602
Fig EF-26 Remouing auto-choke relay
Fig EF-24 Checking auto-choke relay
3 Disconnect connector for auto- ADJUSTMENT
choke relay and check the continuity
through auto-choke relay In the Vacuum break adjustment 3 Gonp vacuum break rod with

phers, and pull straight fully

4  Under this condition, adjust the
gap between choke valve and carbure-
tor body to 15 mm by bending

normal condition, continuity should
not exist between (1) and @ 1
When 6V direct current 15 applied 2

Completely close choke valve
Hold choke valve close by stretch-

between @ and @, continuity be-
tween (1) and (@ should-exist If 1t
doesn’t, replace auto-choke relay

ing a rubber band between choke
piston lever “and stationary part of
carburetor

EF-14
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vacuum break rod” See Figures EF-27 -
and EF-28


http://www.manualslib.com/

Engine Fuel

Choke piston rod
Diaphragm

Choke piston lever
Choke valve

Choke connecting rod

LS IR PO S

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 5 mm by bend-
ing  unloader tongue See Figure
EF-29
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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
15 started

EC525

Fast1dling screw

a
Eﬂ?cl:der tongue ”1
/ Q'.

{

g
. (S
EC526

Fig EF-29 Adjusting choke unicader

Fast idling adjustment
(Carburetor removed)

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

View from the bottom
of carburetor

EC527

Fig EF-30 Measuring throttle valve
clearance

Fast 1dling cam steps

4th
3rd
2nd
1 LT

EC528 st

Fig EF-31 Fast Wdiing cam

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

M/T 076 mm

AT 098 mm

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

Engine
Throttle Clearance | rouopition {rpm)
opening “A” —
(degree) mm L18
Manual 11+05 076+ 005 {2,000+ 100
Transmission
Automatic | 3495 098+ 005 | 2,400+ 100
Transmission
EF-15
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IDLE COMPENSATOR
DESCRIPTION '

The 1dle compensator 1s basically a
thermostatic valve which functions to
mtroduce the air directly from the air
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

ETO033

; :"“ 1dling cam respense to the underhood air temper-
ut
3 Fast dling screw ature as shown below
4  Choke valve
5 Choke connecting rod
6 Throttle valve
Intake air Bi-metal
Fig EF-32 Adjusting the clearance of temperature function
throttle valve
Below 50°C Fully close
50°C to 65°C Close to open
3 Install carburetor on engine
Start engine and ensure that fast o
Above 65°C
1dling screw 15 on the second step Fully open
4  After warming up, measure en-
gine rpm It should be at the specified
value Alr cleaner
5 To adjust fast 1dle rpm, turn fast .
wdhng screw clockwise to increase =i
and counterclockwise to decrease a0k

Onifice

i}
i

To intake
manifold

Fast idiing adjustment

(Carburetor installed) Frood

Fig EF-33 Construction of idle

If fast 1dling speed 15 too high or
compensator

too low, adjust fast 1diing
1. Warm up engine thoroughly
2 Stop engine and adjust fast :dhing
screw

Turn fast 1dhing screw clockwise to
mcrease, or counterclockwise to de-
crease, engmne speed See Figure
EF-32
3. Start engine and place upper side 1 Warm up engine completely _
of fast 1dling screw on second step of 2 Open engine hood and remove air
fast 1dling cam See Figure EF-31 cleaner cover
. Ensure that engine speed is.within __
the specified range

If not, repeat above operation to
obtain correct engine speed

INSPECTION

tor with a heat gun
And measure operating temperature
" of tdle compensator

EF-16
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3 _ Direct warm arr to 1dle compensa-_

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 ar from dryer is directed to
these parts evenly.

4  [Idle compensator 1s 1n good order
if a “hissing” sound 1s heard when 1ts
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

EC618

Fig EF-35 Remouing idle
_ compensator
(L24 and L26 engines)”

4  Installation 15 in the reverse se-
quence of removal
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SECTION EC

EMISSION

CONTROL

SYSTEM

GENERAL DESCRIPTION EC- 2

CRANKCASE EMISSION £C- 2
CONTROL SYSTEM )

EXHAUST EMISSION EC. 3
CONTROL SYSTEM ]

EVAPORATIVE EMISSION

CONTROL SYSTEM EC-1i
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Emission Control System

GENERAL DESCRIPTION

There are three types of control system

They are

(1) Crankcase emission control system
{(2) Exhaust emussion control system
(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 ventilation
(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 Ventlation hose
EC2 REPLACEMENT
EC-2

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

Under full-throttle condition, the
mamfold vacuum 1s msufficient to
draw the blow-by flow through the
valve, and 1ts flow goes through the
tube connection 1n 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 (Ol separator

3 Sealed filler cap

4 Baffle plate

§ Oul level gauge

6 “O” Ring

Fig EC-1 Crankcase emussion control system
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EC-2

_ECO31

'

EC-2
EC-3

INSPECTION

P.C.V. valve

Check PCV valve in 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 mlet Replace PCV
valve 1 accordance with the Mam-
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 air [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 1s 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 igmtion tining under
varying car running conditions so as to
reduce HC and NOx emussiens
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" ecses
Fig EC-4 Checking flame arrester

REPLACEMENT

1  Disconnect ventilation hose from
PCV valve

2  Remove PCV valve from mntake
manifold See Figure EC-5

Fig EC-5 Remouving PC V valve

3 To mstall, reverse the removal
procedure

Notes
a After installng PCV valve on i
take mamfold, ensure that there 1s
no arr leakage
Tightening torque
30to40kg-m

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

EMISSION CONTROL SYSTEM

CONTENTS

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

EC- 3 BOOST CONTROLLED DECELERATION
7 EC- 4 DEVICE (BCDD) EC- 8
DESCRIPTION EC- 8
EC- 5 INSPECTION EC- 9
EC- 5 ADJUSTMENT EC- 9
EC- 5 REPLACEMENT £C-10

This system consists of a throttle
switch, a two-point distributor and
some electrical winng and sensors as
illustrated in the following figure The
main component of this system 1s the
distnibutor, which has two breaker
pouts One 1s for advance — optimum
ignition timing and the other for re-
tard — delayed by 6° from optimum
timing

EC-3

When the car 1s running 1in wide
open throttle, the advance timing (op-
timum one) 1s used n order to im-
prove fuel consumption Conversely,
the retard timing 1s used when the car
1s runming 1n urban areas The throttle
switch detects such running conditions
by monitoring the throttle vaive open-
ng
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The advance and retard timings are engine 15 cold, the optimum timing 18
changed by a relay which momtors always obtamed with the aid of the
whether the throttle opens more than water temperature switch

40° or less than 40° But when the

iGNITION
SWITCH
g ) ——1e o
i ] BATTERY|
€Y
41 (0) Ecas2
- Fig EC-8 Ignition timing mark
ADVANCE
@ @ SIDE POINT ) ®
ad °L
=

[ () WATER TEMPERATURE
SWITCH

I © ThTCH e swimon 5 If not, proceed with trouble diag-
L L = RETARD™ = IGNITION noses
SIDE POINT COIL™" @ 2POINT- RELAY If the system 1s 1n 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 '

® When accelerator pedal 1s depressed
more than half its stroke, conti-
nuity should exust

e Conversely, when accelerator 1s re-

1 Advance pomt leased, continuity should not exist
2 Retard pont

If above test does not produce
proper results, replace or adjust throt-
tle switch

Fig EC-6 Throttle control system

INSPECTION _ 3 _Start engine and keep 1t at 1dhing .
speed

Check grution timing while re-
peatedly connecting and disconnecting
the two hamess side lead wires which Accelerator pedal Continuity
were connected to throttle swatch

1 Warm up engine completely and
then turn 1t off

2  Disconnect pair of wires from
throttle switch installed beside car-

buretor
4 If the results are as below, the Depressed Yes
Note To facilitate disconnecting _ SyStem 1sn good condition Released No
these wires, remove arr cleaner Connect two harness wires

— Advance timing
Disconnect two harness wires
~— Retard timing

Note Difference between *“Advance”
and “Retard’ 15 about 6°.

*Fig EC-7 Diwsconnecting throttle ’ - ECaB3
switch wire Fiyg EC-9 Checking throttle suntch

EC-4
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TROUBLE DIAGNOSES AND CORRECTIONS

Trouble in Spark advance control system

-

Check continuity of water temperature switch

No good

R Good

Cl}eck operation of 2-pomt relay

Good

No good

Check 2-point distributor wiring

Good

No good

-

1

Others
I lgmtion timing adjustment
2 Pomnt gap adjustment

WATER TEMPERATURE
SWITCH

The water temperature switch,
equipped with a par of lead wires, 15
installed on the thermostat housing

One lead wire is connected to the
harness wire and the other 1s for body
earth When the engine 1s warmed up
(coolant 15 above 50°C), there 1s no
continutty Conversely, when the
engmne is cold (coplant 1s below 50°C),
tﬁerq 1s continuity between the two
terminals )

EC4Ba

Fig EC-10 Water temperature switch

Inspection

1 Disconnect water temperature
switch lead wires from harness wire
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. Replacement

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

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
201to30kgm

Note Prnior 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
engine 1s warmed up and the throttle
valve 1s 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 Tum igmtion switch on

Note It 1s
engine

unnecessary to start

2 Disconnect parr of distnbutor
lead wires at connector

e
c

i

EC488

Fig EC-13 Disconnecting distributor
lead wire

3 Check continuity between har-

ness side terminals in the connector
disconnected n step 2

When engine 1s warm enough, conti-
nuity should exist If not, replace
2-point relay

Note When engine is cold, disconnect
water temperature swiich terminal

4  Then depress accelerator pedal
more than half 1ts stroke, and check
continuity as in step 3

If continuity does not exist, 2-point
relay is 1n good condition

If 1t does, replace 2-point relay
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Replacement
-

EC6E00
Fig EC-14 Disconnecting 2-point relay

EC-6

2o

| — 3

5] Useless

6 °_3 To advance point
Useless

To retard point

Power source

To water temperature switch &
throttle switch

[~ R ¥ I - N SO .

EC4B7?

Fig EC-12 2-pont relay

The 2-point relay 1s installed behind
the relay bracket m the engine com-
partment
1 Disconnect battery ground cable
and relay connector

2  Remove screws retamng relay
bracket and pull bracket out a httle

Note. Three screws are at upper side
of bracket and other two are at the
bottom,

1 Auto-choke relay
2 Voltage regulator
3  2-point relay

4 Horn relay

5 Light relay

@ Connector for auto-choke relay
8 Connector for voltage regulator

2-pomt relay
Voltage regulator
Automatic choke
Light relay

Hom

U B N

EC601
Fig EC-15 2-point relay replacement


http://www.manualslib.com/

Emission Control System

3 After removing 2-point relay
retaining 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 15 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 Disconnect two throttle switch

lead wires

3 Remove two screws

throttle switch to carburetor
Throttle switch can then be taken

out

4 [Installation can be carnied out in

the reverse sequence of removal

retaining

Note In remnstalling throttle switch,
some adjustment is necessary. Refer
to the following section, Adjust-
ment
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Ad)ust screw

s " ECa”92
- [
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 pont adjust-
ment of the throttle switch 15 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 i the following figure

Notes

a Opening gauge can be made with a
conventional M8 bolt and paper
On the paper, mark the 40° point

b Indicator is also necessary
Indicator should be 1nstalled 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

EC488
Fig EC-20 Distributor

Inspection

<<CAP AND -ROTOR HEAD>

The cap and rotor head must be
nspected at regular intervals In adds-
tion, pont replacement and pomnt gap
adjustment also should be carried out
at regular imtervals

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 it , . :

ki

< Contact pomnt adjustment >

Contact point should be replaced n
accordance with the Mantenance
Schedule ;

Standard pont gap 1s 045 to 055
mm If size 15 off the standard, adjust-

When pownt surface 1s rough, re-
move trregulanties with fine sandpaper
of #500 or #600 or with o1l stone.

When wear on contact points 1s
noticeable, replace points together

with contact arm

N\~ 1 Lead wire
2 Set screw

Fig EC-21 Breaker

ET268
Fig EC-22 Adjusting point gap

< Contact point replacement >

Furst 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 out toward you by

raising 1t shightly Contact point and

arm can then be removed together
Install new contact point and arm

< Vacuum advance mechamism
mechanical parts >

If vacuum advance mechanism fails
to operate properly, check for the
following 1tems and correct the
malfunction as required
1 Check vacuum inlet for signs of
leakage at 1ts connection If necessarsr,
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 perforrhance of con-
denser depends on capacity and degree
of insulation 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
emissions during coasting

The high manifold vacuum during
coasting prevents the complete com-
bustion of the mixture gas due to the
reduced amount of mixture gas avail-
able

As a result, an excess amount of HC
1s emitted into the atmosphere

When manifold vacuum exceeds the
set value, this BC DD operates to
supply additional mixture gas of
optimum muxture ratio’ - . ’

- ment can be made by looseming pornt ~_.assembly 1n reverse sequence, of re: __.. - Complete combustion of fuel 1s__

screws  Gap gauge 15 required for
adjustment

moval Apply a light coating of grease
to cam

EC-8
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assisted by this additional muxture,
and HC emissions are thereby reduced
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e

INSPECTION

1  Connect vacuum gauge to intake
manifold

=N T
L=

Fig EC-24 Connecting vacuum gauge

ET28S

Note A service plug 1s mstalled on
mtake mamfold. Remove this plug
and install an attachment which 1s
equipped with a vacuum gauge

2 Start engine and observe vacuum
gauge while floonng and releasing ac-
celerator pedal abruptly .

Note This operation simulates the
engne coasting condition

3 I BCDD 15 n good condition,
vacuum gauge will indicate the follow-
ing phenomena
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1 Air passage

2 Mixture control valve
3 Diaphragm-11

4 Vacuum control valve

' EC514

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
¢ Idling pressure

Negative
pressure
13

Set

pressure

Idhing

pressure

Time
Charactenstic curve of BCB D
* EC502

© Fig EC-25 Characteristic curve of
. ’ BCDD

K
-

4 If 1t 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 remamns inoperative 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

A
Idhng

Negative
Pressure

Time

Negative
Pressure

Set
Pressuie

Idhng
Negative
Pressure

Time
ECS503

Fig EC-26 Characteristic curve
(high operating pressure)
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< Low operating pressure >

When operating pressure 1s too low, engine rpm will not fall to idle speed

Negative
Pressure

C

Opcrating
Set pressure

Pressure
Idling

Negative
Pressure

Time

Negative
Pressure D
Operatimg
Set pressurc
Pressure oo oo
Idhng S S
Negative
Pressure
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 engmne and confirm that
operating pressure 1s at the specified
value

BCDD set pressure
—560 + 10 mmHg

1 Adjusting scruw Q}
2 Cover
ETO27

Fig EC-28 Adjusting control valve

ET2386
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b
1
|

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 in their original position

REPLACEMENT

1  Remove three BC DD securing
screws, BC DD 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 Secunng screws
2 Assembly screws

Fig EC-30 RemouingBCDD

EC-10

2 New BCDD assembly can be
installed n the reverse sequence of
removal

Tightening torque
02to04kgm

Note After securing three secunng
screws, rescrew other three
BCDD assembly screws in order
to avoid warping BC D 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

4

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

Downloaded from www.Manualslib.com manuals search engine

CONTENTS
EC-11 Checking fuel tank vacuum relief valve
EC-13 operation £C-13
REPLACEMENT £C-13
EC-13 Flow guide valve £C-13
EC-13 Fuel liquid separator {Sedan and Hardtop) EC-14
Fuel liquid separator {Station Wagon) EC-14

2 Fuel hquid separator
3 Vapor vent line
4 Flow guide valve

The flow gwde valve prevents
blow-by gas from flowing into the fuel
tank and gwdes fresh air nto 1t,
preventing gasoline vapor from escap-
ing 1nto the carburetor air cleaner

While the engine 1s stopped, the
evaporative gas opens the flow guide

EC-11

valve and 15 led to the crankcase Once
the engine starts, the gas evaporating
in the crankcase, 1s sucked into the
mamfold for combustion When the
pressure of the sealed type fuel tank,
fuel hquid separator and vapor vent
line becomes negative by decreasing
the fuel, the flow guide valve opens to
send fresh air from the carburetor air
cleaner to the fuel tank


http://www.manualslib.com/

Emisston Control System

Fuel hquid separator
1 uel tank with positive
sealing filler cap

1 1low guide valve
2 tuel pipe

3 Vent line

4 lueltank

5

6
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From air cleaner

From fuel tank

=9 To crankcase

Sedan and Hardtop

Station Wagon

- EF609

T v~ SV - - -—

Fig EC-31 Euvaporative emission control system

EC-12
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INSPECTION

Checking fuel tank,
fuel liquid separator and
vapor vent line

I Check all hoses and fuel tank
filler cap ‘
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 into vapor vent
line through cock little by little until
pressure becomes about 400 mm Aq
(Water height) Then, leave clamp and
cock closed for 2 5 minutes

5  After 2 5 minutes, measure height
of hlquid 1n manometer

Varnation 1n 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 drep to zeroin
short time when filler cap 1s removed,
hose 1s stuffy

Note In case vent hne 1s stuffy,
breathing 1n fuel tank 1 not
thoroughly made, thus causing in-
sufficient delivery of fuel to engine
or vapor lock It must therefore be
reparred or replaced

400 mmAq (15 71nAq)

3-way connector

B\
% B

I low puide valve

Manometur

tuel hquid separator

1 ucl tiller cap

ECO029

Fig EC-33 Checking evaporative emission conltrol system

Checking flow guide valve

This valve 15 mounted 1in the engme
compartment Marks A, F and C are
engraved in the body of the valve to
mndicate the connection of the vapor
vent line

From tuel tank

t rom
carburetor
air cleancr

ETO042 To crankease

Fig EC-34 Checking flow guide
valve
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1 Dhsconnect all hoses connected to
the flow guide valve

2 While lower pressure air 1s pressed
mnto 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 air
does not flow, the valve should be
replaced But when the air 15 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 15 10 mmHg In case of
improper operations or breakage, re-
place 1t

EC-13

F rom
carburctor
air cleaner (A)

! rom fuel tank (1 )

T

0 crankcase (C)

« _  EF640

Fig EC-35 Flow guide valve

. -
1

Checking fuel tank vacuum-
relief valve operation "

S

Remow‘re fuel filler cap and see it
functions properly

1 Wipe clean valve housing and have
1t in your mouth o

2 Inhale air A shight resistance ac-
companied by valve indicates that
valve 1s 1n good mechanical condition
Note also that, by further inhahng air,
resistance should be disappeared with
valve clicks

3 If valve 1s clogged, or if no resist-
ance 1s felt, replace cap as an assem-
bled umt

Ventilation hole

Pressure rehef 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 lquid separator
(Sedan, Hardtop)

On the Sedan or Hardtop model,
the fuel liquid separator 1s located on
the lower side of the parcel shelf
1  Remove rear parcel shelf fimsher
by removing rivets
2  Remove four bolts securing fuel
hiquid separator to parcel shelf panel
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3 Fuel hquid separator can then be
taken out in the trunk roem

4 Installation 15 1n the reverse se-
guence 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 retainng fuel
liqud separator

3  Taking out fuel hquid separator,
disconnect fuel vapor hoses Fuel
liquid separator can then be taken out
eastly

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

EF613
Fig EC-39 Remouing fuel hquid

separator (Station Wagon)
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A
NISSAN MOTOR CO., LTD.
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SECTION EE

ENGINE
ELECTRICAL

'SYSTEM

BATTERY

"STARTING MOTOR

CHARGING CIRCUIT
ALTERNATOR
REGULATOR
IGNITION CIRCUIT
DISTRIBUTOR

_IGNITION ColIL

SPARK PLUG

EE- 2
EE- 3
EE-11
EE-13
EE-19
EE-25
EE-26
EE-31
£E-32
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ENGINE ELECTRICAL SYSTEM

REMOVAL
CHECKING ELECTROLYTE LEVEL
CHECKING SPECIFIC GRAVITY

REMOVAL

1  Disconnect negative and positive
terrmunals

2 Remove nuts from battery
clamps, take out clamps

3 Remove battery

<

CHECKING
ELECTROLYTE LEVEL

Remove six filler plugs and check
the electrolyte level 1n each filler If
necessary, add only distilled water to
bring the level to the indicator 1n each
filler opening. Do not overfill

CHECKING
SPECIFIC GRAVITY

Specific gravity of battery electro-
lyte 15 tested by a hydrometer If the
state of charge of battery 1s 60% full,
or specific-gravity reading 1s 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. 12C(1 82E) tem-
perature A correction can then be
made by using the following formula
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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
520 Specific 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 partally
charged battery

The state of charge of battery can
be determined by the following table
if the specific gravity of electrolyte 1s
known Before checking, check to be
sure that cells are filled to correct
level.

~ e
LS ]
&, e L
o e i
; 1200 T
g um =,
& AL
g 77 ]
& 1240 - $
T a0 ’j |
'
u‘;" e 10 20 30 @ 50 60 10 80 M
_ Charging conditrén (%) __
EEQO2

Fig EE-2 Charging condition

EE-2

Specific gravity at electrolyte temperature (St)

EE-3
EE-3
EE-3

==

Read top level
with scale

e

1 Thermal gauge

2 Hydrometer EE0O

Fig EE-1 Checking specific gravity

130

12

e
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Fig EE-3 Specific gravity at
electrolyte temperature
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Battery freezing

Temperatures at which battery
electrolyte freezes vary with acd
concentration or its specific gravity A
battery with a insufficient state of
charge will freeze at lower tem-

battery falls below 1 1, the indication
15 that the batiery 15 completely
discharged and will freeze readily
when temperatures fall below freezing

Note Use extreme caution to avoid
freezing battery since 1t will
generally ruin the battery

peratures If specific gravity of a
’ 0 ;
\
5 -10
OV
2 =20
5
o —30
o
& —40
ot
=]
e 30
=
=
g —60
E .
Q
= _170
L3
! . —80

V

CHARGING

Battery must be recharged when
electrolyte-gravity reading falls below
120 with eléctrolyte level being
satisfactory If battery 1s quick-

L3

SPECIFICATIONS |
DESCRIPTION - :
OPERATION

CONSTRUCTION

REMOVAL

DISASSEMBLY

CLEANING AND INSPECTION
Terminal !

Field coil

Brushes and brush lead wire
Brush spring tension

Armature assembly

Downloaded from www.Manualslib.com manuals search engine

100 104 108 112 116 120 124 128 132
Specific gravity of electrolyte

EEQD4

Fig EE-4 Freezing pownt 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-

Ll

STARTING MOTOR

!

munals should be cleaned wath a brush
and common baking-soda solution In
addition, the following items should
be observed during recharging battery
1 Be sure that electrolyte level 1s
above top of each plate

2  Keep removed plugs 1n a safe
location

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 f[at 20°C (68°F)]
Correction can be made by adding
distilled water into cells as necessary
5 Keep battery away from open
flame whule 1t 1s being recharged

6  After all vent plugs have been
tightened, clean all spraying of electro-
lyte off upper face of battery .

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

COITOS10N

CONTENTS

EE- 4 Over-running clutch assembly EE- 8
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SPECIFICATIONS

Type

Voltage

Qutput

Starting current (voltage)

No load current (voltage)

No load starter revolution
Shaft type of pinton gear
Number of teeth on piion gear
Number of teeth on ring gear
Weight

DESCRIPTION

The function of the starting system,
consisting of the battery, 1gnition
switch, starting motor and solenoid, 15
to crank the engmme The electrical
energy 1s supplied from the battery,

7

kg (Ib)

the solenoid completes the cuwrcunt to
operate the starting motor, and then
the motor carries out the actual
cranking of the engme

Shift lever
Over-running clutch
Pinion

Pinion stopper
Armature

{

]
1
4

EEQ0S

5 4

Yoke

Brush

Magnetic switch Ass’y
Plunger

Lo RN N P Ry

Fig EE-5 Sectional view of starting motor

OPERATION

When the ignition switch s turned
fully clockwise to the START posi-
tion, battery current flows through
“sertes” and “shunt” coils of the
solenoid, magnetizing the solenoid
The plunger 1s pulled into the solenoid
so that 1t operates the shuft lever to
move the drnive pimion into the
flywheel nng gear—Then-=the solenoid
switch contacts close after the drive
pinzon 15 partially engaged with the
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ring gear

Closing of the solenoid switch
contacts causes the motor to crank the
engine and also cut out the “series”
coil of the solenoid, the magnetic pull
of the “shunt” coil being sufficient to
hold the pinion 1n mesh after the
shifting has been performed

After the engine-starts runming, the
driver releases the ignition key and it
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(1D)

position

This breaks the solenoid circuit so
that reverse current flows through the
series coll, and the magnetic field
builds up mn the direction 1n which the
plunger moves back As this happens,
the resultant force of the magnetic
fields in the shunt coil and the series
coul becomes zero The return spring
then actuates the shift lever to pull the
plunger, which allows to open the
solenoid  switch  contacts  Con-
sequently, the starting motor stops

1 3 4
2 5
% N NT
.I t
= | )
1 (]
.~ — e o

EEO06
1 Stationary contact 8 Shift lever
2 Series coil 9 Dnive pinion
3 Igmtion switch 10 Ring gear
4 Solenoid il Pinion sleeve spring
5 Shunt coll 12 Armature
6 Plunger ___ __13 Movable contactor
7 Return spring 14 Battery

Fig EE-6 Starting motor circuit
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More  positive  meshing and the pimion along the armature shaft, from the motor armature to the ring
demeshing of the piuon and the ring into or out of mesh with the ring gear gear, but permit the pinion to over-run
gear teeth are secured by means of the teeth The over-runming clutch s the armature after the engme has
over-running clutch The over-running designed to transmit driving torque started

clutch employs a shift lever to shde

CONSTRUCTION

S

1 Shift lever pin Pinion stopper

2 Gear case 14 Pmion

3 Dust cover 15 Over running clutch

4 Shift lever 16 Field cod

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 Thrust washer 22 Metal :
11 Stopper washer 23 Rear cover . £e007
12 Stopper clipe 24 Through bolt

Fig EE-7 Exploded view of starting motor

REMOVAL magnetic switch and remove magnetic 2 Remove two through bolts and

1 Disconnect battery ground cable switch assembly brush cover assembly

Disconnect black wire with yellow
tracer from magnetic switch termunal,
and black battery cable from battery
termunal of magnetic switch
2 Remove two bolts securing start-
ing motor to pgear case Pull starter
assembly forward and remove starting
motor ,

DISASSEMBLY

I Loose nut securnng connecting E£008 cE00e
plate to magnetic switch “M” ter- Fig EE-8 Remouing magnetic switch
minal Remove three screws securing assembly Fig EE-9 Remoung brush couer

EE-S
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3 - Remove yoke assembly by hitting
lightly with a wooden hammer

6 Unsolder brushes, using ‘a
soldering-1ron and remove each brush

EEQ10
Fig EE-10 Removing yoke assembly

4  Withdraw armature assembly and
shift lever

EEO11

Fig EE-11 Remowing armature
assembly and shift lever

5 Remove pinion 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 ring with

over-unning clutch  Withdraw over-
assembly

running  clutch from

armature shaft

EEO12

Fig EE-12 Remouing over-running
clutch assembly
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EEO13

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 coils 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

EEO14

Fig EE-14 Remouing brush holder

EEQ15

Fig EE-15 Disassembly

. .

" Field coil

Check field coil for msulation 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 coil
t for continuity

4 r

Testing field coul for ground:

-" Place one probe of circmt 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 field coil
for ground

Field coil tester for short:

Unsolder the‘connectlr‘lg “portion of
each coil and “proceed to .the same
mentioned above ‘ -

-If a defective coil'1s found, 1t
should be replaced

Brushes and. =™ -
brush lead wire

Check the surface condition of
brush- contact and wear of brush If a
less than 6 0 mm (0 236 1n), replace
be replaced

If brush 1s worn and its height 1s
less than 6 0 mm (0 236 in), replace

Check the connection of lead chp
and lead wire

Check brush holders and spring chip
to see 1f they are not deformed or
bent, and will properly hold brushes
agamst the commutator , \

If brushes or brush holders are
dirty, they should be cleaned
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Brush spring tension
Check brush spring tension by a

spring scale as shown in Figure EE-18

The reading should be 1 6 kg (3 51b)

Armature assembly

Check external ~ appearance - of
armature and commuiitor
1., Measure armature shaft for bend
by a dial gauge Replace armature
shaft 1f the bend exceeds 0 08 mm
(00031,1n) .,

EEO19

Fig EE-19 Inspecting armature
- v “ 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 n), or the depth of insulating
mica 18 less than 02 mm (0 0079 1n)

EE-7

ENGINE ELECTRICAL SYSTEM

Replace spring 1if tension 1s lower than
14kg(311b)

EED18

Fig EE-18 Inspecting brush spring tension

from commutator surface Com-
mutator (armature) should be turned
mn a lathe, so that the out-of-round 1s
less than 005 mm (00020 1n)
Insulating nuca should alse be under-
cut so that the depth of 1t 15 from 0 5
to 0 8 mm (00197 to 0 0315 1n)

The wear limt of commutator
diameter 15 2 mm (0 079 in) If com-
mutator 1s beyond reparr, replace

. Note It 18 recommended to replace
commutator as an assembly if wom
or damaged .

EEQ20

Fig EE-20 Inspecting commultator
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|

TI1

\

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 circuit tester, place one test
probe onto 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 piece of iron over armature
core, rotate armature If the plate
vibrates, armature 1s shorted

e@ce
- - -==—"- - EE023
Fig EE-23 Testing armalure for
short
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05to08mm

(0 0197 to 0 0315 1n)

File

Y
Commutator
Segment

Incorrect

EE021

Fig EE-21 Undercutiing insulating mica

6  Check armature for continuity by
placing probes of tester on two
segments side by side If tester shows
no conduction, the circuit 1s open

Over-running
clutch assembly

Inspect pinion assembly and screw
sleeve Screw sleeve must shde freely
along armature shaft spilines 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

VEEEY

Fig EE-24 Over-running clutch
assembly

Brush holder test
for ground

Using a circurt tester, ple;ce one test
probe onto negative side brush holder
and another onto positive side [f

EE-8

tester shows conduction, brush holder
1s shorted to ground Replace an
insulator or brush holder

EEQ25

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 is
more than 0 2 mm (0 0079 m), replace
metal Press in a2 new bearing and
adjust the clearance 003 to 0 10 mm
(0 00t2 to 00039 in) Bearing metal
should be so pressed 1n that the end of
the bearing metal would be equal to
gear case end plane

Magnetic
switch assembly

Inspect magnetic 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 wilt be satisfactory when
installed to engine Starter motor
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should also be subjected to the test
when the cause of abnormal operation
15 to be determined A bnef outline of
the test 1s given below

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 m these test are shown
“specification ”

Swiatch Battery
) ©
Starter motor oo
5
B ao®
L=
E
') \W: W)
Voltmeter Ammeter

Diagnosis of test

1 Low speed with no-load and high
current draw may result from the
following causes
(1) Tight, dirty or worn bearings
(2) Bent armature shaft or loosened
field probe
(3) Shorted armature,

Check armature further
(4) A ground armature or field,

a  Remove mput terminal

b Raise two negative side brushes
from commutator

¢ Using a cucuit tester, place one
probe onte input terminal and the
other onto yoke

¢ If tester indicates conduction,
raise the other two brushes and check
field and armature separately to
determine whether field or armature 15
grounded

2  Falure to operate with high
current draw may result from the
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EE026

Fig EE-26 No-load testing

following items

(1) A grounded or open field coil
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 1s
operated with no-load
(3) Burned out commutator bar

Weak brush spring tension, broken
brush spring, rubber bush, thrust out
of mica in commutator or a loose
contact between brush and com-
mutator would cause to burn com-
mutator bar
3 Low current draw and low
no-load speed would cause high
nternal resistance due to loose con-
nections, defective leads, dirty com-
mutator and causes listed on item
2-(3)

EE-9

Magnetic switch
assembly test

Ignition switch

+6

Battery Starter motor
EE027
Fig EE-27 Cwcuil of magnetic switch

assembly test

If the starting motor check 1s
“0K,” check magnetic switch as-
sembly  Connect cables between
“negative” battery terminal and start-
ing motor “M” termunal, “positive”
battery termunal and starting motor
“S” terrunal connecting 1gnition
switch in series as shown in Figure
EE-27

With ignition switch on, measure
the gap “ £ between pinion front
.edge and ptmon stopper

03tol Smm
(00118 to 0 0591)

E€028
Fig EE-28 Measuringgap “2£ "
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SERVICE DATA s

< S114-103P > - ¥ :
Armature shaft diameter (pinion side) mm (1n) ' 10950 to 10 368 (0 4311 to 0 4318)
Armature shaft diameter (rear end) mm (1n) v 11450to 11468 (04508 to 04515)
Amendment limit of shaft diameter mm (1n) 01 (00039)
Amendment limit of shaft bent mm (in) 008 (00031)
Clearance between shaft and bush mm (1n) 003 to01(00012 to 0 0039)
Amendment hmit of dittoed clearance mm (1) 02(00079)
Outer diameter of commutator mm (in) 350(1378)
Wear Iumit of commutator diameter min (1n) 20(0079)
Brush length mm (1n) 18 5(0728)
Wear limit of dittoed length mm (in) 60(0236)"
(remaining brush should be more than) mm (1) 12 5(0492)
Brush spring tenston kg (1b) 08(18)
Front bracket metal inner diameter mm (1n) 11 000 to 11 018 (0 4331 to 0 4338)
Rear cover metal inner diameter mm (1n) - 11500to 11 521(04528 to 0 4536)_

- v
-

8
-~ - - - (RS

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
[ ¢ L]
Starting motor will Discharged battery ' Charge or replace battery .
not operate Defective solenoid switch | Repair or replace solenoid switch -
Loosen connections of terminal ' ‘Clean and tighten terminal
Defective brushes Replace brushes
Defective starting motor Remove starting motor and make test
Nousy stariing motor | | Loose secuning bolt - Tighten bolt
Worn pinion gear Replace pinion gear
Poor lubrication , Fillm ol )
= r
Worn commutator Disassemble motor
Worn brushes o Replace brushes ' :
Starting motor Discharged battery . i Charge or replace battery
cranks slowly Loose connection of termmnal ~ = ~ | Clean and tlghtén terminal )
Worn brushes Replace brushes
-~====-—=2=. | Locked brushes R T - Inspect brush spring tension=or-repair brush
holder
EE-10
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Condition

Probable cause

Corrective action

Starting motor
cranks slowly

Dirty or worn commutator
Armmature rubs field col

Defective solenoid switch

Clean and repair
Replace assembly

-Repair or replace switch

Starting motor
operates but does

Worn pinton

% Locked pinion guide

Replace pinon |

Reparr plmon guide

not crank engine

Worn ring gear : .
) -

Replace ring gear

Starting motor will
not disengage even
igmtion switch 15
turned off

Defective solenord switch L

Defectrve gear teeth -

Repair or replace solenoid switch

. . - -Replace defective gear

The charging circuit consists of the
battery, alternator, regulator and
necessary wirtng (o connect thcse
parts The purpose of this system 1s to
convert mechanical energy from the
engine nto electrical energy 'which 15
used to operate all electrically operat-
ed units and to keep the battery fully.
charged

When the igmition switch 18 set to
“ON,” current flows from the battery
to ground through the 1ignition switch, *
voltage regulator IG termunal, primary
side contact pomnt *‘P1,” , movable .
contact pomnt “P2,” voltage regulator '
“E" termtnal, alternator “F” termmal,d
field coi and alternator “E” termmnal,’
as shown 1n Figure EE-29 by full line
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”
termunal, lamp side contact pont
“P4,” movable contact pownt “P5,”
and voltage regulator “E” termunal, as
shown by dotted line arrow marks
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CHARGING CIRCUIT

“~ Then, the warning lamp lights

When the alterpator begins to
operate, three-phase alternating .cur-
rent 1s induced in the armature Thas
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”
terminals (nearly. a half of the output
voltage), and Ycurrent ﬂows .from
voltage regulator “N”~ terminal to “E”
terrunal or ground through the coil
“VCI” as shown Figure EE-30 by
the dotted line arrow marks Then, the
col “VCI” 15 excted, and the
movable contact ‘pont “PS” comes
mto 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 hine arrow marks

When the alternator speed 15 in-
creased or the voltage starts to nse
excessively, the movable contact point

EE-11%

1

“P2” 15 separated from the primary
side contact “P1” by the magnetic
force of col “VC2™ Therefore,
registor “R1” 1s applied into the field
circut and output voltage 1s decreased
As the output voltage 1s decreased, the
movable, contact pomnt *“P2” and
primary side contact “P1”’ comes into
contact once agamn, and the alternator
voltage increases Thus, the rapid
vibration of the movable contact point
“P2,” maintains an alternator output
voltage constant

When the alternator speed 1s further
mcreased or the voitage starts to rise
excessively, the movable contact point
“P2” comes nto contact with
secondary side contact pomt “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 maintams an
alternator output voltage constant
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EE029

Fig EE-28 Charging circuit (I)
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Fig EE-30 Charging circuit (1)

Voltage regulator
EE-12

Alternator
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DESCRIPTION
REMOVAL
DISASSEMBLY
INSPECTION AND REPAIR
Rotor tnspection
inspection of stator
" Inspection of diade

DESCRIPTION

In the alternator, a magnetic field 1s
produced by the rotor which consists
of alternator shaft, ficld coi, pole
pieces, and shp rings The slip rings
pressed 1n the shaft conduct only a
small field currént Output current 1s
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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 Specifications 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
hke a one-way valve for electricity so
that charging current passes easily but

reverse current 1s shut out In ths
alternator, six diodes (three negative
and three positive), are mstalled in
positive and negative plates as an
assembly

Pack-type sihcon diodes are used
in this alternator These diodes are
direct-soldered at thew tips, and
constructed with positive and negative
comjunction They are mounted on the
two plates which combimne the
function of heat-dissipating plate and
positive/negative terrunals and  are
light 1n weight and easy to service

Pulley assembly

Front cover

Front beanng

Rotor

Rear bearing

Stator

Rear cover

Brush assembly

Diode set plate assembly

EE-13

Diode cover
Through bolis

— 3 NO 00~ N Lh e )

—

Fig EE-31 Exploded view of alternator
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1 Front bearing
2 Rotor
3 Stator

=

T

REMOVAL

1 Disconnect negative battery ter-
minal
2  Disconnect two lead wires and

connector from alternator ’

3 Loosen adjusting bolt
4  Remove alternator drive belt.
5 Remove parts associated with

alterpator from engine
6 Remove alternator from vehicle

DISASSEMBLY

I Remove pulley nut, pulley nm,
fan and spacer

Fig EE-33 Removing pulley and fan
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EE035
Fig EE-35 Separating front cover
with rotor from rear cover

4 Remove three sel screws from
beaning retainer, and separate rotor
from front cover -

©Qoan

EEQ032

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

EEQ36
Fig EE-36 Remouing rotor

5 Pull out rear beering from rotor
assembly with a press or bearng
- . puller
Note Do not disconnect N terminal
from stator coil lead wire

.

EED37

Fig EE-37 Pulling out of rear
bearing (1)

1 “N” terminal
2 Brush holder
3 Brush holder cover

.

EE034
Fig EE-34 Remouing brush -

3 Loosen and remove through
bolts Separate front cover with rotor

tapping front bracket with a wooden

Fig EE-38 Pull'ng out of rear
mallet

bearing (11}

EE-14
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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 wron

7 Remove A termunal nut and diode
mstallation nut, and remove diode
assembly ‘

/ o
°°
1 Diode assembly e
]

2 Diod o,
Diode cover EE039

Fig EE—39 Remouing diode assembly -

Note Use care in handing diode
assembly to prevent an undue stress
on it

INSPECTION AND
REPAIR

Remove alternator from vehicle and
apply tester between lead wire F
(white with black tracer) and lead wire
E (black color) - -

When the resistance 18 approxi-
mately 552, the condition of brush and
field coil 1s satisfactory When no
conduction exists in brush or field
coll, or when resistance differs
remarkably between those parts, disas-
semble and inspect |

EE040

Fig EE-40 Inspecting alternator
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Rotor inspection
1 Conduction test of rotor coil
Apply tester between slip rings of
rotor as shown in Figure EE-41 If
there 15 no conduction, discontinuity
of field coll may exist When resistance
15 approximately 44 at normal
ambient temperature, condition 1s
satisfactory

EE041

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
coul or ship ning may be grounded

Fgi 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 1s no con-
duction between individual terminals,
cable 1s broken

Replace with stator assembly

EE-156

) EEQ43

Fig 43 Testing stator for
conduction

2 Ground test

If each lead wire of armature coil
(including neutral wire} 1s not con-
ductive with,stator core, condition 18
satisfactory If there 1s conduction,
stator co1l 1s grounded

Stator core EE044

Fig EE-44 Testing stator for
ground

Inspection of diode

Perform a conduction test on
diodes i1n both directions, using an
ohmmeter A total of six diodes are
used, three are mounted on the
positive (5 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

[ =——

.

P

<K

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 Terminal EEO46

Fig EE-46 Inspecting positive diode

Diode installed on © plate 15 a
negative diode which allows current
flowing from & plate to termunal
only In other words, current does not
flow from termmnal to © plate

lt(—) plate
2 Terminal
Fig EE-47 Inspecting negative diode

EE047

Pred

&-1

E 1 (+) plate
2 (-) plate

3 Diode
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Nemed bt
Fig EE-45 Conductwe direction of diode

If current flows toward both
posttive and negative directions, diode
15 short-circuited If current flows n
the same direction only, diode 15 In
good condition These diodes are
unserviceable If there 15 a defective
diode, replace all diodes (six diodes) as
an assembly (See below table )

Test probe of a circunt tester
Conduction
S
terminal @ plate X
@ plate terminal —
terminal © plate —
© plate terminal X
© plate @ plate X
@ plate @ plate —

Inspection of brush

Check movement of brush and if
movement is unsmooth, check brush
holder and clean 1t

Check brush for wear If 1t 1s worn

EE-16

W;

Fig EE-48 Inspecting diodes

down to less than the specified limut,
replace brush assembly

Check brush pig tail and, if found
defective, replace

03(;_

EEO048

Fig EE-49 Brush wear imit
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Spring pressure test

With brush projected approximate-
ly 2 mm (0 079 in) from brush holder,
measure brush spring pressure by the
use of a spring balance Normally, the
rated pressure of a new brush spring 1s
255t03455(90to 122 0z)

Moreover, when brush 15 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 diode assembly ternunal,
carry out the operation as fast as
possible
2  When nstaliing diode A termunal,
wnstall insulating bush and insulating
tube correctly .

-
.

Insulating bush
Rear cover

Diode assembly
Insulating tube

EEQ50

A terminal bolt
Diode cover

A h & W h =

’

‘Fig EE51 Sectionel view of diode
and A ternunal

3 Tghten pulley nut with tighten-
ing torque of 350 to 400 kg-cm (303
to 347 indb) When pulley 1s tighten-
ed, make sure that deflection of V-
groove 1s less than 0 3 mm (0 0118 1n)
n)

Fxgp EE-52 Tiwghtening pulley nut

ALTERNATOR TEST

Before conducting an alternator
test, make sure that the baitery s fully
charged ~ -

To conduct a test, it 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 1n the
manner indicated in the flow chart
below

4  Start engine

1 Disconnect connectors at alternator
2 Connect one test probe from voltmeter positive terminal to “N” terminal or “BAT” terminal Connect the other

test probe to ground Make sure that voltmeter registers battery voltage
3 Turn on headlights and switch to Main Beam

5 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 1t

Measured value Over 12 5 volts
Alternator 1s in good cond:tion
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I Alternator

+

Battery

S

Notes -

2 Do not run engme at the speed of
more than 1,100 rpm while test 15
being conducted on alternator

b. Do not race engine

Voltmeter

EEOQ52

Fig EE-53 Testing elternator -

SPECIFICATIONS
AND SERVICE DATA

Specifications

Model

Item

LT150-05B

Apphicable to

Maker

Nomuinal rating

Ground polanty

Revolution

Minimum revolution under no load
Output current

Pulley ratio

610 all models
HITACHI |
12V-50A°

Negative

1,000 to 13,500 rpm’
Less than 1,000 rpm
37 5A (14V, 2,500 rpm) -
225

Service data

Stator coll

Resistance per a phase Q

Rotor cout

Remsta_nce ) Q

Brush )
Brush length
Wear limat

Spring préssire
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mm (1n)
. mm (in)
T kg(iv)

EE-18

0 17 [at 20°C (68°F)]
4 4 [at 20°C (68°F)]

145(0571)
7 (0 276)
025 t0 035 (055 to 0 77)°
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Ship ning ) .-
Outer dia mm (in) 31(122) RN ‘
Reduction limit mm (1n) 1(0039)
Repair accuracy ) mm (in) 005 (0 0020)
CONTENTS - ;
DESCRIPTION EE-1G'  Charging relay EE-22
MEASUREMENT OF REGULATOR - SPECIFICATIONS AND SERVICE ~
VOLTAGE - EE-20 DATA ' EE-23
ADJUSTMENT EE-22 TROUBLE DIAGNOSES AND
Voltage regulator EE-22 CORRECTIONS (including afternator)

EE-24

DESCRIPTION

The regulator consists basically of a field circuit direct to ground, and the

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

upper contacts, when closed, complete
the field circuat sto ground through a
resistance (field cod), and produces
alternator output

The charge relay 15 sumlar in
construction to the voltage regulator

When the upper contacts are closed,
ignition warning lamp goes on

(a) Construction of voltage regulator
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EE-19

EEO53
Fig EE-54 View of remouving cover
As for the construction, the voltage

regulator 1s very simular to the charge
relay as shown in Figure EE-55

EEO54
1 Pont gap 10 Adjust spring 1 Point gap 10 Lock nut
2 Lower contact 11 Coil 2 Charge relay contact 11 Adjust spring
3 Armature 12 3mm (0118 n) dia 3 Connecting spring 12 Coll
4 Core gap sCrew 4 Armature 13 3nmun (0118:n) da
5 Yoke gap 13 4mm (0157 1n) da 5 Core gap screw
6 Connecting spring screw 6 Yoke gap 14 4mm (0157 i) da
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 Stuctural view
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MEASUREMENT |
OF REGULATOR
VOLTAGE

Regulator voltage 1s measured with
regulator assembled with alternator
When measunng voltage with regulator
mounted on vehicle, it 15 necessary to
rotate engine at high speed

Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and
resistor (025 ohms) 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 25¢2) and negative side termunal of
ammeter Falure to follow this
caution causes needle of ammeter to
swing violently and reversely, resulting
in a damaged ammeter
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REGULATOR

GENERATOR

WIRE HARNESS
Short-circuit here (between
fuse side terminal and (-]
terminal of ammeter) before
starting the operation

FUSE BOX

RESISTOR FOR BATTERY | V
MEASUREMENT AMMETER VOLTMETER
{10A) {30A)

EEQS55

Fig EE-56 Measuring regulator voltage with regulator on vehicle

(3) Refer to the following chart to parts are 1n good condttion

determine 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 avaiiable .
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 withun limats shown in the below

table
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)

1475 to 15 25 -
1460 to 15 10

14 45 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

Downloaded from www.Manualslib.com manuals search engine

regulator 1s cold
b To measure voltage, raise engine
speed gradually from idling to rated

EE-21

‘ three mnutes

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 1s
deviated from rated value, adjust
regulator 1n  accordance with the

tollowing mstructions
1 Inspect contact surface, and 1f
rough, lightly polish surface with fine
emery paper (#500 or 600)
2  Measure each gap, and adjust if
necessary Adjust core gap and point
gap n 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 pout 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 screwdnver

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 5V

Use a DC voltmeter, and set up a
crrcuit as shown i 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 terminals of re-
gulator and alternator

2 Alternator curcuit defective
if continty exists
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Below 5 2 Volt

(Pilot lamp remains hit)

1 Check fan belt tension

2 If correct, remove regulator
and adjust as necessary

Over 52 Volt

(Pilot lamp remains 1it)

Pilot lamp relay coil or contact
points out of order

Replace regulator

Over 5 2 Volt

" (Prlot lamp does not hit)”
Pilot lamp relay assembly 1s i good condition

EE-22
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L (W/R) - 1G (W/B)
A W) | F (W/B)
Regulator |/
N (Y) |// E (B}

Voltmeter

EE059
Fig EE-60 Testing charging relay

t

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 coil resistance

o lib-o o = I

Rotor coll inserting resistance 10

Voltage coil series resistance 31°

Smoothing resistance 40

Core gap mm (in) 06to10(00236 to00394)

Pomnt gap _mm (En) 035t0045(0014t00018)
Charge relay

Release voltage Y 472 to52at“N” termunal

Voltage coll resistance ' 2 37 8 [at 20°C (68°F)]

Core gap mm (n) 08 to 10(00315 to 00394)

Point gap - mm (in) 04 to 06 (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 cutput

Sticking brushes
Dirty brushes and shp rings

Loose connections or broken leads

Open stator winding

Open rotor winding

Open diodes

Shoited 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 regulator operation and repair or
replace as required

Retighten terminal connection

Replace wire

Low output

Loose or worn fan belt

Sticking brushes

Low brush spring tension

Defective voltage regulator

Durty shp rings

Partial short, ground, or open in stator
winding

Partially shorted or grounded rotor winding

Open or defective diode

Retighten or reptace 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

Nosy alternaior

Loose mounting
Loose drive pulley
Defective ball bearing

Improperly seated brushes

Retighten mounting bolts
Retighten pulley correctly
Replace bearng

Seat brushes correctly

EE-24
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The 1gnition circuit consists of the
igmtion  swatch, col, distributor,
wiring, spark plugs and battery

The circuit 1s equipped with a
resistor  During cranking, electrical
current bypasses the resistor, thereby
connecting the 1igmition coil directly to
battery This provides full battery
voltage available at coll and keeps
igmition 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 circut, result-
mg 1n high voltage spark between the
electrodes of the spark plugs in engme
cylinders This circuit contains the
secondary winding of the ignition coll,
coil to distributor high tension cables,
distnibutor rotor and cap

When the ignition switch 1s turned
on and the distributor contact points
are closed, the pnimary current flows
through the pnmary winding of the
cod and through the contact ponts to
ground This flowing produces a
magnetic field around the coill 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
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IGNITION CIRCUIT

This system consists of a throttle
switch, a two-pomnt distributor and
some electrical wiring and sensors as
lustrated in the following figure The
main component 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 timmng 1s used when the car
1s 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 momitors
whether the throttle opens more than
40° or less than 40° But when the
engine 18 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 in the distributor cap

Then the spark obtains while the
hgh 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 distnibutor 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, mspected and maintained to
obtain good firing

The remainder of the igmtion
component parts should be inspected
for only their operation, tightness of
electrical terminals, and wirning con-
dition

The 1gmtion circuit 1s shown below

IGNITION
SWITCH
( T eo—te o
BATTERY
(ape!
i @
)
0) @ ADVANCE
SIDE POINT e ®
L
=Rk 1
1 WATER TEMP u
7 @ WATER TEMPERATURE
= = ~ RETARD® = IGNITION (@ THROTTLE SWITCH
SIDE POINT coiL @ 2POINT- RELAY
EE461
Fig EE-61 Ignmition system circuit diagram
EE-25
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DISTRIBUTOR

CONTENTS
CONSTRUCTION EE-26 Advance mechanism EE-28
CHECKING AND ADJUSTMENT EE-26 DISASSEMBLY AND ASSEMBLY EE-28
Cap and rotor head EE-26 Disassembly EE-28
Point EE-26 Assembly ) EE-29
Replacing distributor breaker points EE-27 SPECIFICATIONS AND SERVICE
Checking and adjusting ignition timing EE-27 DATA EE-30
Condenser EE-28

1

The distributor foliows the conven-
tional design except for the dual
points, 1 ¢, breaker plate with contact

anism, vacuum unit, dnve shaft and
rotor Figure EE-63 shows a sectional
view of the umt

CONSTRUCTION

Distibutor model | Applied engine

advance mech-

D4B4-02 Li8

The distbutor for the L18 engine
has two breaker ponts, located
opposite each other with a phase
difference

The difference 1n phase can be
adjusted by turming the adjusting
screw

A phase difference of 6° crank
angles 1s adopted Two breaker points,
which consist of advance and retard
breakers, are placed in parallel with
each other i the primary 1gmtion
circutt

The retard breaker point works
when the relay is 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 breakefr—;mmt
2 Retafded breaker point EE462
Fig EE-62 External view of

dual points
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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 tume to time If cap 1s
cracked or 1s leaking, replace with a
new one

EE-26

4 Condenser
5 Shaft
6 Housing

EE463

7 Governor weight
8 Cap
9 Side plug

Fig EE-63 Construction

Point

Standard gap of retarded points 1s
045 to 0 55 mm and standard gap of
advanced points 15 040 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, mstall distributor
on engine and proceed as follows
1  Disconnect wiring harness of
distnibutor from engine harness
2 Using a lead wire, connect B
(black) of engine harness and L (blue)
of distributor 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  Adyust dwell angle of retard side
by loosening point screw

6  After adjustment, disconnect lead
wire then connect engine harness and
distributor harness securely

When point surface 1s rough, take
off any irregularities with fine sand
paper of No 500 or 600 or_with ol
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 pomnts 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
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Note Do not apply excess amount of
grease

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

“9;% 1
t'_-'«: 3)’ 77
| Y, 7
| /
4
ET270 - 1 Lead wire
2 Setscrew

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 Pont assembly can then be
taken out
3 Install new contact point 1n the
reverse sequence of removal

Notes

a Coat cam heel with a light coating
of grease

b Adjust contact point gap properly
by measuremng pomnt gap with a
feeler gauge before set screws are
tightened securely

Distributor point gap
045 to 055 mm
(Retard side)
040 to 0 50 mm
(Advance side)

Distnbutor dwell angle
49 to 55 degrees

Checking and adjusting

ignition timing

1 Check spark plugs and distributor
breaker ponts for condition

2 Thoroughly remove dirt and dust
from timing mark on crank pulley and
timing indicator on front cover

3 Warm up engine sufficiently

EE-27

4 Install a timing light 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 timing 1s at the specified
value

Note There are two ignition timings
“Retard” and “Advance” The
igmtion timing adjustment should
be camed out on the “Retard”
side

Timing indicator

35
Top dead center mark

EE465
Fig EE-66 Checking gnition timing

Ignition timing

Transmission|

M/T AT
Timung o 6°/800
BTDC/rpm 6%/700 | (N posi-
tron)

*Ignition 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 igmtion timing to the
following specifications See Figure
EE67
(3) Lock distnibutor set screw, and
make sure that timing 1s correct

Fig EE-67 Adjusting igrution timing
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Inspection and adjustment of
phase difference

To check phase difference, install
distnibutor on engine and proceed as
follows
1 Disconnect wiring harness of
distributor from engine harness
2 Using a lead wire, connect B
(black) of engmne harness and G
(green) of distributor 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 1dhing, adjust ignmition
timing by rotating distnbutor to
specificattons  (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 idhng, 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

‘A

—Adjuster plate - -

set screw EE467

Fig EE-69 Adjuster plate set screws
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(2} Using a notch 1n adjuster plate as
a hold, turn adjuster plate as required

untl correct phase difference 1s ob-

tamned
Decrease

phase
difference

Increase phase
difference

EE468
Fig EE-70 Adjusting phase difference

(3) Tighten adjuster plate set screws
to secure the adjustment

(4) Make sure that the igmtion
tuming of retard side is at the specified
value

(5) After adjustment, 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 circwit tester with its range set to
high resistance reading When needle
of tester swings violently and then
moves back to infinite graduaily, 1t 1s
an mdication that condenser is in good
condition

if needle shows any steady reading
or 1f 1t registers zero, the hkelihood 1s
that transformer 1s out of order,
calling for replacement

Advance mechanism

<€ Vacuum advance mechanism -
mechanical parts >

-If vacuum-advance mechanism-fails
to operate propetly, check for the
following items and correct the

EE-28

trouble as requtred
1 Check vacuum inlet 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 dees 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  centnfugal  advance
mechanical part, use distributor tester
to check 1ts charactenstic

When nothing 18 wrong with its
charactenstic, conceivable causes are
defectiveness or abnormal wearing-out
of dnving part or others

So do not disassemble 1t In case of
improper  characteristic, take off
switch on-off part and check closely
cam assembly, governor weight, shaft
and governor sprng, etc

In case centnfugal advance
mechanical part 1s reassernbled, be sure
to check advance characterstic by
distnibutor tester

DISASSEMBLY
AND ASSEMBLY

Disassembly

To disassemble, follow the below
procedure

1 Take off cap and disconnect rotor
head

2 Remove contact set

--=Refer --to Figure - EE-65, -when--
contact set 1s removed

3 Remove vacuum controller
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ENGINE ELECTRICAL SYSTEM

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

Fig EE-75 Remouing 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

EEQ75

Fig EE-76 Remouing cam

EEQY7

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 in reverse
sequence of disassembly Refer to
Figure EE-77 for replacement and
reassembly of governor spring and
cam

When assembiing shaft and cam set,
the dniven sht offset direction and
rotor head positioning txp 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 installing 1t on engme

Igmition timing should be tested
with unmt mounted on engine

Shift center

Off set

Druven sht off set
- diarection

—

Governor weight

2 Clearance for start and
end of advancing angle
Rectangular hook
Governor spring (B)
Cam plate

Weight pin

Curcular hook
Governor spring (A)
Rotor posittoning tip

OG0~ ON AW

EE073

Fig EE-74 Remouing knock pin Fig EE-77 Setting governor spring and cam

EE-29

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

ENGINE ELECTRICAL SYSTEM

SPECIFICATIONS AND SERVICE DATA

Distributor type D4B402
Make HITACHI
Applied engine L18 (610)

(car)
Finng order 1-3-4-2
Rotating direction Counterclockwise

Ignition timing (degree) 6 (BTDC)

(Retard side)
Phase difference 6° at crank angle
(degree)
Idling adjustment
M/T 6°/700 rpm
AT 6°/800 rpm
o L m “N” position
Dwell angle (degree) 49° to 55°

Condenser capacity (2 F)
Advance side 02to024

Retard side 005+ 15%

L

Y
’
u

— - -
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ENGINE ELECTRICAL SYSTEM

The 1ignition col 1s of an ou-filled
type The ignition coil case s filled
with o1l which has good mnsulating and
heat-radiating characteristics

High sparking voltage 1s produced

EEO78

SPECIFICATIONS

Make and type

Primary voltage

Spark gap

Primary resistance at 20° (68°F)
Secondary resistance at 20° (68°F)
Resistor
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IGNITION COIL

from starting to engine high revolution
by the resistor which 1s used in the
ignition cod cireurt  The nternal
resistor himets to a maximum safe flow
of the pnimary current through the

mm (in)

KQ

EE-31

Qe e

coll and distributor contact points
Thus, 1t protects the contact points
during 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 0o N B R

—

Fig EE-78 Construction

HITACHI (C6R-206)
12

More than 7 (0 2756)
15t017
95toli6

16
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ENGINE ELECTRICAL SYSTEM

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-
ing should be made penodically as
specifietd 1n  the “Mamntenance
Schedule”

Note All spark plugs mstalled on an
engme, must be of the same brand
and number of heat range

INSPECTION

I Remove spark plug wire by
pulhng on boot, not on wire itself

2 Remove spark plugs

3 Check clectrodes and inner and
outer porcelains of plugs, noting the
type of deposits and the degree of
electrode erosion Refer to Figure
EE-79

Normal Brown to grayish-tan de-
posits and slight 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 cty, weak
igmition, too nch fuel mixture,
dirty air cleaner, ete
It 15 adwvisable to replace with plugs
having hotter heat range

O1l fouled Wet black deposits show
excessive oi entiance.nto com-
bustion chamber through worn
nngs and pistons or excessive
clearance between valve gurdes and
stems If the same condition
remains " after Trapair, use a hotter
plug
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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 m-
sulator with black or gray brown
spots and bluish burnt electrodes
indicate engine overheating More-
over, the appearance results from

1gnition

ncorrect timing, 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 1 5to20kg-m (11 to 14
ft-1b)

6  Connect spark plug wires

CLEANING
AND ‘REGAP

Clean spark plugs in a sand blast

EE-32

spark plugs, low fuel pump pres-
sure, wrong selection of fuel, a
hotter plug, etc

1t 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 a 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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ENGINE ELECTRICAL SYSTEM

SERVICE DATA AND SPECIFICATIONS

Make NGK
Item
Model BP-6ES
Applied engine L18 (with i
single carb )
Size (screw dia x reach) 14 % 19
EEO8D
mm
Fig EE-80 Setting spark plug
’ gap Plug gap mm 08to09
Tightening torque 20030
kg-m
TROUBLE
DIAGNOSES AND
CORRECTIONS
1  When engine does not start high tension cable from spark plug, high tension cable and spark plug
If there 1s no trouble 1n fuel system, starting engine and observing con- terminal After checking thus, repair as
ignition system should be checked dition of spark that occurs between necessary
This can be easily done by detaching a
Spark length Eocation Probable cause Corrective action
No sparks at alt Distributor Defective insulation of condenser Replace
Breakage of lead-wire on low tension side Repair
Defective nsulation of cap and rotor head Replace
Point dees not open or close Repair
Ignition coil Wire breakage or short circunt of coil Replace with new one
High tension cable | wire coming off Repair
Defective insulation Replace
1 to 2 mm (00394 . | Distributor Point gap too wide Correct
to 00787 n) 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 Clean or replace
Broken neck of nsulator Replace
Expury of plug ltfe Replace
EE-33
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ENGINE ELECTRICAL SYSTEM

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 Dirty point Clean
Improper point gap Correct

Ignition coil

High tension code

Spark plugs

Leak of electricity of cap and rotor head
Defective mnsulation of condenser
Defective arm.

Defective spring of arm

Breakage of lead wire

Worn out or shaky breaker plate

Worn out or shaky distributor shaft

Layer short circuit or use of inferior quahty

Deterioration of insulation and leak of
electricity

Dirty

Leak of electricity at upper porcelamn
msulater

Repair or replace
Replace
Onl shaft
Replace assembly
Replace
Replace assembly

Replace assembly

Replace with good one

Replace -

Clean

Repair or replace

Engine causes Distributor Improper and advance tuming Correct the fitting
k:_ltockmg very Comung off or breakage of governor spring Correct or replace
often
A pin 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
power
Dirty point Clean
Point gap too narrow Correct
bpark plugs Duty I Clean
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SERVIC:E“ : SECTION ER
. MANUAL
- ENGINE
DATSUN REMOVAL &
MODEL 610 SERIES INSTALLATION
' ENGINE REMOVAL AND ER- 7
INSTALLATION

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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Engine Removal & Installation

ENGINE REMOVAL AND INSTALLATION

REMOVAL
INSTALLATION

REMOVAL

It 15 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 in 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 termrnal

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
oo

f— . L\E:/__ —

.

Fig ER-1 Removing hood securing
bolts

(3) Remove hood from hood hinge
with the help of an assistant

3 Dram engine coolant and engine
oll

4 Remove radiator grille

5 Disconnect upper and lower hoses
from radator
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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 nstalled at the lower end of
raamator See Figure ER-2

ER121
Fig ER-2 Remouing oil cooler hoses

¢ Disconnect vacuum hose

d Disconnect wire connections at m-
hibitor swatch and at downshift
solenoid

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 arr cleaner

ER-2

9  Disconnect
(1) Fuel hose at fuel pump
(2) Accelerator linkage

10 Remove high tension cable from
1gnitton col

11 Disconnect wiring harnesses for
starter, alternator, back-up lamp, ail
pressure switch and thermal transmat-
ter at two connector plugs of engine
compartment main hamess

12 Disconnect vacuum hose of

Master-Vac at ntake mamfold, if so
equipped

13 Disconnect 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 Remouwng 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
linkage

(1) For cars equpped with manual
transmission, remove gear shift control
lever See Figure ER-6

transmission control

Fig ER-6 Remouing 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
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Note Put match marks on both the
shaft and compamon flange so that
shaft can be reinstalled in the orig1-
nal position

20  For cars equipped with 3-joint
propeller shaft, remove center bearing
bracket attaching bolts and remove
center beanng support from floor
panel See Figure ER9

support

21  Withdraw sleeve yoke from rear
extension housing 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

ERT25

Rear engine mounting nut

Rear engine mounting

member securing bolt

3 Rear engine mounting
merbes

4 Rear engine mounting
mnsulator

5 Rear engine mounting

insulator to transmission

securing bolt

[

Tightening torque (T) of
bolts or nuts kg-m (ft-1b)
@ T 09t012(7t09)
T 19t026(l4t019)

Fig ER-10 Remouwng rear engine
mounting member

25 Connect suitable wires to engine
shngers and raise engine to take weight
off front mounting insulators

26 Remove bolts securing engine
support to front mounting insulators
27 Raise engine and transmission,
and remove from car as a single unit
See Figure ER-11

Noie Be careful not to allow the umt
to hit against any adjacent parts

ER126

Fig ER-11 Lifting the engine
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INSTALLATION

Install in the reverse order of re-
moval, observing the following wnstruc-
tions
1  When nstalling, first secure rear
engine mouniing member to body
2 Refer to applicable sectron when
installing and adjusting any parts
3 When nstalling hood following
engme nstallation, be sure that 1t 15
properly centered and that hood lock
operates securely Refer to Section
BF for Adjustment

Front mounting A

51t0 10 (0 197 to 0 394)

ENGINE MOUNTING
INSULATOR ‘

[
-

Three nsulators are used to mxoun't
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 nsulator if it shows signs
of separation or deterioration

Be sure to keep insulator free from
o1l 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-tb) @ T 09to12(7t09)

ER127

oy f '

a 1 ' 1
h

FRONT INSULATOR

Right and left front mnsulators are
identical, and are interchangeable See
Figure ER-13

Projection Front Projection. ¢

_ ERo079 -
Fig ER-13 Front insulator

.
~

° Removal - — - T -

1 . Support engine with a jack
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[ kT ™

Fig ER-12 Structure view of engine mountfr'zg-

[ oo
2 Remoye nuts securmg front
engine, mounting nsulator to front
suspension‘membér

Remove bolts

securing  engine

. hounting msulator to engine mount-
* . g bracket"’ -
‘. 3 - Raise engine shghtly and remove

_nsulators N
ST e
Inspection -

1

.

. < a2 i .

.+ If there 15 damage, deterioration or
- separation of bounded surface, re-
* place )

4

installation Sty

- +

_Install front mnsulator in the reverse
order of removal, observing the fol-
lowing instructions ’

ER-4

. Front 1nsulator can be adjusted
sideways After mounting the engine
on front msulators, make sure that the
engine 18 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-
mg bracket ’

REAR INSULATOR

Front

1 Support the transmussion with a
jack -

2 Remove nuts securing rear engine
mounting wsulator to mounting mem-
ber

3 Remove bolts connecting rear
engine mounting insulator to transmis-
s10n rear extension housing

4  Raise transmussion shightly, and
remove isulator 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

direction of mounted -1nsulator the

same as that in Figure ER-14 ;

Install_insulator i place with the
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Engine Removal & Installation

SERVICE DATA AND SPECIFICATIONS

Tightening torque kg-m (ft-1b)
Rear mounting member to body 19t026 (14t019)
Rear wnsulator to rear mounting member 09to12 (7Tto9)
Transmission to rear insulator 09to12 (7to9)
Front insulator to front suspension member 09t012 (7t09)
Front mnsulator to engine support bracket 191026 (141t019)
Engine to engine support bracket 191026 (14t019)
Cylinder block gusset to automatic transmission 27t033 (20to24)
ER-5
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SPECIFICATION ]

TROUBLE DIAGNOSES AND CL-10
CORRECTIONS

SPECIAL SERYICE TOOLS
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- - Clutch

CLUTCH

CONTENTS
DESCRIPTION CL-2 INSPECTION AND ADJUSTMENT CL-3
REMOVAL CL-2 ASSEMBLY CL-4
DISASSEMBLY CL-2 INSTALLATION cL4
DESCRIPTION
The clutch (C200S Type) 1s a single It consists of the clutch disc, pres- nings, clutch cover, and clutch release
dry disc type using a diaphragm spring sure plate, diaphragm spring, thrust bearing

T

Clutch disc assembly
Clutch cover assembly
Release bearing

Release sleeve
Withdrawal lever
Withdrawat lever ball pin

[- BT - SR VR

cL149
Fig CL-1 Exploded view of clutch assembly

-

REMOVAL Be sure to turn them out in a criss- b Be careful not to drop clutch disc
cross fashion | or clutch cover assembly

1 Remove transmussion from en- 3 Remove clutch disc and cover

gine Refer to Section TM for Removal assembly s

- Procedure - - - - - - - R -

2 Loosen bolts attaching clutch Notes D|SASSEMBLY

cover to flywheel, one turn at a time a Be careful not to allow grease or o1l 1  Clutch cover assembly cannot be

each, until spring pressure 1s released - to get on clutch linings . " disassembled since diaphragm spning 1s

CL-2
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Clutch

securely niveted 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

®
i 1 Release beahng
] 2 Release beanng
sleeve | .
cL213 ‘. Holder spring C

3

4 Dust cover

5 Withdrawal lever
‘6 Retamner spring

Fig CL-2 Exploded view of clutch
release mechanism

(1) Remove dust cover from clutch
housing
(2) Using a flat-head screwdnver,
remove retaining 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 spnng 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 universal
puller See Figure CL-3

/i:'l!

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
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EM426
Fig CL-4 Pulling out pilot bushing

INSPECTION AND
ADJUSTMENT

Wash all the disassembled parts
except release bearng and disc assem-
bly in suitable cleaning solvent to
remove dirt and grease before making
inspection 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 dis¢ for worn or oily
facings, loose nvets, and broken or
loose torsion springs

1 If facings are oily, the disc should
be replaced In this case, inspect trans-
mission front cover ol seal, pilot
bushing, engine rear oil seals and other
points for o1l leakage

2. The disc should also be replaced
when facings are worn locally or worn
down to less than 0 3 mm (0012 n)
at nvets

Depth
gauge
!

Above 0 3 mm
(0012 1)

cLo89
Fig CL-5 Measuring clutch ining
CL-3

3 Check disc plate for runout when-
ever the old disc or a new one 1s
installed

4 If runout exceeds 0 5 mm (0020
in) at the outer cucumference of
facing 95 mm (3 74 in) from the
center, replace or repair disc assembly

Fig CL-6 Measuring disc runout

5 Check the fit of disc hub on
transmission mamn dnve gear splines
for smooth shding If sphines are worn,
that 1s, backlash exceeds 04 mm
(0016 1n) at the outer edge of clutch
disc, clutch disc or main drive gear
should be replaced

Clutch cover assembly

1  Check the end surface of dia-
phragm spring for wear If excessive
wear 15 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$T20050100
/ $120050051

ST20050010

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 Spnng
Adjusting Wrench ST20050240 See
Figure CL-8
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Clutch

Height “A”
310to 33 0mm
(1 220t0 1 229 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 i) diameter of diaphragm

spring

Fig CL-8 Adjusting spring height

3 Inspect thrust nings 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
noises ndicates 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

Held beanng inner race and rotate
outer race while applying pressure to
it

If the bearning rotation 15 rough or
noisy, replace bearing

Pilot bushing

Check the fit of pilot bushing in the
bore of crankshaft

Check pilot bushing in crankshaft
for wear, roughness or bell-mouthed
condition

If necessary, replace 1t When bush-

- Ing 18 not suitable for further use, be--

sure to check transmisston main drive
gear at the same time
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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 CL9

(¥

cL215
Fig CL-9 Installing release bearing

2  Before or during assembly;
lubncate the following pomnts 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 i
withdrawal lever and
front cover

CL4

(4) Contact surface of transmission
main dnve gear splnes {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
fnction plates when hot, resulting
in damage to clutch disc facings

3  After lubnicating, connect with-
drawal lever to holder spring and
release beaning and beanng sleeve as-
sembly to holder spring After m-
stalling them on clutch houstng, install
dust cover

Pilot bushing

Before installing a new bushing,
thoroughly clean bushing hole Install
bushing in crankshaft using a soft
hammer

Bushing need not be oiled See
Figure CL-12

Crankshaft
Fly wheel

Pilot bushing cL217

Fig CL-12 Installing plot bushing

INSTALLATION

1 Apply a hght coat of pgrease
(ncluding Molybdenum Disulphide) to
transmission main drive gear splines

Slhide cluich disc on main dnve gear
several times

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
8T20660000 See Figure CL-13

Note Be sure to keep disc facings,- -

flywheel and pressure plate clean

and dry
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Clutch

$T20660000

CL153
Fig CL-13 Installing clutch cover
assembly

DESCRIPTION

CLUTCH PEDAL
REMOVAL
INSPECTION
INSTALLATION
ADJUSTMENT

CLUTCH MASTER CYLINDER
REMOVAL
DISASSEMBLY
tNSPECTION

DESCRIPTION

The hydraulic clutch control con-
sists of a pendent pedal, a master
cylinder, an operating cylinder and a
withdrawal lever
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3 Install bolts to securely tighten
clutch cover assembly to flywheel
Each bolt should be tightened one turn
at a time m a cnss-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 cyhnder
to clutch housing

CONTENTS

CL-6 ASSEMBLY cL7
cL6 INSTALLATION cL7
cL6 OPERATING CYLINDER cL-8
CL-6 REMOVAL CL-8
cL6 DISASSEMBLY CL-B
CL-6 INSPECTION cL-8
cL-7 ASSEMBLY cL.8
cL7 INSTALLATION cL8
cL-7 BLEEDING CLUTCH SYSTEM CL-8
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
transmitted 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

OO0 I bW -

[

cLo97

Fig CL-14 Clutch operaling system
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Stroke 30 mm (1 18 1n) °

|

~ [

cLO098

Fig CL-15 Non-adjustable operating cyhnder

The operating cyhnder 1s a non-
adjustable type that uses no return
spning 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 adjusting
screw until a play of 1 to 5 mm
(004 to 020 ) at clevis pin 15
obtamned Then tighten lock nut “B™
to specified torque

CL6
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Clevis pin
Cotter pin
Return spring
Pedal boss
Pedal assembly
Bush

Sleeve

Push rod
Fulcrum pmn

OGO BN

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 result 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™
079tol 07 kg-m
(6 to 8 ft-b)
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DISASSEMBLY

1  Remove dust cover and take off
stopper nng from body

2  Remove push rod and piston as-
sembly '

3 Remove spring seat from piston
and take off piston cup, if necessary
See Figure CL-20

Note Discard piston cup if 1t 15 re-
moved from piston assembly -

1 Lock nut“A”

2 Lock nut “B" INSPECTION .
Ped?;l_,:e:f::& 89 1n) Note To clean or wash all parts of
Pedal full stroke b master cylinder, clean brake fluid
135 mm (5 31 1n) must be used Never use mineral
oils such as gasoline and kerosene
cL102, @O Mult-purpose grease It will ruin tiae rubber parts of the
hydraulc system
Fig CL-19 Adjusting pedal height -
1 Check cylinder and piston for
. uneven wear or damage, and replace 1f
Note. Depress and release clutch CLUTCH MASTER necessary
pedal over its entire stroke to en- CYL|NDER 2  Renew piston cup when disas-
sure that the clutch linkage oper- sembled It must also be replaced when
ates smoothly without squeaking REMOVAL wear or deformation due to fatigue or
noise, interference or binding damage 1s found
1 Pry off snap nng on clevis pin 3 Damaged dust cover, ol reservoir

U ' 2  Remove clevis pin at push rod

’ 3  Disconnect clutch tube from mas-
ter cylinder and drain brake fliud

4  Remove nuts securing master cyl-
inder to dash panel and disconnect
master cylinder

or cap, should be replaced Retumrn
spring and valve spring must also be
replaced when they are broken or
weak v

ASSEMBLY

Assemble ciutch master cylinder in
the reverse procedures of disassembly,
observing closely the following instruc-
tions

1 Dip piston cup m brake flud
before installing Make sure that 1t s
correctly faced in position

2 Apply a coating of brake flwmd to
cyhinder and piston when assembling

INSTALLATION

Install clutch master cyhnder 1n the
reverse procedures of removal, observ-
ing closely the following instructions

; :esc" our cap 6 Return spring 11 Pnmary cup 16 Stopper ring

3 R:::.'o: band ; f{plimg seat 12 Piston 17 Dust cover 1 Adjust the pedal height by chang-
0 alve spring 13 Push red 18 Lock nut

4 Cylinder body 9 Supply valverod 14 Secondary cup Ing tlllle length (;)f p:jush rod,trefemng to

5 Supply valve stopper 10 Supply valve 15 Stopper Installation and Adjustmen

CL265 2 Bleed air out of hydraulc system,
Fig CL-20 Exploded view of clutch master cylinder referring to Bleeding Clutch System

CcL-7
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Tightening torque
Master cylinder to dash panel
secunng nut
079 to 107 kg-m
(6 to 8 ft-Ib)
Clutch tube connector
15t018kgm
(11 to 13 fi-b)

Note When installing clutch tube, use
Flare Nut Torque  Wrench
GG94310000

OPERATING
CYLINDER

Fig CL-21 Remouing operating
cyhinder

REMOVAL

1 Detach clutch hose from oper-
ating cylinder

2 Remove two bolts securing oper-
ating cylinder to clutch housing

DISASSEMBLY

1  Remove push
cover

2 Remove piston assembly and
piston spnng

3  Remove bleeder screw

rod with dust

® @
8?“‘ ) g[}dgnﬂb
o

CL107

1 Pushrod
2 Dust cover
3 Piston spring

Fig CL-22 Exploded view of
operating cylinder

4 Piston
5 Operating cylinder
6 Bleeder screw

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-
lowing instructions

1 Poor to assembly, dip piston cup
in clean brake flud

When mstalling cup, pay particular
attention to 1ts direction
2 Dip cylinder and piston 1n clean
brake fluid before assembly

Note Be sure to nstall piston as-
sembly with piston spring m place

INSTALLATION

Install in the reverse order of re-
moval Closely observe the following
mnstructions

Notes
a Bleed ar thoroughly from clutch
hydrauhc system

CL-8
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b Do not install return spnng, or
clutch will not disengage properly

Tightening torque
Operating cylinder
securing bolt

25t030kgm
(18 to 22 ft-Ib)
Bleeder screw
07t009 kg-m
(5 to 7 fi-Ib)

BLEEDING CLUTCH
SYSTEM

To bleed clutch system, use the
same procedure as described in Brake
System

1 Fudl o1l reservoir of operating cyl-
mder with brake flud

2 Detach cap from bleeder screw on
operating cylinder and, 1n 1ts place,
connect a vinyl tube

3 Pour a small amount of brake
fluid into a clean contamner and 1nsert
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 oil
reservorr so that it flows continu-
ously into the lne

b Use care not to allow brake flud to
come into contact with pamted
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 (in)

Unevenness of diaphragm spring toe
height

Full pressure

Outer of flatness of pressure plate

Allowable refacing limit

Clutch disc

Facing size
Outer dia x 1nside dia
x thickness

Total friction area

Thickness of disc assembly
Free
Compressed

Number of torsion springs

3101033 0(1 220 to 1 229)

Allowable mimimum depth of rivet

head from surface
Allowable facing runout
Allowable free play of spline
(at the outer edge of disc)

Clutch pedal
Pedal height
Play at clevis pin
Full stroke
Pressing strength at full stroke

Master cylinder-clutch

Diameter of master cylinder

mm (in) less than 0 5 (C 020)

kg (Ib) 450 (992)

mm (in) 005 (0 0020)

mm (1n) 10(0039)

‘mm (1n) 200x 130x 35
(787x512x0138)

cm? (sq in) 362 (56 1)

mm (1n) 85t092(0335t00362)

mm (1n) 76t080(0299tc0315)
6

mm (in) " 03(0012)

mm (in) . 05 (0 020)

mm (in) ' 04 (0016)

mm (1n) 175 (6 89)

mm (i) 1to5 (004 to020)

mm {in) . 135(5 31)

kg (1b) 104 (229)

mm (1n) 1587 (3 )

Allowable maximum clearance between

cylinder and piston

Clutch operating cylinder

Diameter of operating cylinder

Tightening torque
Clutch mounting bolt
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mm (1n) 015 (0 0059)
mm (1n) 1905(3%)
kg-m (ft-Ib) 16t022(12to 16)

cL9
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause and testing Corrective action

r 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 duning uphull driving

Some of the above conditions are also experienced when engmne problem occurring First
determine whether engine or clutch is causing the problem

If shipping clutch 1s left unheeded, wear and/or overheating will occur on clutch facing untii it 15
no longer serviceable

TO TEST THE CLUTCH FOR SLIPPING, proceed as follows

During upgrade travelling, open throttle until engine 1s running 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 te the operation of
accelerator pedal

o Clutch facing worn excessively - Replace -
e Ol or grease on clutch facing - Replace
e Warped clutch cover or pressure plate Repair or replace

Dragging clutch

Grabbing clutch is particularly obvious when shifting gears, especially into low gear
TO TEST THE CLUTCH FOR DRAGGING OR GRABBING, proceed as follows

(1) Start up engine Disengage clutch Shift into reverse gear, and then into Neutral Under this
condition, gradually increase engine speed, and agan shift into reverse gear If clutch s
dragging, gear “grating” 15 heard when shifting from Neutral into Reverse

(2) Stop engine and shaft gears (Conduct this test at each gear position )

(3) Instep (2), gears are shifted smoothly except 1st 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

e Clutch disc runout or warped Repair or replace
® 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 Repair or replace

- CL-10
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Condition - - .Probable cause and testing Corrective action

Pulsating clutch Pulsating clutch pedal 15 usually noticeable when car just starts off and clutch 1s partially
engaged .

e Weakened or broken clutch disc torsion |, Replace

spring

e Oil or grease on clutch facing Replace

e Clutch facing out of proper contact or _Replace
clutch disc runout

e Loose nvets 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 nose 1s heard after clutch 1s disengaged )
¢ Damaged release bearing Replace

- A noise 1s heard when clutch 1s disengaged

e Insufficient grease on the shding surface Apply grease
' of bearing sleeve
¢ Clutch cover and bearing are not mstalled Adjust )
correctly ‘ -

‘ A noise 15 heard when the car 15 suddenly started off with clutch partially engaged

e Faulty pilot bushing - - | Replace

.Rabbit-hopping clutch When “rabbit-hopping™ of clutch occurs, car will not start off smoothly from a standing start or
clutch 1s engaged before clutch pedal is fully depressed

+

-

e Oul or grease on clutch facing Replace

o Clutch facing worn or loose rivets Replace

e Wear or rust on sphnes 1ln drive shaft and Clean or replace
clutch disc

e Warped flywheel or pressure plate Reparr or replace

¢ Loose mountings for engine or power ) Retighten -

train units

- cL-n
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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 |8T20050010 Zig Fig CL-7
Base plate 510
Cl110
C130
2 5T20050051 330
Set bolt C30
3 $T20050100
Distance prece
7 8 mm (0 307 1n)
4 | §ST20050240 710 Fig CL-8
Draphragm spring 150 (5 91) . . 610
diust ' h 510
adjusting wrenc ; 110
C130
seo32 | 230
32(0126) C30
5 ST20660000 This tool 1s used to conduct disc centening by inserting the tool into Page CL4
Clutch agning pilot bushing 1n flywheel, when 1nstalling clutch assembly to flywheel Fig CL-13
bar
SE001
6 | STL6610001 G20 Fig CL4
82N Gi8
Pilot bushing 210
uller N L24
P LI8
Lle
4 (17
“n L14
SE191
7 | GG94310000 Thus tool 15 used to tighten and loosen clutch tube flare nut All Page CL-8
Flare nut torque models
wrench
23 _
9 17)»
N _ 3 e
”m%)
SE227
CL-12
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SERVICE

DATSUN
MODEL 610 SERIES

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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SECTION ™™

TRANSMISSION

4-SPEED TRANSMISSION

(TYPE : FAWB3L) -2
5-SPEED TRANSMISSION "

(TYPE: FSSWE3A) 10
SERVICE DATA AND

SPECIFICATIONS T™-21
TROUBLE DIAGNOSES AND

CORRECTIONS TM-24

SPECIAL SERVICE TOOLS
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4-SPEED TRANSMISSION (TYPE: FAW63L)

CONTENTS

DESCRIPTION T™-2 BAULK RINGS ™6

REMOVAL T™-3 OIL SEAL ™6

DISASSEMBLY T™-3 ASSEMBLY ™6
GEAR DISASSEMBLY T™-4 FRONT COVER T™-6
MAINSHAFT DISASSEMBLY T™-4 REAR EXTENSION HOUSING ™7
MAIN DRIVE SHAFT DISASSEMBLY ™S GEAR ASSEMBLY T™-7
SYNCHROMESH DISASSEMBLY T™6 MAIN DRIVE GEAR ASSEMBLY T™-8

INSPECTION TME REVERSE IDLER GEAR ASSEMBLY ™8
TRANSMISSION CASE AND COUNTER GEAR ASSEMBLY T™M8
REAR EXTENSION HOUSING T™6 TRANSMISSION ASSEMBLY ™9
BEARINGS T™-6 INSTALLATION ™9
GEARS AND SHAFTS T™-6

DESCRIPTION

The transmussion 1s a fully synchro-
mzed 4-speed type that uses helical
gears The reverse gear 1s a siding 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
in constant mesh with the mam gears
Each of the maimn gears ndes on the
mainshaft through the needle roller

beanng, thus rotating freely on the
mainshaft When the transmission 1s
shifted, the action causes the coupling
sleeve to shde on the synchronizer
hub This engages its inner teeth with
the outer teeth formed on the mam-
shaft gear

The synchromizer hub 1s fitted to
the mainshaft by sphne so they tumn
together as'a unit as the mamshaft 1s
rotated The transmission 15 of a

Wamer type On Warner type, the
baulk nngs synchronize the couphng
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 transmission consists of two major
elements, a complete transmssion case
and a rear extension The case contains
all gears and gear shafts

NRBGE @® @® @
e
|
[
AW A s . N |
] ilL}ll | d— i -
el
-y : 2ad || ,/
— - - S -E T — —
T i
o —lo ot — —_J T 1.
' ,q —
b3 1
! -
4 j ‘-1’ — 1 Front cover 13 1st speed gear, manshaft
- - 2 Man dnve shaft 14 Countershaft
3 Transmission case 15 Mainshaft beanng
’ 4 Counter gear 16 Reverse hub
5 Baulk nng 17 Reverse gear
! 6 Coupling sleeve 18 Mamshaft lock nut
- s -7 Shifting nsert 19 Reverse idler gear
8 Synchromzer hub 20 Reverse idler shaft
L . 9 3r1d speed gear, mainshaft 21 Mamnshaft
v 10 2nd speed gear, mamshaft 22 Rear extension housing
TMB21 oo B " 711 Needle beanng i 23 "Specdometer drive gear
12 Reverse idler gear ,

N -
P

™2
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Fig TM-1 Sectional view of F4W63L transmssion
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REMOVAL

To dismount the transmission from
the car, proceed as follows

1  Dnusconnect battery ground cable
2 Jack up the car and support 1ts
weight on safety stands Make sure
that safety 1s insured

3 Loosen off control lever securing
nut and remove lever
T™-2

See Figure

TM415
Fig TM-2 Remouing control lever

4  Disconnect front exhaust tube

5 ° Disconnect wires from reverse
lamp switch (back-up lamp switch) at
connections

6 Remove clutch operating cylinder
from transmission case See Figure

Fig TM-3 Remoung clutch
operating cylinder

7 Disconnect speedometer cable
from rear extension housing See
Figure TM4

Fig TM-4 Disconnecting wires and
cables
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8 Disengage propeller shaft Refer
to the section “‘Propeller Shaft

Note Plug up the opeming n rear
extension housing to prevent oil
from flowing out

9  Support the engine by locating a
jack under o1l pan with a wooden
block used between oil pan and jack
10 Support the transmission by
means of a jack

11  Remove two bolts securing
transmission to rear engine mounting
msulator, and remove four cross-

member mounting bolts See Figure
T™-5

TMO84
Fig TM-5 Remouwing 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 transmussion case See
Figure TM-6 '

TM533
Fig TM-6 Removuing gusset

Note These gussets are not used n
the Station Wagon equipped with a
3oint propeller shaft

™-3

15 Remove bolts securing transmis-
sion to engine, and move transmission
backward and away from the car

Note Take care m dlsinountmg the
transmission not to strike any ad-
Jacent parts and main drive shaft

DISASSEMBLY

1 Thoroughly wipe clean dirt and
grease from each component parts of
transmisston Drain out o1l in transmis-
sion 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

TM241
g TM-7 Remouing front cover
»

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 striking rod-pin () See

Figure TM-8

TM243

Fig TM-8 Disassembling rear
extension

7 Remove six bolts secuning rear
extension to transmisston case Detach
rear extension housing by hghtly tap-
ping 1t with a soft hammer as shown m
Figure TM-9

. -

i
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Fig TM-9 Remouing rear extension
housing

8 Draw out stnking rod (@) 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 rod 3rd & 4th rod
1st & 2nd rod

1 Check ball
2 Locking spung
3 Interlock plunger

-
! TM244

Fig TM-10 Layout of check balls
and nterlock 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

TM245

Fig TM-11 Remouing retaming
pins

3 Remove snmap nng_and speed-

ometer drnive gear Take care not to
lose steel ball retaming speedometer
dnive gear
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4  Mesh gear at two places Remove
lock nut from mainshaft, and take out
reverse gear and reverse gear hub
S  Usmg  Countershaft Guide
ST23100000, push out countershaft
from the transmission case as shown m
Figure TM-12 Take care not to drop
needle bearings into case

Remove counter gear together with
needle beanngs and washers from
transmission case

Note Make sure that washers used
between counter gear and transmis-
sion case are removed

$T23100000

T™™246
Fig TM-12 Pushing out countershaft

6  Pry off snap ring retaining reverse
idler gear 1n place Withdraw idler gear
shaft from the rear of transmussion
case See Figure TM-13

Note Do not remove needle bearmg

TM247

rse idler

shaft

7  Remove bolts secuning mainshaft

beanng retainer, and withdraw man-.

shaft assembly from the rear of trans.
mussion case See Figure TM-14

Fig TM-14 Remouving mainshaft
assembly

T™-4

8 Take out pilot beanng located
between mawmnshaft and mam drive
gear

9 Dnve out main drive pear as
shown using the wooden handie of a
hammer See Figure TM-15

TM249

TM249
Fig TM-15 Remouing main drive
gear assembly

MAINSHAFT DISASSEMBLY

1 Pry off snap ning on the front end
of mainshaft, and remove 3rd & 4th
synchromesh assembly and 3rd gear
See Figure TM-16

TM418
Fig TM-16 Remouing 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 smitable tool to the front
side of 1st gear, and press out 1st gear
together with ball bearing and retamer
See Figure TM-17

Notes

a Do not attach this tool to 2nd gear
This may damage 1st gear mam-
shaft bushing

b Be careful not to remove needle

- .- beaning together with. 1st bearing, -

otherwise, needle bearing may
mterfere with steel ball, resulting in
damaged bearing


http://www.manualslib.com/

Transmission

Bearing retainer
Bearning

3 Needle roller
bearing !

1st gear

Puller stand
2nd gear
Bushing

Steel ball TM251

[ S

90~ O\ th B

Fig TM-17 Drowing out mainshaft
bearing

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.

S

OO SN W

10
11
12

MAIN DRIVE SHAFT DISASSEMBLY

Pilot bearing

3rd & 4th synchromesh
assembly

Snap nng

Baulk ning

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, st gear

15 1st speed gear, mamshaft

16 Thrust washer, mainshaft

17 Mainshaft 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 (FAW63L transmission)

I Pry off snap nng and remove spacer See Figure TM-19
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Snap ring

Spacer

Main drive bearing with snap ring
Main drive gear

Fig TM-19 Exploded view of main drie shaft

TM-5
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2 Press out main drve shaft beanng
with the use of an ordinary bearing
puller and a suitable press See Figure
T™-20

2
1
ST30031000
TM349

1 Mam dnive beanng
2 Main drive gear

Fig TM-20 Driving out main drive
shaft bearing

SYNCHROMESH
DISASSEMBLY

I Remove spread spnings (1), and
take out shifting inserts (2)

2 Separate coupling sleeve (3) from
synchro hub () See Figure TM-21

1 Spread vpring 4 Synchro hub
2 Shfting insert 5 Baulk nng
3 Coupling sleeve
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 housing '

BEARINGS

1 Wipe clean o1l or grease on bear-
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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

l Fig TM-24 Measuring gear backlash

TMOG7

Fig TM-22 Checking ball bearing BAULK RINGS

GEARS AND SHAFTS 1 Replace any baulk nng which is
deformed or cracked

2 Position baulk rng m place on
gear cone, and measure the baulk
bending 1f necessary, replace ring-to-gear clearance with baulk ring
3 Check gears for end play See pushed toward gear See Figure
Figure TM-23 ] T™-25

1  Check gears for wear, crack or
damage and, if necessary, replace
2 Check shafts for wear, crack or

Standard end play
kst gear

032 to 042 mm Y to 0 063 1n)
(00126 to 0 0165 in) N
2nd gear S (1 \N:
022 to 032 mm 2\ | \{ A,
(00087 to 0 0126 1n)
3rd gear
-- -0 05-to 0-15 mm :

(0 0020 to 0 0059 1n)

Reverse idler gear
0 10t00 30 mm
(00039 to 00118 1n)

T™M258
Fig TM-25 Baulk ring to cone gap

OIL SEAL

[t 15 advisable not to reuse ol seals
that have been removed Always install
new o1l seals

Replace oil seal 1if sealing hp 1s
deformed or cracked Also discard o1l
seal 1f spring 15 out of position Check
the oil seal hp contacting face on
shaft, if necessary replace the seal and
the shaft as a set

TMa19

Fig TM'23 Measuring gear end play ) ASSEMBLY

To assemble, reverse the order of

4  Measure backlash in gears disassembly
Standard backlash
005 to 020 mm FRONT COVER
(00020 to 00079 ) 1 Make sure that seal mating sur-
If the backlash exceeds the specifi-  face s cléan
ed value, replace drive and driven gears Using a press, drive new seal into
as a set See Figure TM-24 place on front cover
TM-6
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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
oil seal
1

t
[ ' 3 '

REAR EXTENSION HOUSING

1 Clean rear extension housing and
press o1l seal into positton Apply a
coating of gear oil to sealing hp, when
installing 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

'
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) Fit shifting inserts
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 spring on the
opposite side of coupling sleeve pro-
perly Make sure that they are mnstalled
opposite to each other See Figure
T™-28

mn three
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i 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, Ist & 2nd speed
synchromesh assembly Then fit 1st
gear bushing onto mainshaft by using a
proper brass dnft And install 1st gear
baulk ring, needle beanng Ist gear,
steel ball and thrust washer See
Figures TM-29 and TM-30

' ) «TMO78
Fig TM-29 Instelling thrust washer

v

]

y Ist'gear side

2nd gear ;Ide

hat _' I
4= -

Fiont hl > h2

TM262
Fig TM-30 Installing synchro hub

Available synchro hub snap ring

4  Using Transmussion  Adapter
ST23800000 as shown in Figdre
TM-31, install mamnshaft bearing to-
gether with reverse hub to mainshaft

}
95._@

©

'
s

Transrmission adapter
S$T23800000
Reverse gear hub
Bearing retainer
Bearing

Needle roller bearing
1st gear

2nd gear

Steel ball

Bushing

s

(=l B N N R

TMS534

. Fig TM-31 Instaling 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 mimimum 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 e E_‘f ‘l,—- :_]
\ =
<= -
Front _‘J_J

4th gear side 3rd gear side
TM264
Fig TM-32 Installing synchro hub
snap ring

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™ -
08to10kgm
(6 to 7 ftlb)

MAIN DRIVE GEAR
ASSEMBLY

1  Using Manshaft Beanng Dnft
$T22452000, press main drive bearing
onto main drive shaft

2 Install a set of suitable 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
1 80
186

to
te
to
to
to

to

~ N Em W N -

to

155
162
1 68
174
180
186
192

(00587 to
(00614
(0 0638
(0 0661
(0 0685
(0 0709

(00732

00610)
0 0638)
00661)
0 0685)
00709)
to 00732)
00756)

to
to
to

to

to

Spacer

TMO8S
Fig TM-33 Installing snap ring

REVERSE IDLER GEAR
ASSEMBLY

1 Insert reverse 1dler shaft (1) nto__
place n transmission case from rear
with identification mark facing toward
rear See Figure TM-34
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Front
&

Identification mark

TM249

Fig TM-34 Installing reverse idler
shaft

2 Refernng to Figure TM-35, as-
semble thrust washer (§) and reverse
idler gear (§) (hencal gear) Seat snap
nng (7) m groove mn top of reverse
wdler shaft
3 Insert a 01 mm (0004 1n)
thickness gauge between herical gear
(® and thrust washer (5

With shaft () pushed fully toward
rear, nstail thrust washer (4) and spur
gear (3), then, fit snap nng @ of
proper thickness so that specified end
play 1s obtained for reverse 1dler gear

™-8

Standard reverse 1dler gear

“end play - -
010to0 30 mm
(00039 100 0118 )
Available snap ring
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
() so that grooved sides are facing
toward gears

COUNTER GEAR ASSEMBLY

1  To install needle roller bearing
@, washer @ and Countershaft
Guide ST23100000 into counter gear,
proceed as follows (See Figure
T™-36)

(1) Apply grease to all needle roller
bearnings

(2) Install washer (@ to counter
gear, then assemble needle beanngs
coated wath 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 Gude

$T23100000 into counter gear

6 AD  rmzee

Fig TM-36 Exploded view of
counter gear assembly

2 Install these parts together with
washers @) and (§) to transmussion
case, and nsert countershaft (§) into
counter gear through the hole of case,
and retaiming pin (7) 1nto its hole on
the front side of countershaft
3 Select and install rear thrust
washer (8 of the suitabie thickness
until proper counter gear end play 1s
obtaned

Standard counter gear
end play
005t0 015 mm
(0 0020 to 0 0059 1n)

Rear thrust washer

No Thickness mm (in)

1 235t0240
(00925 to 0 0945)

2 240to245
(00945 to 0 0965)

3 245t02 50
(0 0965 to 0 0984)

4 250t0255
(00984 to G 1004)

5 255t0260
(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 8 0 to 11 0 kg-m (58 to 80
ft-lb) 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

Downloaded from www.Manualslib.com manuals search engine

T™MB31
Fig TM-37 Tighterung mamnshaft nut

TMB32
Fig TM-38 Staking mainshaft nut

5  Algn Ist & 2nd shift fork (1) and
3rd & 4th shift fork (@) with the
grooves on coupling sleeves respec-
tively

Insert Ist & 2nd shift rod (3) and
dnve n pin (9) securely

With 1st & 2nd shift rod in Neutral
position, stall nterlock plunger (§)
and sert 3rd & 4th shift rod (§) nto
position, and dnve in pin (9) securely
3 Place 3rd & 4th shift rod () into
Neutral position, and install interlock
plunger (6) Install reverse stuft rod
through reverse shuft fork @), and
secure with retaing pin (§ See
Figure TM-39

TMa20

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
17to21kgm
(12 10 15 ft-Ib)

See Figure TM-40

©_4_D'

o @o 4?0

Fig TM-40 Interlock mechanism

TM421

7  Apply gear ol to all shding parts,
and make sure that gears are meshed
smoothly 1n thexr positions

8 Make sure that pears 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 in their positions
Then apply grease (including molybde-
num disulphide) as shown in Figure
™41

Fig TM-41 Applying grease

10 Install bottom cover to transmis-
S10M case

11 Make sure that main dnive shaft
rotates smoothly at a force of 120
kg-cm (100 in-1b) with transmission n
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 TM-11 ASSEMBLY TM-16
DISASSEMBLY OF GEAR ASSEMBLY TM-12 FRONT COVER ASSEMBLY TM-16
REAR EXTENSION DISASSEMBLY TM-15 REAR EXTENSION ASSEMBLY TM-17
ADAPTER PLATE DISASSEMBLY TM-16 ADAPTER PLATE ASSEMBLY TM17
INSPECTION TM-16 ASSEMBLY OF GEAR
TRANSMISSION CASE AND ASSEMBLY ™17
REAR EXTENSION HOUSING T™-16 TRANSMISSION ASSEMBLY T™-21
BEARING TM-16 INSTALLATION TM-22
DESCRIPTION bearings coupling sleeve, moves to mesh with

The transmission 1s a 5-speed for-
ward with overdnive (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 1st & 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 in constant mesh
with the main gears which nde on the
mainshaft freely through the needle

O @ @ @ & G

L

When the transmission 1s shifted,
the action causes the coupling sleeve
to shide on the synchromzer hub This
engages its nner teeth with the other
teeth formed on the mainshaft gear
The synchromzer hub 1s fitted to the
mainshaft by splines so they turn
together as a umt as the mainshaft 1s
rotated The transmmssion 1s a Warner
type On Warner types, the baulk nngs
synchronize the coupling sleeve with
the mainshaft gear When the trans-
mssion 1s shifted into reverse posttion,
the mainshaft reverse gear provided on
the outer side of 1st & Reverse

19
==

the reverse 1dler gear, the transmission
1s reversed

The transmission assembly consists
of three mamn parts, a transmission
case with clutch housing, an adapter
plate to which all gears and shafts are
installed, and a rear extension

The cast-iron adapter plate supports
the mainshaft, 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

VRN R W -

|

11 Bearing retamer
12 1st gear, mainshaft

Igt Rev

(&
=
(-9
n
32
[=¥as

P ST

Pt -2
e
F= et

19

==
Y

-
.
)

13 Reverse gear, mainshaft
14 Strniking lever

15 Stnking rod

16 Rear extension

17 Mainshaft

18 Speedometer drive gear
19 Reverse idler shaft

20 Reverse idler gear

21 1st counter gear

22 Counter gear

23 Counter gear bearing shim
24 Transmission case

Tightening torque (T) of bolts and nut kg-m (ft-ib)

-~ @T 410 17(100110123)  — =< "@T 251035 (I8 to 25) -
This nut should tightened by i ©T 131018910 13)

referring to page TM-27 | TM544

Fig TM-42 Sectional view of FS5W63A transmission
TM-10
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REMOVAL

To dismount transmission from the
car, proceed as follows

1  Disconnect battery ground cable
from terminal

2 Disengage torsion shaft from ac-
celerator linkage

3 Place transmussion control lever 1n
neutral position

4 Remove E-ring and control lever
pin from transmission siriking rod
guide, and remove control lever See
Figure TM-43

45

Fig TM-43 Remouing control lever

5 Jack up the car and support 1ts
weight on safety stands Use a hydrau-
lic hoist or open pit, If available
Confirm that safety 1s insured
6  Disconnect front exhaust tube
7  Disconnect wires from reverse
lamp switch (1) See Figure TM-44
8 Remove clutch operating cylinder
(@ from transmission case See Figure
™44
9  Disconnect speedometer cable ®
from rear extension housing See
Figure TM-44
10 Remove propeller shaft
Refer to Section PD (Page PD-3)
for Removal

Note Plug up the opening n the rear
extension housmng 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
transtmission jack

13 Remove rear engine mount se-
curing bolts @ and crossmember
mounting bolts (& See Figure TM44
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TME46
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 transrmssion with jacks,
and then shide transmission rearward
away from engine and remove from
the car !

Note Take care in dlsmountlﬁg trans-
mission not to strike any adjacent
parts or main drive shaft

DISASSEMBLY

TRANSMISSION CASE'
DISASSEMBLY

1 Pror to disassembling transmis-
ston, thoroughly wipe off dirt and
grease from it
2 Dran o1l thoroughly
3  Remove dust cover from trans-
mission case

Remove release beanng 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 drive bearing snap
ning See Figure TM45

Fig TM-45 Remouwing main drive
bearing snap ring

T™M-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

TM548
Fig TM-47 Remouving 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™-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  Dnve out retaming pins from
each fork rod with Fork Rod Pin
Punch ST23540000 See Figure
TM-50

TME5B1

Fig TM-50 Driwve out retaiming 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

£ Check ball
1st & Reverse
fork rod
/1-\ Interlock
2nd & 3rd plunger
fork rod

4th & 5th
fork rod

TME52

Fig TM-51 Layout of check ball
and interlock plunger
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Gear assembly

1 Remove reverse idler gear to-
gether with shaft See Figure TM-52

TMS53

Fig TM-52 Remouing reverse
idler gear

2 Remove snap ring of mainshaft
end bearing Draw out bearing using
Bearing Puller KV32101310 Remove
other snap nng of mamshaft end bear-
ing See Figure TM-53

KV32101310

TMS554

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

TMS555

Fig TM-54 Releasing 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 retaming speedometer drive

gear and thrust washer See Figure
T™-55

T™M-12

TM556

Fig TM-55 Remouing reverse and

I1st gears

5 Remove spap nng and thrust

washer from rear end of 1st counter

gear

Draw out 1st counter gear using

Gear Puller ST22480000 See Figure
T™M-56

ST22480000

TMS57
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

TMSs59

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 retaning
thrust washer

2 Press out 2nd gear mamnshaft
bushing together with 3rd gear and
2nd & 3rd speed synchromzer using
Bearing  Puller ST30031000 See

Figure TM-59
1 Snapnng 11
2 Baulk nng 12
3 Coupling sleeve 13
4 Synchromzer hub 14
5 Sth speed gear, mainshaft 15
6 Needle bearing 16
7 Mainshaft 17
8 Steel ball 18
9 3rd speed gear, mamnshaft 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
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Note When pressing out bushing, 3 Pry off snap ning on the front end
hold mainshaft by hand so as not to of mamshaft, and remove 4th & 5th
drop it speed synchronizer and 5th gear See

Figure TM-60

ST30031000

TM560

Fig TM-59 Removuing 2nd gear
manshaft bushing

TMS561
Fig TM-60 Remouing snap ring

Shifting msert

2nd speed gear, mainshaft
Bushing

Thrust washer

Mamnshaft bearing

1st speed gear, mainshaft
Reverse gear, mainshaft
Speedometer drive gear
Nut

Mainshaft end bearing

TM562
Fig TM-61 Exploded view of mainshaft assemnbly

2

S$T30031000

]

TM349

1 Main drive bearing
2 Main dnive gear

Fig TM-62 Removing main drive
bearing

TM-13
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S$T22730000

T
2

_ ey 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 ning
2 Spacer Note Be careful not to drop off
3 Main drive beﬂl']ng with counter gear

snap 1ng

4 Main dnive gear
5 Pilot bearing

TM563
Fig TM-63 Exploded view of matn drive gear assembly

Counter gear B

1 Press out counter gear front bear- Note When pressing out bearing, hold

ing using Beaning 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
TM.64

rear bearing

Shum

Bearing
Counter gear
1st counter gear
Spacer

Snap ring

[ N I - PV R S

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
Retaiming pin
Reverse 1dler gear
Needle beaning spacer
Reverse idler shaft
Needle bearing

[V - R VLR S

Fig TM-67 Exploded view of reverse idler gear assembly

Synchronizer '

1 2nd & 3rd, 4th & 5th speed
synchronizer .
Remove spread spnngs (2) and take
out shifting mserts () Separate
coupling sleeve (1) from synchron:zer
hub @) See Figure TM-68
2 1st & reverse synchronizer
Separate reverse main gear (5) from
synchronizer hub @ Take out shaft-
ing wnserts (@) and synchro springs
Pry off stopper ring (7) See Figure
T™M-68

Striking lever
Striking rod
Stopper pin
Controt lever
Striking rod guide
Reverse select plunger
Reverse select plug

~FN L P W N e
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REAR EXTENSION
DISASSEMBLY

1 Remove screw and stopper pmn
See Figure

from rear extension
TM-69

Fig TM-69 Remouving stopper pin

2 Remove lock pin from strking
lever, and remove striking rod See
Figure TM-70

TM567

Couphng sleeve 5 Reverse gear

Spread spring' 6 Synchro spung

Stufting insert 7 Stopper 1ing

Synchro hub

Fig TM-68 Exploded view of
synchronizer assembly

< z TMS69
Fig TM-70 Remouing lock pin

Note Do not disassemble rear ex-
tenston bush from rear extension

TM570
Fig TM-71 Expiloded wview of shifting mechanism

T™M-15
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ADAPTER PLATE
DISASSEMBLY

1 Remove four bearing retamner at-
taching screws with an impact driver
and remove beanng retainer 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 beanng, apply a brass dnft to
race side surface, and withdraw it 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 mght
cause oil leak or other faulty condi-
tions
2 Check mating surface of case to
engme 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
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BEARING

1  Thoroughly clean beanng 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

T™M372

Fig TM-73 Inspecting ball bearing

3  Replace needle beanng and taper
roller beanng 1f wom 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
™-74

Standard end paly
1st gear
032to 042 mm
{00126 to 0 0165 1n)
2nd gear
022to0 32 mm
(00087 to 0 0126 1n)
3rd and Sth gear
005t00 15 mm
(0 0020 to 0 0059 in)

; '-.-" e
’.-!
NS LA )

ES I

itk

TM572
Fig TM-74 Measuring end play

TM-16

4  Check for stnpped or damaged
speedometer pinion gear If necessary,
replace

BAULK RINGS

1 Replace any baulk ning 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
TM-75

toward gear See Figure

APLAD g1 2 to 1 6 mm
(0047 t000631n)__ﬁ_

TM258
Fig TM-75 Baulk ring to cone gap

OIL SEALS

It 18 advisable not to reuse o1l seals
that have been removed Always nstall
new oil seals

Replace ol seal 1f sealing lip 13
deformed or cracked Also discard seal
if spring 15 out of position Check the
oil seal lip contacting face on shaft, if
necessary replace seal and shaft as a
set

ASSEMBLY

To assemble, reverse the order of
disassembly  Observe the following
instructions

FRONT COVER ASSEMBLY

1 Wipe clean seal seat in front
cover, then press fit o1l seal in place

"7 Coat o seal with gear ol to
provide 1mtial lubrication See Figure
T™-76
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Front

{

+
_—\\
3

Fig TM-76 Front cover ol seal

TM354

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-1b) torque

REAR EXTENSION
ASSEMBLY

1 Wipe clean seal seat in rear ex-
tension housing, press fit oil seal in
place

Coat ol seal and bushung with gear
ol for imtial lubnication See Figure
T™-77

Front

TM355
Fig TM-77 Rear exténsion o1l seal

2  Apply multi-purpose grease to
O-ring and plunger grooves 1n stnkmg
rad

Insert striking rod with stnking 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-Ib)
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ADAPTER PLATE
ASSEMBLY

1 Install outer race of counter gear
rear bearing by lightly tapping around
1t with a brass dnft and 2 hammer
2 Install manshaft bearmng by light-
ly tapping around it with a soft
hammer
3  Install beanng retamner in adapter
plate

Torque screws to 08 to 13 kg-m
(6 to 9 ftlb) and stake each screw at
two points with a punch See Figure
TM-78 .

TM573
Fig TM-78 Staking screw

ASSEMBLY OF GEAR
ASSEMBLY

Clean all parts n 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 shifting 1inserts in three
grooves in synchromizer hub.

(3) Locate one spread spning on the
lower side of shufting inserts to secure
them to the mner side of coupling
sleeve Properly install the other spring
on the opposite side of couphing
sleeve Make sure that they are in-
stalled opposite to each other See
Figure TM-79

Fig TM-79 Installing spread spring

t -
2 1st & reverse synchronizer
(1)  Posihon shifting nsert springs
and shifting mnserts 1n three(3) slots in
synchronizer hub
(2) Put coupling sleeve on synchro-
nizer hub

Mainshaft

1  Position 5th gear needle beanng,
mainshaft 5th gear, baulk nng and 4th
& 5th speed synchronzer on the front
of mainshaft

2 Fit snap ring of proper thickness
so that it will fit the groove 1n main-
shaft See Figure TM-80

No

Thickness mm (in)

n bW N e

140 to 145 (00551 to 00571)
1450 1 50 (00571 to 0 0591)
150to 155 (00591 to 0 0610)
155 to 1 60 (0 0610 to 0 0630)
160 to 1 65 (0 0630 to 0 0650)

T™-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
synchronizer Then fit 2nd gear bush-
ing onto mamnshaft using Base
ST30901000 and mainshaft bearing
thrust washer See Figure TM-81
And 1nstall 2nd gear baulk ning, needie
bearing, 2nd gear, steel ball and thin
thrust washer

Note Assemble 2nd & 3rd speed
Synchronizer, paymg attention to
its direction See Figure TM-82

§T30901000

TME75

Fig TM-81 Installing 2nd gear
bushing

3rd gear side 2nd gear side

hl'\ /hz
A

- -
Front
—— hl> h2
% ‘% TM576
Fig TM-82 Instaling 2nd & 3rd speed
: synchronizer

1

Main drive gear

1 Press main drive bearing onto the
shaft of main drnive gear using Base
ST30901000 "Make sure that snap ning
groove on shaft clears bearing See
Figure TM-83
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S$T30901000

TM577

Fig TM-83 Instaling main drive
bearing

Available snap ring

2 Place main dnve beanng spacer
on mam dnve bearnng and secure mam
dnve beanng with a new thicker snap
ring that will eliminate end play

No

Thickness mm (in)

N AW N

149 to 1 55 (0 0587 to 0 0610)
1 56 to 1 62 (0 0614 to 0 0638)
162 to 1 68 (0 0638 to 0 0661)
168 to 174 (0 0661 to 0 0685)
1 74 to 1 80 (0 0685 to 0 0709)
180 to 1 86 (0 0709 to 0 0732)
1 86 to 1 92 (0 0732 to 0 0756)

Counter gear

1  Press counter gear front bearing
onto counter gear using Drnft
ST22360002

2 Press counter gear rear bearing
onto counter gear using Dnft
ST22360002 and Adapter
KV32101330 See Figure TM-84

KV32101330

T™MS78

Fig TM-84 Installing counter gear
rear bearing

Reverse idler gear

Assemble reverse 1dler pgear as-

sembly

Note When positioning thrust wash-
ers on shaft, make sure that the
brown surfaces are facing toward
gears

TM-18

Gear assembly

1 Attach Setting Plate Adapter
ST22490000 to adapter plate and
place 1t 1n a vise

2 Place mamshaft assembly 1into
adapter plate assembly Place man-
shaft nut onto manshaft

3 Pull mainshaft assembly into
adapter plate using Mainshaft Puller
KV32101319, Bearing Puller
KV32101320 and Adapter
KV32101330 unti the thrust washer-
to-bearing clearance reaches approxi-
mately 10 mm (0 39 in) See Figures
TM-85 and TM-86

TM579
Fig TM-85 Setting specual tools
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KV32101330

TM530

Fig TM-86 Installing mainsheft
assembly

4 Position baulk nng on cone
surface of main dnve gear Apply gear”
ol to mamshaft pilot bearng and
mnstall 1t on mainshaft

Assemble main drive gear assembly
on the front end of mainshaft

Assemble counter gear assembly on
mainshaft and mamn drive gear ' See
Figure TM-87

TMEB1

Fig TM-87 Installing main drnve gear
and counter gear

1

5 Pull mamnshaft assembly into
adapter plate together with main drive
gear and counter gear

When nstaling 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 st counter gear onto count-
er shaft using Drift ST22360002 and

Adapter KV32101330 See Figure
TM-89
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Stake mamshaft nut to groove of
mainshaft with a punch See Figures
TM-90 and TM-91

ST22360002

KV32101330

TM5E83
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 mainshaft in the order hsted
Steel ball, thick thrust washer, 1st gear
bushing, needle beanng, lst gear, 1st
gear baulk ning, !st synchronizer to-
gether with reverse mamn gear, steel
ball, speedometer drive gear and main-
shaft nut

Tighten mainshaft nut temporarly
9 With 1Ist and 2nd gears doubly
engaged, tighten mainshaft nut to the
converted torque “C” (See Figure
TM-92) using Wrench ST22520000

TM584
Fig TM-90 Tightening mainshaft nut

TM585
Fig TM-9]1 Staking mainsheft nut

2 E
t “3 ?
16 |
Upper bmit kne
(110)
15 pr—"1

g [ ) /

N EY R T

£ (100 Pl

23

=

g 13 / __ Converted torque

2 4 -

S eof / ] _
-] 12 phbpirhdiy papafamatpipipiray = ¢
AR R oy

& .

T_:: . / Lower Iimit Line

> (B0) | i)

@] /

aomr /

9
02 03 c4 05 06 07

08 m
10 (15) 20 25y @)
L Effective length of torque wrench
TM5E86-

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 doing so, the
amount of torque to be read on
wrench needle should be modified
according to the following formula

Ckgm= 14 x (F}:m) to

17 x ()

or
C (ft1b) = 101 x (¢ +16 )10
L
123 x(g3533)
Where,

C Value read on the torque
wrench kg-m (ft-1b)

L  Effective length of torque
wrench m (ft)

< 5T22520000 C
\Torque wrench

r L m (ft)
Olm '

(033 11)

TMS87?
Fig TM-93 Settang 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-Ib)

10 Measure gear end play

Make sure that they are held within
the specified values

For details, 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_BearingDnft $T22350000 Fit
thick snap nng to the rear side of
beanng to elimmate end play
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Available snap ring

No Thickness mm (1n)
1 1.1{0 043)
2 12(0047)
3 13(0051)
4 1 4(0 055)

Fig TM-34 Installing mainshaft end
bearing

13  Install
sembly

reverse 1dler gear as-

Shift forks and fork rods

1 Place three(3) shuft forks In
groove 1n each coupling sleeve Be
careful not to drop off shift forks
2 Install Ist & reverse fork rod
through st & reverse shaft fork and
adapter plate

Secure st & reverse fork rod to
shift fork with new retaining pin
3 Install check ball, check ball
spring, and check ball plug Prior to

4th & 5th

2nd & 3rd

- AT

tighteming check ball plug, apply
sealant to check ball plug

Ahgn center notch 1n 1st & reverse
fork rod with check ball

Note Ball plug for 15t & reverse fork
rod is longer than those for 2nd &
3rd fork rod and 4th & Sth 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 shift fork, and
secure with new retaiming pin
6 Install check ball and check ball
spring

Apply sealant to check ball plug
and install 1t 1n place

Algn center notch in 2nd & 3rd
fork rod with check ball
7 Install interfock plunger on a-
dapter plate
8 Install 4th & Sth fork rod
through adapter plate and 4th & 5th
shuft fork, and secure with new re-
taiming pin
9  Install check ball and check ball
spring

Apply sealant to check ball plug
and mstall 1t in place
10 Torque each check ball plug to
16to22kgm (12 to 16 ft-lb)
11 Apply gear ol to all shding
surfaces and check to see that shift
rods operate correctly and gears
engage smoothly

1st & Reverse

TM589

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 mn their 5th posi-
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 mamnshaft rotates
freely
3 Install washers and through-bolts
and torque to 13 to 18 kg-m (9 to
13 ft-1b)
4  Fit mam drve beanng snap ring
to groove in main drive beanng See
Figure TM-96

Fig TM-96 Fitting main drwe
bearing snap ring
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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 mamn 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 obtained
from the following formula

TM-98

H=A-B
Where,
‘ H Depth from front, end of
= ST 000 transmission case 1o count-
23500 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 ~ (5) Select a shim of thickness “H”
front bearing shim measured i
Available shum
o Thickness of countershaft

No H" mm (n) front bearing shim mm (in)
1 1200 to 1225 (00472 to 0 0482) 1350 (0 0531)
2 1225 to 1250 (0 0482 to 0 0492) 1375 (0 0?4_1)
3 1250 to 1275 (0 0492 to 0 0502) 1400 (0 0551)
4 1275 to0 1 300 (00502 to 0 0512) 1425 (00561)
5 1300to01325 (00512 to00522) 1450 (0057%)
6 1325 to 1 350 (00522 to 0 0531) 1475 (00581)
7 1350to1375(00531 to00541) 1 500 (0 0591)
8 1375 to 1400 (0 0541 to 0 0551) 1 525 (0 0600)
9 1400 to 1425 (00551 to 0 0561) 1550 (00610)
10 1425 to 1450 (00561 to 0 0571) 1575 (0 0620)
11 1450 to 1475 (00571 to 0 0581) 1 600 (0 0630)
12 1475 to 1 500 (0 0581 to 0 0591) 1625 (0 0640)
13 1500 to 1 525 (0 0591 to 0 0600) 1 650 (0 0650)
14 1525 to 1550 (00600 to 0 0610) 1675 (0 0659)
15 1550 tc 1575 (00610 to 0 0620) 1 700 (0 0669)
16 1575 to 1 600 (0 0620 to 0 0630) 1725 (00679)
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=022 mm
H=A-B
=175 -022
=123 mm

The correct shim 1s 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,
mnstall 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 1 3 to 18
kg-m (9 to 13 ft-Ib) torque

Apply sealant te threads of
through-bolts before nstallation
3  Apply grease to reverse select

return plunger, mstall it in rear ex-
tenston

Install reverse select return springs,
and install reverse select return plug
with sealant n place and torque to 0 8
to 1 O kg-m (6 to 7 ft-Ib)
4 Install speedometer pinion as-
sembly on rear extension After
making sure that lock plate 1s lined up
with groove n speedometer pinion
sleeve, 1nstall through-bolts and torque
to 03 to 04 kg-m (2 to 3 ft-Ib)
5 Install back-up lamp switch and
torque to 20 to 30 kg-m (14 to 22
ft-b)
6 Apply a lght coat of multi-
purpose grease to withdrawal lever,
release bearing and bearing sleeve, -
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 n the re-
verse order of removal paying atten-
tion to the following points

1 Before installing, clean mating
surfaces of engine rear plate and trans-
mission case

2 Before nstalling, lightly apply
grease to spline parts of clutch disc
and main drive gear

3 Remove filler plug and fill trans-
mussion with recommended gear a1l to
the level of the plug hole [Approxi-
mately 1 7 liters (3% USpt, 3 Imp
pt)]

SERVICE DATA AND SPECIFICATIONS )
GENERAL SPECIFICATIONS ' '

Car model
Station
Hardtop Sedan Wagon
Item
Transmission model FS5W63A Faws3L
No of speeds 5 4
Synchromesh type Warner " Warner
Floor Floor
R 2 4 1 3
Shift type I I
1 3 5 2 4 R
Ist 3382 3382
2nd 2013 2013
3rd 1312 1312
Gear ratio
4th 1000 1000
5th 0854 —
T : - —~ “Rev 3570 s s e - 3 364
01l capacity liter (US pt, Imp pt) 17(33%,3)
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TIGHTENING TORQUE

Unit kg-m (ft-Ib)

Transmassion type

Item

FS5W63A

Fawe63L
t

Engine to transmisston installation bolt

Clutch operating cylinder installation bolt

Propeller shaft to differential companion flange nut
Center bracket installation bolt

Rear mounting mnsulator to transmission installation bolt

Crossmember mounting bolt

37t050(27 to 36)
25t030(181t022)
24t033(17to24)
361to48(26to35)
09t0o12(7t09)

19to26(14 to 19)

40t048(291035) "

25t030(18 to 22)

24t033(17 to 24)

09tot2(7t09)
19to26(14to 19)

Mainshaft retainer to transmission case
Mainshaft nut
Check ball plug

08to13(6t09)
14 to 17 (101 to 123)
16t022(12 to 16)

08to10(6to7)
801to 110 (58 to 80)
17t021(12t015)

Rear extension 1nstallation bolt
Front cover 1nstallation bolt
Bottom cover installation bolt

Reverse select return plug

08to10(6to7)

13to18(9to13)
13to18(9to13)

14to18(10to 13)
08tc10(6to7)
08to10(6to7)

SPECIFICATIONS
Transmassion type
FS5W63A F4W63L
Item
Ist 0 05 to 020 (0 0020 to 0 0079) 005 to 020 (0 0020 to ¢ 0079)
2nd 005 to 0 20 (0 0020 to 0 0079) 0 05 to 0 20 (0 0020 to 0 0079)
Gear backlash 3rd 005 to 0 20 (0 0020 to C 0079) 0 05 to 020 (0 0020 to 0 0079)
mm (in) 5th 0 05 to 0 20 (0 0020 to 0 0079)
Rev 005 to 020 (0 0020 to 0 0079) 0 05 to 0 20 (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 03210042 (00126 to 0 0165) 03210042 (00126 to 0 0165)
2nd 022 to 032 (00087 to 0 0126) 022to 032 (00087 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 (in) 5th 005 to 0 15 (0 0020 to 0 0059)
Rev Idler 015 to 040 (0 0059 to 0 0157) 010 to 030 (00039 to 0 0118)

Counter gear

005 to 0 15 (0 0020 to 0 0059)

121to16 (0047 to 0 063)

12to 16 (0047 to 0 063)

Clearance between -standard
baulk ring and gear
mm (1n) it

05 (0020)

05 (0020)

Counter bearing adjusting shim
mm (in) ‘

1350 to 1775 (0 0531 to 0 0699)
Every 0 025 (0 0010)
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Dufficult to mtermesh gears

Causes for difficult gear shifting are classi-
fied to troubles concerning control system
and transrmssion When gear shift lever 1s
heavy and it 1s difficult to shift gears, clutch
disengagement may also be unsmooth Furst,
make sure that clutch operates correctly,
and mspect transmission

Worn gears, shaft, and/or bearing

Insufficient operating stroke due to worn or
loose sliding 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
slips 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

Wom or damaged gear

Replace
Replace

Replace
Replace
Replace

Noise

When noise occurs with engine 1dling and
ceases when clutch 15 disengaged, or when
noise occurs while shifting gears, 1t 1s an
indication that the noise i1s from transmis-
ston
Transmission may rattle dunng engine
idling '
Check air-fuel mixture and igmtion
timing
After above procedure, readjust engine
idhng

Insufficient or improper lubricant

O1l leaking due to damaged oil seal or
sealant, clogged breather, etc

Worn beaning (High humming occurs at a
hugh speed )

Damaged bearing (Cyclic knocking sound
occurs also at a low speed )

Worn sphine

Add o1l or replace
with designated o1l
Clean or replace
Replace

Replace

Replace

Worn bushing Replace, as a rear
extension  housing
assembly

T™-24
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SPECIAL SERVICE TOOLS -

Tool number For Reference
No & ' Description use page or
- -~ toolname . - Umt mm (i) on “Figure No
[ t -
I | ST23100000 * For prevefition of needle bearning from falling off when countershaft , 63L, Fig TM-12
" 1s removed from, or inserted into, the transmssion case 65L& | Page TM-8
Countershalt . - - - - F60A | Page TM9
) glllde TIM
i 2o O . : T
LoE T ——153 (6 oz)————] ‘
TR T
I L. 17 (0.67) dia
[
2.| ST23540000 For removal and assembly of fork rod retaining pin, . 63A, | Fig T™-11
- - - 1 63L& | Fig T™M-50
Fork rod pin , 1B
r ! PR L IO R
+ punch - TIM
S 4(016) da [
* i 10 (0 39) dia
SEO082
[V N N a
~3—| ST30031000 “For replacing bearing 63A, Fig TM-20
. . . e 65L, Fig TM-59
Beanng pl?l]el' 63L& | Fig TM-62
‘ 71B .
] . T/M [l
i +
, outer dia 80 (3 15) ,
' mner dia. 50(197)
. SE041
4 | ST22490000' ' [ For setting adapter plate i a vise ‘ : 63A Fig TM-49
/™M Page TM-18
Adapter setting '
late 7
P ff,;f,jo 156 (6 14)
SE311
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Tool number . - For Reference
No & Description use page or
tool name Umit mm (i) on Figure No
5 | KV321013S80° 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 beanng, counter overdnve gear and 63A & | Fig TM-53
bearing FSSW71B| Fig. TM-85
Beaning puller TIM Fig TM-86
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 | §T22480000 For removal of 1st counter gear. (63A Fig. TM-56
Gear puller ’ T/M)
SE310
7 | ST22730000 For removal of counter gear beanng. 63A Fig TM-64
' ™ Fig TM-65
Bearing puller
120 (4.72)
T e m T T 7T Quter dia 82 (3 23) M T
Innerdia 301 18) ,
SE041

¢

T™M-26
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Tool number For Reference
No & Description use page or
tool name Umt mm (i) on' Figure No.
8 | ST22360002 For assembly of counter gear beanng and 1st counter gear. . 63A& | Fig TM-84
Fig T™M-89
Bearing dnift ;}3 '8
150 (5 91) .
23(091) dsa.
. 29 (1.14) dia.
SE307
9 | ST30901000 For assembly of main dnve beanng and 2nd gear mainshaft bushing. 63A Fig TM-81
™ Fig. TM-83
Base ,
—=—45(177)d
355(1398)dia
80 (315)dia
SE041
10 | 8$T22520000 ~ | For removal and assembly of mamnshaft nut. 63L& | Fig TM-37
63A Fig TM-90
Wrench ™ | Fig. TM.93
{38 mm (1 501n)}
38 (1.50
100 (3 94)
SE313
11 | ST22500000 Thus tool 1s used to adjust counter bearing 63A Fig TM-97
™ Fig. TM-98
Counter beanng
setting tool /<
355 (1 398) dia 80(315)dua
45 (1 77) dia
SE312

T™-27
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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 bearing 56A, ' | Fig TM-94
&
Matnshaft beaning .?(1) B’
dnft /\ /M
480 (18 90)
Outer cha 34 (1 34)
Innerdia 28 (t 10)
SE037
13 | ST22452000 For assembly of main bearing 63L Page TM-8
Mainshaft bearing
dnft

1

400.(15 75)

Quter dia 45 (1 77)
Inner dia 36 (1 42)

SE429
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Automatic Transmission

The model 3N71B automatic trans-
mission 15 a fully automatic unit con-
sisting primariy of 3-element hydrau-
lic 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 is fully
automatic in relation to vehicle speed
and engine torque wnput Vehicle speed
and engine mamfold vacuum signals
are constantly fed to the transmission
to provide the proper gear ratio for
maximum 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 1n
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 mn a reverse
direction

“N" — Neutral position enables the
engmne to be started and run without
driving the vehicle ‘

“D” — Drnive range 18 used for all
normal dniving conditions

Dunve 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 15 reduced
to approximately 40 to 50 km/h (25
to 31 MPH)

“1” range position prevents the
transmission from shifting out of low
gear Thus 1s particularly beneficial for
mamtamning maximum engme braking
when contmuous low gear operation 1s
desirable

The torque converter assembly is of
welded construction and can not be
disassembled for service

FLUID RECOMMENDATION

Use automatic transmussion 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 1n Figure AT-1

-

- “ e e o EI DLW - . ———
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AT-2

ATOS7
Fig AT-1 Identification number

i

ldentification of number

arrangements:

Unit number

\ Model code
yd

JAPAN AIJI‘QIAI}Q/TIAHSIISSION Co. LD

MODEL|"X2401 O
NO ['5612345

Senal production
number for the month

Month of production

(X Oct,Y Nov,Z Dec)
Last figure denoting
the year (A D)
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CONSTRUCTION AND OPERATION

CONTENTS
TORQUE CONVERTER AT-4 BAND BRAKE
TRANSMISSION AT-6 LOW AND REVERSE BRAKE
OlL PUMP AT-7 PLANETARY GEAR
FRONT CLUTCH AT-7 ONE-WAY CLUTCH
REAR CLUTCH AT-8
@ ® @ & ®: D ® @

AT-8
AT
AT9
AT9

'f€I — . L L}
il UN : ' @
) g™ I / Il e . QC}

AT312

t  Turbine runner 13 Low & reverse brake
2 One-way clutch 14 Ol distoibutor
3 Stator . 15 Govemor
4 Pump impeller 16 OQutput shaft
5 Transmssion case 17 Rearextenston
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 il pan
12 One-way clutch
Fig AT-2
AT-3
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AT304

Cross-sectional view of 3N71B automatic transmissian
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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 mechamsm The torque-
multiplying action 15 effected by the
presence of a stator located n 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
1s 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 1m-
peller that it will properly strike the
blades of turbine runner

The ol first strikes the surface of
turbine runner, and then flows
through the runner towards 1ts back
side
2 The blades of turbine runner are
so shaped as to obstruct the flow of
ol Therefore, the force of oil flow.is
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Sirculation of oil, the torque T

one iunpeller connected to the engine
crankshaft through the drive plate, one
turbine splined to the transmission
mput shaft, and one stator connected

AT316

converted 1nto the torque that tends
to rotate the turbine runner itself i
3  The direction of the flow of ail
which has been discharged from the
back side of the turbine runner is
changed by the stator blades, and the
ol again enters the pump impeller
The o1l thus circulates through a
closed circuit which 1s constituted by
the pump impeller, turbine runner
and stator In this closed circuit, the
sum of action and reaction becomes
Zero

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 o1l
which has passed through the pump
mpeller and turbine runner will exert
a force to rotate the stator But, by
the action of a one-way clutch which
1s equipped 1n the stator, the stator is
allowed only to rotate in the opposite
direction, and will not rotate n the
direction of force exerted by the oil
The o1l which has left the stator enters
the pump impeller and flows through a
crculating circust, and dunng this

exerted by the oil n the pump m-

“AT-4

1.

to the transmussion case through a
one-way clutch The converter assem-
bly 1s welded together and cannot be
disassembled for service

Dnive plate
Crankshaft
Turbine

Torque converter
Onl pump

Input shaft
One-way clutch
Stator

Impeller

O 0~ AR W

AT063
Fig AT-3 Torque converter

peller and the torque T, exerted by
the oil n the stator act in the same
direction Thus, there exists the
followmng relation between these
torques and the torque T, exerted by
the o1l in the turbine runner

T, +T,=T,

For this reason, the torque exerted
cn the turbine runner 1s increased by
the amount of the torque which 1s
exerted on the stator This 15 why
torque 1s multiphed n a torque con-
verter

When the revolution speed of the
turbine runner increases and ap-
proaches near that of the pump im-
peller, the dwrection of o1l 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 1s thus avoided
This relation 15 shown 1n Figure AT-8,
and the characteristic curve of the
torque converter 15 shown i Figure

AT4
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The torque ratio, speed ratio, and
the efficiency are expressed as follows

Qutput torque

Torque rat1o
Input torque

Output speed

Speed ratio
Input speed

Output horsepower

Efficiency
Input horsepower

T, = The force exerted by the oil of pump
= The force exerted by the o1l of turbine
T, = The force exerted by the oil of stator

1
T,
3

The state of ol circulation 1n which
the stator 1s locked by the flow of ol
1s called the “converter range”,
whereas the state in which the rotor 1s
turned by the o flow 1s called the
“coupling range”

In the coupling range, the stator
only makes 1dle rotatton presenting a
state similar to that of a flud cou-
pling, with no increase 1n torque The
pomnt where the speed ratio becomes
zero, that s, the state m which only
the pump shaft (engine side) rotates
and the turbine 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 max-

a
o

il flow
Direction of rotation
Direction of force

mum value, and this torque ratio 1s
called the “stall torque ratip”

Converter  Coupling
20 range range
0
2 %, "y
b (7 &
] % g
4 =
) AN &
= & 0 m
| &
S
@
t ok
:- -l o
- oS 10
Speed ratio ATO67

Fig AT-4 Charactenistic curve of
torque converter

Turbine runner Stator

Pump impeller

AT317

Fig AT-5 Torque converter oil flow

(Converter range)

Turbine runner

Stator Pump impeller
AT318
Fig AT-6 Torque converter oil flow
(Coupling range)

1
d Pump impeller

Ty
Pump impeller

\

Turbine runner

t ! Turbine runner

00c }
{Locked) _

;g Stator

T,=0
(Free wheel)

) )~

AT319

Fig AT-7 Oul flow between each
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blade {Converter range)

AT-5

AT320

Fig AT-8 Oul flow between each
blade (Coupling range)
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TRANSMISSION

The transmission 15 a mechansm
which changes the speed of input shaft
that 1s transmitted from the engine
through the torque converter, and
then transmits the power to the pro-
peller shaft

In the transmission mechanism, a
planetary gear 15 employed In the
planetary gear, a wide range of speed
changes 1s performed by rotating or
locking 1ts internal 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 train
The Sympson gear train 1s a kind of
planetary gear arrangement invented
by Howard Sympson, an American
engineer

The transmission comprises the
following parts as the pnincipal ele-
ments for power iransmission

(A) Clutches and bands (front clutch,
_ rear _clutch,. low and reverse

brakes, band brake, and one-way
clutch)
(B) Planetary gear

The power 1s transmutted in the
followmg manner

The torque of turbine which has
been converted by the torque con-
verter 1s first transmrtted to the mput
shaft through the spline, clutch, and
gear This torque 1s 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 ot pressure 1s
exerted on the front clutch piston, the
clutch plates (drive plate and dnven
plate) are forced to couple together
Therefore, the rotation of the mput
shaft 15 transmutted to the sun gear
through both the rear clutch and the
connecting shell which 1s coupled to

Engine crankshaft
Drive plate

Pump mmpeller
Turbine runner
Stator

One-way clutch
Input shaft

-~ N U B R
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the front clutch drum by the clutch
plates On the other hand, when the
rear clutch 15 coupled together, the
front internal gear 1s 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 1s stopped, and the sun
gear which 15 connected to 1t by the
connecting shell 1s held stationary
This sun gear 1s always kept in mesh
with the front and rear planetary
gears

The rear planetary gear carrer is
connected to the connecting drum on
its periphery, and this periphery 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 m the
transmmsston, and this output shaft 1s
splined to the planetary gear carrier at
the front end, and to the internal drive
flange at the rear end

ATO069
8 Odpump 15 Planetary pinion
9 Brake band 16 Rear planetary carrier
10 Front clutch 17 Low and reverse brake
11 Rear clutch 18 Parking pawl
12 Front planetary carnier 19 Onl distributor
13 Internal gear 20 Gaovernors
14 Sun gear 21 Output shaft

Fig AT-9 Schematic drawing showing concept of automatic transmission

AT-6
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In the 3N71B automatic transmis-

Clutch Low & band servo One
sion, each part operates as shown 1n Range Gc"" reverse way P"klmg
the following table at each gear select T | Front | Rear [brake | Operation | Release | clutch | P**
t
position Park on on
OIL PUMP Reverse 2182) on on on .
Neutrat
The o1l pump 1s an internally mesh-
ed involute gear pump, and its mner Dl Low 2458 on on
ear 1s 1 s the
g otated at the same speed a Dnve { D2 Second | | 458 on on
engine by the drive sleeve which forms
a portion of the pump impeller of the D3 Top 1000 on on (on) on
torque convert
9 on er 2 Second | 1 458 on on
The oil pump serves to supply the
_ ol for the operation of torque con- 12 Sccond | | 458 on on
verter, to lubricate every mechamsm, T
I} Low 2458 on on
and to provide o1l for the operation of
all friction elements (clutches and
bands) and the control system
(8)
ATOTY )
1 Housing 4 Inner gear
2 Cover 5 Crescent
3 Outer gear -
Fig AT-10 Od pump 1 Front clutch drum 6 Drve plate
2 Clutch piston 7 Retaning plate
3 Spring retainer 8 Snap ning
4 Snap nng 9 Retum spnng
5 Dushed plate 10 Dnven plate AT321
FRONT CLUTCH ]

Fig AT-11 Components of front clutch

Illustration “A” m Figure AT-11
shows the state when o1l pressure is

exerted on the piston Under this
condition, clutch plates come mto /

7

p’@

ngid contact with each other and the
rotation of the hub is transmuitted to
the clutch drum

When the o1l pressure 1s 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 18 rotated

1
vl

- 1 Piston —
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 1s used only in 4 Ol pump cover
“Reverse” and in “3rd forward gear” AT322
positions Fig AT-12 Operation of clutch
AT-7
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REAR CLUTCH

The rear clutch drum 15 driven by
the mput shaft through the spline
connection The rotation of this rear
clutch drum drives the steel dnve
plates in the rear o!_tch and the lined
drnive plates 1n the front clutch

When the rear clutch piston 13
applied by o1l pressure, the movement
of the piston against the return springs
locks the steel and hined clutch plates
together to drive the rear clutch hub
and the front internal gear

When the oil pressure 1s released,

1 Rearclutchdrum 7 Retaining plate
the return springs move the piston to 2 Clutch piston 8 Snap nng
the released position and the steel and 3 Spnng retamer 9 Needle beanng
hined clutch plates are released g SD“:: ;‘"Fi . ;? l};ea:mg race
1shed plate etumn spring
This stops the rotation of the rear 6 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 15
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

W~ b Wb -

ke band
and brake band to the released posi- ar:m:r a
tion Servo retainer
The band brake 1s applied only 1n Band strut AT324
the 2nd forward speed range Fig AT-14 Components of band brake

AT-8
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LOW AND REVERSE BRAKE

The steel driven plates of low and
reverse brake are locked to the trans-
mussion case through the sphine 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 lmed plates together Then,
the lined 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 1s ap-
plhied 1n 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 pmnions

ONE-WAY CLUTCH

The one-way clutch adopts the
sprag type In this mechanism the
rotation 1 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 in Figure AT-17
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Thrust spring nng

Piston retumn spring
Thrust washer

One-way clutch inner race

1 Drve plate 9 IDished plate

2 Transmisston case 10 Dnven plate

3 Low & reverse brake piston 11 Retaimng plate

4  Hex-slotted bolt 12 Snap ning AT325

Fig AT-15 Components of low and reverse brake

Front planetary gear

AT326

AT-9

Rear planetary gear

Internal gear (72 teeth)

Sun gear (33 teeth)
Pinion (19 teeth)

AT327

Fig AT-16 Components of planetary gear

Lock Free
- ——

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 od
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 n conjunction
with valves 1n the valve body assembly
located 1n the base of the transmission
The valves regulate ol pressure and
drect 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

OIL PUMP

The o1l pump 1s the source of
control medum (1e, o) for the
control system

As shown i Figure AT-18, the o1l
enters at the suction side and collects
in the space at “A”, and then by the
rotation of the mnner and outer gears,
1s carried and discharged from the
portion “B”

The ol flows through the following
route
Oil pan — Oul stramer (bottom of the
contrel vaive) — Control valve lower
body suction port — Transmission case
suction port — Pump housing suction
port — Pump gear space — Pump
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Lubncation

housing delivery port — Transmission
case delivery port — Lower body deliv-
ery port — Control valve iine pressure
circurt

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
n the transmisston case from the range
selector lever m the right center por-
tion of the transmisston case through
the manual shaft The nner manual
lever 1s thereby turned

A pmn 1nstalled on the bottom of
the nner manual 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 in the
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groove on the top of the mner manual
plate The parking rod pin operates the
rod at “P” range, and operates the
mechanical lock system

The above described manual shaft 15
further equipped with an nhibitor
switch A rotor iside the wnhibitor
switch rotates n response to each
range When the range 1s 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

ATO087

3 Parking rod
4  Manual shaft

1 Manual plate
2 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 s 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 transms-
sion case

When accelerator pedal 1s fully de-
pressed and the carburetor 1s fully
opened but the engine speed 1s not
sufficiently increased, the manifold
negative pressure lowers (1e tends
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towards atmospheric pressure) and the
vacuum reaction increases since the
flow velocity of mixture nside the
intake mamifold 1s slow Contranly,
when the engine speed increases and
the flow velocity of the mixture in-
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
15 obtained aganst the transmitting
torque

To intake manifold

ATOBB

Fig AT-20 Vacuum digphregm

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 is depressed by a push
rod, the kickdown switch closes cur-
rent flows to the solenoid, the sole-
noid push rod 15 depressed, the down-
shift valve of the control valve inside
the transmission case 1s depressed, and
the speed 1s changed forcedly from
“3rd” to *“2nd” within a certain
vehicle speed Limit

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 airord a complete stroke
The arrangement of the switch
varies according to model

AT-1

switch

ATO89
Fig AT-21 Downshift solenowd

GOVERNOR VALVE

The primary and secondary gover-
nor valves are installed separately on
the back of the oil distributor on the
transmission output shaft They oper-
ate at the same speed as that of the
output shaft (That 1s, they operate at
a speed 1 proportion to the vehicle
speed ) The line pressuze 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
control 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 15 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
15 applied to the ring-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) to
(15) while simultaneously making a
space from (15) to the center drain
port, and pressure 1n the circuit (15} 1s
lowered

When the vehicle 1s stopped and the
centrifugal force of this valve 1s zero,
the valve 1s balanced At this point a
governor pressure which 1s balanced
with the spring force occurs on (15)

When the vehicle 1s started and the
centnifugal force 1ncreases, this valve
moves shghtly 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 1§ balanced
with the sum of centnfugal 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 certamn level the
governor opens and forwards the gov-
ernor pressure (15) to the control
valve

When the vehicle 1s stopped, the
governor pressure 15 zero However,
when the vehicle 15 runming stowly,
this valve 1s depressed to the center
and the groove to (15) 1s closed since
the governor pressure applied to the
ring-shaped area 15 higher than the
centnfugal force of this valve When
the governor speed exceeds a certain
revolution, the governor pressure in
the circust (15) also increases How-
ever, as the centrifugal force increases
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 15 within the low
speed range, the governor pressure is
not generated because of the primary
valve, whereas at the high speed range
above the breaking pomnt, governor
pressure s regulated by the secondary
valve

* The breaking pont 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

Downloaded from www.Manualslib.com manuals search engine

To control valve
[Governor
pressure (15)]

From conirol valve
(Line pressure (1)) ATO90
4  Onl distributor
5 OQutput shaft

1 Primary governor
2 Secondary governor
3 Govermnor valve body

Fig AT-22 Cross-sectional view of
governor

CONTROL VALVE ASSEMBLY

ATO91

Fig AT-23 Output shaft with o1l
distributor and governor
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ATQ92
Ol distnibutor
Govermor valve body
Pnmary governor valve
Secondary governor valve
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Fig AT-24 Exploded view of governor

Flow chart of control valve system

Oul from pump

FTTTTTTTT T Regulator valve [-—-"7"""~===>-—-~- 7
] i
1 | |
| | 1 !
' )
) Throttle valve Manual valve Auxiliary valve i
' '
] 1 |
! | :
\ ! Line pressure ;
] ] 1
t : 1
L ___ 1___.__.] Speedchange |, | Governor !
valve I valve '

[}
Lo T . ____1i

i

Clutch and brake

The control valve assembly receives
ol from the pump and individual
signals from the vacuum diaphragm,
and transmits the individual line pres-
sures to the transmission friction ele-
ment, torque converter circuit, and
lubricating system circust as outputs
More specifically, the oil from the ol
pump 1s regulated by the regulator
valve as line_pressure bulds up The
line pressure 15 fed out from the
control valve assembly through various

AT-12

direction changeover valves (including
ON-OFF valve) and regulator valves, 1s
newly reformed to a throttle system
oll pressure and operates other valves
Finally, the line pressure 1s transmitted
to the required clutch or brake servo
piston unit 1n response to the individ-
uat running conditions after recelving
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 downshift valve (SDV)
Second lock valve (SLV)
2nd-3rd timing valve (TMV)

QWO NN b Wk —

—

Pressure regulator valve
(PRV)

The. pressure regulator valve re-
cewves valve spring 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 ol pump 1s ap-
plied to the ring-shaped area through
onifice (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” 1in Figure AT-25) opens
shghtly Thus, the line pressure (7) 1s
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)

circuit has also been opened As a .

result, the converter 15 filled with
pressurized oi 1n circuit (14), and this
oil 1s 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 1s de-
pressed, the throttle pressure (16) in-
creases as described in the preceding
paragraph, ol pressure 15 appled to
the plug through onfice (21), and this
pressure 1s added to the spring force
As a result, the PRV 1s contrarily
forced upward, space to the drain port
15 reduced, and the line pressure (7)
increases
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Fig AT-25 Pressure regulator valve

When the range 15 selected at “R”
(Reverse), the line pressure (6) 1s
apphed 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 18
applied contrarily, against the spring
force As a result, the hine pressure (7)
decreases Moreover, at individual con-
ditions, the line pressure (7) 1s equal to

the hine pressure (6) and the throttle
pressure (16) 1s equal to (18)

Manual vailve (MNV)

The manual lever turning motion is
converted to reciprocating motion of
the manual valve through a pin, and
the MNV 15 positioned so that the line
pressure (7) 1s distributed to the indi-
vidual line pressure cucuits at each
GGP”’ “R”’ KCN”’ ‘tD’i’ ¢t2” or ‘tl” range
as shown below
“P" range

(7) — [(4)—SDVand TBV
{(S) - 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(2) - SLV
(3) — SLV and SSV
“2” range
(7) — [(1) - Same as above
(2) - SLV - (9) Band
1 apphed
| (4) — SDV and TBV

“]1" range
() — [ (1) — Same as above
{4) — Same as above

(5) - Fsv

Moreover, (1, (2), (3), (4), (5), and
(6) are always dramned at a position
where the line pressure 1s not distnb-
uted from (7)

AT-13
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X
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ATO096
Fig AT-26 Manual valve
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1st-2nd shift valve (FSV)

The FSV i1s a transfer valve which
shufts gears from low to second When
the vehicle 1s stopped, the FSV 15
depressed to the right side by force of
a spring located on the left side,
putting the FSV 1s in the “Low”
position

When vehicle speed increases, the
governor pressure (15) 1s apphed to
the right side of the FSV, and the FSV
1s forced toward the left Contranly,
the fine pressure (1) together with the
spring force forces the FSV toward the
night 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
FS8V 1s forced toward the left

When the FSV 15 depressed to a
certain posttion, the line pressure (1) 1s
closed, and only the spring_depresses
the FSV toward the nght, and 1t
depressed to the end for a moment As
a result, the line pressure (1) 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
remans in 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 s

governor pressure {15) 1s considerably
high, the valve 1s forced completely
toward the night, and the FSV s
returned to the “Low” position (This
operation 1s called “Kickdown shift" )

ATO097

Fig AT-27 “lst-2nd" shift valve

2nd-3rd shift valve (SSV)

The SSV 15 a transfer valve which
shifts gears from “2nd” to “3rd”
When the vehicle 15 stopped, the SSV
s forced toward the night by the
spring, and 15 1n the “2nd” position It
1s so designed, however, that the FSV
can decide to shift either to “Low” or

K 119
Z I

released, the front clutch 15 engaged,
and speed 1s shifted to “3rd”

When the accelerator pedal 15 de-
pressed, both the line pressure (3) and
the throttle pressure (19) are high, and
the SSV 1s thus retamned mn “2nd”
unless the governor pressure (15) ex-
ceeds the lne pressure (3) and the
throttle pressure (19)

In the “3rd” position, force depres-
sing the SSV toward the rnight 1s
retained only by the throttle pressure
(16), and the throttle pressure (16) is
shghtly lower than that toward the
nght which is applied while shifting
from *“2nd” to “3rd”

Consequently, the SSV 1s returned
to the “2nd” position at a slightly
lower speed (Shifting from “3rd” to
“2nd” occurs at a speed shightly lower
than that for “2nd” to *“3rd” shifting )

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 1s 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 15 shifted to
“2” or *“1” range at the “3rd” speed,
the line pressure (3) is drained at the
MNV Consequently, the front clutch
and band servo releasing oils are dramn-
ed As a result, the transmussion 1s

13 k2] 44 1]

depressed

Contranly, 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
right 13 bemg delivered only by the
spring

“Low™ 1 range “1” 1s led to the
low and reverse clutch from line pres-
sure (5) through line 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 1s fixed in the

“Low” positton When kicked down to’
the “2nd” speed, the SDV operates,

" "and the hne pressure (13) forces the

FSV toward the nght Although the
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When the vehicle 1s running, the
governor pressure (15) 1s applied to
the night end surface, and the SSV 1s
forced toward the left Contrarly, 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,
line pressure, and throttle pressure,
and the velave 15 forced toward the
left The lne 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 1s depressed
to the left end for a moment With the

. S8V depressed toward the left end, the

line pressure {3) 1s connected with the
line pressure (10), the band servo 1s

AT-14

although the SSV 1s m the *3rd”
position

When the speed 1s shifted to the
“31d”, a one-way orifice (24) on the
top of the SSV relieves o1l transmitting
velocity from the line pressure (3) to
the hne pressure (10), and reduces the
shock generated from the shifting
Contrarily, when the lever s shifted
to *“2” or “1” range and the speed 15
shafted from “3rd” to the “2nd”, the
orifice checking valve spring (24) 1s
depressed, the throttle becomes inef-
fective, the line pressure (10) 1s dramn-
ed quickly, and delay in shifting
speeds 1s thus eliminated

The throttle of line pressure (6)
transmits the ol transmitting velocity
from_line pressure (6) to line pressure
(10) when the lever 18 shifted to the
“R” range, and transmits dran velocr-
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ty from hne 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 shght 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 15 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 drain 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 cwcuit (19) from the lLine
pressure cireutt (13) (which had been
draned), 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 1n starting the vehicle, the
power transmitting capacity of the
clutch (that s, required operating pres-
sure) may be lower when the vehicle 1s
once started When the line pressure is
retained at a high level up to a high
vehicle speed, shock generated from
the shifting mcreases, and the oil
pump loss also mcreases In order to
prevent this, the throttle pressure must
be changed over with the operation of
the governor pressure (15) to reduce
the hne pressure The PMV 1s used for
this purpose

When the governor pressure (15)
which 1s applied to the nght side of
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Fig AT-28 “2nd-3rd” shift valve

the PMV 15 low, the valve 1s forced
toward the night by the throttle pres-
sure (16) (appled to the area dif-
ference of the valve) and the spring
force, and the circut from circuit (16)
to cucurt (18) 1s closed However,
when vehicle speed increases and the
governor pressure (15) exceeds a cer-
tain level, the governor pressure 10-
ward the left (which 1s apphed to the
nght side) exceeds the spring force and
the throttle pressure (16) toward the
nght, the valve 1s depressed toward the
left, and the throttle pressure 1s led
from circwit (16) to circuit {18) Thus
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
right exceeds the governor pressure,
the valve is forced back toward the
nght, and the throttle pressure (18) 1s
dramned to the spring umit

The valve 15 switched when the
throttle pressure and the governor
pressure are high or when they are
both low

o
18 16
X

15

AT099

Fig AT-29 Pressure modifier valve

Vacuum throttle valve (VTV)

The vacuum throttle valve 1s 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 vanes depending on the
engine throttle condition (negative
pressure in the intake lhine)}

When the line pressure (7) 1s ap-
phed 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-
tle pressure (16) applied upward to the
bottom

When the engine torque is high, the
negative pressure mn the mtake line
nses (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 dramn (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 1s 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 circuit
(17), a high pressure 15 applied through
the space from the circut (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

%

17—

pressure loss due to the space from
circutt (4) to cucuit (17) 1s balanced
with the spring force

Further, when gear 15 shufted from
“2nd” to “Low™ at the range ““1”, line
pressure 1s led from circuit (12), and
the line 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 dramed upward

qk ”34ﬂ

AT101

Fig AT-31 Throttle back-up valve
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Fig AT-32 Solenowd 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 “2”
range

In the “D” range, the sum of the
spring force and line pressure (3)
apphied 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 circuit 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

enagsne—eet—{O anly awhan lina
SRgIg g —eF et )—orry—wher—Hine

AT100

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 15 forced upward, the
space from circuit (4) to circurt (17) 15
closed, and with the space from circuat
(17) to the upper draimn about to open,
the back-up pressure (17) which 1s
lower than the line pressure (4) by the
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Solenoid downshift valve
(SDV)

This valve 15 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-
cewved 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 hine pressure (13)
opens Line pressure (13) opposes the

. _governor pressure (15) at the SSV and __

FSV, thus accomplishing the down-
shift operation

AT-16

pressure (1) 18 released to hine pressure
€))

In the “2” range, the upward force
1s retained 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


http://www.manualslib.com/

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 circont (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-
stitutes the downward force

When the throttle pressure (16) 1s
lower than the governor pressure (15),

the upward force exceeds the down-
ward force, the valve 1s locked upward,
and passage from circunt (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
downward, the passage from circuit
(10} to circuit (11) 1s opened, and the

AT104

Fig AT-34 “2nd-3rd’” timing valve

orifice (22) 1s bypassed
o M
( | ]
(
C*:1 O i— 0
P -
o ]

81O

Vacuum throttle valve (VTV)

1 Pressure regulating valve (PRV) 6

2 Manual valve (MNV) 7 Throttle back-up valve (TBV)

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)
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Fig AT-35 Control valve
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HYDRAULIC SYSTEM

AND MECHANICAL -
OPERATION

The operating system of oil pres-
sure 1n each range 15 described below
The ol pressure in 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

Others 14,15 .

PR A -
Front clutch pressure (11)
3 o

N

AT106

Fig AT-37 Identification of oil channels in case front face

pressure (1)

Front clutch j
pressure (11}

01l pump discharge hole (7)

orque converter pressure (14)

Rear clutch pressure (1)

Tor
~F Front clutch pressure (11}

AT105

s
o

Servo tightening— |

U
S =pressure 9)

Governor pressure (15)

pressure (10) Governor feed pressure (1)

j—»‘ﬁ Low & reverse brake pressure (12)
O1l pump suctlon holeJ
L e el

AT107

Fig AT-38 Identification of cil channels in case face

Fig AT-36 Identification of oil channels in o1l pump

AT-18
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Hydraulic control system

Low & Revarss

Brake
Front :'“'
Torque Convarter Clutch Resr and ;I.:::r:rc"onno' Downshift
ol Solenold
Pump II_H
Yire -
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r L 4——
o) 3 arr
-
TasRIrS E !
ng Valve -
- @ v ‘Inrottia @ '
acuum Sclancid
Throttl Back up
Jg “.’ v.lf'o. l“ valve (L Oownshift Vaive
[r I—‘—‘| |
I Oit vaoler
Rear Lubr L1 II Ll
| I 1 11 JL
I
Drain 14 “ ” ” ” ” [
Vaive
Front -
Lubricstion) Orifice
Orain Vaive Vaive
ifier Valve
Throttle
Orsin 15
Valve
= ilj 2nd 3rd Shift ]
@ Valve

e
|

—————8

X

i

e

ad

@ 2na 3rd Teming
Valve

e —I
1st 2nd Shift Valve
[_'_l_hl 5

. rgr___l =]
(D Pressure “ 11 il L_] s _u—l
Raegulator Valve I J__L\ 2 4 5

Note Marked X are Drain l- I )(

Secondary Primary
Governar Valve Governor Valve

Fig AT-39 Hydraulic control system

AT-19
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"P” RANGE (PARK)

The operation of clutches and band
ar¢ functionally the same as in “Neu-
tral”

In parking, however, when the
parking pawl meshes in a gear which 1s
sphined to the output shaft, the ocutput
shaft 15 mechanically locked from
rotating

The ol discharged from the oil
pump s fed to each part 1n a simiar
manner to that of the “N” range The
otl having the hne pressure (7) which
has been mtroduced nto the manual
valve (@) reaches the “Ist-2nd” shift
valve () through the line pressure
arcutt (5) As the “Ist-2nd” shift Fig AT-40 Parking mechamism
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 o1l distributor by means
of the manual lever, mechanically
locking the output shaft

/S ATO08S

AT-20
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\ *P” range (Park)

Braks
Front Band

Torque Converter Clutch Rear

M T/C Ol Pressu
#{ Regulating Valve

Qi Cooler

Low & Reverse
Brake

{except A12
ong}

rication

Front
Lubricatigs

Drain Valve

Throttle
Drain
Vaive

Orifice
Check
Vatve

@ 2nd-3rd Timing

CL
14
x o
" x Valve
X
.
13
el B
1 '
T

Note Marked X are Drain

Governor prassure

Torque converter pressure

S
—/
|

Throttla pressurs

Line pressure (Governor fesd pressure}

Secondary Pri

Governor Valve Governor Vaive
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Fig AT-41 Oul pressure circuit diagram — ‘P’ range (Park)
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“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
rotatior 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 internal 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

Fig AT-42 Power transmussion during “‘R” range

Front clutch — ON Low & reverse brake — ON

When the manual valve @ 1s post-
tioned at “R” range, the o1l having the
line pressure (7) s directed to lne
pressure cwrcuits (5) and (6) The
pressure in the circuit (§) actuates the
low and reverse brake after bemg
mtroduced 1nto line pressure circuit
(12) through the “1st-2nd” shaft valve
(® The pressure i the circuit oper-
ates the release side of the band servo ATO85
and the front clutch after being led to Fig AT-43 Operation of each mechanism during “R’' range
line pressure circuit (10) through the
“2nd-3rd” shift valve @ The throttle

ure (6)

which vary with the degree of accelera-
tor pedal depression both act on the
pressure regulator valve () and press
against 1its valve @ , Increasing lme
pressure (7) In “R” range, the gover-
nor pressure 1s absent, making all such
valves as the “1st-2nd” shift valve @),
“2nd-3rd” shift valve (&), and pressure
modifier valve (8) noperative

Front planetary gear Rear planetary gear

AT329
i T Fig. AT-44 Operation of planetary gears during “R ” range

AT-22
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Automatic Transmission

“R” range (Reverse)
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’ i
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eng)
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' i Drain 14
: .; Valve
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Draln Valve i Valve ~
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== Vatve
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x o
3
X
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'
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@ Manusi}
Valve
J N 3 1
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1
Note Marked X sre Drain
Line pressure (Governor feed pressure) Sscondary Primary
Governor Vatve Governor Valve

]

ESSEES  Governor pressure
—— Torque coONverter pressure
|

Throttie pressurs

Fig AT-45 Oul pressure circuit diagram — “‘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 15
transmutted to the output shaft

The pressure of oil discharged from
the ol pump 15 regulated by the
pressure regulator valve (1) to mam-
tain the line pressure (7), and the o1 1s
led to the manual valve (@), vacuum
throttle valve (§), and solenoid down-
shaft valve The ol s further
introduced into the torque converter
at 1its operating pressure (14), and a
portion of this oil 1s distributed to
each part as the front lubricant The
oil which has been discharged from the
torque converter 1s also distributed to
each part as the rear lubricant

As the o1l pump rotates at the same
speed as the engme, the ol pump
discharge increases with engine speed
But the surplus od 15 returned to the
ol pan by the pressure regulator valve

®

AT-24
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Automatic Transmission

“N” range (Neutral)
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Fyg AT-46 Ol pressure circuit duagram — “N’ range (Neutral)
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Automatic Transmission

"D,” RANGE (LOW GEAR)

The low gear in “D” range 1s
somewhat different from that m “1,”
range

The rear clutch 1s applied as in
“11” 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 mto the rear
clutch The input shaft 1s splined to
the rear clutch drum and dnves 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 internal 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 post
tioned at “D”, the line pressure (7)
introduced 1nto the manual valve 1s led
to the lme pressure circuits (1), (2)
and (3) The pressure m the circuit 1)

ATO80

Fig AT-47 Power iransmussion during “D, " range

Rear clutch — ON

One-way clutch - LOCKED

Front planetary gear

ATO081

Fig AT-48 Operation of each mechanism during “D, " range

Rear planetary gear

VEON Sl

actuatestherear clutch-and-the-gover
nor, and at the same tume, operates the
“1st-2nd” shuft valve @) to change the
speed The circuit (2) leads to the
second lock valve (§ The circut (3)
actuates the “2nd-3rd” shift 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 (1) and increases the
line pressure (7) When the speed of
the vehicle has increased, the governor

pressure {15) introduced from the line

pressure ciwrcuit (1) actuates the
“1st-2nd” shift valve 3), “2nd-3rd”
shift valve @ , and pressure modifier
_valve (8 When the governor pressure
1s hugh, the pressure modifier valve (5)
acts mn such a direction as to compress
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AT330

Fig AT-49 Operation of planetary gears during “'D, " range

the spring, and the throttle pressure 1s
led to the throttle pressure (18) This
pressure acts agamst the force of the
spring of the pressure regulator valve
(1 and also against 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 1s shifted.
from the “1st” gear to the “2nd” gear

The further the accelerator pedal 1s
depressed, the higher becomes the
throttle_ pressure (19), increasing the
governor pressure and shifting the
speed change point to the higher sidé
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Automatic Transmission

“D,” range (Low gear)

:I T/C Oll Pre:
r’ Ragulating Valve
b
B

Releswe side

t

i
TR

01l Cooler
{except A12
eng)
Orain Vaive

=

® Prassure

Regulator Vaive }

Note Marked X sre Drain

L.ine pressure {Governor fead pressure) dary pel
Governor Vaive Governor Vaive

Torque CONverter prassure

I
Governar prassure
 —
]

Throttle pressure

Fig AT-50 Oul pressure cireuit diogram — ‘D, range (Low gear)
AT-27
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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 internal 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
sphned to the output shaft, causes
clockwise rotation of the output shaft Fig AT-51 Power transmission during D, " range
at a reduced speed compared with the
speed of the mput shaft, with an
increase mn torque As the low and Band brake — ON Rear clutch — ON
reverse brake i1s 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 m a !
clockwise direction The one-way
clutch will act to allow the clockwise % // L { r

rotation of connecting drum ” - "

ATO78

ATO79
When the car speed increases while Fig AT-52 Operation of each mechamism during “D. " range
running at “D,” range (st gear), the
“1st-2nd” shuft valve (§) moves allow-
ing the hine pressure (1) to be intro- Front planetary gear Rear planetary gear
duced into the line pressure (8)
through itself The line pressure (8) is
further led to the lne pressure (9)
through the second lock va]vp@ and m
by locking the band servo, obtams the / ~
“2nd” gear condition
A !
O O
AT331

Fig AT-53 Operation of planetary gears during *D, " range

AT-28
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Automatic Transmission

"D, range (2nd gear) . -

erter Y] b “
Torque Conv - 4 acuum Control k 2| Downanite

Disphregm

Ol Cooler
lexcept A12
eng}

Drain Valve

Thratrie
Drain ¢
Vatve c ) .

R o= TR
e

@2:-: ard Shifef§
| Valve [
1

|

Marked X are Drain

Line pressurs (Governor feed pressure) 3econasry Primary
Governor Valve Governor Valve

Torque converter pressure

Note
A
Bl  Governor pressure
—T
L]

Throttle pressure

Fig AT-54 Oil pressure circuit diagram — "D "’ range (2nd gear)

AT-29
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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 mput
shaft into rear clutch drum The rear
clutch drum rotates the steel drve
plates of the rear clutch and the lined
drve plates of the rear clutch and the
lined drive plates of the front clutch
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 transmssion 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 ctutch hub drniven 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 1n the direction to
provide the top gear ,

ATO082

When the car speed further n-
creases while runming 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 RN
“2nd-3rd” shift valve (3) moves, and :
the line pressure (8) acts to release the :
front clutch and band servo through Front planetary gear 1 Rear planetary gear
the line pressure (10) ‘ ;

s

i ATOB3

Fig AT-56 O;éer:atxon of each mechanism *“D, " range

AT332

]

Fig AT—57 Operation of planetary gears during “D, " range

AT-30
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Automatic Transmission

“D,” range (Top gear)

Low & Revers
Brake
Front Brake Al
Y Band
Torque Converter Clutch nl.., . b ih g:::rm Cantro!
on ute D
Pump "
-
. s 12
\ |
) H
T/c ol .F -nvmrn Band .
alve Servo P
Throttle
Back up
Valve |
Onl Coolar
{except A12
eng) |
Rear Luh‘rlcﬂion
‘.| Draln 1
o '
.o Valve
M Front
v Orifice
Lubricatin Srlhie x
Drasin Valve Valve R )
i
Throttls 24 @ Prassure Moffier Valve
Drain 0 |
Valve
13 x
M el 7 |
= é‘g f
i Al
b 2nd 3rd Shift], |
@ Valve ||
2 13 \
22
! —_—
! ;
x — H x
13 15 s
O |
e Tal @ 2nd 3rd Timing — |
:! *1 *luI‘ x Valve 2 (4
1 I
x 3) 15t-2nd Shift Valve — 1]
I )
21
6 ® Second Lock Valte
6
® s | |
Premure S —
ftegulator Valve ] 4 €
Manusl |_L1J_‘
Vaive - ——
5
PRND21 | HJ_'___"H
=
Note Marked X are Dramn }_ | rySx
NS Line pressure {(Governor fesd presure) secondary Primiry
Governor Vatve Governor Valve
Governor pressure
L1 Torque convarter pressurs
IS Thiottle preswre

Fig AT-58 Onl pressure circutt diggram — “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 accomphished 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 15 depressed downward, and the
cucuit from the line pressure (7) to
the line pressure (13) openslThe line
pressure (13), (3) plus the force of the
“2nd-3rd” shift valve spring oppose
the governor pressure (15) at the
“2nd-3rd” shuft valve @), and thus,
perform “3rd-2nd” downshift opera-
tion '

Moreover, the line pressure (13)
plus the force of the “lst-2nd” shft
valve spring oppose the governor pres-
sure (15) at the “1st-2nd” shift 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

TR
ng Valve
'

0 Cooler
{except A12
eng)

7 ication

Front
v Lubricat

i

@ prosmire

Regulstor Valve

:

Brake
Brake
Band
Rear
Clutch

Throttle
Drain

Qrifice
Check

Valve

@an 3rd Timing

Marked X are Draln

Throttle pressurs

4

Primary

Secondary

BRI  Line pressurs (Governcr feed pressure}
. B Governor Valve , Governor Vavé
! e GOvernor presmre =
! ' =T Tomque converter pressure t

.
[

Downloaded from www.Manualslib.com manuals search engine

AT-33

'+ Fig AT-59 Ou pressure circuit diagram — D" range kickdown (shift valves in 2nd gear position)



http://www.manualslib.com/

Automatic Transmission

"2” RANGE (2ND GEAR)

In *“2” range the gear ratio 1s locked
m the 2nd forward speed In this 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 input shaft into the rear clutch and
the front mnternal gear With the sun ,
gear held stationary, the front plane- 0
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 mput shaft, with an Band brake — ON Rear clutch — ON
increase mn 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 will act to allow clockwise

rotation of connecting drum . -
; ATO79

When the manual valve (2) is posi- Fig AT-61 Operation'of each mechanism during *‘2” range
tioned at “2”, the line pressure (7) 15 ' '
introduced mto the line pressure cir-
cuits (1}, (2) and (4) The line pressure Front planetary gear ; Rear planctary gear
(1) 18 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
s led to the tightening side of the
band servo

The “2nd” pear 15 therefore fixed
regardless of vehicle speed When
“Dy” (3rd gear) 1s shifted to “27
range, the hne pressure (4) enters the
throttle back-up valve (@) and pro- ——
duces a high pressure n the curcut
(17), increasing the throttle pressure

(16) The line pressure (7) 1s, there- ATIN
fore, increased and quickly tightens Fig AT-62 Operation of planetary gears during "2 range
the band
“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) is 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 (2) is also shifted to shift valve (), forcing the speed to described under *“2” range.

AT-34
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Automatic Transmission

2" range (2nd gear)
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Automatic Transmission

“1,” RANGE (LOW GEAR)

When startmg m “1” range, the
dnving gear 15 locked to the low gear
ratio

In range, the rear clutch 1s
engaged and the low and reverse brake
holds the connecting drum and rear
planet carner from rotating The
power flow takes place through the
input shaft and into the rear clutch
Rotation of the rear clutch drives the
rear clutch hub and front internal gear

“1!1

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 .

The rear planet carrer sphned to
the connecting drum 18 held .from
rotating by the low and reverse brake

The clockwise rotation of the rear
planetary gears therefore rotates the
rear internal gear and mternal dnve
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 carrier 1s
splined to the output shaft The front
internal gear and planetary gear assem-
bly are rotating in the same direction,
but the planet carrier 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 (2) 1s posi:
tioned at “1”, the line pressure (7) 15

" applied into the line pressure circuits
(1), (4) and (5) The o1l pressure in (5)
actuates the low and reverse brake
after being mntroduced into the circuit
(12) through the “lst-2nd” shift valve
®, and the hine pressure (1) acts on

~
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Rear clutch - ON

the rear clutch and governor The line
pressure (4) acts in the same manner as
m ““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

ATO76

Fig AT-64 Power transmussion during 1, range

Low & reverse brake — ON

ATO77?

AT330

¥

Fig AT-66 Operation of planetary gears during *'1, " range

the increase of car speed The governor
pressure (15) which acts on the
“Ist-2nd” shaft 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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Automatic Transmission

*1" range (Low gear)
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Automatic Transmission

"1.,” range (2nd gear)
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Fig. AT-68 Oil pressure circuit diagram — *'1»
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Automatic Transmission

REMOVAL AND INSTALLATION

TRANSMISSION ASSEMBLY

REMOVAL

INSTALLATION
TRANSMISSION
ASSEMBLY i
When removing the automatic

transnussion from a vehicle, pay atten-
tion to the followng points

1 Before removing the transmission,
mspect 1t with the aid of the “Trouble
Shooting Chart”, and remove only
when considered to be absolutely
necessary

2 Remove the transmission 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 utilized,
if avalable

Ensure that safety precautions are
observed
4  Remove propeller shaft

Note Plug up the opening n the rear
extension to prevent odl from leak-

mg out,

S  Dusconnect 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 Dusconnect o1l charging pipe

cable
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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 ol pan and jack

Support transmission by means of a
transmussion jack
13 Detach engine rear plate rubber
plug 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, scribe match marks on two
parts so that they may be replaced
in their onginal positions

14  Remove rear engine mount se-
curing bolts and crossmember mount-
ing bolts

15 Remove starter motor

16 Remove bolts securing transms-
sion to engine After removing these
bolts, support engine and transmission
with jack, and lower the jack gradually
until transmission 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 installation of automatic trans-
mussion, reverse the order of removal
However, observe the following in-
stallation notes
I Drnve 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 in torque converter
with that mn c1l pump Be extremely
careful not to cause undue stresses in
parts while installing torque converter
See Figure AT-71

AT116

Fig AT-71 Torque converter
aligriing cut
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3 When connecting torque con-

verter to transmission, measure dis-
tance “A” to ensure that they are
correctly assembled  See Figure
AT-73
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Distance “A”
Meore than 21.5 mm (0 846 1n)

AT117

Fig AT-73 Installing torque converter

4  Bolt converter to drive plate

Note Align chalk marks painted
across both parts during disassem-
bly process

5 After converter 15 mstalled, 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 QOperation should be
carrted out with manual and selector
levers in “*N”

8  Connect inhibitor switch wires

AT-40

Notes

a Refer to page AT-59 for Checking
and Adjusting Inhabitor 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 in
“p and “N” positions (1t should not
be started when lever 1s in “D”, “2”,
“1" and “R” positions)

Back-up lamp should also lght
when selector lever 1s placed in “R”
position
10  Check level of ol 1n transms-
ston For detailed procedure, see page
AT-58 for Checking Onl 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
15 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 in
page AT-60 for Stail Test
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TRANSMISSION
CONTROL LINKAGE

ADJUSTMENT

The adjustment of hnkage 15 as
mmportant as “Inspection of o1l 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 mstalling control knob,
set the dimension “A” to 11 to 12 mm
(0433100472 1n)

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 turning
pusher (1)

3 Loosen adjust nuts (8 Set con-
trol lever and selector lever (§) at “N”
position, moreover, set the clearance
“C” to 1 mm (0 039 in) by turning in
or out adjusting nuts at trunnion (2)
which connects selector rod @)

AT 292

Fig AT-74 Control inkage

AT-41
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OIL COOLER LINES

__J%ﬁe g@v\

Insert rubber hose until it butts
against second bead Tightening torque 3 to 5 kg-m (22 to 36 ft-Ib)

AT333

Fig AT-76 Oil cooler lines

AT-42
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MAJOR REPAIR OPERATION

CONTENTS

SERVICE NOTICE FOR DISASSEMBLY FRONT CLUTCH AT-50
AND ASSEMBLY AT-46 REAR CLUTCH AT-51
TORQUE CONVERTER AT-46 LOW & REVERSE BRAKE AT-H2

INSPECTION AT-46 SERVO PISTON AT-62
TRANSMISSION AT-46 GOVERNOR AT-53

DISASSEMBLY AT-46 OIL PUMP - AT-53

INSPECTION AT-48 PLANETARY CARRIER AT-54

ASSEMBLY AT-48 CONTROL VALVE AT-54
COMPONENT PARTS AT-50

A A C D

C_i

A= [l s R A e KT
ﬂ

AT312

(2)

Tightening torque (T) of
bolts and nuts kg-m (ft-1b)

4 to 5 (29 to 36)

14 to 16 (101 to 106)
651075 (47 to 54)
for Al12 engine
45t055(331040)
06to08(43to58)
05t007(36t051)
201025 (14 to 18)
13t018(94to13)
055t0075(40to54)
025t0035(18to25)
15t040 (11 to 29)
12t015(87t0108)
3t04(22t029)

=

HE AR

CR0CPeHEee &®

J AT290 @ AT336

Turn back two turns after tightening 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

Needle bearing

Bearing race
Thrust washer

// Low & reverse brake

One-way clutch

3P Needle bearing
Needle bearing -
Bearing race /
Needle beanng
Bearing race /

Needle bearing o

/

- /
/ Output shaft -
£} /
Governor ass’y
e @M

- Inhibitor switch 01l distributor 7 ,

g\‘ Aur breather
3 5
|

IOl charging pipe @

One-way clutch mner race

V oSG Downshif t solenoid

Parking mechanism | BVacuum diaphragm

Bearing race
Needle bearing

<= oapal"*
o ? Band servo
Valve body >
Onpand §
N 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 n 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 nspection 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 mechamcal parts

5 Do not use a waste rag Use a
nylon or paper cloth

6  After disassembling, wash all dis-
assembled parts, and examine them to
see if 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 15 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 i1s fouled or
contaminated due to burnt clutch,
flush the torque converter as follows
(1) Drain ol 1n torque converter
(2) Pour nonlead gasohne or
kerosene into torque converter [ap-
proximately 05 liter (1} US
pt, X§lmp pt)]
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(3) Blow ar nto torque converter
and flush and drain out gaschne

(4) Fill torque converter with
torque converter o1l [approximately
05 hter (1XUS pt ,2§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 ST07860000 Remove ol pan See
Figure AT-82

Fig AT-81 Remouing cil pan

5 Remove bolts which hold valve
body to transmission case See Figure
AT-83

Fig AT-83 Removing 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 te transmission case Remove
torque converter
3  Remove

speedometer  pinion

sleeve bolt Withdraw pinion

4 Remove downshift sclenoid and
vacuum diaphragm Do not leave dia-
phragm rod at this stage of disassem-
bly Rod 15 assembled 1n top of vacu-
um diaphragm See Figure AT-82

AT119
Fig AT-82 Downshift solenoid and

vacuum dwaphragm

AT-46

AT121
Fig AT-84 Loosening band servo

7  Pull out input shaft

8 Withdraw ol pump using Shiding
Hammer ST25850000 Do not allow
front clutch to come out of position
and drop onto floor See Figure
AT-85

Fig AT-85 Removuing 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 Removing band strut

10 Remove brake band, front
clutch and rear clutch as an assembled
umt

11 Remove connecting shell, rear
clutch hub and front planetary carner
as aumt 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 Remouving snap ring

13 Remove connecting drum and
mner gear of rear planetary carrer as
an assembly See Figure AT-89
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AT126

Fig AT-89 Remouing connecting
drum

14 Remove snap nngs and then
remove rear planetary carrier, internal
gear, connecting drum, one-way clutch
outer race and one-way clutch n that
order

15 Remove rear extension by
loosening securing bolts See Figure
AT-90

AT127
Fig AT-90 Remouing rear extension

16  Pull cut output shaft, remove o1l
distributor @) together with governor
valve () See Figure AT-91

Fig AT-91 Removing governor and
oil distributor

17  Pry off snap ning using a pair of
pliers Remove retaining plate, drive
plate, driven plate and dish plate in
that order See Figure AT-92

AT-47

Fig AT-92 Remouing drwe and
driven plates

18  Reaching through back side of
transmission 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 inner race, thrust
washer, piston return spring and thrust
spring ring can now be removed

Fig AT-93 Remouing hex-head slotted
bolt

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 retainer, direct a jet of ar
toward release mde as shown in
Figure AT-95. )

AT132
Fig AT-95 Remouing band servo

21 Pry snap rings (1) 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 (8 See
Figure AT-96

AT133
Fig AT-96 Remouving manual plate

U

22  Remove wmhibitor switch and
manual shaft by loosening two se-
curing bolts

INSPECTION

Torque converter housing,
transmission case and
rear extension

1 Check for damage or cracking, 1f
necessary, replace

2 Check for dents or score marks
on mating surfaces Repair as neces-
sary

3 Check for score marks or signs of
burning on extension bushing, if neces-
sary, replace
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Gaskets and O-ring

1 Always use new gaskets when the
unuts are to be disassembled

2 Check O-rings for burrs or crack-
ing If necessary, replace with new
rings

Oil distributor

1 Check for signs of wear on seal
rng and ring groove, replacing with
new ones if found worn beyond use
2 Check that clearance between seal
ring and ring groove 1s correct If out
of specification, replace whichever 13
worn beyond himits Correct clearance
1s from 004 to 016 mm (00016 to
00063 1n) See Figure AT-97

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 (D) and retainmng
plate @) Select proper thickness of
retaming plate to give correct nng to
plate clearance See Figure AT-99

e Low and reverse brake
clearance
08to 105 mm
(0031 to 0 041 n)

Clearance
\§ - Seal ring
7 Z XW/ ‘
L
e
| -
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

AT136

Fig AT-99 Measuring ring to plate
clearance

Availlable 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 one-way clutch so that the
arrow mark “—" 1s toward front of
velucle It should be free to rotate
only 1n clockwise direction See Figure
AT-100
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AT137

Fig AT-100 One-way clutch

4  After mstalling 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 15 securely
blocked

5 Tighten servo retaner temporari-
Iy at this 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 1 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
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Front end play ' X

Transmission case
O1l pump gasket
Oinl pump cover
beartng race

1 Front clutch
thrust washer

2 Oil pump cover 7

Front clutch

4 Rear clutch

N

w

Fig AT-103 End play

(1) Measure the distances “A” and
“C” by vernier calipers as shown 1n
Fipure AT-104

1 ' l Transmission case
C |
1
A
Rear
/ clutch
Needle beanng
ﬂ Beanng race l }

AT139

Fig AT-104 Measuring the distances
‘1‘4 *» and IIC!,

(2) Measure the distances “B” and
“D” of o1l pump cover as shown 1n
Figure AT-105

—y

w

1 O1l pump ;

AT140

Fig AT-105 Measuring the distances
llBl' and “D)l

AT-49

Adjustment of total end play

Select ol pump cover bearing race
by calculating the following formula

TT=A—B+W

where,

1 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-

rartly inserted 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 0 50 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,

Tr Required thickness of front
clutch thrust washer mm (in)
C  Measured distance C mm (1n)

D  Measured distance D mm (in)

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 to 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 in).

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 serve retainer 1s
not tightened at this point of assem.
bly *

11 Make sure that brake band strut
15 correctly installed Torque piston
stem to 12 to 15 kg-m (87 to 11
ft-Ib), back off two full turns and
secure with lock nut Lock nut
tighterung torque 1s 15 to 40 kg-m
(11 to 29 ft-Ib)

12.  After inhibitor switch 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

poered, [
T J

AT 145

Fig AT-106 Measuring the disdance
wpr
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Available diaphragm rod

Distance measured “L” mm (1n)

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)

29 0 (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 quite alike in
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 1 their proper positions It s
also very important to perform func-
tional test whenever 1t is designated

AT-50

FRONT CLUTCH

Disassembly
e}t P P
—(8)
@~ %f@
o= @
[ i
I
) ATi4e

Piston 6 Retamning plate
Coil spning 7 Snap nng
Front clutch drum 8 Dnve plate
Dished plate 9 Spnng retamner
Driven plate

Yo W R e

Fig AT-108 Sectional view of
front clutch

1 Pry off snap nng (@) with a
suitable screwdriver or a pair of pliers

Remove a retamming plate @, dnve
plate @, driven plate @) and dished

plate (8) in the order hsted, as shown
in Figure AT-108

2 Compress clutch springs, using
Clutch Spring Compressor
ST25420001 (or ST25420000) Re-
move snap ring (6) from sprnng re-
tainer, using Snap Ring Remover
ST25320001 See Figure AT-109
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Fig AT-109 Removing snap ring

3 Take out spring retainer (@) and
spring @ See Figure AT-108

4. Blow out piston by directing a jet
of air mnto hole in clutch drum See
Figure AT-110

AT149
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 limits
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 is in reverse the order
of disassembly Dip all parts in clean
automatic transmission fluid before
installing

2 Line up driven plates so that
stipped arcs are properly aligned,
paying particular attention to the loca-
tion of oil holes m 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™.
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Lubrication hole
AT150

Fig AT-111 Inserting clutch plate

3 After clutch is assembled, make
sure that clearance between snap ring
@ and retaining plate @ 1s held
within specified hmits If necessary,
try with other plates having different
thickness untd correct clearance 1s
cbtained. See Figure AT-112

Specified clearance
16to18mm
(0063 to 0 071 1n)

Available retaining plate

Thickness mm (in)

106 (0 417)
108 (0 425)
11 0 (0 433)
112 (0 441)
11 4 (0 449)
11 6 (0 457)

Fig AT-112 Measuring ring to plate
clearence

4  Testing front clutch

With front clutch assembled on oil
pump cover, direct a jet of air into
hole i clutch drum See Figure
AT-113

AT-51

AT152
Fig AT-113 Testing front clutch

REAR CLUTCH

Disassembly

[
g i

il

#Lmll‘!

it __V'_

‘ AT313
Rear clutchdrum 6 Snap nng

1

2 Piston 7 Spnng retamer
3 Dashed plate 8 Dnve plate

4 Coil spning 9 Dnven plate

5

Retaining plate

Fig AT-114 Sectional view of
rear clutch

1 Take out snap ring (§), retaining
plate (8, dnve plate (8), driven plate
(® and dished plate (§ Same tech-
nique can be applied as in disassem-
bling front clutch See Figure AT-114
2 Remove snap nng from coul
spring retamner See Figure AT-115

3 ST25420001

Fig AT-115 Remouving snap ring
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3  Blow out piston by directing a jet
of au mnto hole n ciutch drum See
Figure AT-116

ATI158

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 fluid 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 () and retaiming plate
@ 1s held within prescribed toler-
ances See Figure AT-117

Specified clearance
10to 15 mm
{0039 to 0059 1n)

AT156

Fig AT-117 Measuring ring to
Plate clearance

2 Testing rear clutch

Install rear clutch on o1l pump
cover

Blow compressed air into o1l hole
to test for definite clutch operation as
shown in Figure AT-118
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AT157
Fig AT-118 Testing rear clutch

LOW & REVERSE BRAKE

Disassembly

1  Follow steps as described in page
AT-46 for Transmission Disassembly
2 Blow out piston by directing a jet
of air into o1l hole in clutch piston

Inspection

1 Check dnve plate facing for wear
or damage, if necessary, replace Refer
to “Service Data & Specifications” for
tolerances

2 Test piston return spring for
weakness Discard if weakened beyond
use

3 Replace faulty parts with new
ones

Assembly

1 After low & reverse piston 1s
mstalled, 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 1 3 to 1 8kg-m(94 to
13 ft-1b)

2 Insert dished plate, driven plate,
drive plate and retaming plate mto
transmission case n that order Install
snap ring to secure the installation

Note The number of drive and driven
plates vanies with type of vehicle
For detailed information, refer to
“Service Data & Speaifications”

AT-52

3 Without disturbing the above set-
ting, check to be sure that clearance
between snap ring and retaining plate
1s within specified hmits If necessary,
use other plates of different thickness
until correct clearance 1s obtamned

Specified clearance
080to 105 mm
(0031 to 0 041 1n)

4  Blow compressed air into ol hole
in low & reverse brake to test for
definite brake operation as shown in
Figure AT-119

AT158

Fyg AT-119 Testing low & reverse
brake

SERVO PISTON

Disassembly

1  Blow out piston by directing a jet
of ar mto hole in release-side of
piston

2  Remove

spring

servo piston return

Inspection

Check piston for wear, damage or
other faults which might interfere with
proper brake operation

AT 159
Fig AT-120 Remouing piston
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Anchor end pin

Band strut

Apply

Release

Retum spring

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 rased a
little, it 1s an indication that attaching
bolts are loose, calling for retightening

'
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Band servo piston
Servo retamer

Brake band assembly
Transmission case

S WO D W

ey

Fig AT-121 Sectional view of servo piston

Fig AT-123 Testing piston
(Release side)

GOVERNOR

Disassembly

1 Separate governor from oud dis-
tributor by unscrewing attaching bolts
2 To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve from valve
body 1n that order as shown in Figure
AT-124

To control valve
[Govemor
pressure (15)]

From control valve

[Line pressure (1)) ATO090
4 il distnibutor

5 OQutput shaft

1 Pnmary governor
2  Secondary governor
3 Governor valve body
Fig AT-124 Testing secondary
governor

AT-53

3 If pnmary governor 1s to be disas-
sembled for any purpose, remove
spring seat, prumary 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 determune if secondary gover-
nor 18 1n good condition, blow aiur
under light pressure mto 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 inner 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
(0 0008 to 0 0016 1n)

[Replace 1if over 008 mm {0 0031
n) ]
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Fig AT-125 Measuring clearance

e Clearance between seal ring and
ning groove See Figure AT-126

Standard clearance
00410016 mm
(00016 to 0 0063 )

Clearance

- Seal ring

>

—n_sth

| AT 165
Fig AT-126 Measuring clearance

Assembly

1 Set up pump housing with inner
and outer pump gears on 1t

2 Using O Pump Assembling
Gauge ST25580000, mstall pump
cover to pump housing as shown m
Figure AT-127

Fig AT-127 Centering otl pump

3 Temporarnly tighten pump se-
curing bolts

4  Set the runout of o1l pump cover
withm 007 mm (00028 n) total
indicator reading See Figure AT-128
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$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-lh)

Note Be sure td ahgn converter
housing securing bolt holes

6  Again, check the runout of o1l
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
dvided 1nto 1ts mdividual components

If any part of component 1s faulty,
replace the carrier as a umit

Inspection

Check clearance between pinion
washer and planetary carrier with a
feeler See Figure AT-129

e Standard clearance
020 to 070 mm
(0 008 to 0 028 in)

Clearance

AT167

Fig AT-129 Measuring pinion
washer to carrier clearance

AT-54

[Replace if over 0 80 mm (0031
n) ]

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 1 a part rack so that
they can be reassembled 1n valve body
in their proper positions Added care
should also be exercised to prevent
sprngs and other small parts from
being scattered and lost

Before assembly, dip all parts mn
clean automatic transmussion fluid and
check to be certain that they are free
of lint and other mmnute particles If
clutch or band 1s burnt or if o1l
becomes fouled, the control valve as-
sembly should be disassembled and
flushed

Disassembly

1  Remove belts and nuts which
retain o1l strainer Bolts may be re-
moved with a screwdriver, but 1t 1s
recommended that Hexagon Wrench
HT61000800 and Spinner Handle

HT62350000 be used See Figure
AT-130

HT6100800
AT168
Fig AT-130 Disassembhng 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 mn 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 in
Figure AT-132

4 Remove side plate Take out
“1st-2nd” shaft valve, “2nd-3rd” shift
valve, pressure modifier valve and
three valve springs See Figure AT-133

&Spnng 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 burning
and, if necessary, replace

2 Check to be certain that oil
strainer 1s n good condition If found
damaged in any manner, discard

3 Test valve springs for weakened
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Pressure regulator valve

valve

HT61000800
Fig AT-133 Remouing side plate

AT

2nd-3rd timing valve

Solenoid downshift valve
Throttle back-up valve
Pressure modifier valve

—
~..°.°
= %:""v
74

QOul 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  Examune for any sign of damage
or score marks on separate plate If
left unheeded, o1l will bypass correct
oll passages causing many types of
abnormalities 1n the system

AT-b5

5 Check o1l passages in 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 (1n) Length Load
mm (in) 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 shift 06 (00236) |6 0(02362) 160 320(1260) {16 0(0630) [0625(14)
2nd-3rd shaft 07(00276) 16 2(02441) 180 410(1614) [170(0669) | 1403 1)
2nd-3rd timing 07(00276) |55(02165) 150 325(1280) |270(1063) |055(12)
Throttle back-up 08(00315) (6 5(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(0 1969) 16 0 335(1319) |210(0827) |060(13)
Throttle relief 09 (00354) |56 (02205) 140 26 8(1055) 1190(0748) |219(48)
Onifice check 02(00079) {4 8(01890) 150 215(0846) |115(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) {105(0413) | 110(24)

. Free length
s-tnstalled |

i

Wire Dia

O

AT172
Fig AT-135 Valve spring

Mean coll Dia
-

Assembly

Assemble 1n reverse order of disas-
sembly However, observe the follow-
ing assembly notes Refer to *“Valve
Spning Chart” and iltustration in 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

-~
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2 Install side plates using Torque
Driver ST25160000 and Hexagon
Wrench HT61000800 See Figure
AT-136

Tightening torque
025t0035kgm
(191to025 ft-lb)

AT173
Fig AT-136 Installing side plate

AT 56

3  Install onfice check valve, valve
spring, throttle relief valve spring and
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
025t0 035 kg-m
(18to25 filb)

Reamer belt tightening torque
05t007kgm
(36051 ftlb)
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025to 035 kg-m
(18to25 ft-lb)

/ P 2/\ S Install o1l strainer
- A Tighteming torque
Al /I' AN B q

Throttle relief valve

Onifice 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
OlL LEAKAGE
CHECKING ENGINE IDLING
REVOLUTION

CHECKING AND ADJUSTING KICKDOWN
SWITCH AND DOWNSHIFT SOLENOID
INSPECTION AND ADJUSTMENT QF

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 mm-
mediately

Firstly inspect and adjust the auto-
matic transmission 1n place utilizing
the “Trouble Shooting Chart”

If the trouble can not be solved by
this procedure, remove and disas-
semble the automatic transmission It
15 adwvisable to check, overhaul and
repair each part in the order histed in
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-68 CHECKING SPEED CHANGING
CONDITION AT-61
AT-58 CAR SPEED AT GEAR SHIFT AT-81
AT-58 CHECKING ITEMS DURING SPEED
CHANGE ) AT-62
AT-69 SHIFT SCHEDULE AT-62
LINE PRESSURE TEST AT-63
AT-59 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-80 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
driver’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 mn 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
awr causing ol foaming, thus rapidly
deteriorating the oil quahty and pro-
ducing sludge and varmsh

Excessive oil 1s also bad because of
o1l foaming caused by the gears stirring
up the o1l 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 untl normal operat-
ng temperatures [oll 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
in partk “P” position In this inspec-
tion, the car must be placed on a level
surface

The amount of the ol vanes with
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
oil, care should be taken to prevent
muxing the o1l with dust and water

Inspection oil condition

The condition of ol 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
varnish-like quality, 1t causes the con-
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trol valve to stick Blackened o1l ndi-
cates a burned clutch, brake band, etc
In these cases, the transmission must
be replaced

Notes N

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 splashung ol
adheres to the gauge Then observe
the level .

¢ Usé automatic transmisston fluid
having “DEXRON" identifications
only in the 3N71B automatic trans-
mission.

d. Pay attention because the oil 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 o1l ieakage takes place, the
portion near the leakage 1s covered
with o1l, presenting difficulty 1n detec-
ting the spot Therefore, the places
where oi seals and gaskets are
equipped are enumerated below
1  Converter housing
e Rubber nng of o1l pump housing |
o Ol seal of ol pump housing
o Ol seal of engine crankshaft
o, Bolts of converter housing to case
2 Transmission and rear extension
e Junction of transmission and rear

extension
e Oil coocler tube or o1l tube con-

nectors

e Oil pan
e Ou-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

e Ol seal of rear extension

To exactly locate the place of oul
leakage, proceed as follows
e Place the vehicle in a pit, and by
sampling the leaked o1l, determune
if 1t 15 the torque converter oll The
torque converter o1l has a color fike
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red wme, so 1t 1s easdy distin.
guished from engine o1l or gear o1l

e Wipe off the leaking ol and dust
and detect the spot of oil leakage
Use nonflammable orgamc solvent
such as carbon tetrachloride for
wiping

¢ Raise the o1l temperature by oper-
ating the engine and shift the lever
to “D” to increase the o1l pressure
The spot of o1l leakage will then be
found more easily

Note As o1l leakage from the breath-
er does not take place except when
running at high speed, 1t 1s impos-
sible to locate this leakage with
vehicle stationary

CHECKING ENGINE IDLING
REVOLUTION

The engine dling revolution should
be properly adjusted

If the engine revolution 1s too low,
the engine does not operate smoothly,
and if too 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 1s
not made properly or the speed chang-
ing point 15 too high, check the kick-
down switch, downshift solenowd, and
wiring between them When the 1gni-
tion key 1s positioned at the 1st stage
and the accelerator pedal 1s depressed
deeply, the switch contact should be
closed and the solenoid should click If
it does not click, 1t ndicates a fault
Then check each part with the testing
instruments See Figure AT-139

AT108
Fig AT-139 Downshift solenoiwd

AT-59

Note Watch for o1l leakage from
transmussion case

INSPECTION AND
ADJUSTMENT OF MANUAL
LINKAGE

The adjustment of manual linkage
1s equally important as “Inspection of
il Level” for the automatic transmis-
siton Therefore, great care should be
exercised because incorrect adjustment
will result 1n the breakdown of the
transmission

Inspection

Pull the selector lever toward you
and turn tt as far as “P” to “1” range,
where clicks will be felt by hand This
1s the detent of manual valve in the
valve body, and indicates the correct-
position of the lever

Inspect whether the pointer of
selector dial corresponds to this point,
and also whether the lever comes n
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 mhabitor switch lights the re-
verse lamp in the range “R” of the
transmission operation and also rotates
the starter motor in the ranges “N”
and “P” '

b @
NG

AT109

JIe

1 Inhibitor switch 6 Nut

2 Manual shaft 7 Washer

3 Washer 8 Inhibitor switch
4 Nut 9 Range select lever
5 Manual plate

Fig AT-140 Construction of inhibitor
swilch
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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 1s 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 n-
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 m both directions
from each lever set position and check
each contmuity range It 15 normal if
the electricity 15 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 maifunction 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 switch
body Adjust the manual 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 shghtly aside so
that the screw hole will be aligned
with the pin hole of the internal rotor
combined with the manual shaft and
check their alignment by inserting a
15 mm (G 0591 1n) diameter pin into
the holes If the alignment s correct,
fasten-the switch body with the bolts,
pull out the pin, tighten up the screw
in the hole, and fasten the selector
lever as before Check the contmnuity
again with the tester If the malfunc-
tton still remains, replace the inhibitor
switch _
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STALL TEST

The purpose of this test 1s to check
the transmussion 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 is in full throttle
operation with the selector lever 1n
ranges “D”, “2” and “1” respectively
Compare the measured results with the
standard values

Components to be tested and
test 1fems

1 Clutches, brake and band 1n trans-
mission for slipping

2 Torque converter for proper func-
tioning

3 Engme for overall properly

STALL TEST PROCEDURES

Before testing, check the engine o1l
and torque converter o1l, warm up the
engine cooling water to suitable tem-
perature by runming at 1,200 rpm with
the selector lever in 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 wvistbility
from the dniver’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 into the
range “D”

4  Slowly depress the accelerator
pedal untd the throttle valve 1s fully
opened Quickly read and record the
engine 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 approxi-
;mately 1,200 rpm for more than one
minute to cool down the torque con-
verter oll and coolant

6  Make similar stall tests m ranges
“27,%1” and “R”

Note The stall test operation as
specfied 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. Sufficient
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 hugher 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 in all ranges  Low line
pressure
e High rpm n “D”, *2”" and “1” and
normal rpm mn “R” Rear clutch
shpping
e High rpm m “D” and *2” and
normal rpm m “1”  One-way
clutch shpping
e High rpm m “R” only  Front
clutch or low and reverse brake

shipping

To determme which 15 slipping,
front clutch or low and reverse brake,
a road test 1s needed
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If, while coasting, after starting
with the lever m “l1" range, engne
braking does not work properly, the
low and reverse brake 15 shpping
Otherwise, the front clutch 1s slipping

Slipping of the band brake 1s dif-
ficult to ascertain However, if 1t
occurs with the lever i “2” range,
engine revolution mcreases up to the
same level as mn “Ist” range It 1s
impossible to check 1t in the stall test

2 Standard stall revolution

If the engine revolution n stall
condition 1s within the standard
values, the control elements are nor-
mally operating in the ranges “D”,
“27 “1" and “R”

Also, the engmne 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 18 lower than the standard
values, 1t indicates that the engine 1s in
abnormal condition or the torque con-
verter’s one-way clutch 1s 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 1s requued |

(3) 1If the transmission does not
operate properly at all vehicle speeds,
1t indicates poor engine performance
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ROAD TEST

An accurate knowledge of the auto-
matic transmission 1s 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

Also 1t 13 advisable to mount a
stopper for positioning the throttle
opening

CAR SPEED AT GEAR SHIFT

CHECKING SPEED
CHANGING CONDITIOAN

The driver’s feeling during gear
changes should also be checked at-
tentively
1 A sharp shock or unsmoothness is
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
Propellerjlhl.ﬂ
revolution
Throttle opening Gear shift
(—mmHg) R
D, —* D, 1,840 to 2,340
Kickdown D, — 3340 to 3,840
2 3
© D, —» D, 3,460 to 2,960
D, — b, 1,790 to 1 290
D, — D, 33010 830
Half throtdle D, — D, 1,720 to 2,220
(200) P32 D% | 135010 850
3 1
D, = D, 700 Max
Full throttle
©) iy — 1 1,860 to 1 360
Minimum throttle v
(450) L, =1, 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,

2x7rxrprx60

vV =
R, x 1,000
where, V = Car speed (km/h)
N_ = Propeller shaft revolution (rpm)
p . 4
Rgp = Final gear ratio
r = Tire effective radius (m)
% = The ratio of circumference of a circle to its diameter 3 14
AT-61
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CHECKING ITEMS DURING SHIFT SCHEDULE
SPEED CHANGE

1. In “D” range, gear changes, D, o . : ;
—D, —>D, are effected In “R” (Full throttle) | Kickdown range ley2 ez 2+-3 23
range, the speed does not increase 1.1_2 1o Les- [/’

2 The kickdown operates properly 1001 | /1

3 By moving the lever from “D” to
“I”, gear changes D;—> 2(12) =1,
are effected In the ranges “1,” and
“1,”, the engine braking works pro-
perly
4 In “I”, the speed does not - .
crease
5  Should be quickly fixed at *“2”
fange 0y 500 1000 1500 2000 2500 3000 3500 400
6 In “P”, vehile can be parked Output shaft speed (rpm)
properly

If any malfunction occurs in second
gear during the road test, that 1s, if
vehicle shakes, drags or slings while
shifting up from “D,”, durectly to
“D,” or m shifting up from “D,” to
“Dz”, the brake band should be ad-
Justed If these problems remain after
the brake band 1s adjusted, check the
servo piston seal for oil leakage

Negative pressure at
take manifold
a2 3
3 S

[
3
§

g &

(35A)

.____I_______.

AT110

AT-62
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Car speed-propeller shaft revolution chart (Approximate flgures)
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LINE PRESSURE
TEST

When any shipping 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
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AT343
+ Fig AT-143 Car speed — Propeller shaft revolution chart

case See Figure AT-144

The hne pressure measurement 1s
begun at 1dling and taken step by step
by enlarging the throttle opening
1 A sharp shock m upshifting or
too high changing speeds are caused
mostly by too high throttle pressure
2 Shipping or mncapability of opera-
tton 15 mostly dve to o1l pressure
leakage within the gear trains or spool
valve

1 Line pressure
2 Governor feed
3 Servorelease pressure AT113

Fig AT-144 Measuring line pressure

S§T25055001
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LINE PRESSURE (governor feed pressure)

At cut back point After cut back
Throttle opemng [under approximately 15 km/h | [over approximately 35 kmfh
Range Umt —mmHg (9 MPH)] (22 MPH)]
Unit  kgfem? (psi) Unit  kgfem? (ps1)
“p Full throttle 0 94to110(134 to 156) 55t065(78t092)
Minimum throttle 450 30t040(43 to 57) 30to40(43t057)
- Full throttle 0 100to 120(142 to 171) 551t070(78 to 100)
Minimum throttle 450 6010 120(85t0 171) 55to70(78 to 100)
g Full throttle 0 14 0to 16 0 (199 to 228) 14 0 to 16 0 (199 to 228)
Minimum throttle 450 30to55(431t078) 30to55(43t078)
Notes a The hine pressure during idling corresponds to the oil pressure before cut down at mmmum throttle

b The o1l pressure “After cut back™ means that after the pressure modifier valve has operated

JUDGEMENT IN MEASURING
LINE PRESSURE

1 Low 1dling line pressure in the
ranges “‘D”, “27, “17, “R” and *“P”

This can be attributed 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 in the oil
pump, valve body or case
(3) A sticking regulator valve
2  Low 1dhng, Llne pressure 1n
certain ranges only

This 1s presumably caused by an oil
leak in the devices or circuits connect-
ed to the relevant ranges
(1) When there 15 an o1l leak n the
rear clutch and governor, the Lne
pressure mn “D”, “2” and “1” are low
but the pressure 1s normal in “R”
(2) When an o1 leak occurs in the
low and reverse brake circuit, the line
pressure 1n “R” and “P’’ are low but
the pressure is normal in “D”, “2” and
wpn
3 Highdling hne pressure

This 15 presumably caused by an
increased vacuum throttle pressure
owing to a leak in the vacuum tube or
diaphragm or by an increased line
pressure due to a sticking regulator
valve
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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 0 mmHg 1n accordance
with the stal! test procedure
(1) If the line pressure do not m-
crease despite the vacuum decrease,
check whether the vacuum rod 1s
incorporated
(2) If the hine pressure do not meet
the standard, 1t 1s 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-
mission on vehicle

AT-64

A Oil level

Range select linkage

Inhibitor swatch and wiring
Vacuum diaphragm and piping
Downshift  solenoid, kickdown
switch and wiring

Engine 1dling rpm

01l pressure (throttle)

Engne stall rpm

Rear lubrication

Control valve (manual)

Governor valve

Band servo

Transmisston air check

01l quantity

Igmition switch and starter motor
Engme adjustment and brake in-
spection

mo o

VOZENR=—ITOM

2 Inspection after wnspecting auto-
matic transmissicn con vehicle

m Rear clutch

n Front clutch

Band brake

Low and reverse brake

Ol pump

Leakage of ol passage

One-way clutch of torque converter
One-way clutch of transmission
Front clutch check ball
Parking linkage

Planetary gear

<X g e m® o


http://www.manualslib.com/

Automatic Transmission

TROUBLE SHOOTING CHART FOR 3N718 AUTOMATIC TRANSMISSION

(The number shown below 1ndicates the sequence 1n which the checks should be taken up )

Trouble ABCDIEFGH|I T KLIMNOPmngqr rfstuy
Engine does not start n “N», “p” 23 1
ranges
Engine starts in other range than “N”
P ]. 2
and “P .
Eh:ffp shock 1n shifting from “N” to 5 13 4 ®
D’ range
Vehicle will not run in “D”" range (but | 5 3 ®

runs in “2”, “1” and “R” ranges)

Vehicle will not run 1n “D”, **17, 27
ranges (but runs in “R” range) 12 4 5 6 3 7 ®
Clutch slips Very poor acceleration

Vehicle will not run 1n “R” range (but
runs 1 “D”, “2” and “1” ranges) 12 3 5 6 4 98 @ @
Clutch slips Very poor acceleration '

Vehicle will not run 1n any range 1 2 3 5 6 4 @
Clutches or brakes slip somewhat 1n

starting 12 6 3 5 7 4 ®®
Vehicle runs in “N” range 1 3 2 ®

Maximum speed not attained 1 2 45 7 6l 3 3|0 oOn®

Acceleration poor

:\‘/'el’l’lcle braked by throwing lever mto 3|2 1 @ ®

R” range
Excessive creep 1
No creep at all 12 3 5 4 ® ®0
Fal‘l‘ure ,t’o change gear from “2nd | 2|3 56 8|74 " ® ®
to “3rd
Failure to change gear from “1st”
to “2nd” 1 213 56 8|74 ® ®
Tooe high a gear change point from
“1st” to “2nd”, from “2nd” to 1]2 3 56 4 - @
l‘3rd1’
Gear change directly from “Ist” to |
“3rd™ occurs 24 31 ® C

AT-65
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Trouble ABCDIEFGH|I JKLMNOPmngqr|s tuv
Too sharp a shock in change from
*1st” to “2nd” 1 2 4 5 3 ®
Too sharp a shock in change from
uzndn to “3fd” l 2 3 3 5 4 @
Almost no shock or clutches
shpping 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::ltlflsob‘{;i?'by gear change from ) 2 1 @ O ®
‘\‘/;l}:(xlcifet:r‘:‘i;(re;”by gear change from 3 2 1 ®

E‘;ildu’r'et ;0‘ ;l:;r};ge gear from 1 3 4 6l5 2 NG) ©)]
Failure to change gear from *“2nd” ] 3 4 6l5 2 @

to “1st” or from “3rd” to “1st”,

Gear change shock felt during
deceleration by releasing 1 2|3 4 56 @
accelerator pedal

Too high a change point from
“3rd” to “2nd”, from “2nd” to 1 2(3 4 56 @
“1st”

Kickdown does not operate when
depressing pedal i “3rd” within 2|1 45 3 . ® @
kickdown vehicle speed

Kickdown operates or engine over-
runs when depressing pedal in “3rd” 1 2 3 56 7 4 . @
beyond kickdown vehicle speed himit

Races extremely or slips in changing

from “3rd” to “2nd” when 1 2 4 6{5 3 @ ®
depressing pedal
Failure to change from 3:d" to “2nd 1 9 4 5 3 ® @
when changing lever into “2” range
Gear change from “2nd” to “1st” 1 9 3
or from “2nd” to “3rd” in “*2” range

AT-66

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Automatic Transmission

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

1 2 3

475

Failure to change from *3rd” to “2nd”
when shifting lever nto “1" range

63

®®

Engine brake does not operate in
“1” range

[]
Gear change from “1st” to “2nd”
or from “2nd” to “3rd"” 1n ““1” range

Does not change from “2nd”
to “1st” m “1” range

73

Large shock changing from “2nd”
to “Ist” 1n “I” range

Vehicle moves when changing

mnto “P” range or parking gear does
not disengage when shifted out of
“P” range

Transmission overheats

34

26 8

75

(ORI

PP

Ol shoots out during operation ’
White smoke emitted from exhaust
pipe dunng operation

N

.56

27

8 4

ORI

RB®

-~

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 Ol level gauge Check gauge for oul 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 in
pipe 1dling and whether 1t decreases with increasing rpm
7 Operation 1n each range Check whether transmission engages positively by shifting
“N!’_>“D’!’ (KN!’_)(‘Z’Y, I‘N”‘_’ S‘l” and “N”__)“Rfl range
while 1dling with brake applied
8 Creep of vehicle Check whether there 1s any creep i “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 in “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”, 27, “1”
and “R” ranges, idle engine, 1¢., rpm at about 1,200
rpm for more than 1 mmute 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 runmng 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 just before kickdown)
- . 2nd —3rd
3" Kickdown operation, Check whether the kickdown operates and measure the

3rd— 2nd or 2nd > 1st

time delays while running at 30, 40, 50, 60, 70 km/h (19,
25, 31, 38, 44 MPH) 1n “D3” range
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Order Test 1item Procedure

Shaft down, Check vehicle speeds and engmne rpm 1n shifting down from

D:,’—>D2—>l)1 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 engne braking, and

D;—1,—1 1 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) n “D3” range,

Shaft down, Check for quick shifting down D;— 2 and engine braking,

D;—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

Shaft up, Check for failure of the transmission to shift up during

1,—1, acceleration, when starting in ‘1> range

Shift up or down when starting Check the transmission for not smfting 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, ol 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
Contrel elements .
Multiple-disc clutch
Band brake
Multiple-disc brake
One-way clutch
Gear ratio
1st
2nd
3d
Reverse
Selector positions
P (Park) -

R (Reverse)
N (Neutral)

D (Drive)
2 (2nd lock)
1 (Lock up)
01l pump
Type
Number of pumps
ol
Capacity

Hydrauhe control system

Lubrication system
Cooling system
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Symmetrical 3-element 1-stage 2-phase torque converter
20 1

. 3-speed forward and one-speed reverse with planetary gear train

.
(] () b (%]

2458
1458
1 000
2182

Transmission 18 placed in neutral . -
Output shaft 1s fixed
Engine can be started

Backward running

. Transmission 1s 1n 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 (56U S qt, 4 %¥Imp qt ) except B210
50hters(5%US qt,43XImp qt)on B210

Approxmmately 2 7 liters (22U S qt, 234Imp qt }n
torque converter [2 S liters (234U.S qt, 2% Imp qt ) on B210]

Controlled by measuring the negative pressure of intake
manifold and the revolution of output shaft

Forced lubrication by an o1l 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 _ . ) L16,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 f mm (m) 16to18(00631to0071)
Thickenss of retaining plate mm (1n) . 106 (0 417)
10 8 (0 425)
- . 11 0(0433)
112 (0441)
11 4 (0 449)
. N 11 6(0457)
Rear clutch !
Number of drive plates . . 4
Number of dniven plates . 4
Clearance < mm (in) . . 10to 15 (0039 to0059)
Thickness of retamung plate mm (in) ‘ 48 (0 189)
Low & reverse brake .
Number of dnive plates 4
Number of driven plates + 4
Clearance mm (in) . : 080 to 1 05 (0.031 to 0.041)
Thickness of retamning plate mm (1n) 11 8 (0 465)
120(0472)
' 12 2 (0 480)
) 12 4 (0 488)
¢ 12 6 (0 496)
. 128 (0504)
Brake band
Piston size mm (in)
Big dia " . . 64 (252)

Small dia ‘ . . 40(158)
Control valve assembly ‘
Stamped mark on stramer E
Governor assembly

Stamped mark on governor body 35

AT-71
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Engine stall revolution

L16 engine (Single carb ) 1,800 to 2,000 rpm
L.18 engine (Single carb ) . . 1,950 t0 2,150 rpm
L18 engine (Twin carb ) . . .. . . 1900t0 2,150 rpm

rightening torque
kg-m (ft-Ib)

140to 16 0 (101 to 116)
6 5to 75 (47 to 54) for B210
40t050(29 to 36)
40to50(29 to 36)

4 5t055(33to40)
20t025(14t0 18)
05t007(36t051)
05t007(36to51)
*12t015(87t0108)
15t040(111029)
13t018(941to13)
055t0075(40to54)
025t0035(1 8ta25)
025t0035(18t025)
05t007(36t051)
025t0035(18t025)
05t007(36to51)
06t008{(43to58)
05t1007(36to51)
30to40(221t029)

Drive plate to crankshaft

Drive plate to torque converter
Converter housing to engine
Transmission 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 mnner 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

O1l stramner 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 o1l pipe to transmission case
Test plug (o1l pressure inspection hole)

Suppeort 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
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14021 (10 to 15)

08t011(58to80)

055t0075(40to54)
055t0075(40to54)
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
Ol pressure gauge 3N1}$
set
SE119
2 | $T07870000 Use for setting transmission 3N71B | Page AT-46
A/T
Transnussion
case stand .
. - . - SE120
3 | ST25850000 Use for removing oil pump 3N7IB | Fig AT-85
d
Shding hammers ;;171 A
D M
&) —m
SE121
4, ST625420001 Use for assembling or disassembling front and rear clutch 3N71B | Page AT-50
. and Fig AT-109
' 3N7T1A | Fig AT-115
Clutch spring AT 8
compressor
SE122
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
$€123

AT-73
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Tool number For Reference
No & - -t == ~Description use page or
tool name on figure No
6. | ST25490000 Socket extension to connect torque wrench (GG93010000) with iN71B’ Fig AT-98
15" square socket wrench A/T
Socket extension
SE124
7 | $T25160000 Use for tightening correct torque 3N71IB | Fig AT-136
Max. torque 1 04 kg-m (90 ft-lb) A/T | Fig AT-137
Torque dnver and
3N7IA
e
S SE125
8, | HT69860000 Use for removing and replacing snap rning 3N7IB | Fig AT-88
. . and
Snap ring remover INTIA
’ AT
SE126
9. | ST25320001 Use for removing and replacing snap ring 3N71B | Page AT-50
oo . - . and’ Fig. AT-109
Snap ring remover 3N7IA | Fig AT-115
A/T
SE305
10. | 8ST25570001 Use for removing and installing one-way clutch mner race with 3N71B | Fig AT93
torque wrench. o ‘ A/T | Fig AT-98
Drive angle %" square and 6 mm (across flat width) , Page AT-52
Hex-head .
extenston

PR — - - . — -

SE128

AT-74
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Tool number For Reference
No & Description use page or
tool name on figure No
1t | HT62350000 Use disassembling and assembling control valve 3N71B | Fig AT-130
and Fig AT-133
Spinner handle 3IN7T1A
A/T
SE129
12 | HT61000800 Use for disassembling and assembling control valve 3N71B | Fig AT-130
and Fig AT-133
Hexagon wrench 3N71A Flg AT-136
A/T | Fig AT-137
’ i
SE130
13 | §T25580000 Use for centering o1l pump 3N7IB | Fig AT-127
and Fig AT-128
C1l pump 3N71A
assemlbing gauge A/T
SE131

AT-75
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SERVIGE

SECTION PD

PROPELLER
DATSUN SHAFT &
MODEL 610 SERIES DIFFERENTIAL
CARRIER
PROPELLER SHAFT AND L. 2

CENTER BEARING

DIFFERENTIAL CARRIER
(TYPE R160) FOR SEDAN PD- 1
AND HARDTOP (I.R.S.)

DIFFERENTIAL CARRIER

(TYPE H1658) FOR PO-18
STATION WAGON (RIGID AXLE)
TROUBLE DIAGNOSES AND 2021
CORRECTIONS
SERVICE DATA AND
SPECIFICATIONS PB-2

-
NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

SPECIAL SERVICE TOOLS
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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 FD-3 UNBALANCED PROPELLER SHAFT PD-5

CENTER BEARING DISASSEMBLY PD-3 PROPELLER SHAFT VIBRATION PD-5
INSPECTION PD-3 SERVICE DATA PD-5
ASSEMBLY : PD-3 TROUBLE DIAGNOSES AND

CENTER BEARING ASSEMBLY PD4 CORRECTIONS PD-6

2-joint type (Sedan) ,

=T

) =)
( 12

|
635 —
(2 5000) dia

148 5 (5 846} 1,000 (39 37) -3SJ
(138)
1 Sleeve yoke assembly 5 Propeller shaft tube
2 Bearng race assembly assembly
3 Journal assembly 6 Flange yoke Uit
PD226 4 Snaprmg mm {in}
* ) Fig PD-1 Cross-sectional view of propeller shaft for Sedan
3-jomt type (Hardtop and Station Wagon) “L" mm ) Car model
720 (28 35) | Station Wagon
550 (21 65) | Hardtop
2 3 DRONG 7 8 1 )
I T N
] J o ) j \ ;
~|f-~- - 4 , \ N
L= 1M [Tl
| Apply lithium base
- grease to both sides 8 @
f washer o
— 148 5 (5 846) . il 440 (17 32) t L t=-35
(1 38)
1 Sleeve yoke assembly 5 washer 9 Flange yoke Tightening torque (T) of bolts
2 Center bearing 6 Compamon flange 1 10 Bearng race and nut kg-m (ft-b)
3 Center bearing insulator * 7 Plain washer assembly @ T 20to24 (14510 174)
4 Cuslion rubber 8 L:ocklng nut 11 Snapnng T 24t033(17to24)
PD278 Umit mm (in})

Fig PD-2 Cross-sectional view of propeller sheft for Hardtop and Station Wagon -

) ¥

PD-2
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DESCRIPTION

~ The propeller shaft 15 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 2gownt 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 universal
joint assembly s carefully balanced
dunng ongmnal assembly, that s, the
dynamic unbalance 1s under 35 gr-cm
(049 in-0z) at 4,000 rpm for Sedan
and 35 gr<cm (049 n-oz) as 5,800
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

Z X
() FPD279
Fig PD-3 Remouving center bearing
support
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3 Draw out propeller shaft sleeve
yoke from transmission by moving
shaft :earward, passing it under rear
axle

Watch for oil leakage from trans-
mussion 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
asseriibly 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 orngmal 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
journal 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 Applymmg Drive Pinion Flange
Wrench ST31530000, lcosen off lock-
ing nut and remove center bearing See
Figure PD-5

PD-3

0

ST31500000
PD172

Fig PD-5 Remouing lock nut

INSPECTION

1 Check journal pin for dent or
brinell marks, and ycke hole for sign
of wear or damage

Snap nng, bearing aund seal ring
should also be wnspected to see if these
are damaged, worn or deformed Re-
place if necessary
2 Check center bearing by rotating
bearing race Discard if 1t 15 rough,
noisy or damaged Cracked bearing
insulator cannot be tolerated here
3 Check propeller shaft tube sur-
face for dent 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 1s over-
hauled

Two opposite snap rings should be
equal in thickness Be sure that play 1s
below 0 02 mm (0 0008 1n)

Available snap ring

Thickness Color
mm (in) identification
200 (0 0787) White
202 (00795) | Yellow,

204 (00803) Red

206 (00811) + | Green

208 (00819) Blue

210 (00827 Light brown
212 (00835) Unpainted
214 (00843) - | Pink
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Note Apply hthium base grease (in-
cluding disulphide Molybdenum) to

Install and assemble components
correctly so that jomt moves under

support on center beanng and tighten
bolts (1) to specified torque See

fiction resistance of less than 15 both faces of bearing washer when Figures PD-6 and PD-7
kg-cm (13 in-lb) mstalling

When the above steps are complete, Tightenung torque
place the shaft in a balancing machme 3 Install washer and lock nut on 9 to26kgm

front shaft and tighten nut using Drive
Pinion Flange Wrench ST31530000 to
specified torque

and adjust unbalance less than 35
gr-cm (0 49 in-oz) at 4000 rpm for
Sedan, or less than 35 gr-cm (049
mn-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 into the groove of
ASSEMBLY shaft

Center beanng assembling pro- 5 Jowin companion flange of front

shaft with flange yoke of rear shaft
and tighten connecting bolts to speus-
fied torque

cedures are as follows

I Install center bearng 1n center
beanng insulator

2 Install center bearing assembly, Tightening torque
washer and comparuon flange on front 24to3 3 kg-m
shaft using reference marks put n (17 to 24 fib)

disassembly procedure, and press it by
a specified load of 400 tc 1,500 kg

(882 t0 3,307 Ib) 6

Install center bearing bracket and

'
Fg PD-7
INSTALLATION Tightening torque
To install, reverse the foregoing 24t033kgm
removal procedure (17 to 24 ft-b)

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 beaning suppert and plain wash-
ers, and torque bolts to retain center
bearing on body (See Figure PD-3)

PD-4
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(14 to 19 ft1b)

Note When mstalling center bearng
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 Installing center bearing
bracket and support

1 Center beanng support
2 Center beanng bracket
3 Cushion rubber

4 Center beaning

Tightening torque (T) of
bolts and nuts kg-m (ft-1b)
@T 36to48(26to35)
@T 19t026(141t019)
PD280

Cross-sectional view of center bearing

Tighteming torque
36to48kg-m
(26 to 35 ft-b)
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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-
lows

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 durnng
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate companion flange 180 degrees
and reinstall propeller shaft

3  Algn check shaft vibration If
vibration still persists, replace propel-
ler shaft assembly

SERVICE DATA

Type
Item
2qomt type 3qoint type
Permussible dynamic unbalance gr-cm (n-o0z) 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 (in-1b) less than 15 (13 0)
Propeller shaft (front and rear) less than 0 6 (0 024)
out-of-round mm {1n)
Tightening torque kg-m (ft-1b)

Shaft to companion flange

(gear carrier) bolts 24t033(17t024)

Companion flange fixing nut {front shaft) - 20t0 24 (145 to 174)

Flange yoke (rear shaft) to compamon flange

(front shaft) bolts - 24t033(171024)

Center bearing bracket fixing nuts - 19t026(141t019)

Center bearing bracket to body bolts - 36to48(26t035)

PD-5
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Vibration: duning 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 transmussion 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 during | Worn damaged universal joint Replace
starting or notse Worn sleeve yoke and mainshaft spline Replace
durning coasting on

Loose propeller shaft installation Retighten

propeller shaft

Loose joint nstallation
Damaged center bearing or insulator

Loose or mussing bolts at center bearing
bracket to body

Adjust snap ring
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

Whane or whustle

Damaged center bearing

Replace

Downloaded from www.Manualslib.com manuals search engine
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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 REASSEMBIY

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 pimon and
ring gear set with three different gear
ratios, as indicated 1n the following
table

The dnve pinion 15 mounted with
one ball beanng and two tapered roller
beanngs which are preloaded by

CONTENTS

PD- 7 ADJUSTMENT OF DRIVE PINION

PD- 9 PRELOAD PD-11

PD- 9 ADJUSTMENT OF DRIVE PINION

PD- 9 HEIGHT PD-12
ADJUSTMIENT OF SIDE RETAINER

PD-10 SHIMS ' PD-13

PD-10 INSTALLATION PD-15

PD-10 REPLACEMENT OF FRONT OIL SEAL PD-16

PD-10 SIDE OIL SEAL PD-17

PD-10

pinion bearning adjusting spacer and
washer duning assembly

The dnve pinion 1s positioned by a
washer located between a shoulder of
the dnve pimion and the rear bearing

The differential case 1s supported in
the camier by two tapered roller side
bearings These are preloaded by -
serting shims between the carner and
the side retainers The differential case

assembly 1s positioned for proper ring
gear-todnve pimion 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 pimions mounted on a pinion
shaft The pinion shaft 15 anchored 1n
the case by lock pin The pintons and
sile gears are backed by thrust
washers

Type of gear carner - v
assembly ! R160 H165B
Gear ratio 3700 4111 3889
Engine modet L18 L18 L18
Car model "Sedan Hardtop | Staton
“vw o ke .| Wagon
PD-7
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(TYPE R160)

o

A
|+
AW

10
11

12
13

14
i5
6
17
18
19
20
21

23
24

25
26
27

®
@
©
©

Companion flange

O1l seal

Supply multi-purpose grease
to o1l seal hp when
assembling

Front pilot bearing

Front pilot beanng spacer
Drnive ptnion

Pinion front beanng

Pinion beanng adjusting washer
Adjust pinion bearing preload
by selecting (7 and &
Pinion bearing adjusting spacer
Pinton rear bearing

Pinton height adjusting washer
Side retamer adjusting shim
Adjust side bearing preload
and ning gear-to-dnve pinion
backlash by selecting a
O-ning

1 seal

Supply multi-purpose grease
to oil seal lip when assembling
Side retainer

Side bearing

Differential case

Pinion mate shaft

Rear cover

Differential mounting member
Breather

Ring gear

Thrust washer

Pinion mate

Thrust washer

Adjust the pinon mate-to-side
gear backlash (or the clearance
between the rear face of side
gear and thrust washer) to
01to02mm (00039 to
00079 ) by @

Side gear

Lock pin

Lock strap

Tightening torque (T) of
bolts and nuts kg-m {ft-Ib)

T 171020 (123 to 145)
T 09t012(65t087)
T 6to8 (43 to58)
T 7to8(51to58)

PD317

Fig PD-8 Cross-sectional view of differentwal carnier 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 side 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 Remouwuing side yoke fixing
' bolt

4  With differential carner jacked
up, remove nuts (2) on both ends of
differential member See Figure
PD9

5 Loosen off four fitting bolts @
that hold differential carner onto sus-
pension member See Figure PD-9

6  Pull off carrier backward together
with jack See Figure PD-11

Fig PD-11 Remouing differential carrier

Downloaded from www.Manualslib.com manuals search engine

After carner assembly 15 removed,
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 1n-
spected before any parts are removed
from 1t

These nspections are helpful n
finding the cause of the trouble and n
determuning the corrections needed

1  Mount carrier on Gear Carrier
Attachment KV38100800 See Figure
PD-12 Remove mounting member and
rear cover

PD320
Fig PD-12 Holding differential carrier

2 Visually inspect parts for wear or
damage |
3 Rotate gears to see that thege 1s
any roughness which would ndicate
damaged bearings or chipped gears
Check the gear teeth for scorlné 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
rng gear Backlash should be within
01 to 02 mm (00039 to 00079 1)
5 Check the pgear tooth contact
with a mixture of powdered red lead
and o1l apply sparingly to all nng gear
teeth

For the tooth contact pattern, see

page PD-15 for Contact Pattern

DISASSEMBLY

| Remove side retainers, usmng Gear

PD-9

Carner Side Retamner Attachment
ST33710000 and suitable puller See
Figure PD-13

Notes

a Mark nght and left side retaners
before removal

b Be careful not to confuse right and
left hand side retamners and shims
for proper reassembly

§T33710000

PO177
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 Carner Oil Seal
Puiler ST33290001 See Figure PD-14

Fig PD-14 Remouing side bearing
outer race

4  Loosen drnive pimen nut, holding
companion flange with Dnve Pinien
Flange Wrench ST31530000 and pul!
off companion flange using a suitable
puller See Figure PD-15

ST31530000

PD178

Fig PD 15 Remoung drve pinion
nut
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5  Extract drive pinion from carrier
using a press Take out drive pimion
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
beaning cone using Pilot Bearing Dnft
ST30650001 .

8  Hold rear beanng inner race with
Drive Pimion Rear Bearing Inner Race
Puller ST30031000 and extract from
drnive pinion 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 drft to race surface,
and withdraw them by tapping the tep
of dnft with a hammer

DISASSEMBLY OF
DIFFERENTIAL CASE

1  Extract beaning using Differential
Side Beanng Puller ST3306S001 (set
of ST33051001 and ST33061000)
See Figure PD-17

PDOB1

Fig PD-17 Remoung side bearing
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Notes

a The puller should be handled with
care i catching the edge of bearing
mner race

b Be careful not to confuse the left
and nght hand parts

2 Remove rng gear by unfolding
lock strap and loosening ring gear
bolts

Note Loosen bolts diagonally

3 Punch off pimon mate shaft lock
pin from ning 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 1t 1s caulked

4 Draw out pimon mate shaft and
remove pinlon mate gears, side gears
and thrust washers '

Note Put marks on gear and thrust
washer so that they can be remstal-
led in thewr origmal positions from
which they were removed

INSPECTION

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 1s necessary

1 Check gear teeth for scoring,
cracking or chipping, and make sure
that tooth contact pattern indicates
correct meshing depth If any fault 15
evident, replace parts as required

Note Drive pinion and drive gear are
supplied for replacement as a set,
therefore, should either part be
damaged, replace as a set

2 Check pinion gear shaft, and
ypinton 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 murror-ike surfaces Replace if
there 1s a shadow of doubt on their
efficiency, as an incorrect bearing op-
eration may result 1n noises and gear
selzure

. If you need the information on
“Visual Serviceabiity 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 pmion mate-toside gear
backlash (or the clearance between
side gear and thrust washer) exceeds
limuts 01 to 02 mm (00039 to
0 0079 1n), replace thrust washers

5 Inspect carner and differential
case for cracks or distortion If either
condition 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-
ing directions for adjustment and
usage of special tools enable to obtain
a perfect differential operation

PRECAUTIONS IN
REASSEMBLY

1  Arrange shums, washers and the
ke to install them correctly

2 Thoroughly clean the surfaces on
which shims, washers, bearings and
bearing retamners are installed

3 Apply gear o1l when installing
bearings

4  Pack recommended multi-purpose
grease cavity between hps when fitting
oil seal

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1 Assemble pimion mates, side pears
and thrust washers in differential case
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2 Fit pinion shaft to differential
case so that 1t meets lock pin holes
3  Adjust side gear-to-pinion mate
backlash or adjust the clearance be-
tween the rear {ace of side gear and
thrust washer See Figure PD-18

If above procedure 1s not effective
with existing washer, try with other
washers available for the purpose

Normal backlash or clearance
0'1to02mm
{0 0039 to 0 0079 1n)

Fig PD-18 Measuring clearance

Side gear thrust washer .

Thickness mm (ml)

‘075 to 0 80 (0 0295 to 0 0315)
0800085 (00315 to 0 0335)
085 to 0 90 (0 0335 to 0 0354)

4  Lock pinion shaft lock pin using a
punch after it 1s secured nto place

5  Apply o1l 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
Tightening torque
7 to 8 kg-m
(51 to 58 ft-Ib)

Notes

a Use only genumne ring gear bolts
and new l6ck washers

b Tighten bolts in crisscross fashion
lightly tapping around bolt heads

with 2 hammer See Figure PD-19
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PD244

Fig PD-19 Tapping bolt head

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

PC320

Fig PD-20 Measuning bearing width

8 Press fit side beanng cone on
differential case using Gear Carrier
Side Bearing Dnft ST33230000 and
Adapter ST33061000 ' See Figure
PD-21

ST33061000

Fig PD-21 Installing side bearing
cone

9  Press fit side bearing outer race
mnto side retainer using Drive Pinion
Quter Race Dnift Set ST30611000 and
ST30621000

PD-11

10 Set new o1l seal on side retainer
using Oil 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 pmien height adjusting washer

This adjustment must be carred
out without o1l seal inserted

t  Press fit front and rear bearing
outer races Into gear carrier Using
Dnve Pimon Outer Race Dnft Set
ST30611000, ST30701000 and
ST30613000

Front ST30611000 and

ST30701000

Rear 5T30611000 and
§T30613000

2 Insert pion height adjusting
washer (use 3 09 thickness) and rear
bearing cone ntc Dummy Shaft
ST31212000 to make convement to
adjust pmnion height See Figure
PD-24

Note Reuse the old washer if they
have normal tooth contact pattern
m a pre-disassembly check

3 Fit dnve pinion beanng spacer,
washer, front beaning cone, Drve Pin-
ion Dummy Collar ST31214000 and
companion flange 1 this order on
dummy shaft and tighten dnive pinion
nut to the specified torque using
Stopper ST31213000 See Figure

PD-22

ST31213000

PD184

Fig PD-22 Tighterung drie pinion nut


http://www.manualslib.com/

Propeller Shaft & Differential Carrier

Measure pimion bearmg preload
using Preload Gauge ST3127S000, and
select washer and spacer that will
provide required preload See Figure
PD-23

Pinion bearing preload

(Without o1l seal)

7 to 10 kg-cm
(61to8 7inb)

At companion flange bolt hole
20to?9kg
(4410641b)

Tightening torque of pimien nut
17 to 20 kg-m

(123 to 145 fi-lb)

Notes

a Replace bearing washer and spacer

with thicker ones if pinion cannot

be turned by hand while 1t 1s being

tightened

b. Preload of used bearmng is the same
value as that of a new bearing

ST3127S000

PD245

Fig PD-23 Measuring pinion preload

Pinion beanng adjusting spacer

Length mm (in)

56 20 (2 2126)
5640 (2 2205)
56 60 (2 2283)
5680 (2 2362)
5700 (2 2441)
5720 (2 2520)
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Pinion bearing adjusting washer

Thickness mm (in)

230 to 2 32 (0 0906 to 0 0913)
23210234 (00913 t0 00921)
2 34 to 2 36 (00921 to 0 0929)
236 to 2 38 (0 0929 to 0 0937)
2 38 to 2 40 (0 0937 to 0 0945)
240 to 2 42 (0 0945 to 0 0953)
242t02 44 (00953 to 0 0961)
244 10 2 46 (0 0961 to 0 0969)
246 10 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 54102 56 (0 1000 to 0 1008)
256102 58 (0 1008 to 0 1016)
258102 60 (0 1016 to 0 1024)

ADJUSTMENT OF
DRIVE PINION HEIGHT

Adjust pmnion height with washer
provided between rear bearing cone
and back of pinion gear

1 Install Height Gauge ST31211000
on carrier 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

§T31211000

ST31212000

PDO91

Fig PD-23 Adjusting pimion height

3 The thickness of drive pimon
height adjusting washer can be ob-
tained 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 mm a umt of
1/100 mm aganst each standard meas-
urement

N
(@)
4 4
‘%i'?: 53 A
o %k
=1 Fin
Drive pinion collar Dummy shaft
(ST31214000) (ST31212000)
Height gauge
(ST31211000)
IPD185
Fig PD-25 Measuring the clearance
PD-12
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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, D=-1, §=0

T=W+N-[H-D'-8)x001]

—02

=309+033— [((+2) - (1)
—-()px001] =02

=309+033-{(2+1-0
x001] -02

=309+033—-[3x001] —-02

=309+033-003-02

=319 mm

The correct washer 1s 3 18 mm
thick

Ex 2---
W =309 mm
N =028 mm

H=-2 D'=+I, S=-1

T=W+N—[H-D —-8)x001]
~02
=300+028 — [((—2) — (+1)
—(-1)x001] -02
=3094028 - [(=2—1+1)

x001] —02
=309+028— [-2x00l1]
-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
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=309+045-0-02
=334 mm

The correct washer 1s 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

Pimon height adjusting washer

Thickness mm (1n)

309 (01217)
312 (01228)
315 (0 1240)
318 (0 1252)
321 (0 1264)
324 (01276)
327 (0 1287)
330 (0 1299)
333 (0 1311)
336 (01323)
339 (01335)
342 (0 1346)
345 (0 1358)
348 (0 1370)
351 (01382)
354 (01394)
357 (0 1406)
360 (0 1417)
363 (0 1429)
366 (0 1441)

4  Fit determuned pinion height ad-
justing washer 1n dnve pimion, and
press fit rear bearing cone 1n it using
Base ST30032000 See Figure PD-27

S

z

$T30032000

2

PD0O92
Fig PD-27 Pressing rear bearing cone

PD-13

5 Lubncate pimion front and rear
bearings Install drive pinion 1n gear
carner mto which drive pinion bearing
spacer and washer, front bearing cone
and front bearing pilot spacer, more-
over, ptlot bearing and oil seal are
fitted Fit o1l seal using Ol Seal Dnft
ST30720000

6 Fit companion flange on drive
pinton, and secure 1t in position by
tightening nut to specified torque con-
firming preload

Tightening torque
17 to 20 kg-m
(123 to 145 ft-lb)
Preload (with o1l seal)
8to 11 kg<m
(69 to 9 51nlb)
At companion flange bolt hole
23t032kg
(51t0711b)

Note If dnive pinion lock nut 1s worn,
replace it

ADJUSTMENT OF SIDE
RETAINER SHIMS

1 If the hypoid gear set, caruer,
differential case, side bearing or side
bearnng retainer has been replaced with
new part, adjust the side bearing pre-
load 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)x001

+076 -E
T2=(B+D+ G2)x 001
+076 - F

Where,

T Required thickness of left side
retamer shim (imm)

T2 Required tinckness of nght side
retamner shum (mm)

A & B Fiwgure marked on the gear
carner Sce Figure PD-29

C&D Figure marked on the differ-
ential case See Figure PD-30

E&F These are differences in wadth
of left or night side bearing against
the standard width (2000 mm)
(inm)
If bearing wadth 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 retamer Sce Figure
PD-31

Figures for A, B, C, D, G1 and G2
are dimenstonal vanations in a umt of
1/100 mm against each standard meas-
urement

To measure width of side bearing,
see differential case assembly pro-
cedure

PDO93

Fig PD-28 Thickness of left cnd
right shims

PD189
Fig PD-31 G! & G2 figure
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Examples of calculation

Ex 1--
A=S5 B=5, C=3, D=3,
G, =4, G,=1, E=011mm,
F=015mm -

Left side
T,=(A+C+G; —D)x 00l

+076—-E

=(5+3+4-3)x001
+076-011

=9x001+076 —0 11

=009+076 —011

=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
T,=(B+D+G,)x001+076
—F
=(5+3+1Dx001+076
-015

=9x001+076 -015
=009+076 —015
=0 70 mm

The correct shims are 020 plus

050 mm thick

Ex 2.

A=2 B=3, C=0, D=3
G,=2, G,=3, E=020mm,
F=017 mm

Left side

The correct shums are 007 plus
0 50 mm thick

Right side
T,=(B+D+G,)x 001
+076 —F .
=(3+3+3)x001+076

-017
=9x001+076 —-017
=009+076 —017
=068 mm

The correct shims are as follows

Thickness Quantity
007 x 4 =028
020 X 2 =040
Total thickness =0 68 mm

Note If values sigmfying A, B, C, D,
G; and G are not given, regard
them as zero and compute
After assembly, check to see that
preload and backlash are correct If
not, readyust

Side retaner adjusting shum

Thickness mm (in)

005 (0 0020)
007 (0 0028)
0 10 (0 0039)
020 (00079)
050 (00197)

2 Install differential case assembly

T,=(A%¥C+G, “D)yx00l
+076-E
=(2+0+2-3)x001
+076 -020
=1x001+076 —020
=001+076 —020
=057 mm

PD-14

In gear carrier in reverse order to
which 1t 1s dlsassemble:d

3 Fiat given shums and O-nng 1n both
side retainers, and install retamners n
carner using Gear Carrnier Side Re-
tamer Guide ST33720000 (See Figure
PD-32), and the arrow mark on retain-
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er positioried as shown n Figure
PD-33

Note When tnstalling 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 pinion
backlash by using a dial indicator and
adjust 1t to 0 1 to 02 mm (0 0039 to
00079 1n) See Figure PD-34 :
If 1t 15 below the specified value,
move shim from nght to left If it 1s
over it, move 1t inversely -

Fig PD-34 Measuring the backlash of
ring gear and pinton

5. At the same time, check side
bearing preload Beanng preload
should be 9 to 17 kgcm (78 to 148
in-b) of rotating torque at companion
flange [26 to 49 kg (57 to 108 1b)
at companion flange bolt hole]
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If preload is not according to this
specification, adjust it with side retain-
er shims

Incidentally, decrease or tncrease in
thickness of shums causes change of
ring gear-to-pinton backlash

Thus, check 1f they have proper
backlash
6 Check and adjust the tooth con-
tact pattern of nng gear and drive
pinion .

(1) . Thoroughly clean nng and dnve
pinion gear teeth

(2) Paint ning gear teeth lightly and
evenly with a mixture of powdered red
lead and o1l of a suitable consistency
to produce a contact pattern

(3) Rotate pinion through several
revolutions in the forward and reverse
direction until a defimte contact pat-
tern 1s developed on ning 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, mcrease thickness of
pinion height adjusting washer in order

to bning dnive pinion close to ring gear
See Figure PD-35

T,

‘ £D193
Fig PD-35 Heel contact

b Toe contact

To correct, reduce thickness of
pmion height adjusting washer 1n order
to make drive pimon go away from
nng gear See Figure PD-36

PD194
Fig PD-36 Toe-contact

PD-15

¢ Flank contact

Adjust 1n the same manner asin b
See Figure PD-37

PD195
Fig PD-37 Flank contact

d Face contact

Adjust 1n the same manner as in a
See Figure PD-38

-« - % -

. PD196
Fig PD-38 Face contact

e Correct tooth contact

- - -

————

Fig PD-39 Correct contact

Note Change n thickness of ad-
justing washer 1s accompanied by
change 1n backlash Check it when
mstalling gear

7  Install rear cover

8 Fit differential mounting mem-
ber, and tighten nuts to specifred
torque of 6 to 8 kg-m (43 to 58 ft-1b)

INSTALLATION

Install in the reverse order of re-
moval

1 Position gear carnier assembly
onto rear suspension member, and
temporanly 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-lb)
Suspension member
Spacer
Diff carnier assembly

- w N

Fig PD-40 Layout of spacer

Differential mounting spacer

Thickness mm (in)

A 45(0177)
B 10 (0 039)

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-lb)

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
dnve shafis to differential gear carnier
assembly, and tighten side yoke fixing
bolts to specified torque using torque
wrench See Figure PD41

Tighteming torque
32to43kgm
(23 to 31 fi-b)

Note Be careful not to damage side
yoke and oil seal when installing
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PD324
Fig PD-41 Tightening side yoke
fixing bolt

S Jow 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-Ib)

6 Install other parts n the manner
reverse of removal
7  Fill correct gear o1l

Note Oul quantity 08 Liter
(%USqt, 2 Imp qt)

REPLACEMENT OF
FRONT OIL SEAL

Replacement of front oil seal with
differential gear carner assembly n-
stalled on the car

Procedures are as follows

1 Drain gear ol

2 Raise the rear end of car and
support it with safety stands

3 Detach propeller shaft from com-
panion flange of carrter

4  Remove drive pinion nut, holding
companion flange with Drive Pinion
Flange Wrench ST31530000 Sce

Figure PD42

PD322

Fig PD-42 Remoung drive pinion
nut

PD-16

5 Extract companion flange using a
standard puller See Figure PD43

Fig PD-43 Remouing conmpanion
flange

6 Remove ol seal using Gear

Carrier Od Seal Puller ST33290001.
See Figure PD-44

$T33290001

PD265
Fig PD-44 Remoung ol seal

7  Set new oil seal in position using
Gear Carner Oi  Scal Dnft
ST30720000 Apply grease cavity
between seal lips

8 Fit companion flange on drive
pinion, and secure them in position by
tightening nut to specified torque con-
firming the followmng preload, using
Drive Pinion  Flange  Wrench
ST31530000

Tightening torque of
pimon nut
17 to 20 kg-m
(123 to 145 ftb)

Pinion beanng preload
{with oil seal)
8toll kgcm
(70109 61nb)

At companion flange bolt hole
23t032kg(51t0711b)

9 Remstall propeller shaft by re-
versing the foregomng removal pro-
cedure And fill up gear ol
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SIDE OIL SEAL

Side oll 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 oi seal using Oil Seal
Puller ST332900C1
4  Set 1n new o1l seal using Od Seal
Dnft ST33270000
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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 o1l seal when installing

PD-17

6 Jom dnve shaft with companion
flange of rear axle shaft and tighten
connecting bolt to specified torque

Tightening torque
5 to 6 kg-m
(36 to 43 ft-Ib)

Note Check O-ring of side yoke fix-
g bolt If necessary, remove um-
versal jomt spider located at the
side yoke side, and replace O+ing
Refer to Section RA for Disassem-
bly and Assembly.
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DIFFERENTIAL CARRIER (TYPE H165B)
FOR STATION WAGON (RIGID AXLE)

CONTENTS

DESCRIPTION ' ' PD-18 ASSEMBLY OF DIFFERENTIAL
REMOVAL PD-20 GEAR CASE PD-21
PRE-DISASSEMBLY INSPECTION PD-20 ADJUSTMENT OF DRIVE PINION
DISASSEMBLY PD-20 HEIGHT PD-22

DISASSEMBLY OF DIFFERENTIAL ADJUSTMENT OF DRIVE PINION

CASE PD-20 PRELOAD PD-23
INSPECTION PD-21 ADJUSTMENT OF SIDE BEARING
ASSEMBLY AND ADJUSTMENT PD-21 SHIMS PD-23

PRECAUTIONS IN REASSEMBLY PD-21 INSTALLATION PD-25

REPLACEMENT OF FRONT OIL SEAL PD-26

DESCRIPTION

The differential gear carrner assem- The dnive pinion 1s positioned by a case houses two side gears m mesh
bly for Station Wagon 1s avaiable in washer located between a shoulder of with two pmions mounted on a pinion
type H165B as indicated 1n the follow- the dnve pinion and the rear bearing shaft The pinion shaft anchored 1n the
ing table The differential case 1s supported m case by lock pin The pinions and side

The differential gear carrier assem- the carrier by two tapered roller side gears are backed by thrust washers
bly has hypoid type drive pinion and bearings These are preloaded by m- The carrier 1s of malleable cast iron
ring gear set with a gear ratio of 3 889 serting shims between the bearings and

The drive pinion 15 mounted 1n two the differential case The differential Note Replacement of front o1l seal
tapered roller bearings which are pre- case assembly 1s positioned for proper with differential gear camer assem-
loaded by a collapsible spacer duning nng gear-to-drive pinion backlash by bly nstalled on the car must not be
assembly varying these shims The ring gear 1s allowed due to used collapsible

bolted to the differential case The spacer on 1ts model

Type of gear carner LoD
assembly R160 . H165B
Gear ratio 3700 4111 {3889

Engine model Li8 Li8 .L18
Car model Sedan Hardtop EStaUOn
Wagon
PD-18
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(TYPE H165B)

| 1
1 T 2

A
' 3
9 4

3
5

' 4
> 6
: 7
8
’ 2 9
10

- - 6
11
U 12

8

R —g 14

15
16

17
18

®

®
©

uL“

Companion flange

Ol seal

Supply grease to oi seal lip
when assembling

Pinion front bearing
Collapsible spacer

Adjust pinion bearing preload
by this spacer. Procedure can
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
Adjust side bearing preload and
nng gear-to-drive pinion backlash
by selecting 4

Side gear

Thrust washer

Adjust pinion mate-to-side gear
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 @@
Thrust washer

Pinion mate

Differential pinion shaft

Ring gear

Ring gear-to-drnive pimion
backlash 010to 0 15 mm

(0 0039 to 0 0059 1n)
Differential gear case

Lock strap

Tightening torque (T) of
bolts and nut kg-m (ft-lb)

T More than 14 (101)

This nut should tightened
by referring to “Adjustment
of drive pinion preload”

T 5toé6(361t043)
T 7to8{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 descibed 1 Section RA for Re-
moval

3 Loesen 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 nspected before any parts are
removed from 1t

These nspections are helpful m
finding the cause of the problem and
i determining the corrections needed

1 Mount carner on Gear Carrier
Attachment ST06360001 See Figure
PD-69

PD201

Fig PD-69 Holding d:fferential carrier

2 Visually inspect parts for wear or
damage

3 Rotate gears to see that there 13
any roughness which would indicate -
damaged bearings or chipped gears
Check the gear teeth for scormng or
signs of abnormal wear Measure pre-
load of drive pinion

4  Set up 4 daal indicator and check
the backlash at several points around
ring gear Backlash should be 0 10 to
0 15 mm (0 0039 to 0 0059 1n)

5 Check the gear tooth contact
with a mixture of powdered red lead
and o1l applied sparngly to all ning
gear teeth
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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
bearing 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
carnied out with the same parts in
the original position

2 Remove dnive pimion nut using
Dnive  Pinion  Flange  Wrench
ST31530000, and pull off companion
flange using a suitable puller See
Figure PD-71

$T31530000

Fig PD-71 Remouving drnive pinion
nut

3 Extract drnive pinton assembly to
the rearwards by tapping the front end
with a soft hammer Drnive pimon can
be taken out together with rear bear-
ing nner race and bearing spacer

4 Remove ol seal and take out
front bearing inner race

PD-20

Note Oul seal must not be reused

5 Hold rear beaning inner race with
Drive Pimion Rear Bearing Inner Race
Puller ST30031000 and extract from
dnive pinion with a press See Figure
PD.72

S§T30031000

PD205

Fig PD-72 Remouing 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 hghtly 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 Carrier Side Beanng Puller
ST33058001 (set of ST33051001 and
ST33052000) See Figure PD-74

PMnacanan ol
L
7y

ST33052000

PDO81
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
nght hand parts

2 Remove ring gear by spreading
out lock strap and loosening ning gear
bolts in diagonally

3 Punch off pinton mate shaft lock
pin from ring gear side using Solid
Figure

Punch KV31100300 See
PD-75

KV31100300

PDO22

Fig PD-75 Remouing lock pin

Note Lock pmn 15 caulked at pin hole
mouth on differential case Do not
punch it off forcibly without
checking how 1t 1s caulked

4  Draw out pinion 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
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Note Drive 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 scornng, chipping or evidence of
excessive wear They should be mn
tiptop condition such as not worn and
with murror-ike surfaces Replace if
there 15 a shadow of doubt on their
effictency, as an incorrect bearing op-
eration may result 1in noses 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 pmnon mate-to-side gear
backlash {or the clearance between
side gear and thrust washer) exceeds
hmits 01 to 02 mm (00039 to
00079 1n), replace thrust washers
5 Inspect carner and differential
case for cracks or distorhion If either
condition 15 ewident, replace faulty
parts
6  As a general rule, ol seal should
be replaced at each disassembly

ASSEMBLY AND
ADJUSTMENT

Assembly can be done m the re-
verse order of disassembly The follow-
ing duwrections for adjustment and
usage of special tools enable to obian
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 installed

3 Apply gear oil when installing
bearings

4  Pack recommended multi-purpose
grease cavity between hips when fitting
ol 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 pimon 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
00079 in) by selecting side gear thrust
washer

Side gear thrust washer

Thickness mm (1n)

0785 (00309)
0835 (00329)
0885 (0 0348)
1035 (0 0407)
1 185 (0 0467)

4  Lock pinton shaft lock pin using a
punch after 1t 1s secured mnto 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-1b)

Notes

a Use only genuine drive gear bolts
and new lock washers

b Tighten bolts mn crisscross fashion
lightly tapping around bolt heads
with a hammer

7 When replacing side beanng,
measure bearing width using Master
Gauge ST33741000 and a Weght
Block ST3250100C prior to installa-
tion See Figure PD-76

Standard bearing width
18 5 mm (0 7283 1n)
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Toim— —‘E:—?))
3 \}-' $T32501000

3 3
A oy J

==

PD397

Fig PD-76 Measuring bearing width

8 Press fit side bearing cone mto
differential case using Gear Carner
Side Bearing Dnft 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 bearing
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 carrier, and
mnstall Dummy Shaft on rear beanng,
and place Height Gauge on carner See
Figure PD-78

ST31141000
ST31942000

Height gauge
Dummy shaft
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\ I [ -isT31141000

[ANNN

- S$T31942000

PD210

Fig PD-78 Adjusting pimion 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 drive pinion
height adjusting washer can be ob-
tained from the following formula

T=N-[H-D -5)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

S Figure marked on the height

gauge - .

Figures for H, D’ and S are dimen-
stonal variations in a unit of 1/100 mm
against each standard measurement

PD-22

PD186

Fig PD-80 Variation number on drive

pmion
\ .

Examples of calculation

Ex 1 -
N=042mm, H=+2, D'=-1
S=+1

T=N- [(H-D'-8)x00l1]

+298

=042 — [((+2) - (1) - (+1))
x001]1+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 -5)x001]

+298
=035 — [(-3) - (+1) - (-2))
x001] +298
=035 - [(-3-1+2)x001]
+298

=035-[-2x001] +298
=035+002+298
=335 mm

The correct washer i1s 336 mm
thuck ’
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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 -

b

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, réadjust

For the tooth contact pattern, see
page PD-25 for Contact Pattern

4

N -

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 (0 1370)
351 (01382)
354 (0 1394)
357 (0 1406)
360 (0 1417)
363 (0 1429)
366 (0 1441)
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5 Fit determined pmion height
adjusting washer i dnve pinion, and
press fit rear bearmg nner race n it,
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 pmion height adjust-
ing washer

Note Reuse of a collapsible spacer
must not be allowed

1 After adjusting pimon hesght,
lubricate front bearing with gear ol
and place 1t in carrier
2 Install a new o1l seal in carrier
using Oil Seal Dnft ST33400001
Lubnicate cavity between seal hps with
recommended multi-purpose grease
when installing v
3 Place a new collapsible spacer on
drive pimion and lubnicate pinion rear
bearing with gear o1l
4: Insert companion flange mto oi
seal and hold 1t firmly aganst pmion
front bearing cone From the rear of
the carrer, nsert dnve pimion into
companion flange
5  Ascertamn that threaded portion
of dnive pinion and a new pinion put
are free from o1l or grease
6 Holding companion flange with
Drive  Pimon  Flange  Wrench
ST31530000, tighten nut and then
drive pinion 15 pulled into front bear-
g cone and into flange

As dnive pinion 18 pulled into front
bearing cone, drive pinion end play 15
reduced While there 1s still end play 1n
drve pinion, companion flange and
cone wil be felt to bottom Ths
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 pmnion
nut since spacer must be collapsed
From this point, nut should also be
tightened very slowly and drive pmion
end play checked often so that pimion
bearing preload does not exceed the
himuts

PD-23

When the dnive piion end play 1s
ebminated, the specified preload 1s
being approached Replace collapsible
spacer 1f this specification 1s exceeded

Note Do not decrease preload by
loosenmng pimion nut This will re-
move corpression between pinion
front and rear bearing cones and
collapsible spacer and may permut
front beaning 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'
ST3127S000 See Figure PD-81

Tightening torque of pinion nut
14 to 17 kg-m
(101 to 123 ft-1b)
Preload (wath 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 15 the
same value as that of a new bearing

$T31275000

PD270

Fig PD-81 Measuring pinion preload

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
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T,=(A-C+D—H)x00l

+0200+E
T,=(B—D+H") %001 +0090
+F

Where,

T, Required thickness of left side
beanng 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 right 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 vamations i a umt of
1/100 mm agamnst each standard meas-
urement

Marle, D

¥ L -

PD214
Fig PD-82 Thickness of shim on left
and right sides

Set number Vanation number (H')

PD180

Fig PD-83 Vanation number on
ring gear
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Examples of calculation
Ex 1 -

A=1, B=2, C=2, D=3
E=011mm, F=015mm
H'=—

Left side

T,=(A—C+D-H)x 001
+0200+E
=(1—2+3—(=2))
x 001 +0200 +011
=(1-2+3+2) x001
+0200 +0 11
=4x001+0200+011
=004 +0200 +0 11
=035 mm

The correct shims 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+0 15
=_3x0014+0090+015
=_003+0090 +015
=021 mm

The correct shims are three pieces
of 0 07 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 shums are 007 plus
0 10 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+0Q 17
=5x001+0090 +0 17
=005+0090 +0 17
=031 mm

The correct shims are as follows

Thickness Quantity
007 x 3 =021
010 x 1 =010
Total thickness =031 mm

Note If values signifying 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 beanng ad-
justing shim on differential case, and
press fit left and right side bearing
mnner races on it, using Side Bearing
Dnft KV38102100 and Adapter
ST33052000 See Figure PD-77

3 Install differential case assembly
into gear camer, tapping with a soft
hammer

4  Ahgn mark on bearing 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-lb)
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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 nng gear-to<dnve pinton
backlash See Figure PD-85

If backlash 15 too small, decrease
thickness of left shim and mecrease
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) Paint ring gear teeth hghtly and
evenly with a mixture of powdered red
lead and oil of a suitable consistency
to produce a contact pattern
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(3) Rotate pmion through several
revolutions 1n the forward and reverse
direction until a definite contact pat-
tern 1s developed on ring gear
(4) When contact pattern 1s 1n 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
pinton height adjusting washer n order
to brning dnve pinion close to ring gear
See Figure PD-86

Fig PD-88 Heel contact

b Toe contact

To comect, reduce thickness of
pmion height adjusting washer 1n order
to make drive pimion go away from
ring gear See Figure PD-87

PD194
Fig PD-87 Toe contact

¢ Flank contact

Adjust 1n the same manner as in 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

S

PD196

EJ\"Q
Fig PD-89 Face contact

e Correct tooth contact
Te—>
T %

Fig PD-90 Correct contact

Note Change in thickness of ad-
justing washer is accompanied by
change 1n backlash Check it when
installing gear

INSTALLATION

Installing can be done 1n the reverse
order of removal

Tightening torque
Gear carrter to rear axle case
20to25kgm
(14 to 18 ft-Ib)
Drain and filler plug
42t069kgm
(30 to 50 ft-Ib)

Gear o1l quantity
1 3 Iiters
(13%USqt,! }Impqt)
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REPLACEMENT OF
FRONT OIL SEAL

When replacing front oil seal, do as
follows

1  Remove differential gear carrier
assembly and mount it on Gear Carrier
Attachment ST06360001

This work can be done by refernng
to “Removal” procedure
2 Remove side beanng caps and
take out differential case assembly
Remove drive pmmion nut and extract
drive piion assembly Remove oil
seal

These works can be done by re-
ferring to “Disassembly” procedure
3 Install a new oil seal in carner
using O11 Seal Dnft ST33400001
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Lubricate cavity between seal hips with
recommended multi-purpose grease
when mnstalling
4  Place a new collapsible spacer on
dnive pinton and lubricate pmion rear
bearing with gear o1l
5 Insert companion flange into o1l
seal Insert drnive pmien into com-
panion flange from the rear of the
carrier and secure them n position by
tightening nut to the given torque
confirming 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
assemnbly, 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 oil 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 jomnt, pro-
peller shaft, wheel bearings, engine,
Noise sembly
which originates 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 dnive,
coast and float

Shortage of o1l

Incorrect tooth contact between ring gear
and drive pimion

Incorrect backlash between nng gear and
dnive pmion

Seized up or damaged nng gear and dnve
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 carrer 1If
necessary

Adjust 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 rning 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 fixang ring gear, side
retainers, bearnng cap, etc

Adjust backlash

Replace worn parts

Replace worn parts

Adjust preload
Repatr or replace

Clamp them or replace 1f necessary

PD-27

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

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

01l leakage

Worn-out, damaged or improperly driven
front o1l seal, or bruised, dented or abnor-
mally worn shde face of companon flange

Worn, damaged or improperly dniven side
otl seal, or bruissed, 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

PD-28
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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 pinton preload adjusted by Shim Collapsible spacer

Drive pinion
Preload
{without o1l seal)

{with o1l seal)

kg-cm (in-1b)

At compamion flange bolt

hole

kg (Ib)

(without o1l seal)

(with o1l seal)

7to10(61t087)
8to11(691t095)

20t029 (44 to64)
23103205 1to71)

r

7t010(61t087)

20t029(44to64)

Thickness of pinton height adjusting

washer

mm (1n)

309 (0 1217)
312 (0 1228)
315 (0 1240)
318 (0 1252)
321 (0 1264)
324 (0 1276)
327(01287)
330 (0 1299)
333 (0 1311)
336 (0 1323)
339 (0 1335)
3 42 (0 1346)
345 (0 1358)
348 (0 1370)
351(01382)
354 (0 1394)
3 57 (0 1406)
360(01417)
363 (0 1429)
366 (0 1441)

309 (01217)
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)
3 42 (0 1346)
3 45 (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 pimion bearing adjusting

spacer

mm (1n)

56 2 (2 2126)
56 4 (2 2205)
56 6 (2 2283)
56 8 (2 2362)
57 0(2 2441)
572 (2 2520)

Non adjustable
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)
232102 34 (0 0913 to 0 0921)
234 to 2 36 (0 0921 to 0 0929)
236 to 2 38 (0 0929 to 0 0937)
2380 2 40 (0 0937 to 0 0945)
240 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)
25210 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)
2 58 to 2 60 (0 1016 to 0 1024)

Non adjustable

collapsible spacer

Side gear and pmion mate
Thickness of side gear thrust
washer mm (1n)

075 to 080 (D 0295 to 0 0315)
08010085 (00315 t0 0 0335)
08510090 (00335t000354)

0 785 (0 0309)
0835 (00329)
0 885 (0 0348)
1 035 (0 0407)
1 185 (0 0467)

Pmion mate-to-side gear backlash
(or clearance between side gear
and thrust washer) mm (in)

01 to 02 (00039 to 00079)

0lto02
(0 0039 to 0 0079)

Ring gear
Rung gear-to-drive pinion backlash 011to 02 (00039 to 00079) 010to 015
- mm (1n) (0 0039 to 0 0059)
Thickness of side retainer 005 (0 0020) -
adjusting shim mm (1n) 007 (0 0028)
010 (00039)
020 (0 0079)
050(00197)
Thickness of side bearing adjusting — 005 (0 0020)
shim mm (1n) 0 07 (0 0028)
010 (0 0039)
0 20 (0 0079)
050(00197)
Side bearing standard width
mm (in) 200(07874) 18 5 (0 7283)
“L” dimension mm (1n) - 173231017329
{6 8201 to 6 8224)
PD-30
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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 (ft1b)

Side yoke fixing bolt

Rear cover fixing bolt

Rear cover to mounting member
Differential carner to suspension
member

Drive shaft to rear axle shaft fixing
bolt

Differential mounting member self
lock nut

Companion flange to propeller shaft

17 to 20 (123 to 145)

More than 14 (101)

7 to 8 (51 to 58)

.

-

09to12(65t087)
32t043(23t031)
19to26(14t0 19)
6 to 8 (43 to 58)

S5to7(36to51)
5t0 6 (36 to 43)

7 to 10 (51 to 72)

5 to 6 (36 to 46)
20t025(14 10 18)

241033 (17 to 24)

Ol drain and filler plug 4 to 6(29t043) 42t069(30to 50)

Ol capacity (about) 0 8 liter 1 3 Liters
(%USqt, % Impqt) (1 %USqt,1 %
Impqt)

Adjusting methods .

Vanable numbers expressed by mm (x 0 01)

Dummy shaft Use

Drive pinion adjusting formula T=W+N-[H-D T=N-[(H-D'

—-8)x001] —-02 —S)x001] +298
Side bearning adjusting formula T1=(A+C+Gy-D) Ti=(A-C+D
x001+076—E —-H)x001
T;=(B+D+ Gy)x001 +020+E
- +076 —F T,=(B—-D+H)
x001‘+(?09
+F
PD-31

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Propeller Shaft & Differential Carrier

SPECIAL SERVICE TOOLS

Tool number For Reference
No & Description use page or
tool name Umt mm (n) on Figure No
1 KV38100800 This attachment 1s used with engine stand (ST0501S000) 710(S8S)| Fig PD-12
Strut and steering gear box mounting holes are provided with 610
Gear l(lm“" engraved 1dentification marks HGC110
?lt{t?gor)nent “D” for gear carrier KC130
“8” for strut S30
“G” for steering gear box 00 @ 510
%
(/ <
SE346
2 | ST06360001 Same as above w610 Fig PD-69
Diff J710 Page PD-26
attachment HC110
(H165B) B120
SE206
3 | ST3121S000 These tools are used to adjust the pinion height 610 Fig PD-22
< S30 Fig PD-24
Drive pin < .
setting gange 50 (1 97) da 30(1 18) dna HGC110| Fig PD-25
assembly (R160) 127 (0 50) KHC130| Page PD-11
ST31211000 )\
Height
S;:gh ga;ie 155 (6 1) 37351141
31212000 ~
Dummy shaft
ST31213000 <
Stopper
ST31214000 155(61)
Collar &
-
34 (1 34)dna
15762 ""'\
PD-32
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Tool number For Reference
No & Description use page or
tool name Umt mm (in) on Figure No
]

4 | 8T3114S000 These tools are used to adjust the pinion height w610 Fig PD-78
Drive pinion J710 Fig PD-79
setting gauge C110
assembly (H165) B120
ST31942000 /L

Dummy shaft |30 (1 18) dia
ST31141000 /l/ 4 i
Height gauge 3545 (1 40)

/\ 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
Bearning dnift bar ' 610
' Cl10
C130
330

350 (13 8)———= 230
g T 25 (093) dia B120
] 620

F20
E20
C240
T40
SE405 140

PD-33
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No

Tool number
&
tool name

Descniption

Unit 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
W6i0
HC110
KHC130
B120
620
(Rear)
B210
(H145A)
B210
{H150)

Page PD-11
Page PD-22

ST30613000
Dnft

For drive pinion rear bearing outer race

\;/j
_
7228 dia

SE40Q7

gRear)
10
610
C110
B120
620

(Front)
VC110
HC]130
330
530
(R200)
F20
E20
C240
T40
140

Page PD-11
Page PD-22

ST30621000
Dnift

For gide bearing outer race

793 11)dia

SE408

951de)
10
610

GC110
KC130

géear
11
VC110
C130
330
S30{AlD
F20(All)
E20(AlLl)

Page PD-11

$T3003S000

Dnve piion rear
mner 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

|*——1 38 (1 50) dia

. L 31 (122) dia

outer dia 80 (3 15)
nner dia 50 (1 97)

SEO41

610
(Al
710
(AL
510
B210
620
HC110
B120

Fig PD-16
Fig PD-27
Fig PD-72
Page PD-23

PD-34
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Tool number For Reference
No & Description use page or
tool name ‘ Unt mm (in) on Figure No
10° ST306§0001 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 pinion front bearing inner race, and then press out piuon front 710
duft beanng inner race, front pilot bearing spacer and pilot bearing (R160)
' 510
. HGC110
‘—— 430 (16 93)————---|| KHC130
11 | ST30720000 This tool 1s used to drive 1a front o1l seal without damaging 1t 610 Page PD-13
(R160) | Page PD-16
Gear carner 710
front o1 seal (R160)
drift \ 510
) 5 w510
5 HGC110
Qv
17 (3 03) dna \( VS KHC130
555 (2 185) dia
SE208
12 | ST33400001 Same as above W610 | Page PD-23
\ B210 Page PD-26
Front o1l seal ~ , (AI)
dnft ' 1710
HC110
B120
47 (1 85) dia
60 (2 36) dua
. SE410 :

PD-35
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Tool nuimber For Reference

No & Description use page or

tool e
ool nam Umt mm () on Figure No

13 ST33290001 This tool 15 used to pull out o1l seal from gear carrier All Fig PD-14
Gear carreer oil This tool also enables to remove side bearing outer race from models Fig PD-44
seal puller retainer without damaging Page PD-17

160 (6 30)

14 ST31530000 This tool 15 used to hold the flange to ease the operation of 610 Fig PD-5
Drive pmnion tightening and loosening drive pimon nut 710 Fig PD-15
flange wrench 510 Fig PD-42

w510 Fig PD-71
PN 620 Page PD-23
o3> 330
)
80 S30
\/ E20
Cl110
C130
54(213) E20
B120
15 |ST31275000 Thus tool 1s used to measure the preload of pimion bearing 610 Fig PD-23
Preload gauge ’1]31230 Fig PD-81
1 GG91030000 Cl110
Torque wrench ® %30
2 HT62940000 ﬁ:@ S30
Sacket adapter ) 221 30
3 HT62900000 14" e x 38 %‘g @ F20
Socket adapter 38" x 1/2" E20
C240
T40
140
60
16 ST33051001 These tools are used to pull out side bearing 610 Fig PD-17
B210 .74
Side bearing 710 Fig PD
puller C110
C130
330
S30
B120
. 620
- F20
E20

SE420

PD-36
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Tool number
No &
tool name

Description

Unit mm (in)

For
use
on

Referenpe
page or
Figure No

17 | ST33052000
Adapter

22 (0 866) dia

g

28(110) dia

SE421

V610
w610
B210
(ALl
1710
C110
VC110
620

Fig PD-74
Fig PD-77
Fig PD-24

18 | ST33061000

Adapter

2851 10)dia

38 (1 50) dia

SE422

KP710
610
(R160)
HGC110:
VC110
C130
S30
KSE20

Fig PD-17
Fig PD-21

19 | ST33230000

Duff side bearing
dnft

Use of this tool makes it possible to drive in bearing without damaging

it

2851 12)dna

610
510
w510
KSE20
620
F20
VHC110
C130

Fig PD-21

20 | KV38102100

Duff side bearing
dnft

Use of this tool makes 1t posuble to drive 1n bearing without damaging

1t

360(142)
V 24 5 (0 965)

43 0(1693)
SE217

J710
w610
V610
C110
VC110
B120
620

Fig PD-77
Page PD-24

PD-37
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No

Tool number
&

tool name

Descniption
Unit mm (in)

+

For
use
on ,

Reference
page or -
Figure No

21

ST33710000

Gear carrier side
, retainer
attachment

This tool 1s used to hold the puller drive shaft when removing
side retamer by the puller

’

24 (0 94) dia
L

J
L

89 (3 50)

¥
30 (118)dia
+

610
(R160)
510

710
(R160)
HGC110
KHC130

Fig PD-13

22

i
1

ST33720000

Gear carrier side
retainer guide

*

This guide belt 1s used when attaching retainer to gear carrier
Use of this tool prevents damaging O-ning and helps smooth the

operation
(M 8 (0 31) dia

\(, 40(1%\7)

610
(R160)
510

710
(R160)

HGC110

KHC130

Fig PD-32
Page PD-14

23

ST33270000

Gear carrier o1l
seal drift '~

This tool 1s used when driving in oif seal Using this dnft completely
elimmates the possibihty of damaging o1l seal

30(118)

62
(244)dia

610
(R160)

510

$30

710
(R160)
HGC110
KHC130

Page PD-11
Page PD-17

KV31100300

Solid punch

Thus tool 1s used to drive out lock pin of pinion mate shaft

»

0

45(0177) dna 95 (3 74)

\( \/ 65}2/56)

710¢Al)
610AlD)
C110 -
(A}
C130
(Al
330
S30(AL)
B120
620
F20(Al)
T20(All)
E20(Al)
C240
T40
140

Fig PD-75

Page PD-10

PD-38
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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 wadth of side bearing
against standard width

70(276)

_T

845(333)

&)

SE417

710
B210
610
C110
C130
330
530
Bi20
620
F20
KSE20

Fig PD-20
Fig PD-76
Page PD-21

26

ST33741000

Master gauge
[18.5 mm
(0728 )]

20(079)

18 5 (0 728)

SE418

J710

w610
Cl10
B120

Fig PD-76
Page PD-21

27

KV38101900

Master gauge
[20 0 mm
(0791n)]

200079

200079

SE419

710
610
V610
VC110
(H190)
HGC110
C130
330
S$30
(R180)
620
F20
KSE20

Fig PD-20

PD-39
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Front Axle & Front Suspension

All models employ a strut type
frort suspension 1n which the shock
absorber and spindle are assernbled
into a single umit It 1s supported by a
coll spring at the top and by the
transverse hink 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 hink, serves as a piwvot for the
movement of the spindle

These are assembled on the suspen-
sion member through a rubber bushing
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DESCRIPTION

to avord metal to metal contact

The shock absorber 1s 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 in place as well as prevent
leakage

The coil spring 15 placed on the
piston rod with 1ts seat on the bottom

The seat 15 welded to the outer
casing These are mounted on the
chassis frame through the thrust bear-

ing at the top The transverse link,
tenston rod and rubber bushing take
thrusts from front and rear

The stabiizer uses a torsion bar, 1t
takes thrusts from either side of the
car Thus, the entire suspension
handles thrusts from any angle 1e
those from front and rear by the
tension rod, those mn a vertical direc-
tion with the strut, and these from
either side of the car by means of the
transverse link

® 0 ® @

® @

Strut mounting insulator
Bound bumper rubber
Dust cover

Coil spring

Strut assembly

Tire

Wheel bearing

Wheel hub

Road wheel
Suspention ball joint
Il Stabihzer bar

12 Tension rod

13 Transverse link

14 Side member

15 Knuckle arm

= R - R Y

Tightemng torque of bolts
and nuts kg-m (ft-Ib)

A) 45t055(331040)
B 49to63(351046)
© 19to25(141t018)
f© 25to35(18to25)
B 60to75(43to 54)
® 8109 (58 to 65)

@ 39to53(281to38)
H 55to76 (4010 55)
() 90to 100 (65 to 72)

@ @ ® 9 @ © @

Fig FA-1 Front axle end suspension assembly

FA-2
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Front Axle & Front Suspension

INSPECTION AND ADJUSTMENT

INSPECTION
SUSPENSION PARTS
ADJUSTMENT

INSPECTION.

Peniodically inspect . accordance
with a regular mantenance schedule

]

~ -~

SUSPENSION PARTS

1 Jack up the front of car untul
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
toose 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
specifications 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
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FA3 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-1b)

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 until grooves are
aligned with hole 1n spindle
5 Agan 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 in-Ib) or less
As measured at wheel hub bolt
15kg(331b)orless
Adjustment with old parts
45 kg-cm (39 1n-Ib)
As measured at wheel hub bolt
08kg(l81Ib)

FA-3

FA264

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 2 new cotter pin with the
legs through adjusting cap and spindle,
spread legs away from each other
against sides of adjusting Lap to secure
the wstallation Sce Figurec FA4

Fig FA 4 Installing cotter pin

7 Install hub cap
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Front Axle & Front Suspension

WHEEL ALIGNMENT

Correct front wheel alignment as-
sures proper vehicle handling charac-
teristics and mmmmum steering effort
with the least amount of tire wear

Before adjusting front wheel align-
ment, be sure to carry out a prelimina-
ry inspection of the frent end parts as
follows

1 Tire pressure

2 Wheel beanngs and spindle nuts

3 Steening gear play

4 Steering gear housing (loose at
frame )

Steering hnkage and connections
Shock absorber action

[~ G |

When using the equipment for front
wheel ahgnment 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
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1  Turn steering wheel so that front
wheels are pomnted straight ahead
Then, check that steering gear 1s in
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-5

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 1if necessary

1 Place front wheels on turn table

FA-4

2 Turn adjusting bolts (indicated by
arrow) 1 or out as required unti
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 wheel  30°42° to 32°42'
CAR LEVEL

Adjustment can be made by select-
mg spring which will keep car n a
normal, level position
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Front Axle & Front Suspension

FRONT AXLE
REMOVAL

FRONT AXLE

REMOVAL

1 Jack up car until whee! 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 cah-

per and take out caliper assembly
” See Figure FA-8

Fig FA-8 Remouing brake caliper
installation bolts
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FRONT AXLE

CONTENTS
FAS INSPECTION
FAS INSTALLATION

4 Work off hub cap from end of
spindle using two screwdnivers or any
other suitable tool as shown in Figure
FA-9. If necessary, tap around it with
a soft hammer while removing cap

FA038

Fig FA-9 Remouving hub ch

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 installed
7. Wheel hub may be removed to-
gether with disc rotor

Fig FA-10 Remouing wheel hub

8 Uulang two grooves mnside hub,
drive out wheel bearing outer race
from hub with a brass dnft

FA-5

FA-S
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 dusc breke
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 if 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 bearing 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
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2 Install disc brake rotor to wheel
hub, tighten to 39 to 5 3 kg-m (28 to
38 ftdb)

3 Install beaning outer race by tap-
ping 1ts outer periphery with a mallet,
or using Front Wheel Bearing Dnft
ST35300000, until it 15 bottomed in
hub

4 Pack the inside of hub and hub
cap with recommended multi-purpose
grease to the descnibed 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

Fig FA-14 Filling bearing cone with
grease

6 Put mnner bearning cone in hub and
mnstall a new grease seal Be sure to
lubricate sealing lips of the grease seal
before installation

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
outhned under “Wheel Beanng Ad-
Justment™

Note In order to assure correct bear-
mg 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 spindle nut

9  After lowenng car to the ground,
tighten wheel nut, bleed brake ’
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Front Axle & Ff’oﬁt Suspension

r

FRONT SUSPENSION

CON]’ENTS
s
SPRING AND STRUT ASSEMBLY FA- 7 INSTALLATION FA-11
DESCRIPTION FA- 7 TRANSVERSE LINK AND .
REMOVAL FA- 7 LOWER BALL JOINT ‘ FA-11
DISASSEMBLY FA- 8 REMOVAL FA-11
INSPECTION FA- 8 INSPECTION ' FA-11
ASSEMBLY . FA- 9 INSTALLATION FA-12
INSTALLATION FA-10 . SUSPENSION CROSSMEMBER FA-12
TENSION ROD AND STABILIZER BAR FA-10 REMOVAL FA-12
REMOVAL FA-10 | INSPECTION FA-12
" INSPECTION FA-10 INSTALLATION FA-12

The piston ro&, piston rod guide,

SPRING AND STRUT

ASSEMBLY cylinder and bottom valve should be
handled as a matched set
If any of these parts becomes
DESCRIPTION faulty, all the parts must be replaced
The front suspension employs asa umt

struts nght and left Each strut con-
sists of an outer casing, a piston, a
piston rod and an nner cylinder

The cylinder incorporates a piston
rod guide at the top and a check valve
at the bottom

When a spring requires replacement,
use the one having the same color
identification If this is not done, the
car may not settle in a normal level
posture

y Shock absorber operation

g \E%@@

Compression

Expansion

FA268

Fig FA-15 Sechonal view of strut assembly
FA-7
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REMOVAL

1 Jack up car and support it 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

3 Loosen flare nut securing brake
tube to cylinder 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-nng 14 Piston body place, take out caliper as an assembleg:‘_“
@ 4 Piston rod guide 15 Nut unit - —"”':' -
® assembly 16 Bolt 5 Remove bolts connecting strut to
% 2 i’;‘;gﬁ:; oppe i; SD;‘::gi::ﬁ:: knuckle arm See Figure FA-16

s r .

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/ T " retamer 22 Valve plate
. / % 10 Check valve spring 23 Nut

o 11 Check valve plate 24 Bottom plate

Fig FA-16 Remoung bolts
connecting knuckle arm

6 Detach knuckle arm from bottom
of strut This can be done by forcing
transverse link down with a suitable
bar as shown in Figure FA-17
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1

7

a

!

!
i
-

FAZ0S
Fig FA-17 Remouing knuckhle arm

7  Place jack under strut to receive
1ts 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
nuls

S  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 strui, causes inter-
nal leaks and premature wear of
moving parts

1 Install Strut & Steering Gear
Housing Attachment KV48100300 on
bottom of strut, secure above assem-
bly in jaws of a suitable vise See
Figure FA-20.

2 Pry snap nng off dust cover

3 Set wup Spring Compressor
ST35655001 on spring Compress
spring just far enough to permut turn-
mg of strut insulator by hand Remove
self-locking nut See Figure FA-19
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$T35655001

FA273

Fig FA-19 Installing strut in vise

4 Take out strut nsulator, strut
bearing, o1l seal, upper spring seat and
bound bumper rubber in the order
bsted

5 Remove spring from strut with
Spring Compressor ST35655001 left
on spring

6 Retract piston rod by pushing it
down untid 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 glend packing

Note Clean gland packing of mud
and other accumulated foreign par-
ticles

7. Remove O-ning from top of pis-
ton rod gmide

8  Lift out piston rod together with
cylinder. See Figure FA-21

FA-8 -

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
ghould be handled as a matched set

9  Drain flud thoroughly from mner
cylinder Use a sumitable container to
recewve fluid dramed

10 Wash all metalhic parts 1n clean-
ing solvent

11  Dramn fluid which collects mside
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 insulator
2 Beanng
3 Spring upper seat and dust cover
4 Damper rubber
5 Coil spring
6 Strut assembly
FA337
Fig FA-22 Exploded view of spring
and strut assembly

1 Replace giand packing, O-ring and
fluid with new ones or fresh oil when-
ever strut 1s disassembled

2  Wash all parts, 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,


http://www.manualslib.com/

Front Axle & Front Suspension

(1) Outer casing

Check outer casing for evidence of
deformation, cracking or other dam-
age If necessary, replace
(2) Spindle

Check spndle for hair cracks on
base and damaged threads Replace
strut 1f any of above conditions exceed
hmuts.
(3) Strut mounting insulator

Replace if rubber and metal jomnts
are melted or cracked Rubber parts
should be replaced if deteriorated

(4) Strut mounting beanng

Replace if inspection reveals abnor-
mal noise or excessive rattle in axial
drection

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 mto strut

1 Set Steering Gear Housing At-
tachment KV48100300 in place on
bottom of strut and place attachment
i jaws of a suitable vise

2 Install piston rod and cyhnder
mto place n outer casing

3 Pour correct amount of flud into
outer casing See Figure FA-23

FA330

Fig FA-23 Filling outer casing
with flud

Note It 15 important 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
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rod, mstall gland packing using Gland
Packing Guide ST35530000
Lubncate sealing lip, asterisked 1n

AMPCO make

FA221

Figure FA-24, with recommended
multi-purpose grease

KYB make

FA222

Fig FA-24 Sectional view of gland packing

5 Tighten gland packing to 7 to 13
kg-m (51 to 94 ftlb) torque See
Figure FA-25

ST35500001

azrs Se {Li/ﬁ\z

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 zid 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

- VA
Ckgm=7 x(m)or
_ L
C ft-lb =51 x (_—__L ~033)
Where,
C Value read on the torque wrench
[kg-m (ft-Ib)]
L. Effective length of torque
wrench [m (ft)]
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 1ts
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 1s felt through the hand
gnpping piston rod on both strokes, it
15 an ndication that air has been
completely expelled from strut
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FA279

FA280
v

Fig FA-27 Bleeding air from strut

7  Place Strut & Steering Gear Hous-
g Attachment KV48100300 1n jaws
of a vise
8 Before proceeding any further,
pull piston rod all the way out to the
Imat of 1ts stroke, install bound bum-
per rubber to prevent piston rod from
falling by 1ts own weight
9  Place front spring on lower spring
seat and compress spnng with Spring
Compressor ST35655001

Install dust cover, upper spring seat,
mounting bearing and insulator in the
order hsted
10 Lubricate parts, indicated by
arrow 1n Figure FA-28, with recom-
mended multi-purpose grease

FA211

Fig FA-28 Greasing mounting
bearing and ou seal
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Notes

a Use care to avoid damaging piston
rod during disassembly and assem-
bly Do not use phers or the like to
extract piston rod

b Install mounting beanng so that it
points in correct dwection See
Figure FA-28,

11 Tighten piston rod self-locking
nut to 60 to 7 5 kg-m (43 to 54 ft-Ib)
torque

12 After placing spring in position
(Figure FA-29) between upper and
lower spring seats, release compressor
gradually

FA282

Fig FA-29 Installing front spring

13 Raise bound bumper rubber to
upper spring seat

INSTALLATION

Install the strut and spring assembly
1n the reverse order of removal, noting
the following

Tightening torque

Strut to body nuts
251035 kg-m (18 to 25 ft-Ib)

Steering knuckle arm to strut
70to 10 0 kg-m (51 to 72 ft-Ib)

Notes

a When mstalling strut and spring
assembly to body, make sure that
the pamnted mark on strut insulator
faces the engine side See Figure
FA-30

b Replace self-tocking nuts whenever
strut 1s disassembled

c. Make sure brake hose 1s secure and
not twisted

FA-10

d When installing steering knuckle
arm to the bottom of strut as-
sembly, apply the suitable seahng
matenal to the portion mndicated in
Figure FA-31 so as to prevent ball
stud from rust.

Pilot point stud bolt

FAS20

Fig FA-30 Mounting direction of
strut insulator

f\w
|
.‘

i

!

s
I

FA525

Fig FA-31 Applying sealing material

TENSION ROD AND
STABILIZER BAR

REMOVAL

1 Jack up car and support 1t with
safety stands, remove wheel

2 Remove splash board

3 Back off nut () securing tension
rod to bracket, and remove bolts (2)
which secure tension rod to transverse
link Tension rod can then be taken
out

4  Remove nut (3) connecting stabi-
hzer connecting rod to transverse link
5 -Take out bolts (@) securing stabi-
lizer bracket in position Loosen four
tenston rod bracket bolts () in ad-
vance. Remove stabilizer from car
frame See Figure FA-32.
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FA338

_Fig FA-32 Remouing stabilizer and
tension rod

INSPECTION

1  Check tension rod and stabiizer
for evidence of deformation and crack-
ing, if necessary, replace

2 Check rubber parts such as ten-
ston rod and stabiizer bushings to be
sure they are not deteriorated or
cracked

INSTALLATION

Install tension rod and stabilizer bar
in the reverse order of removal, noting
the following

1 Ensure that stabilizer 1s correctly
nstalled to the portion of the left and
right sides

2 Check to be sure that tension rod
bushing 1s properly centered 1n its seat
3 Examme if clearance between
tension rod and stabilizer bar 1s equal
on both sides See Figure FA-33

- N
N
FA196

Fig FA-33 Adjusting clearance
between tension rod
and stabilizer bar

4 Be sure that bolt attaching ten-
sion bracket 1s correctly tightened

5 Do not tighten transverse link
side bolt of tension rod without first
tightening bolt securing tension rod to
tension rod bracket
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Tightening torque

Stabilizer bar to frame bolt
14tol 8 kg-m
(10 to 13 ft-Ib)
Stabilizer connecting rod nut
12tol7kg-m
(9 to 12 ft-Ib)
Tension rod bracket bolt
51to69kg-m
(37 to 50 ft-lb)
Tension rod installation nut
45t055 kg-m
(33 to 40 ft-Ib)
Tension rod to transverse
link bolt
49to 63 kg-m
(35 to 46 ft-1b)

TRANSVERSE LINK
AND LOWER
BALL JOINT

The transverse hink 1s connected to
the suspension member through a
rubber bushing and to the strut
through a ball joint

The lower ball joint 1s assembled at
the factory and cannot be disas-
sembled Lubricate ball joints with
recommended multi-purpose grease
every recommended maintenance
interval

REMOVAL

I Jack up car and support 1t with
safety stands, remove wheel
2 Remove splash board
3 Pry cotter pin off ‘side rod socket
ball joint Remove castle nut and
separate side rod socket from knuckie
arm  with  Ball Joint Remover
HT72520000
4 Loosen bolts holding knuckle arm
in place Separate knuckle arm from
bottom end of strut For detais, refer
to “Spring and Strut Assembly”
5 Remove tension rod and stabshzer
bar

For detal, refer to “Spring and
Strut Assembly”
6 Remove pin assembly connecting
transverse -link to suspension cross-
member after loosening front and rear
nuts

Remove transverse hink with sus.
pension ball joint and knuckle arm

FA-11

Fig FA-34 Remouing transverse link

7 Place transverse link 1in a wvise,
loosen bolt securing ball joint to trans-
verse link and remove ball joint from
transverse link with Ball Joint Re-
mover HT72520000

8  Withdraw transverse link bushing
from transverse link using Front Trans-
verse Link Bushing Replacer Set
ST36700000 and a press

Fig FA-35 Removing transverse link
bushing

INSPECTION

Transverse link

1  Check for signs of cracks, distor-
tion or other damage Replace if any
of above conditions are beyond repair
2 If rubber bushing shows evidence
of cracking, replace with a new one

{. Ball joint 15 assembled at factory
and cannot be disassembled Measure
force required to keep joint turmng If
found to be more or less than specifi-
cations, discard

Turning torque
New parts
75 to 125 kg-cm
(65 to 109 n-1b)
Used parts
More than 50 kg-cm (43 in-Ib)
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I

FAS26

Fig FA-36 Sectional view of
lower ball joint

2 Check conditional dust cover If
found to be cracked excessively be-
yond use, replace ball joint with a new
one
3. Lubricate ball joint with recom-
mended multi-purpose grease regu-
larly

To lubricate, remove plug and
install grease nipple mn 1ts place

Pump grease slowly until old grease
1s completely forced out After greas-
ng, reinstall ptug

Note. When a high-pressure grease gun
is used, operate the grease gun
carefully so that grease is injected
slowly and new grease does not
come out from the clamp portion

INSTALLATION

Install transverse link and lower ball
joint in reverse order of removal In
rebushing hink, use Front Transverse
Link Replacer Set ST36700000

Rebushing should also be in the
manner that outer end of bushing is
flush wath end of link

To mstall, first tighten transverse
link mounting bolts temporardy Final
tightening should be carried out with
vehicle under normal load
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Tightemng torque

Ball joint bolt
Socket bolt
19t025kg-m
(14 to 18 ft-ib)
Tension rod fastenmg bolt
49 to 63 kg-m
(35 to 46 ft-Ib)

Ball joint castle nut
55to7 6kg-m
(40 to 55 ftlb)

Transverse hink to suspension
crossmember
90t0 100 kg-m
(65 to 72 ft-Ib)

SUSPENSION
CROSSMEMBER

REMOVAL

1 Jack up car and support 1t with
safety stands remove wheels

2 Remove splash board

3 Remove transverse link For de-
tails, refer to “Transverse Link and
Lower Ball Joint™

4 With an overhead hoist and hifting
cable, support weight of engine to
remove load from mountings

5 Remove engmne mounting bolts
and nuts indicated by arrows i the
sketch below Separete suspension
crossmember from engine

u'"‘—ﬁ—.\—:ﬂ’
—3
e | 5
L =
|L:‘_ 5 )
//0 C :E
o) FA194

Fig FA-37 Front mounting insulator

FA-12

6  Using floor jack beneath center of
suspension crossmember, raise car
untd wheel falls to full down position
Remove bolt, indicated by arrow, and
separate suspenston crossmember from
car body

Fig FA-38 Remoung suspension
crossmember

INSPECTION

1 Check suspension crossmember
for evidence of deformation and crack-
g, if necessary, replace

INSTALLATION

Install strut and spring assembly 1n
the reverse order of removal, noting
the following

Tightemng torque
Suspension member to frame
40to50kg-m
(29 to 36 ft-ib)


http://www.manualslib.com/

Front Axle & Front Suspension

SERVICE DATA AND SPECIFICATIONS

Suspension type Independent strut
Shock absorber type Double-acting hydraulic
Wheel! alignment (Unladen)
All models
Caster degree 55’10 2°25°
+  Camber degree 50" to 2°20r
mm (in) 4to6 *2
Toean (016 t0 0 24)
degree *1 22" t0 33"
Kingpin degree 6°40" to 8°10°
inclination
*1  On both sides
*2 Radal tire 3 to S mm (0 12 to 0 20 1n)
Front wheel turning angle
Inner wheel 37° to 38°
Outer wheel 30°42° to 32942
Cod spring
Sedan Hardtop Station Wagon
Right-hand | Left-hand Right-hand | Left-hand Right-hand | Left-hand
spring spring spring spring spring spring
Wire dimater mm (1n) 12 (047) 13 (0 51) 12 (047) 12 (0 47)
Coil diameter mmn (1n) 130(512) 130(512) 130(512) | 130(512)
Free length mm (in) 3865 (15 22) 330(1299) 386 5(1522)(3715(14 63)
Effective turn 65 625 65 65
- Installed height/load 200/270 185/270
mm/kg (in/Ib) 200/270 (7 87/595) 200/270 (7 87/595) (787/595) | (7 28/595)
Spring constant  kg/mm (Ib/in) 145(812) 208(1165) 145(812) | 145(812)
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Strut assembly

Sedan and
Station Wagon Hardtop
Piston rod diameter mm (in) 22(087) 22(087
Damping force )
Expansion (0 3m/sec) kg (Ib) 32 to 48 (71 to 106) 64 10 96 (141 t0 212)

Compression (0 3 mfsec ) kg (Ib) 20 to 30 (44 to 66) 321048 (71 to 106)
Stroke mm (1n) 178 (701) 178 (701)
Wheel bearing
Rotation starting torque
In case of new parts kg-cm (in-1b) 85 (7 4)or less
At wheel hub bolt kg (Ib) 15(33)orless
In case of readjustment kg-cm (in-lb) . 45 (39)orless
At wheel hub bott kg (Ib) 08(18)orless
Spindle nut returning angle degree 60
Tightening torque - -
Suspension member to body kg-m (ft-Ib) .. 40to 50(29 to 36)
Stabilizer bar to connecting rod nut kg-m (ft-Ib) . 12t017 (9t012)
Drum brake back plate fixing bolt kg-m (ft-b) . 281t040(20t029)
Tension rod nut kg-m (ft-Ib) 451055 (33t040)
Tension rod to transverse hnk - kg-m (ft-1b) 49t0 63 (35 to 46)
Tens:on rod bracket bolt kg-m (ft1b) 51to69 (37 to 50)
Strut assembly upper support nut kg-m (ftdb) 25t035(18t0 25)
Transverse hink to suspension crossmember kg-m (ft-Ib) 901t0 100 (65 to 72)
Knuckle arm to strut assembly kg-m (ft-b) 70t0100(51to 72)
Ball joint to transverse link kg-m (ft-lb) . 19to25(14t018)
Ball joint to transverse hink with tension
rod kg-m (ft-Ib) 49to 63 (35 to 46)
Ball yoint to knuckle arm kg-m (ftb) 5.5to 76(40to 55)
Engine mounting bracket bolt kg-m (ft.Ib) . 0%012(7tc9)
Gland packing kgm (ft-b) 70to 130(51 to 94)
Wheel L:aeanng nut kg-m (ft-b) 25t030(18t022)
(Trghten to this torque, then adjust to specified-preload)
FA-14
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TROUBLE DIAGNOSES AND CORRECTIONS -

Condition

Probable cause

Corrective action

Vibration, shock and shu'n'mymg of steering
wheel

Vibration Loose connection of the serration
parts and wear of each part of linkage cause
vibration of front wheels, which 1n turn 1s
transmatted to the steering wheel This 1s
very noticeable when travelling over rough
roads

Shock When the front wheels are travelling )

over bumpy roads, the play of the steering
linkage 1s transmitted to the steering wheel
This 1s especially noticeable when travelling
on rough roads

Shimmymg Abnormal vibration of the front
suspension group and the whole steering
linkage, which occur when a specific speed is
attained

Improper tire pressure
4

Imbalance and deformation of roadwheel

Unevenly woin tire or nsufficient

lighteming

Improperly adjusted or worn front wheel
bearing ;

Faulty wheel ahgnment
Worn fitting transverse link bushings

Insufficiently  tightened

housing

steering  gear

Wear of steering linkage

-

Worn suspension ball-joint

Excessive backlash due to improper adjust-

ment of the retainer parts
Damaged 1dler arm -

i
Worn column bearing, weakened column

" bearing spring, or loose clamp

Malfunction of shock absorber (inside the
strut) or loose installation bolts

Imbalance of vehicle level

Adjust

Correct the imbalance
or replace

Replace or tighten
Adjust or tighten

Adjust
Replace
Retighten

Replace defective
parts

Replace
Adjust correctly

Rei;lace

Replace or retightén
Replace or retighten

Correct the imbalance

_ Vehicle pulls to right or left .
When driving with hands off the steering
wheel over a flat road, the car gently swerves
to nght or left

~ i

Note A faulty rear suspension may also be
the cause of this problem, therefore, see
also the chapter dealing with the rear
suspension

Improper twre pressure or nsufficient
tightening of wheel nuts

Difference 1n height of night and left tie
treads

Incorrect ad]u'stment or abrasion of front
wheel bearing

Collapsed or twisted front spring
Incorrect wheel alignment
Incorrect brake adjustment (binding)

Worn rubber bushings for transverse link and
tension rod

Deformed steering linkage and suspension
link

Imbalance of car level

Adjust or tighten
Replace tires
Adjust or replace

Replace
Adjust
Adjust
Replace

Replace

Correct the imbalance

Downloaded from www.Manualslib.com manuals search engine

FA-15


http://www.manualslib.com/

Front Axle & Front Suspension

Condition

Probable cause

Corrective action

Instability of car

Improper tire pressure

Worn rubber bushings for transverse link and
tenston rod

Incorrect wheel alignment

Worn or deformed steening linkage and
suspension link

Incorrect adjustment of steening gear

Deformed or imbalanced wheel

Adjust
Replace

Adjust
Replace

Adjust

Correct or replace

Stff steering wheel
(check-up procedure)

P

Jack up front wheels, detach the steering
gear and operate the steering wheel, and,

Improper tire pressure

Insufficient lubricants or mixing impurities
i steering lLinkage or excesstvely worn
steering hnkage ’

Suff or damaged suspension balljoint, or
lack of grease

Worn or incorrectly adjusted wheel bearing

Adjust
Replenish grease or
replace the part

Replace

Replace or adjust

If 1t 1s light, check steening linkage, and Worn damaged steering gear and bearing Replace

suspension groups Incorrectly adjusted steering gear Adjust

If 1t 1s heavy, check steering gear and

steering column groups Deformed steering linkage Replace
Incorrect wheel alignment Adjust
Damaged strut upper end bearing Replace
Damaged or stff piston or shock absorber Replace
rod (in the strut)
Interference of steerning column with turn Adjust
signal switch

Excessive steering wheel play Incorrectly adjusted steering gear housing Adjust
Worn steering linkage Replace
Improperly fitted gear box Retighten
Incorrectly adjusted wheel beaning Adjust
Worn transverse link and tension rod fitting Replace
bushings

Noises Improper tire pressure Adjust
Insufficient lubnicating o1l and grease for Replenish lubricating

suspension ball joint and steering hinkage, or
ther breakage

Loose steering gear bolts, linkage and sus-
pension groups

Damaged shock zbsorber (inside the strut)
Damaged wheel beanng
Worn steering linkage and steening gear

Worn transverse link and tension rog fitting
bushings

od and grease, or
replace

Retighten

Replace
Replace
Replace
Replace
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Condition

Probable cause

Corrective action

Noises Broken or collapsed coil spring Replace
Loose strut mounting insulator tightening Retighten
nuts
Loose stabilizer bolt Retighten

Grating tire noise Improper tire pressure Adjust

' , Incorrect wheel alignment Adjust
Deformed knuckle spindle and suspension Replace
linkage

Jumping of disc wheel Improper tire pressure Adjust
Imbalance wheels Adjust
Damaged shock absorber Replace
Damaged tire Replace
Deformed wheel rim Replace

Excesswvely or partially worn tire Improper tire pressure Adjust
Incorrect wheel alignment Adjust

. Worn wheel hearing Replace
Incorrect brake adjustment Adjust
Improper tire shifting (rotation) Adjust

Rough and improper driving manner

Drive more gently
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SPECIAL SERVICE TOOLS

Tool number For Reference
No & Descripticn use page or
tool name Unit mm (in) on Figure No
1 KV438100300 This tool 1s used as an attachment to strut or steenng gear box when 610 Fig FA-20
work 1s performed 1n a vise All Fig FA-25
Strut and 710
steering gear S mark indicates hole for strut )
housing G mark indicates hole for steering gear box Alli
attachment L mark indicates hole for L H steering gear box CAHO
C130
All
330
All
SE400
2 ST3530000 Thus tool 13 used to attach outer race for front wheel beaning B210 Page FA-6
Front wheel %Fo:) )
b dnft Jrope
earing dn } 710, ‘
—1—— l 610
S30
451(1776) dia 59 (2 32) da HGC110
| Cl130
3 | ST35500001 This tool is used to remove or nstall gland packing at the top end of B210 Fig FA-20
strut (For Fig FA-25
Gland packing Europe)
wrench oqm 710
W° 610
C110
- C130
12 7 (0 500)
width across flats, 55 (2 17)
SF220
4 | ST35655001 This tool 18 used to compress coal spring in disassembling or B210 Fig FA-19
assembling strut assembly (For
Coil spnng Europe)
compressor 710
ST35651001 610
Body Cl10
C130
S5T35652001 S30
Clamp B120
SE221
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Tool number For Reference
No & Description use page or
tool name Unit mm (i) on Figure No
5 | ST36700000 This tool 15 used to'replace transverse link bushing In its apphcation, | B210 Fig FA-35
align the tool with the bushing center by using a press (For Page FA-12
Transverse link Europe)
bushing replacer 710
4
34 (134) 610
T $30
65 (2 56)
<§ |
130 (5 12) A~
70 (2 76)
SE222
6 $T35530000 This tool 1s used as a gmde 1n nstalling gland packing by covering B210 Page FA-9
shock absorber shaft to prevent oil seal from marnng in packing 710
Gland packing 610
guide Cl110
C130
SE0D3
7 HT72520000 Thus tool is used to remove ball stud from knuckle arm All Page FA-11
models
Ball joint
remover
SE399

.FA-19
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SAN MOTOR CO., LTD.

TOKYO, JAPAN
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REAR AXLE AND REAR SUSPENSION -RIGID AXLE-

CONTENTS

DESCRIPTION RA- 2 INSPECTION RA- 6
REAR AXLE ASSEMBLY RA- 4 INSTALLATION RA- 6
REMOVAL RA- 4 REAR SPRING RA- 6
INSTALLATION RA- 4 REMOVAL RA- 6
REAR AXLE SHAFT AND INSPECTION RA- 6
WHEEL BEARING RA- 4 INSTALLATION . RA- 6
REMOVAL RA- 4 SHOCK ABSORBER RA- 7
INSPECTION RA- b REMOVAL RA- 7
INSTALLATION RA- 5 INSPECTION RA- 7
REAR AXLE CASE RA- 6 INSTALLATION . RA- 7

REMOVAL RA- 6

DESCRIPTION
The rear suspension 1s ntegrated
® with the rear axle assembly

The rear axle assembly 1s of the
semi-floating type in which the car
2 weight 15 carried on the axle shafts
through the bearings in the outer end
of the rear axle case The axle case 1sa
3 “Banyo” type.

The rear axle assembly 1s attached
to the frame through sem-elliptic leaf

springs and shock absorbers

A 4 Rubber bushings at each end of the
leaf springs and shock absorbers,
spring pad at spring seats, singly, or 1n

AR 5 combination, effectively absorb vibra-

® 1 tion and noise
i The rear axle shafts are floating
> e fitted to the differential side gears

8 ] - 6 through splines The outer ends are

X g i — supported at the ends of rear axle case
=y 5 — by a single set of sealed ball bearings
\ The beanngs are lubricated with
. ~ ‘ @ recommended multi-purpose grease
1 Rear axle case end shim The axle shaft ol seals are located
2 Ol cutter inboard of the bearings The bearings
2 g;a;:;f are secured against shaft shoulders by
S Bearing collar means of collars
6 Rear axle case (housing)
7 Brake disk
8 Rear axle shaft
9 Beanng spacer
7 Tightening torque (T)
! // W// of nut
/ ® T 8to9kegm (58 to 65 fidb)

T 22t027kgm
(16 to 20 ft-Ib)

Fig RA-1 Cross-sectional view of rear axle

RA-2
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REAR AXLE
ASSEMBLY

REMOVAL

It 15 not necessary to remove the
rear axle assembly for minor repairs

However, if the axle case is dam-
aged, the rear axle assembly may be
removed as follows

1 Rase rear of car high enough to
permit working under 1t Place a jack
under the center of axle case so 1t just
starts to raise rear axle assembly

Place stands under body member
on both sides Remove rear wheels
2 Mark propeller shaft flange and
companion flange of differential
carrier so that the onginal combina-
tion can be restored at assembly
3 Withdraw propeller shaft sleeve
yoke from transmission by mowving the
shaft rearward, passing it under rear
axle Watch for oil leakage from trans-
mission end

Note Remove propeller shaft care-
fully so as not to damage spline,
sleeve yoke and rear oil seal

4  Disconnect hand brake cable by
removing clevis pin () See Figure
RA-3

5 Disconnect trear brake hose at
body side @ Cover brake hose and
pipe openings to prevent entrance of
dirt Sce Figure RA-3

6  Disconnect shock absorbers at
lower end (@ and push shock ab-
sorbers up out of the way Sce Figure
RA-3

7  Lower jack under axle case Re-
move U-bolts (spring clips) @ 1o
separate axle case from spring See
Figure RA-3

Fig RA-3 Under niew
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8 Place a jack under the center of
axle case Pass axle case through space
above spring, and take 1t out to the
side See Figure RA4

RA152
Fig RA-4 Remouing rear axle
assembly

INSTALLATION

Install the axte case assembly 1n the
reverse order of removal, noting the
following instructions

Tightening torque

U-bolt (Spring clip)
60to65kgm
(43 to 47 ft1b)

Shock absorber lower end nut
36tc48kgm
(26 to 35 ft-lb)

Propeller shaft-to-companion
flange connecting bolt
24to33kgm
(17 to 24 ft-1b)

REAR AXLE SHAFT
AND WHEEL
BEARING

REMOVAL

1 Raise rear of car and place stands
under axle case on both sides Remove
rear wheels
2 Pull-off spring (1) and disconnect
cross rod from lever by removing clewis
pin @ See Figure RA-S
3 Disconnect brake tube at rear
brake disc See Figure RA-5

Cover brake hose and pipe openings
to prevent entrance of dirt

RA-4

Fig RA-5 Remouing brake parts

4  Remove brake drum
5 Remove nuts retaining brake disc
to axle case See Figure RA-6

Fig RA-6 Remouing nuts

6  Pull out axle shaft assembly to-
gether with brake disc using Rear Axle
Stand KV40101000 and Shding Ham-
mer ST36230000 See Figure RA-7

KV40101000

RA351

Fig RA-7 Remouing rear axie shaft
assembly

7 Remove o1l seal tn axle case if
necessary and install new seal Insure
apainst damaging the seal lip

8 Cut beaning collar with cold
chisel See Figure RA-8

Fig RA-8 Cutting bearing collar
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Note Take care not to damage axle
shaft with cold chisel dunng opera-
tion

HT72480000

k-1

FFig RA-9 Remouing wheel bearing

RA156

9  Remove wheel bearing and collar
using Rear Axle Shaft Bearing Puller
HT72480000 Then take out buake
disc See Figure RA-9

INSPECTION

Inspect the following parts for fault
and replace as necessary

I Check axle shaft for bending,
cracks, damage, wear and distortion
2 Check the lhip of o1l seal for
damage, deformation and wear

3  Check bearing for wear and
damage

INSTALLATION

Install 1n the reverse order of re-
moval

I Install bearing spacer, bearing and
new beaning collal onto axle shaft, and
press bearing collar by specificd load
more than 3 tons using Rear Axle
Shaft Lock Collar Inserter
ST38210000 See Figure RA-10

Notes

a A new collar must be used Before
installing, clean collar and axle
shaft

b Clean bearing, and pack with re-
commended multi-purpose grease

¢ Insert wheel bearing with seal side
toward wheel
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RA157

Fig RA-10 Installing wheel bearing

2 Install ol seal using Oil Seal Drift
KVv40100300

3 Pack wavity between seal lips with
recommended multi-purpose grease
when mnstalling

I T

4 Use care not to damage ol seal
when installing
5 When nserting axle shaft 1nto
axle case, use Rear Axle Shaft Guide
ST37840000 not 1o damage the seal-
ing lips of ol seal

To nsert axle shaft mto axle case,
proceed as follows

Install Rear Axle Shaft
ST37840000 on axle case

Remove the guide when the dis-
tance “A” between the axle flange and
bearmng 15 70 to 90 mm (2 76 to 3 54
1n) See Figure RA-11

Guude

Note Apply multi-purpose grease to
the cuter periphery of the rear axle
shaft beaning collar

LI 62 mm (2 44 1n) dia

72mm
(283 m)dia (3

6 Adjust the gap “C” between
wheel bearing and brake disc to within
01 mm (0004 in) by use of shim See
Figure RA-12

Rear axle case end shim

thickness
0075 mm (0 0030 1n)

RA :195
Fig RA-12 Gap “C"

7 Measure axial end play of axle
shaft with dial indicator It should be
010 to 045 mm (00039 to 00177
mn) See Figure RA-13

RA-5

Rear axle shatt

Rear aale shaft guide
Rear avle case
Onl seal

1

oo
‘o(,[!
W R —

RA205

Fig RA-11 Installing rear axle shaft

Fig RA-13 Measuring end play

Tightening torque

Brake disc fixing nut
22t027kgm
(16 to 20 ft-1b)
Brake tube
15to1 8kg-m
(11 to 13 ft-lb)
Wheel nut
8109 kg-m
(58 to 65 ft-b)
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REAR AXLE CASE

REMOVAL

Rear axle case 15 removed and
mstalled as follows

1 Raise rear of car and place stands
under bedy member on both sides

2 Remove rear axle assembly (Refer
to Removal of Rear Axle Assembly)
3 Remove rear axle shaft on both
sides (Refer to Removal of Rear Axle
Shaft and Whee! Beaning) g

4 Remove differential gear carrier
assembly

1

An alternate procedure can be fol-
lowed as hsted below

I Rase rear of car and place stands

under body member on both sides '
2 Remove rear axle shaft on both

stdes

3  Remove differential gear carrier

assembly

4  Remove rear axle case

INSPECTION

Check axle case for deformation or
cracks and replace if necessary

INSTALLATION

Installation can be accomplshed
following the reverse order of removal

Tightening torque
Differential carner to
axle case fix nut

20to25kgm
(14 to 18 ft-lb)
O1l drain and filler plug
42t069kgm
(30 to 50 f-Ib)

REAR SPRING
REMOVAL

I Raise rear of car and place stands
under body member on both sides

2 Disconnect shock absorber at
lower end (1) and remove U-bolts
(Spring clips) (2) See Figure RA-14
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RA197

Fig RA-14 Remouing shock absorber
lower end and U-bolts

t

3 Position jack under rear axle case
Raise jack and float axle case from
SpIIng

4 Disconnect rear spring shackle by
removing nuts See Figure RA-15

Fig RA-15 Remouing spring shackle

5  Drsconnect spnng front pin by
removing nuts Disconnecting spring
from body See Figure RA-16

Fig RA-16 Removing spring pin

6  Remove rubber bush in spring if
necessary and install new bush

RA-6

]

INSPECTION

Clean all rust and dirt’ from spring
leaves, using a wire brush 1f necessary

1 Examne spring leaves for frac-
tures or cracks .

2 Check front bracket and pin,
shackle, U-bolts and spring seat for
wear, cracks, bending and damaged
threads 1f defective pa—rts are found,
replace with new ones’ :

3 Inspect all rubber parts for wear,
damage, separation and .deformation
Replace them if necessary

INSTALLATION

Use the following procedure when
tightening U-bolts (spring clips)

1 Apply soapy water to each side of
spring pad

2 Torque U-bolts to the specified
setting, exercising care .not to tilt
U-bolts sideways

Fig RA-17 Installing U-bolt

3 Install four nuts in. place by:

making them snug tight evenly (until
the same number of threads s en-
gaged), before tighteming with a box
wrench securely

4 When tighteming nuts with a box

wrench, alternately turn them one full -

rotation at a time until the projection
of each' bolt head s within 3 mm
(0 12 1n) above the nut Check again
that the four nuts are torqued evenly

Notes

a Close adherence to the above mn-
‘structions will add much to n-
creased service life of U-bolts .-

b After installation, make $ure that
location plate and spring seat close-
ly come into contact with each
other ‘

LI
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Closely observe the following nstruc- SHOCK ABSORBER ' - 2 Check for ol leakage and cracks

trons Also, check'shaft for bending
¢ Do not remove any particular U-, REMOVAL ' Lt 3 Inspect rubber bushings for dam-
bolt alone Be sure to remove ad- age, cracks and deformation Replace

1 Raise rear of car and place stands parts if necessary
under axle case on both sides
Use a hoist or open pit 1if available
' ‘ 2 Disconnect lower end of shock
absorber by removing bolt (@) or nut
@ at spring seat See Figure RA-18
. 3 Disconnect upper end of shock
absorber by removing riut 2 or bolts

. @ at frame See Figure RA-18
To; install the part other than U-

bolts," reverse the order of removal, - :
closely observing the following . INSTALLATION

Coat rubber bushes with socapy
water, prior to assembly
" Car weight must be on rear wheels
when tightening front pin, shackle and
shock absorber lower end bolt in order
to clamp rubber bushes in an unioaded
position

Jacent U-bolts too

Install shock absorber in the reverse
order of removal, noting the following

Note Car weight must be on rear
wheels when tightening shock ab-
sorber upper and lower ends n
order to clamp rubber bushings in

Tightening torque an unloaded position

Spring front pin nut ' ' RA3H1 v
. ' Fig RA-18 R hock absorb
?43 tt?) 275 ;:gu;r)l ® ermoving shock absorber Shock absorber upper end bolt
. 09to12kgm
Spring shackle nut (7 to 9 ft-lb)
60to65kg-m

(43 to 47 ftIb) Shock absorber lower end nut

S 36to48kgm
OBl s kam INSPECTION 26 to 35 Fib)
{ (43 to 47 ft1b) 1 Test shock absorber and compare -
Shock abscrber lower end bolt * °_~ with specifications given i “Service ~ Caution Do not open or heat gas
36to48kgm | 'Data and Specifications " Replace 1f flled type shock absorbers which
; (26 to 35 ftb) . ‘lr: necessary are equipped on some models
‘\‘ . ) )
3 i ‘! = .
=

RA-7
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Rear Axle &

Rear Suspension

REAR AXLE AND REAR SUSPENSION
-INDEPENDENT REAR SUSPENSION-

DESCRIPTION
REAR AXLE & SUSPENSION
ASSEMBLY
REMOVAL
INSPECTION AND REPAIR
INSTALLATION
SUSPENSION MEMBER
REMOVAL
INSTALLATIQON
SUSPENSION COIL SPRING
REMOVAL
INSPECTION AND REPAIR
INSTALLATION
SHOCK ABSORBER
REMOVAL
INSPECTION
INSTALLATION

1 2 3 4

1 ‘

hn N —

1 Snap ning 15

2 Sleeve yoke plug

3 O-nng 16

4 Drive shaft snap ring 17

5 Drive shaft stopper 18

6 Drve shaft ball 19

7 Ball spacer

8 Sleeve yoke stopper

9 Snap ring
10 Rubber boot 20
11 Rear axle flange 21
12 O1l seal 22
13 Brake disc 23
14 Grease catcher 24

CONTENTS
RA-10 REAR SUSPENSION ARM RA-12
REMOVAL RA-12
RA-10 INSPECTION RA-13
RA-10 INSTALLATION RA-13
RA-11 REAR AXLE SHAFT, WHEEL BEARINGS
RA-11 AND SEALS RA-13
RA-11 REMOVAL AND DISASSEMBLY RA-13
RA-11 INSPECTION RA-13
RA-11 ASSEMBLY AND INSTALLATION RA-13
RA-12 WHEEL BEARING ADJUSTMENT RA-14
RA-12 DRIVE SHAFT RA-14
RA-12 REMOVAL RA-15
RA-12 DISASSEMBLY RA-15
RA-12 INSPECTION RA-15
RA-12 ASSEMBLY RA-15
RA-12 INSTALLATION RA-15
RA-12
(- _
5 § 7 8 9 | @ | P
\ ! / @
AN | /
14
I
| =S
= = 1
I\ e 1
* ra
(:)
Ay ©
" l
E ) 19 i
|
/ | N (¥
/ 1
Suspension arm / | \‘\
(Bearing housing) ( !
Rear axle shaft \ | i / !
Beanng spacer N ! //
Bearing (outer) ~_1_-,
Apply wheel bearing Tightening torque (T) of . w;\_J'\‘I
grease to wheel bearings boltsand nuts kg-m (ft-Ib)
and the surface of dis- @ T 03210044 (2t03)
tance piece T 27t037(201t027)
Bearing distance piece © T 8109 (58t065) rase
Bearing (1nncr) @ T 5to6 (36t043)
Plain washer © T 13to17 (94 to 123)
Drive shaft assembly
Snap nng
Fig RA-19 Cros<-sectional view of rear axle
RA-8
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1 Dufferential gear carnier 10 Suspension member mounting Tightening torque of
assembly insulator boits and nuts kg-m (ft-ib)

2 Differential mounting member 11 Suspension member mounting @& 5t 7(361051)

3 Differential mounting insulator upper stopper @‘. 7to 10 (51 to 72)

4 Dafferential mounting lower 12 Rear suspension front [€i Tighten under side nut of
stopper mounting bolt double nuts until they will

5 Rubber bushing 13 Rear suspension member no longer go

6 Shock absorber assembly © 16t022(12t016)

7 Rubber bushing 14 Suspension arm pin €] Tt010(51t072)

8 Suspension arm assembly 15 Suspension arm bush @ 111015 (80 to 108)

9 Suspension member mounting © 81to10(58to72)
lower stopper @ 510 7(36to51)

(D 20t030 (145t0 217}

RA313

Fig RA-20 Rear suspension system

RA9
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Rear Axle & Rear :Suspension

DESCRIPTION

The rear suspension is of the
semitraiing arm type independent
suspension

Primanily, rear wheel 1s supported
with the coil spring and suspension
arm, the differential gear carrier 1s
aligned independently and separately
from the suspension, and the gear
carrier 15 nstalled directly on the
body with the suspension member
and the differential mounting mem-
ber through four rubber insulators

Coil springs are mounted between
the suspension arms and body The
upper end of spring 1s installed on
the body through rubber cushion, and
the suspension arm 1s installed on
suspension member with rubber
cushion

The rear wheel beanng housing
and shock absorber lower bracket are
welded to the tralling end of the
suspension arm.

Driving power 1s transmitted to
the rear axle shaft with the freely
extensible drive shaft through flange
yoke on both ends of the differential
gear carrier The rear axle shaft 1s
supported with two ball bearings m
the rear wheel bearing housing

REAR AXLE &
SUSPENSION
ASSEMBLY
REMOVAL

It 15 not necessary to remove rear
axle and suspension assembly for any
normal repairs However, if the rear
suspension member 1s damaged, the
rear axle and the suspension member
assembly may be removed and in-
stalled using the following procedure

1  Raise the rear of car huigh enough
to permit working underneath, and
support 1t on stands Place stands
solidly under body member on both
sides

Downloaded from www.Manualslib.com manuals search engine

. RA102
Fig RA-21 Support points

2 Remove rear wheels

3  Disconnect hand brake cables by
removing adjusting nut at adjuster
(@, and return spring @) See Figure
RA-22 .

e

4  Remove rear exhaust tube and
muffler ®
5 Mark rear *flange of propeller
shaft and pinion flange of differential
gear carrier for proper reassembly,
tl}en (disconnect rear flange from
pinon flange by removing four bolts
@ Remove propeller shaft assembly
6 Disconnect rear brake hoses (5
‘at suspension ‘arms on both sides
Cover brake hoses and® pipé openings
to prevent entrance of dirt ’
7 Position jack under suspension
‘arm and raise jack shightly to relieve
" tension on shock absorber Discon-

" nect shock absorbers at lower end

* () Carefully lower jack under sus-

pension arm

RA265

’ Fig RA-22 Rear suspension remouval points

8  Support under center of suspen-
sion member and differential gear
carrier with a jack

9 Disconnect suspenston member
from body by removing two nuts (7)
at both ends of member -

10  Disconnect differential mount-
ing member by removing two nuts
at both ends of member

11 Carefully lower jack with sus-
pension assembly, and 1t out from
under car Support suspension so that
1t does not tilt and fall off jack

RA-10

Fig RA-23 Remouing rear axle and
suspension assembly
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INSPECTION AND REPAIR

When the rear suspension has been
removed, examine all parts-for wear
or damage Particular attention
should be given to bushing 1n suspen-
stonvarms and bound bumper rubbers
Also check the “condition of* rubber
msulators in the suspension member
and the differential mounting mem-
ber

Any'of these components if worn,
can result nonsy and vibration to the
mtenor of car LIS

Replace rubber msulators of the
suspenston member usmg Rear Sus
pension® Member Insulator Replacer
ST38290000"

IR

.oar b i

N
o
L

Fig RA-24 Remoung insulator from
suspension member

_ Replace rubber msulators ofr the
dnfferenual mounting member Jusing
leferentlal Mountmg lnsulator ant

ST33300010 (for ,rem‘ova_l) . and
ST3330020 (for mstallatlon)

Fig RA-25 Remouing insulator from
dafferentxa! mounting member

. RA106

Fig RA-26 Installing insulator to
'differential mounting member
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INSTALLATION

Install the rear axle and the
suspension assembly in the reverse
order of removal, noting the follow-
ing points
1  Ensure suspenston member and
differential mounting member are
correctly hined up

Car center line
Pinion center line

’ "1,200 mm

(4724 n)
. &= S .
555 mm

(21 85 1n)
| la—

iR
410 mm 'Dlm\ (]

{16 14 1n) member

Tightening torque
Suspension member
mounting nut (I}

7 to 10 kg-m
(51 to 72 ft-Ib)
Differential” mountmg
member mounting nut (2)
7 to 10 kg-m ’
(51 to 72 ft-Ib)
Shock absorber lower

.

‘end fixing bolt
16to22kgm
(12 to 16 ftdb)

SUSPENSION _,
MEMBER L
REMOVAL

I Remove rear suspension as-
sembly (See Rear Axle & Suspension,
Assembly Removal )

2 Disconnect differential gear car-
rier by removing four bolts () at

RA-1T

{079 n) /

Suspension member

T Tightening torque

2 Rubber nsulators should be cor-
rectly lined up as shown in Figure
RA-27 and 1nserted from the under-
side of member

3 'Do ndt use lesser quality or
substitute design parts

4  Tightening torque values must be
used as specified during reassembly to
assure proper retention of parts

[ N t
. “ -

T=1101t0150kgm
ﬂl (80 to 108 ft-b)

5l _\J

Front

1

‘ "'\®T=70t0100kg-m

(51 to 72 ft-ib)

T=200to 300 kg-m
(145 to 217 f-Ib)

-]

SRR

Rear

I3

2) T=70to 10 kg-m
(51 to 72 fi-1b)

RA107
Fig RA-27 Insulator

center of suspension member See
Figure RA-28

3  Disconnect suspension arms by
removing suspension arm pins (2)

RA266

Fig RA-28 Remoumg suspension
member

INSTALLATION

Install the rear, suspension member
in the reverse order of removal

Note Car weight must be on rear
wheels when tightening suspenston
arm pms m order to clamp rubber
bushings 1n a neutral on unloaded
position
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Rear Axle & Rear Suspension

Tightening torque
Differential gear carnier

fitting bolt 5to 7 kg-m
(36 to 51 ft-lb)
Suspension arm pin
/8 to 10 kg-m
(58 to 72 ft-lb)

SUSPENSION COIL
SPRING

REMOVAL

1 Raise the rear of car and support
it on stands Place stands sohdly under
body member on both sides

2 Remove reqr wheels

3 Disconnect hand brake cables by
removing adjusting nut at adjuster
@, and return spring (@) Sce Figure
RA-29

4 Remove dnive shaft flange nuts
® on the wheel side, and bound
rubber fixing nut (@)

5 Disconnect rear brake hose (8)
dt suspension arm

6 Position jack under suspension
arm and ramise jack shghtly to rehieve
tension on shock absorber Discon-
nect shock absorbers at lower end

7 Carefully lower jack to fully
extend spring after disconnecting
shock absorber and remove spring,
spring seat and bound rubber

Fig RA-29 Suspenston coul spring
removal pomnts

Fig RA-30 Remouing coil spring
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©

a

@,
RA110 Cg

Fig RA-31 Spring end rubbers

INSPECTION AND REPAIR

1 Check cod spring for
deformation or cracks

2 Test spring and compare with
the specifications given n Service
Data and Specifications

3 Check all rubber parts for wear,
damage and deformation Replace if
necessary

yield,

INSTALLATION

Install coil spring n the reverse
order of removal, noting the follow-
ing points
! Install spring seat on top of
spriing and bound rubber in spring,
and ensure that coil spring 1s cor-
rectly in position (flat face of spring
1s top)

2 Tightening torque values must be
used as follows

Shock absorber lower end

fixing bolt

16to22kgm
(12 1o 16 ft-Ib)
Bound rubber nut
16to 22 kg-m
(12 to 16 ft-lb)
Drive shaft flange bolt
5 to 6 kg-m (36 to 43 ft-lb)

SHOCK ABSORBER

REMOVAL

1 Open the trunk and
trunk fimisher assembly

2 Remove double nuts which
fasten the upper end of rear shock
absober to body

3 Daisconnect shock absorber by
removing bolt at suspension arm

remove

RA-12

RAT11

Fig RA-32 [Installation of rear
shock absorber upper end

INSPECTION

1 Test shock absorber and com-
pare with the specification given 1n
Service Data and Specifications Re-
place 1f necessary

2 Check for oil leakage and cracks
Also check shaft for straightness

3 Inspect rubber bushings for
damage, cracks and deformation Re-
place parts if necessary

INSTALLATION

Installation of shock absorber 1s
the reverse order of removal

Note Car weight must be on rear
wheels when tightening shock ab-
sorber lower end 1n order to clamp
rubber bushings ir a neutral or
unloaded position

REAR SUSPENSION
ARM

The rear axle shaft housing and
shock absorber lower mounting
bracket are welded suspension arm

REMOVAL

1 Rase the rear of car and support
under body member on stands

2 Remove rear wheel and brake
drum

3 Duisconnect drive shaft from axle
shaft

4 Disconnect hand brake cable
from lever attached to wheel cyl-
inder

5 Disconnect brake hose from
brake tube by removing lock spring
and draw out through connector
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Note Cover brake hose and tube
opening to prevent entrance of
dirt ;

RA267

{ —
Fig RA-38 Remouing brake hose
and tube

6 Remove wheel bearing lock nut
7  Remove rear axle shaft, wheel
bearings and oil seal i
8 Remove rear
from suspenston arm

brake, assembly

Fig RA-34 Remoung rear'brake
' assembly

8  After remove bound rubber fix-
ing nut, positton Jack under sus-
penston arnm and rase jack shghtly to
relieve tenston on shock absorber
Disconnect shock absorber at lower
end

9  Carefully lower jack to fully
extend spring after disconnecting
shock absorber and remove spring,
spring seat and bound rubber

10 Disconnect suspension arm by
TEeMoving SUSpension arm pins secur-
g suspension arm te suspension
member

RA115
Fig RA-35 Remouing suspension arm
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11 Draw oul rubber bushings from
suspension arm using Rear Suspension
Arm Bush Remover ST38280000

5138280000 —

RAQ37

=N

Fig RA-36 Removuing rubber bushing

INSPECTION
I Examine suspension aims to
ensure they are not deformed or

cracked

2 Check’ rubber bushings' for wear,
damage and separation Replace if
necessary N

INSTALLATION '

Install in the reverse order of
removdl, noting the following points
I Car weght must be on rear
wheels when tightening suspension
arm pmns 1 order to clamp rubber
bushings 1n a neutral on unloaded
position
2 Change self locking nuts at each
overhaul

REAR AXLE SHAFT,
WHEEL BEARINGS
AND SEALS

REMOVAL AND
DISASSEMBLY

1 Rase the rear of car and support
under body member on stands

2 Remove rear wheel and brake
drum

3 Dwsconnect drive shaft from axle

shaft

4  Remove wheel bearing lock nut
5 Draw out axle shaft assembly
using Rear Axle Stand KV40101000
and Shding Hammer ST36230000
Remove rear axle flange

RA-13

KV40101000

RA351
Fig RA-37 Remouing rear axle
shaft

6  Remove o1l seal and 1nner bearing
using Rear Axle Shaft Bearing Dnift
ST37750000

ST37750000 paoao

Fig RA-38 Remouving o seal
and inner beaiing

7  Remove grease catcher

8 Withdraw outer bearing from
rear axle shaft ‘using a standard
bearing puller

Note Do not reuse beanng which
has been pulled out

INSPECTION

Inspect the following parts Replace
or repair 1If necessary
1  Check axle shaft for straightness,
cracks, wear and distortion
2 Check bearing for excessive wear
and damage Replace if necessary

ASSEMBLY AND
INSTALLATION

Install in the reverse order of
removal, noting the following points
1 Clean wheel bearngs, o1l seal
and the mside of axle shaft housing
2 Wheel beanngs are scaled type
When installing ensure that the sealed
side of outer bearing faces the wheel
and that the sealed side of mner
bearing faces the differential
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Pack with wheel bearing
grease MP2 or MP3J at
each overhaul
N R R e

1.4
T o ] SR S S
e

RN« — == Yo g

PR I YA e

4
\ 1 2 3
1 Grease seal 3 Distance piece

2 Wheel bearing inner RA116

Fig RA-39 Sectional view of
rear axle

3  When replacing suspension arm,
measure the dimensions L1 and L2
See Figure RA40

The length of distance piece 1s
005 mm (0 0020 in) shorter than the
length of housing Example When an
axle housing 1s coded “B”, select “B”
coded distance piece

Shock absorber lower mounting

Distance piecef--~-~---1

mark L
Ly—

Lq
AXLE HOUSING
RAAZ268

Fig RA-40 Dimension of distance
prece and housing

DISTANCE PIECE

Rear axle shaft housing

Rear wheel bearing distance piece

mm (in) mm {1n)
Mark L, length Mark L, length

A 59 05 to 59 15 A 59 02 to 59 08
(2 3248 to 2 3287) (2 3236 to 2.3260)

B 58 59 to 59 05 B 5892 10 58 98
(2 3067 to 2 3248) (23197 to 2 3220)

C 58 85 t0 58 95 C 58 82 to 58 88
(2 3169 to 2 3209) (2 3157 to 2 3181)

DRIVE SHAFT
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1 Drve shaft 9 Sleeve yoke plug

2 Dnve shaft ball 10 Spider journal

3 Ball spacer 11 Side yoke

4 Drve shaft stopper 12 Ol seal

5 Rubber boot 13 Needle bearing

6 Boot band 14  Snap nng

7 Snap nng 15 Side yoke fitting bolt
8 Sleeve yoke

RA-14

4  Replace wheel beaning grease per1-

odically
Pack wheel bearings with MP2 or

MP3 pgrease as shown n Figure
RA-39 Apply grease to hp seal and
wheel bearing

Notes .

a Change lock nut and o1l seal at
each overhaul

b Reuse of an ol seal must not be
allowed Install o1l seal- by Rear
Axle Grease Seal Dnift
ST37710000

WHEEL BEARING
ADJUSTMENT

1 After tightening lock nut to
specified torque 25 to 33 kg-m (181
to 239 ftIb), check the rear axle
shaft end play It should be 0 to 0 15
mm (0 to 0 0059 in) and should have
a turning torque less than 4 5 kg-cm

(39 mnIb) or 08 kg (1 8 Ib) at hub
bolt

2 Lock nut using a punch

3 If the corect end play or
turning torque cannot be obtained,
disassemble again and replace distance

plece

RA269
Fig RA41 Drwe shaft
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REMOVAL

1 Jack up rear of car and support
on safety stands

2 Disconnect drive shafts (D) on the
wheel side See Figure RA-42

Fig RA-42 Under view

3 Remove side yoke fitting bollts,
and extract side yokes together with
dnive shafts See Figure RA-43

Fig RA-43 Remoung side yoke
s . fitting bolt

DISASSEMBLY

Disassembly should be done only to |

lubricate ball sphine

1 Remove universal joint spider
located at the differential side Refer
to the section covering propeller shaft
2 Remove bolt together with O-
nng, plain washer and spring washer
securing drive shaft yoke to the differ-
ential

3 Remove snap ning which secures
sleeve yoke plug and remove plug
Compress drive shaft and remove snap
nng securing stopper {(Figure RA41,
@)

4  Disconnect boot and split drive
shaft taking care not to lose balls and
spacers

INSPECTION

1 Replace boot, O-ning of sleeve
yoke plug and O-nng of side yoke, if
damaged

Downloaded from www.Manualslib.com manuals search engine

2 Check dnve shaft for straightness,
cracks, damage, wear and distortion
Replace drive shaft assembly 1if nec-
essary

3 Check steel balls and sleeve yoke
for damage, wear and distortion Re-
place drive shaft assembly if faulty
parts are found

4 If any abnormal condition 1s
found 1n universal joints, replace joint
5 Wash out old grease from sleeve
yoke, dnive shaft ball roling groove
and o1l groove

6 Check the play 1n drve shaft as
shown i Figure RA44 If the play
exceeds 01 mm (0004 in) replace
dnve shaft assembly ’

Note The measurement should be
taken with drive shaft fully com-
pressed

vos ‘" Raoas
Fig RA-44 Measuring play in
dnrive shaft

ASSEMBLY

Assemble in the reverse order of
disassembly, noting the following
pounts

1  Align the yokes and ensure that
steel balls and spacers are fitted in the
correct sequence

2 Use related snap nings of the same
thickness and be sure that play 1s
below 002 mm (00008 in) Snap
rings are available in four different
thickness

Unaversal joint snap ring

Thickness mm (1n)

149 (00587)
152 (00598)
155 (00610)
158 (00622)

RA-15

3  Apply an adequate quantity of
multi-purpose grease to the ball rolling
groove and ol groove, approximately
10 g (035 0z) Inaddition,apply 35¢
(1 23 oz) of grease to the area shown
in Figure RA45

Needle beanng

RA270

Apply grease in this area

RA270

Fig RA-45 Sechtional view of
dnwe shaft

Note Component parts of drive shaft
are not avalable except as an as-
sembly Therefore, 1f any wear or
damage exists n a certamn part,
drive shaft assembly will have to be
replaced

INSTALLATION _ .

1 Install side yoke together with
drive shafts to differential gear carrier
assembl); , and tighten side yoke fitting
bolts to specified torque using torque
wrench See Figure RA-46

Tightening torque
32to43kegm
(23 to 31 ft-Ib)

Fig RA-46 Tightening side yoke
fithing bolt

Note Be careful not to damage side

yoke and o1l seal when nstalling
L

2 Jomn dnive shafts with companion
flanges of rear axle shaft and ughten
connecting bolts to specified torque

Tightening torque
5 to 6 kg-m (36 to 43 ft-1b)
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SERVICE DATA AND SPECIFICATIONS

—RIGID AXLE (Station Wagon) |

Axle type Semu-floating, banjo
Suspension type Semi-elhptic leaf spring
Shock absorber type Telescopic double acting
Leaf spring
Dimension
Length x Width x Thickness
— Number of leaves mm (in) 1,200 x 60 x 7 — 2
6-1
12 -1
(4724 x236x028-2)
024 1)
, 047-1)
Free camber mm (in) 126 (4 96)
Eaden camber mm/kg (in/lb) 15/320 (0 59/706)
Shock absorber
Stroke x Max {ength mm (1n) 205 x 510 (8 07 x 20 08)
Damping force at 0 3 m/sec (1 O ft/sec)
Expansion kg (Ib) 110 (243)
Compression kg (1b) 41 (90)

Rear axle shaft

End play mm (1n) 010t0o045(00039t000177)
Thickness of rear axle case end shim  mm (in) 0 075 (0 0030)
Tightening torque kg-m (ft-1b)
Shock absorber upper end bolt 09t012(7t09)
Shock absorber lower end nut \ 36to4 8(26to 35)
Rear spring U-bolt (clip) . 60to65(43 to47)
Spring front pin bolt and nut 60to65(43t047)
Spring shackle nut A 60to65(43t047)
Leaf spring front bracket fixing nut J 60t065(43t047)
Brake disc (back plate) fixing nut 22to27(16to 20)
Differential gear carnier-to-axie case nut 20t025(14to18)
Propeller shaft flange bolt 24t033(17t024)
Bumper rubber fixing nut 09tc12(7tc9)
Drain and filler plug 42t069(30to 50)
Wheel nut . ' 8 to 9 (58 to 65)
RA-16
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-INDEPENDENT REAR SUSPENSION (Sedan and Hardtop)

Axle type
Suspension type

Shock absorber type

Coil spring  and shock absrober

Independent

Semu-trailing arms, coil spring

Telescopic double acting

Sedan Hardtop
RH spring LH spring RH spring LH spring

Coil spring

Installed heightfload 229/602 215/602 229/602 222/602

mmy/kg (in/1b) (9 02/1,327) (8 46/1,327) (9 02/1,327) (8 74/1,327)

Spring constant  kg/mm (Ib/in) 6 56 (367 4) 656 (3674) 782(4379) 782(4379)
Shock absorber

Stroke x Max length mm (in) 211 x 585 (8 31 x 23 03)

Damping force at 0 3 m/sec

(10 ftfsec) -

Expansion kg (Ib) 61(135)

Compression kg (Ib) 39 (86) ‘

Applied models
Sedan Hardtop

{tems

Wheel alignment (Unladen)

Toe-1n

Camber

mm (1n)

Degree

4014 (016 to 0 55) 2 to 12 (0 08 to 0 47)

1°5' to 2°35° 20" to 1°55°
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Drive shaft and journal
Shiding resistance
Radial play of ball sl:;hne
Axual play of spider journal

Journal swinging torque

Rear axle shaft
Turning torque
End play

Tightening torque !

Rear wheel bearing lock nut

Brake disc (back plate) fixung bolt

Shock absorber upper end nut

Shock absorber lower end nut
Drive shaft flange bolt
Drive shaft side yoke bolt

Bumper rubber fixing nut '

kg (Ib)

mm (1n)
mm (in)
kg-cm (in-lb)

kg-cm (in-1b)
kg (Ib)

mm (in)

Rear suspension member mounting nut

Differential mounting member nut

Suspension arm-to-suspension member fixing pin

Duff -to-suspension member fixing bolt

Diff -to-diff mounting member fixing nut

Rear suspension mounting bolt (front)

Rear suspension mounting bolt {rear)

Propeller shaft flange bolt
Wheel nut
Dnve shaft to differential bolt
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RA-18

Il

Less than 20 (44)

Less than 0 1 (0 004)
Less than 0 02 (0 0008)
Less than 10 (8 7)

Less than4 5(3 9)
{0 8 (1 8) at hub bolt]
Less than 0 15 (0 0059)

kg-m (ft-Ib)
131017 (94 t0 123)
271037 (2010 27)
Securely tighten under
stde nuts of double nuts
unti they will no longer
go
16t022(12t016)
5106 (36 t043)
32t043(23t031)
16t022(12t0 16)

. 8t010(58t072)

7to 10 (51 to 72)
710 10 (51 to 72)
5to7 (36 to51)

6 to 8 (43 to 58)

11 to 15 (80 to 108)
20 to 30 (145 to 217)
201027 (14 to 20)
8to 9 (58 to 65)
321043 (23 t031)
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TROUBLE DIAGNOSES AND CORRECTIONS

When rear axle and suspension are
suspected of being notsy, 1t 1s advisable
to make thorough test to determine
whether the noise onginates in the
tires, road surface, exhaust, propeller

joint, wheel bearings or suspension

shaft, engmne, transmisston, universal

Noise which ongmates 1n other
places cannot be corrected by adjust-
ment or replacement of parts in the

rear axle and rear suspeﬁsmn

In case of o1l leak, first check to see
if there 1s any damage or restriction in
breather ,

Condation

Probable cause

Corrective action

Noise

Loose wheel nuts

Loose securing bolts

Lack of lubnicating o1l or grease
Damaged shock absorber

Incorrect adjustment of rear axle shaft end
play

Damaged or worn wheel bearing
Worn spline portion of rear axle shaft
Broken leaf spring

Loose journal, connections or so on
Imbalance of wheel and tire

Damage to rubber parts such as leaf spring
bush, suspension arm bush, shock absorber
mounting bush *

Deformed differential mounting member
Damaged umversal joints

Worn or damaged rear suspension member
mounting mnsulator

Worn or seized shiding portion of drive shaft
ball spline - ‘

Breakage of coil spring

Tighten wheel nats

Tighten to the specified torque
Lubricate as req;nred

Replace

Adjust

Replace

Replace if necessary
Replace '

Tighten to the given torque
Balance wheel and tire

Replace parts as required

Replace
Adjust or replace

Replace suspension member mounting in-
sulators on both sides -

Replace drive shaft assembly

Replace coil spring

Instability 1n driving

Loose wheel nuts
Damaged rear suspension arm rubber bushes
Worn shock absorber

1

Faulty wheel alignment
I) Spring wear
2) Worn-out sphne portion of drive shaft
ball sphne '

Tighten to the given torque.
Replace the rubber bushes

Replace worn shock absorber

Replace spring .
Replace drive shaft assembly.

’

O1l leakage

Damaged or restricted air breather
Damaged o1l seal on rear axle shaft

O1l leakage from the differential carrier
Damaged dust cover of drive shaft
Damaged grease seal of rear axle shaft

+Clean or replace air breather

Replace the damaged oil seal
Replace as required
Replace dust cover

Replace grease seal

RA-19
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Rear Axle‘ & Rear Suspension

SPECIAL SERVICE TOOLS

Tool number ) For Reference
No & Description use page or
tool name Umt mm (in) on Figure No
1 Kv40101000 .
This stand 1s used together with
the shiding hammer (ST36230000)
Rear axle In taking rear axle shaft out of
stand place The stand 1s also used to | All Fig RA-7
hold the removed rear axle shaft | Models | Fig RA-37
assembly with the vise in taking
bearing out of the assembly
SE402
2 ST33300000
@ (1) DnftOD 39 mm (154 1mn)
(ST33300010)
Dsff To take insulator out of place, 610
maounting use drft K610 Fig RA-25
nsulator (2) DnftOD 52mm(205m)| K710 | Fig RA-26
dnift \ (ST33300020) GC110
Q u To push msulator into place, use | KC130
this dnft together with a press
SE223
3 ST36230000
This harmer 1s used together
Shd -
iding 830 (32 68 /\ with rear axle stand 1n driving All Fig RA-7
hammer ) models | Fig RA-37
( W axle shaft out of place &
SE059
HT72480000
Rear axle shaft
hearing puller
All
This puller 1s designed so as to ngid
dnive out rear axle shaft bearing axle Fig RA9
models

SE265

.Manualdlib.com manual s>h engine
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Rear Axle & Rear Suspension

Tool number For Reference
No & Description use page or
tool name Uit mm (in) on Figure No
5 ST37710000
610
Rear axle grease This dnift 1s used to set ol seal n | K610
seal dnift 60 \ 1ts correct position without K710 Page RA-14
@ 136) dlaQ marrning seal GC110
77 (303) KC130
SEOB5
6 KVv40100300
w610
V610
Rear axle B210
ol seal This dnift 15 used to install o1l 710 Page RA-5
drift seal into rear axle tube end C110
719 (2 831) . VC110.
A 16 5 (0 650) C130
SE388
7 ST37840000
w610
V610
62 (2 44) dia B210
710 Page RA-S
:;Z;aﬂe shaft This tool 15 used to insert rear C110 Fig RA-11
' 72(283) da axle shaft to rear axle case VC110
32 (126) daa Cl30
8 S§T37750000
This drift 15 used to install wheel 610
Rear axle K610
bearing onto rear axle shaft or to
shaft K710 Fig RA-38
bear P install inner bearing 1n bearning GC110
drftﬁmg 0 165 (6 54) housing or to take out of the KC130
N housing
SE066
RA-21
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Rear Axle & Rear Suspension

Tool number For Reference
No & Description use page or
tool name Unit mm (in) on Figure No
9 ST38210000
w610
V610
Rear axle This tool 15 used together wtth a B210
shaft bearing hydraulic press in driving bearing 710 Fig RA-10
collar press collar (new) into place ci10
stand VC1i0
C130
SE226
10 ST38280000
610
Rear 20087 K610
K710
suspension Ths tool 15 used to remove rear )
arm bush | suspension arm bushing Gciio | Fig RA36
remover 312 (12 28) KC130
SE067
11 ST38290000
200 (7 87)
10 186
(039) dia (3 39)dia 610
Rearsuspemlon Thas tool 15 used to install or re- K610
men]1 et 25 (098)( 1 0ve rear suspension member K710 Fig RA-24
msulator msulator GC110
replacer KC130

SEQ68

RA-22
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BRAKE SYSTEM

BRAKES

CONTENTS
DESCRIPTION BR- 2 tnspection BR- 7
ADJUSTMENT BR- 2 Assembly BR- 7
Brake pedal BR- 2 installation BR- 7
Front disc brake BR- 3 BRAKE LINE BR- 7
Removal BR- 8
Rear brake BR- 3 Inspection BR- 8
Hand brake BR- 3 Installation BR- 8
Brake warning light BR- 4 NP-valve BR- 8
Bleeding hydraulic system BR- 4
BRAKE PEDAL BR- 4
Removal BR- 4 HAND BRAKE BR- 9
Inspection BR- 4 Removal BR- 9
installation BR- 4 Front cable BR- 9
MASTER CYLINDER BR- 5 Inspection BR-10
Removal BR- 6 Installation BR-10
Disassembly BR- 6
DESCRIPTION ADJUSTMENT

The front wheels use the model ~ Brake pedal
Annette type disc brakes with a rotor
of 245 mm (9 65 1n) 1n diameter and
the rear wheels use drum brakes of
2286 mm (9 m) mnner diameter

The NP-valve and brake fluid warn-
ing lamp are 1nstalled on the car
equipped with the disc brakes The
brake flurd warning lamp 1s operated
on the amount of the brake fluid 1n
the reservorr of the master cylinder

Tandem master cyhnder is used on
all models The diameter of the master
cyhinder s 19 05 mm (34 )

The Master-Vac with a diaphragm
of 1143 mm (4 } 1n) in diameter
{1 8 £ Deluxe model) and 152 4 mm
(6 1) n diameter (1 8£SSS model) 1s
mnstalled on the car equipped with disc
brakes Umt mm (in) S

The hand brake 1s of a mechamcal BR241
type, which serves to brake the rear
wheels It 1s applied or released
through the stick-type lever 1n the
driver’s compartment As these brakes
are apphed, the brake warning lamp,
located on the instrument panet, will
come on to indicate that the hand
brake 1s 1n “apphed” condition

1 Push rod adjusting screw
2 Pedal stopper

3 Brake lamp switch

4 Clevis pin

Fig BR-1 Adjusting brake pedal
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1 Adjust brake lamp switch bolt
Then, tighten lock nut securely

Tightening torque
16to22kg-m
(12 to 16 ft.lb)
2 Adjust pedal stopper until pedal
pad 15 positioned 185 mm (7 28 m)
above the floor Then, lock pedal
stopper with lock nut

Tightening torque
08tol1kgm
(6 to 8 ft-1b)

3 Adpst the length of push rod
until a pedal free play of 1 to 5 mm
(0 C4 to 020 1n) 1s obtamed at the
pedal pad Then, tighten lock nut
securely

Tightening torque
16to22kgm
(12 to 16 ftib)

Note Use care not to allow the push
rod getting into master cylinder

4  After adjustment 1s made, depress
and release brake pedal several times
to msure that it travels over its entire
stroke [145 mm (5 71 )] smoothly
without showing squeak noise, twist-
ing or 1nterference

Front disc brake

Adjustment 1s not necessary under
normal condition since pad-to-rotor
clearance 15 automatically com-
pensated by elasticity of piston seal
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Rear brake

1 Make sure that each wheel cyl-
inder lever of parking brake 1s properly
returned to its original position

2 Depress brake pedal several times
so that brake shoes are settled down m
normal positions

3 Rotate adjusting cam n the same
direction as car dnives forward until
shoes drag against brake drum

=) BR243
Fig BR-3 Rear brake shoe

adjusting cam
{Sedan and Hardtop)

BR244

Fig BR-4 Rear brake shoe
adjusting cam
(Station Wagon)

BR-3

4  Turn out cam a httle at a time
untll brake drum 1s free from shoe
grab

Hand . brake

1  Adjust rear brake shoe to drum
clearance before adjusting hand brake
2 Take up all slack in rear cable,
tighten lock nut firmly

Note Any slightest pull on wheel
cylinder lever cannot be tolerated
when adjusted

BR246
Fig BR-5 Rear cable adjuster

3 Adjust front cable so that, when
hand brake control lever 1s pulled by a
force of 20 kg (44 Ib), a lever stroke of
90 to 100 mm (354 to 394 in) 15
obtamned Then, tighten lock nut se-
curely

1 Adjusting nut 3 Center lever

4 Center lever bracket
Fig BR-6 Center lever

2 Equalzer

4  Ascertain that each wheel c¢ylin-
der lever 1s returned to 1ts ongmal
position with hand brake control lever
moved back
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Fig BR-7 Adjusting hand brake

5 Replace front and rear cables 1if
adjustment 1s no longer effective on
their threaded ends

After adjustment

1. Make sure that each wheel cyl-
inder lever 15 returned to its onginal
posttion as hand brake lever 1s moved
back Also check to be sure that inner
cable 1s not slackened excessively

2 Make sure that ratchet 15 applied
positively as hand brake control lever
15 pulled back This lever should be
released and automatically retum to
its ongmnal position when lever 1s
rotated 60° It should not show any
evidence of bind or noise

Brake warning light

Bend down hand brake warning
lamp switch plate so that brake
warning light comes on when ratchet
at hand brake control lever 1s moved
back one notch and goes out when
returned to onginal position

Bleeding hydraulic
system

Hydraulic brake system must be
bled whenever any line has been
disconnected or ar has 1n some way
entered this system.

When pedal feeling was “‘spongy”
pedal action, 1t 1s an indication that air
has entered in the system

Bleeding hydraulic system deserves
much attention as 1t 1s an essential
factor for regular brake service oper-
ation
1 Clean all dirt around master
cylinder reservoir, remove cylinder
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cover and top up reservoir with
recommended brake fluxd
2. ‘Thoroughly clean mud or dust
from bleeder valve so that outlet hole
15 free from any foreign matenal
Install a bleeder hose to bleeder valve
Diy the other end of hose m a
container filled with brake fluid.
3. Depress brake pedal two or three
times and keep pedal fully depressed.
4  With brake pedal fully depressed,
open bleeder valve to exhaust air

Notes-

a. Carefully monitor brake fluid level
at master cylinder during bleeding
operation.

b Do not re-use brake flud drained
dunng bleeding operation.

¢. Bleed air in the following sequence.
Rear wheel — Front wheel

d Exercise care not to splash brake
fluid on painted portions

5 Close bleeder valve quickly as
brake pedal 1s on down stroke

6 Allow brake pedal to retum
slowly with bleeder screw closed

7. Repeat bleeding operations until
no awr bubbles show 1n hose

Notes

a Brake fluid containing air is white
and contains air bubbles

b Brake fluid containing no air runs
out of bleeder valve n a solid
stream free of air bubbles

8 Repeat above steps on the re-
maiming brake line to expel air

BRAKE PEDAL

Removal
1 Remove pedal return spring

1 Fulcrum pin
Fig BR-8 Brake pedal mounting

2 Cotter pin

BR4

2. Remove cotter pin from clevis
pin, and separate pedal from Master-
Vac push rod.

3 Remove fulcrum pm and pedal

Note Turn fulcrum pin clockwise to
loosen it

Inspection

Check brake pedal for the following
items, servicing as necessary

1 Brake pedal
2 Pedal bushing
3 Pedal shaft sleeve

4 Fulcrum pin
5 Return spring

Fig BR-9 Brake pedal

1  Check pedal bushing for wear,
deformation or damage

2 Check pedal shaft sleeve for wear
or roughness

3 Check for bent brake pedal

4  Check for fatigued return spring

Installation

Install brake pedal in the reverse
sequence of removal, paying attention
to the following instructions
1 Install fulecrum pmn from the
right side

2 Install clevis pin from the night
side

3 Install return spring with the
longer hook toward pedal arm

4 Apply a coating of recom-
mended multipurpose grease the inner
and outer faces of pedal bushing,
clevis pin, and hooks of return spnng
Charge the clearances mn bushings
with grease.
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Grease

BR250
Fig BR-10 Greasing place

5 Adjust the brake pedal after
wnstallation (Refer to the wnstructions
under “Adjustment.”)
Tightening torque
" +Fulcrum pin
36to42kgm
(26 to 30 ft-Ib)

Pedal stopper lock nut
08tollkgm
(6 to 8 ft-lb)

MASTER CYLINDER

The master cylinders are of a
tandem type, which actuates on the
front and rear brake lines independent-
ly

Braking force 1s constantly main-
taned when failure occurs 1n etther
the front brake system or the rear
brake system, Falure in the front
brake system will leave the rear brake
still operative or failure in the rear

brake system wiil leave the front brake
system stul operative

The brake flwd level gauge 1s
available as an standard equipment for
model SSS

The brake warmng hght (BRAKE)
located on the instrument panel comes
on to indicate that the brake flud
level 1in the cylinder is lower than the
minumum allowable level

Two types of master cylinder are
used, one for disc brake and the other
for drum brake. They differ from each
other in the reservoir capacity and
check valve

Dasc brake

Reservorr capacity

110 cc (6.71 cu 1n)

Brake warning hght goes on
when remainmg fluid 1n
reservour reaches the
amount of

60 cc (3 66 cuin)

The reservorr 1s equipped with a
retention cap To remove this cup,
proceed as follows
1  Turmn retention nng fully in the
REMOVE direction
2 Pull out retention cap

To mnstall 1t, proceed as follows
1.  Turn retention nng (used i the
retention cap) fully in the REMOVE
direction
2 Algn the projection 1n retention
ring with the sht 1n the reservoir tank
and push retention cap in the tank
3 Tumn retention nng fully in the
TIGHTEN direction

]
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BR262

Fig BR-11 Cross-sectional view of drum brake master cylinder

BR-5

(Made by Tokico)
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1 Remove reservoirr cap and filter
and drain out brake fluid,

2 Pry off stopper ning, using a
screwdnver .

3 Remove stopper screw and take
out stopper, primary piston assembly,
spring, and secondary piston assembly,
1n the order shown

Note Discard cup if it is removed
from piston assembly and use a new
one

4  Unscrew plug to gain accessibihity
of check valve for disassembling

BR253 Note Never detach reservoir tank If
it 15 removed for any reason,

1 Reservoir cap 5 Pnmary piston return spnng discard 1t and nstall a new one Do
2 Reservolr tank 6 Pnmary piston di ble brak
3 Secondary piston return spring 7 Level gauge noE remove or disassemble brake
4 Secondary piston fluid level gauge

Fig BR-12 Cross-sectional view of disc brake master cylinder with level gauge fluid level gauge
(Made by Nabeo) ~ DraKe gaug

r _
/ A

Removal 3 Remove master cylinder secunng

nuts, and withdraw master cylinder

On the car not equipped with the from engine room side
Master-Vac Note Before disconnecting brake
1 Pull out clevis pin, and separate tube, be sure to use a contamner that FH—3
brake pedal from master cylinder push receives draining brake fluid Use of T
rod a rag 1s also suggested to keep Maximum
2 Disconnect brake tube from adjacent parts and place clean at all | tevel
master cylinder times e
—®

Disassembly i ®
o) o

BR255
1 Lead wire 5 Magnet
2 Resistor 6 Float
3 Filter 7 Reed switch
4 Case

Fig BR-14 Brake fluid level gauge

5 Stopper

6 Primary piston assembly

7 Pnmary pistom return spring

BR254 8 Secondary piston assembly
I Reservoir cap 9 Secondary piston return spring Operation  The float lowers as level of
2 Filter 10 Plug brake fluid becomes low
3 Stoppernng 11 Check valve As the magnet 1s close to the reed
4 Stopper screw 12 Reservorr switch, switch contacts are closed
Fig BR-13 Master cylinder to hght the brake warning hght
O
BR-6
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Checking method Raise cap, and
ascertain that brake warning Light
goes on when float comes into
contact with stopper

Inspection

Thoroughly clean all parts in a
suitable solvent, and check for worn or
damaged parts Replace any part that

15 faulty

Note Do not clean rubber parts with
muneral oi, since this will be the
sure way of deteriorating parts Use
brake flmd or alcohol When
alcohel is used for cleaning these
parts, do not immerse them in it
longer than 30 seconds After parts
are cleaned, dry with compressed

arr

1  Check cylinder and piston for
evidence of abnormal wear or damage
Replace if found defective.

2 Check piston-to-cylinder ciear-
ance If it 1s more than 015 mm
(0 0059 1n), replace either piston or
cyhinder

3  Check for weakened, fatigued or
damaged sprngs, replacing as neces-
sary

Return spring Primary side Secondary side
Maker Tokico Nabco Tokico Nabco
Free length mm (1n) 55217) 545 (2 146) 505 (1988)
Instatled load kg (Ib) (‘ltg :8 ig) Do not disassemble %gt&‘;‘%—) (g g :g g 81)
Length mm (in) 35 7 (1 406) 34 5(1358) 331(1303)

Brake tube connector
15to18kgm
(11 to 13 ft-Ib)

4 When master cyhnder s disas-
sembled, be sure to discard cups and
valves Replace any other parts which
show evidence of deformatin, wear or
otherwise damage

5 Replace damaged ol reservous
and caps

Assembly

Assemble master cyhnder 1n the
reverse  sequence of disassembly,
paywing particular attention to the
following notes

BRAKE LINE

Notes

a Replace gaskets and packings with
new ones. S

b Apply brake fluid or rubber grease
to shding contact surfaces of parts
to facilitate assembly of master
cylinder

Installation

Install master cyhnder in the
reverse sequence of removal
Bleed air out of master cylinder
after 1t 1s installed in its onginal
position
Tightening torque
Brake masier cylinder
attaching nut
08tol1kgm
(6 to 8 ft-lb)

1 Brake hne pressure
differential warning
hght switch

BR855
Fig BR-15 Brake line

BR-7
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Removal

1 Removing flare nuts on both ends
and chips effects the removal of brake
tube and brake hose

2 Rear brake hose can be removed
by disconnecting the tube and then
turning round the hose

Inspection

Check brake hnes (tubes and hoses)
for any evidence of crack, deten-
oration or other damage Replace parts
which are faulty

If leakage occuis at and around
jonts, retighten or, 1f necessary,
replace faulty parts

Installation

Pay particular attentions to the
following 1nstructions when installing
brake lmes
1. Leave a sufficient space between
brake lines and adjacent parts so that
brake lines are completely imparted
from vibration duning driving
2 Exercise care not to warp nor
twist brake hoses

Extreme care should be taken of
brake hoses so that they are kept away
from tires and suspension system
components

3  Using Flare Nut Torque Wrench
GG94310000, tighten each connector
to the specified torque

BR257
Fig BR-16 Tighterning brake tube

Tightening torque
Brake tube and hose connector
15 to 1.8 kg-m
(11 to 13 ft-Ib)
Connector mounting bolt

6 mm diameter bolt
05to 07 kgm
(4to 5 ft-Iv)

8 mm diameter bolt
O08to! 1kgm
(6 to 8 ft-lb)

4  Upon completion of nstallation
of brake hnes, bleed air out of brake
hnes

Front brake hose

Installing the front brake hose re-
quures the following special cares

1 Keep the car in ‘straight ahead
posttion and raise the right and left
front wheels from ground by placing a
jack under crossmember

2 Connect brake hose to brake tube
at the bracket on front strut and
secure with lock spring

Tightening torque
17to020kg-m
(12 to 14 {t-Ib)

3. Install hose to bracket on the
body side, and secure with lock spnng
Do not twist hose when mnstalling

Fig BR-17 Installing front brake hose

Note When replacing hose, always
renew copper gasket
Do not allow dirt and water to get
into brake hose and tube

4  The standard assembly clearance
18 as follows

Body-to-hose clearance

(Full bound at maximum

turn of steering handle)
Approximately 25 mm (0 98 in)

NP-valve

The NP-valve completely separates
the front and rear brake Lines, allowing
them to function mdependently, and
preventing the rear brakes from lock-
ing before the front brakes Conse-

BR8
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quently, even in emergency braking,
the brakes operate safely and effec-
tively Problem, such as brake hne
leakage, 1n either the front or rear
brake system will not affect the nor-
mal operation of the unaffected sys-

tem (D

Master cylinder Front wheel

rear side cylinder
»
Rear wheel
Master cylinder
cyhnder
front side
1 O-nng
2 Plunger BRSS6
3 Back-up nng
4 Y seal 7 Spring
S Lip seal 8 Cup seal
6 Valve body 9 Spnng retamner
Fig BR-18 Cross-sectional view of
NP-valve
Operating test

Conduct following periodic test
every scheduled maintenance period

At the test, place the car on dry
concrete road with no more than a
dnver laden and apply a sudden brake
at 50 km/h (30 mles/h)
1 NP-valve functions normally when
rear wheels lock simultaneously with
front wheels or when front wheels
lock ahead of rear wheels
2 If the rear, instead of front,
wheels has locked 1n advance, it may
be attnbutable to malfunctioning of
NP-valve Replace NP-valve with a new
one as an assembly.,
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HAND BRAKE Removal

Zontrol stem

1. Disconnect terminal from hand
brake warning switch

2 Remove nuts securing control
bracket 1n place on dash panel

3 Pull out lock pin and cotter pin,
and then remove control stem as-
sembly,

BR261
1 Control stem 6 Control yoke 11 Rear cable adjuster
2 Control ratchet spring 7 Lever spring 12 Cable lock plate
3 Control ratchet 8 Control lever 13 Return spring
4 Control guide 9 Front cable 14 Rear cable
5 Control bracket 10 Center lever 1§ Clevis

Fig BR-21 Control stem
Fig. BR-20 Hand brake linkage

Front cable

1  Remove return sprng, and loosen
adjuster lock nut Separate front cable
from control stem

2. Remove nuts secuning cable to
dash panel, and remove cable from the
engine compartment side

NN
i@

Fig BR-22 Front cable attaching nut

BR9
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Rear cable (Sedan and Hardtop)

1 Retum sprning
2 Cable adjuster

1 Basconnect rear cable at adjuster
Unfasten return spring from center
lever

2 Remove cable lock plates from
rear suspension

3  Remove clevis from wire attach-
ing to rear wheel cylinder

Rear cable (Station Wagon
and Van)

1 Unfasten pull spring Remove
clevis pin on the balance lever side and

on the wheel side, and detach cross
rod

DISC BRAKE
Description
Pad replacement

DISC BRAKE
Description
The Annette type disc brake has

two pistons on one side of the brake
rotor

Downloaded from www.Manualslib.com manuals search engine

BR264

3 Lock plate

4 Clevis pin
Fig BR-23 Rear cable
2 Remove nut secunng cross rod

balance lever, and detach balance lever
from rear axle housing

Fig BR-24 Balance lever

FRONT BRAKE

Inspection

1 Check control stem and ratchet
for evidence of wear or other damages
Replace parts which are faulty

2 Replace worn or fatigued springs
3 Check wires for ewidence of dis-
continuity or other detenoration Re-
place 1f necessary :

4  Replace faulty warning hight and/
or switch

5 Check parts at each connection
and, if found deformed or damaged,
replace

Installation

Install hand brake assembly 1n the
reverse sequence of removal by closely
observing the following instructions

1 When installing, apply a coating
of grease to sliding contact surfaces
Make sure that each shding part func-
tions smoothly without bind

2 Upon completion of installation
of hand brake assembly, adjust the
entire system as per instructions de-
scribed under topic “ADJUSTMENT”
3 Make sure that each cable is not
mterfered with by any adjacent parts
Do not apply an undue stress to
cables

CONTENTS
BR-10 Removal and installation BR-12
BR-10 Disassembly and assembly BR-12
BR-11 Inspection BR-13

With the aid of the yoke, the pads
clutch the rotor equally from both
sides Brake adjustment 15 not neces-

BR-10

sary because pad clearance 1s automati-
cally adjusted due to the elasticity of
the piston seal


http://www.manualslib.com/

BRAKE SYSTEM

1 Bias spnng 5 Piston B

2 Yoke 6 Boot

3 Bleeder 7 Retaimng nng
4 Piston seal 8 Cup

{

9 Yoke spnng 13 Pad sprng

10 Bias nng 14 Pad
11 Piston A 15 Pin
12 Cylinder body BR586

Fig BR-30 Exploded view of Annette type disc brake

Cylinder side

Piston side

(-

Compression

Movement exceeding the

elastic displacement 1s

released with shpping on

the seal surface

Decompression

Returns n elastic
displacement of the
seal

BRO55

Fig BR-31 Piston seal automatic adjusting operation

Pad replacement

Removal

To remove the brake pads, proceed
as follows

1 Jack up front of car and support
it with safety stands Remove front
wheels

2  Remove clips, and pull out pns,
extracting coil spring and pad springs
by hand

Note Check to ensure that pad
springs rebound easily

3 Detach pads from caliper as-
sembly with phers

Note. After removing pads, do not
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depress brake pedal since piston
will jump out

BR587
Fig BR-32 Remouing pad
4  To wnstall brake pads, proceed as
follows
(1) Clean and apply P B C grease on
yoke guide groove of cylinder bedy,
shding contact portions of yoke, and
end surface of piston

BR-11

Notes

a Do not use common brake grease

b Be careful not to get brake grease
on rotor and pads

(2) Loosen air bleeder and push
piston B (outer piston) m cyhinder
until the end surface of piston B
comncides with the end surface of
retaimng nng on boot Then mner pad
can be nstalled

. Fig BR-33 Pushung piston

Note Piston can be easily pushed mn
by hand, but if pushed too far,
groove of piston will go mside of
piston seal as shown in Figure
BR-34 At this point, if piston 1s
pressured or moved, piston seal will
be damaged If piston has been
pushed in too far, remove brake
assembly and disassemble it Then,
push piston out mn the direction
shown by arrow
Assemble it agan, refermng to fol-
lowing section

Piston scal

)

Normal
position

|
|
§
<

Fig BR-34 Position for pushing piston

BR409

(3) Push piston A (inner piston) in
cylinder by pulling yoke as shown in
Figure BR-35 The outer pad can then
be 1nstalled
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BRbB9
Fig BR-35 Pulling in ptston A

5  After installing pads, depress
brake pedal several times, and pads
will settle into proper position

Note When worn out pads are re-
placed with new ones, brake flud
may overflow reservoir While re-
placing pads keep loosening bleeder
to release brake fluid

6 Install wheels and lower car to
ground

Inspection

Because clearance between pad and
rotor 1s adjusted automatically, pad
wear should be checked periodically

1 Clean pads

Note Do not use mineral o1l to clean
pads

2 If pads are incompletely seated,
solled, greasy, or deteriorated from
overheating, replace them

3 If pads are worn to less than 2 0
mm (079 in) i thickness (not in-
cluding metal backing plate), replace
all four pads at the same time

Note Always replace pads n full set
of four, using genuine parts

4 Check rotor, referring to follow-
g section ‘“‘Inspection™

Removal and
installation

Removal

1 Remove pads Refer to “Pad Re-
placement”
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2 Remove brake tube from caliper
assembly

Notes

a When removing brake tube, use
suitable tube wrench Never use
open end or adjustable wrench

b Plug up hole i the cahiper so that
brake flmd does not flow out from
cylinder body

3 Loosen bolts securing cylinder
body to knuckle spindle and remove
caliper assembly from strut

Fyg¢ BR-36 Detaching brake caliper
assembly

4 If necessary, remove disc rotor as
follows

(1) Remove hub cap and cotter pin
(2) Loosen beanng lock nut and
remove wheel hub with disc rotor

(3) Secure wheel hub in a wise,
loosen bolts and remove rotor from
wheel hub

BR590
Fig BR-37 Remouing rotor

Installation

1 Install disc brake assembly and
disc rotor in reverse procedure of
removal

Note When installing wheel hub to
knuckle spindle, refer to Section
FA for “Wheel Bearing Adjust-
ment”

BR-12

2 Tightering torques are as follows

Disc rotor secunng boits
39to53kg-m
(28 to 38 ftb)

Caliper secunng bolts
73t099kgm
(53 t0 72 fi-lb)

Brake tube flare nuts
15to18kgm
(11 to 13 ft.lb)

Note When installing brake tube, use
Pipe Torque Wrench GG94310000

3 After instaling pad, bleed air
from system

Disassembly and
assembly

Disassembly

1 Dran brake flud from top hole
of cylinder body

2 Remove air bleeder valve

3 Push both pistons A and B into
cyhnder Refer to previous section
“Pad Replacement”

4  Place yoke 1n a vise as sketched
below, and tap the top of yoke lightly
with a2 hammer The cylinder will then
separate from yoke See Figure BR-38

9-111'."

BRSY1
Fig BR-38 Tapping yoke

5 Remove bias ning from piston A
6 Remove retaming nngs and boots
at the end of both pistons A and B

7  Push out pistons in one direction
8 Remove piston seals

Note Be careful not to damage piston
and cylinder body

9 Remove yoke spring from yoke
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1 Retaming ring
2 Boot

BR412 3 Bias ng
Fig BR-39 Cylinder body and
piston
Assembly

1 Apply rubber grease to cyhnder
bore and install piston seal
2 Insert bias nng nto piston A so
that the roundish portion of 1t faces
the bottom of piston A bore See
Figures BR-40 and BR-41

Notes

a Be careful not to mustake piston B
for piston A

b Pistons A and B are distinguished
from each other by a dent at the
mner bottom of piston A

WA
1t
]
) I BR414
1 Roundish portion 3 Chamfer
2 Piston A 4 Yoke
Fig BR-40 Assembly of bias ring
to piston A
Piston A Pistion B
BR415

Fig BR-41 Pistons A and B

Note Bias ring must be installed on
the oniginal position

3 Apply rubber grease lightly to the
shding portions of pistons and nsert
into cylinder

Downloaded from www.Manualslib.com manuals search engine

Notes

a When mserting pistons, be careful
not to msert too far Refer to “Pad
Replacement”

b. Install piston A so that the yoke
groove of bias ring of piston A
coincides with the yoke groove of
cylinder

4  Install boot and retaining ring
5 Install yoke springs on yoke

Outer face
’—\\ /—‘“‘s
= ———
\ /
Inner face BR416
1 Biasspring

2 Yokesprng

Fig BR42 Yoke with yoke spring
and bias spring

6  Install bias spring to yoke _

7 Apply PBC grease to the yoke
shding part of cylinder Then reposi-
tion the bias ring so that the groove of
bias ring coincides with yoke

8 Leaving yoke sprnings 1nserted
lightly into cylinder groove, assemble
cylinder body and yoke by tapping
yoke lightly See Figure BR-43

Fig BR-43 Assembling yoke gnd
cylhnder

BR-13

9 Install air bleeder valve on caliper

Inspection
Caliper, pad and piston

Clean all parts and check for fol-
lowing

Note Clean rubber pads with alcohol
or brake fluid, not with mineral oil

1 Cylinder body

(1) Check inside surface of cylinder
for score, rust, wear, damage and
attached foreign substances If any
surface fault 1s detected, replace cyl-
tnder body

(2) Minor damage from rust of
foreign substances may be eliminated
by polishing the surface with a fine
emery cloth If the damage 1s major,
the cylinder assembly must be re-
placed

2 Check piston for score, rust, wear
damage and attached foreign sub-
stances, replace if any fault 1s detect-
ed

Note Do not use emery cloth on the
piston surface because it 1s plated

3 Check the shding portions of
yoke for wear and deformation, re-
place 1f necessary

Note As a rule, replace piston seals,
dust covers and bias nng each disas-
sembly -

Piston seal

If brake fluid leakage 1s found only
on piston seal, or pad does not return
properly, replace piston seal with a
new one 1n the manner described in
previous section “Disassembly and As-
sembly’” Keep component parts clean
while disassembling

Rotor

After disc brake assembly has been
removed, mspect rotor as follows

1 Check rotor for score and dam-
ages If excessive, machine recondi-
tioning will be required


http://www.manualslib.com/

BRAKE SYSTEM

2 Measure run-out of either rotor 3 Measure thickness of rotor, using
a micrometer

4 If thickness of rotor is beyond
wear hmit 8 4 mm (0 331 1n), replace

face
If 1t exceeds the lhmited value,
machine reconditiomng or replace-

ment 1s required rotor
Limut of reconditioning 1n thickness
15 84 mm (0331 in) Standard rotor
thuckness 1s 10 mm (0 39 1n)
Run-out of rotor should be less
than 012 mm (00047 ) at total BAR571
indicator reading Fig BR-44 Measuring run out of rotor
REAR BRAKE
CONTENTS
DESCRPIPTION BR-14 Brake assembly BR-15
REMOVAL BR-14 Wheel cylinder BR-16
Disassembly of wheel cylinder BR-15 ASSEMBLY AND INSTALLATION BR-16
INSPECTION BR-15 Wheel cylinder BR-16
Brake drum BR-15 Brake drum BR-16

DESCRIPTION REMOVAL

I Jack up the rear of car, and
remove tire and brake drum If brake
drum 1s hard to remove, use bolts (8
mm diameter, 1 25 mm pitch) to dnve
1t out

2 Turn pin 90°, and remove anti-
rattle spring

3 Remove return springs and brake
shoes

The rear brake 15 of a leading- be adjusted by turning the end of the
trailing type Brake shoe clearance can adjuster wedge

BR279 1 Brake shoe adjuster 3 Return spring
1 Brake disc 8 Retum spnng cylinder side 2 Brake shoe assembly 4 Antr-rattle pn
2 Retum sprng adjuster side 9 Bleeder Fig BR-46 Remove shoe assembly
3 Brake shoe adjuster 10 Lock plate A
4 Brake shoe assembly-fore il Lock plate B 4  Remove bolts securing adjuster
5 Anti-rattle pin 12 Lock plate Cand D and detach adjuster
6 Lever 13 Dust cover 5 Dt
7 Rear wheel cylinder 14 Brake shoe assembly-after sconnect brake tube

6 Pull out clewis pin to separate
Fig BR-45 Rear brake hand brake cable and lever

BR-14
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7 Remove dust cover, adjusting
shums and lock plates, wheel cylinder
can then be remcved easily

8 Remove and remnstall the brake
outlined under “REAR

disc as
AXLE”

faces of cylinder and piston, and
piston cup

(Tokiko)

1 Brake tube 4 Lever 1 Snap ring
2 Hand brake cable S5 Dust cover 2 Dust cover
3 Clevis pin 3 Piston
4 Pisto
Fig BR-47 Remove wheel cylinder 5 Cylml'(lj::lp
6 Breeder
. 7 Hand brake lever
Disassembly of wheel 8 Lock plates
cylindel‘ 8R282 9 Dust cover
Fig BR-48 Wheel cylinder
1  The wheel cyhnder can be disas-
sembled 1n 1ts mounted condition Do
not remove 1t unless replacement of
the entire master assembly 1s neces- |NSPECT|ON

2  The allowable maximum “out-
of-round” of brake drum 15 002 mm
(00008 n) Re-condition or replace
brake drum f specified hmat 1s
exceeded

3 Measure for tapered brake drum
If specified m:t of 0 02 mm (0 0008
i) 15 exceeded as measured at a
posttion where the distance of 40
mm (1 57 1n) 1s kept away from inlet,
re-condition or replace brake drum

4 Contact surface with which
Inings come wnto contact should be
finished to such an extent that it is
ground by a No 120 to 150
sandpaper

5 Using a drum racer, fimish brake
drum by machining if 1t shows any
stign  of score marks, partial or
stepped wear on 1ts contact surface

Note After brake drum 18 com-
pletely re-conditioned or replaced,
check drum and shoes for proper
contact pattern

Brake assembly

1 Replace linings which are crack-
ed, worn or oil-stained.

sary
um 2 Replace liungs 1if their thick-
2 T;’ disassemble, remo;e snap Brake dr nesses are worn down to less than 15
nng, us;: co;er, piston, 32 piston 1  Replace brake drum whose dia- mm (0 059 1n)
cup, 1n the order enumerate meter 15 beyond the imit of 1 4 mm 3 Replace shoe return spnings
(0055 1n) with respect to the which are broken or fatigued
Note Exercise care not to give standard nner diameter of 228 6 mm 4 Replace fatigued  antirattle
scratches to sliding contact sur- (9 1n) springs, damaged pins and/or retainers
Standard dimensions of shoe springs
Installed
, ltem Free length Dia of spring O D of cot No of cotls length/load
mm (in) mm (in) mm (in) mm/kg (in/Ib)
1315/7t0 8
Cylinder side 1207 (4 75) 2 (0 08) 12 (0 47) 36 (5 177/15 to
18)
122 4/135 to
Adjuster side 1204 (4 74) 2(008) 10 (0 39) 325 16 5 (4 819/
2981t0364)
149/7t0 8
Anti-rattle 20 5 (0 807) 2(008) 18 (071) 5 (0587/15 to
18)
BR-15
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Wheel cylinder

1  Replace any cylinder or piston
which 1s scratched, scored or worn on
its shding contact surface

2 Replace worn parts if piston-to-
cylinder clearance 1s beyond 0 15 mm
(0 0059 )

3  Replace piston cup which 15
worn or damaged

4  Replace 1if contacting face of
cylinder and shoe 15 worn locally or
In step

5 Replace damaged dust cover,
fatigued piston spring or damaged

threaded parts
6 Replace tube connector which 15
worn on 1its threaded portion

ASSEMBLY AND
INSTALLATION

Wheel cylinder

1 To  assemble,
sequence of disassembly
2 Apply rubber grease to rubber
parts to facihtate the assembly oper-
ation

3 To nstall wheel cylinder, nsert
hand brake lever into disc, and fit
wheel cylinder into position Then
drive 1n the parts A, B, C and D, in
the order shown, using a hammer

reverse  the

DESCRIPTION
Inspecting vacuum pressure
Inspecting check valve
Operation test

REMOVAL

DISASSEMBLY
Rear shell-seal assembly
Dhaphragm plate assembly

DESCRIPTION

A vacuum suspended Master-Vac 1s
installed behund the master cylinder
As the brake pedal 1s depressed, fluid
1s forced under high pressure through
the brake pipes to the wheel cylinders
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BR283

Made by NABCO

Fig BR-49 Lock plate

Brake drum

1  To install, reverse the sequence
of removal Note the following in-
structions

2 Apply a coating of brake grease
to the parts indicated 1in Figure
BR-50, wheel cyhnder-to-disc shding
surfaces, cylinder lever pivot, adjuster
wedge surface and penphery of
tappet

Note Apply a thin coating of grease
to shoe-to-disc sliding surfaces (6
places), exercising care not to wet
lining wath grease

MASTER- VAC

Fig BR-50 Ponts requiring grease

3 Measuring wheel cylinder shding
resistance using a spring scale
Standard shding resistance
207 kg
(4to 151b)
Adjuster mounting nut
tightening torque
l14to 18 kgm
{10 to 13 ft-lb)

Fig BR-51 Measuring wheel cylinder
shding resistance

CONTENTS
BR-16 Front shell-seal assembly BR-20
BR-17 INSPECTION BR-20
BR-18 ASSEMBLY AND ADJUSTMENT BR-20
BR-18 Rear shell-seal assembly BR-20
BR-18 Diaphragm plate assembly BR-20
BR-19 Front shell-seal assembly BR-20
BR-19 Fnal assembly BR-20
BR-19 INSTALLATION BR-21

to retard or stop the car

The Master-Vac has a spring loaded
disphragm of 1143 mm (M45 type,
4% 1n) and 152 4 mm (M60 type, 6 in)
in drameter It operates on negative

BR-16

pressure produced in the engine intake
mamfold

The tandemy master cylinder 1s
capable of producing hgh pressure
even 1f the Master-Vac 1s faulty
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BR268

Piate and seal

Push rod

Draphragm

Rear shell
Diaphragm plate
Seal

Vacuum valve
Poppet assembly
Valve bedy guard

10 Aur silencer filter

11 Valve operating rod
12 Valve return spring
13 Poppet return spring
14 Exhaust valve

15 Valve plunger

16 Reaction disc

17 Diaphragm return spring
18 Front shell

OO B W =

Fig BR-52 Sectional view of Master-Vac

Inspecting vacuum
pressure

1 Connect a vacuum gauge, in the Master-Vac, as shown m Figure
lime, between check valve and BR-53.

BR169
1 Check valve

2 Vacuum gauge

Fig BR-53 Aimr-tight test set-up

2 Start engine and increase engine
speed Stop engme when vacuum
gauge indicates 500 mmHg (19 69
nHg)

Air-tight test

1  Fifteen seconds after engine 1s
stopped, observe the rate of drop n
air pressure registered by vacuum
gauge If a pressure drop of 25
mmHg (098 1nHg) 15 exceeded, refer
to the following chart to determine
the cause of failure

Probable cause Corrective action
1 Air leakage at check valve Replace check valve
2 Arr leakage at push rod seal. Replace seal
3 Aur leakage between valve body and Repair or replace faulty
seal part(s)
4 Air leakage at valve plunger seat Repair or replace seat
5 Damaged piping or joints Repair or repiace
BR-17
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2  Fifteen seconds after engine 1s
stopped and brake fully applied,
observe the rate of drop mm ar

Note Determine as to whether a mal-
function occurs either in Master-
Vac or check valve Always inspect

If a pressure drop of 25 mmHg (098
inHg) 1s exceeded, refer to the follow-
mg chart to determine the cause of

pressure registered by vacuum gauge

failure

Probable cause

Corrective action

1 Aur leakage at check valve
2 Damaged diaphragm
3 Reaction disc dropped off

4 Air leakage at poppet assembly seat

and valve body

Replace check valve
Replace

Renstall and check push
rod for proper turn

Replace faulty part(s)

Note When replacement of any part
is required, be sure to renew
Master-Vac as an assembly

Inspecting check valve

1 Remove chp and disconnect
hoses at connections The check valve
can now be removed

/ }—\\ ‘\ S
£ Q\ BR281

Fig BR-54 Location of check valve

2  Using a Master-Vac tester, apply
a vacuum pressure of 500 mmHg
(19 69 1nHg) to the port of check
valve on the Master-Vac side If a
pressure drop of 10 mmHg (0 39 inHg)
15 exceeded mm 15 seconds, replace
check valve with a new one

3. When pressure 1s apphed to the
Master-Vac side of check valve and
valve does not open, replace check
valve with a new cne
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Master-Vac side
BR289

Manifold side

1 Sprng
2 Valve

Fig BR-55 Cross-sectional view
of check valve

Operation test

1 Connect an oil pressure gauge, in
brake line, at connection on master
cylinder
2 Install a spring scale on brake
pedal
3 Start engine, and increase engine
speed untill a vacuum pressure of 500
mmHg (19 69 1nHg) 1s registered on
vacuum pressure gauge With a vacuum
pressure of 500 mmHg (19 69 inHg)
held, measure an oil pressure with
respect to each pedal operating force

Relationshup between o1l pressure
and pedal operating force 15 illustrat-
ed i Figure BR-56 for M45 and 1n
Figure BR-57 for M60 If test results
are not as specified in Figure BR-56 or
BR-57, check Master-Vac for cond:-
tion 1n a manner as described under
“Inspection”, before removal of this
unit

Also check brake line for evidence
of fluxd leakage

BR-18

check valve first

100 (1,420)
90 (1,280)
80 (1,120)
70 (3,000)
60 (850
50 (710)
40 (570) ,
30 (430) /// 74

20 80—} /4
1/

10 20 30 40 50 60
(22)(44)(66)(88)(110)(132)

10 (140)

Brake fluid pressure l(g/cm2 (ps)

Pedal operating force Ib
BR285 perating kg (Ib)

Fig BR-56 Performance curves of
Master-Vac (M45)
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Fig BR-57 Performance curves of
Master-Vac (M60)

REMOVAL

Referring to Figure BR-58, remove
parts i numerical order enumerated.

Install these parts in the reverse
sequence of removal

BR175

Fig BR-58 Removal method of
Master-Vac
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Note After Master-Vac 1s properly
installed on car, be sure to conduct
an air-tight test and operation test
described previously in this Section

DISASSEMBLY

When disassembling Master-Vac,

observe the following instructions

a) Thoroughly clean mud or dust from
Master-Vac

b) Extreme care should be taken not
to allow dirt, dust, water or any
other foreign matter to get into any
component-parts
Be sure to select a clean place
before disassembly or assembly

¢) Mark mating jomnts so that they
may be installed exactly mn theur
ongwnal positions

d) Keep all disassembled parts ar-
ranged properly so that they may
readily be assembled at any time

¢) Clean rubber parts and synthe-
tic resin parts in alcohol

f) After all disassembled parts are
cleaned 1 an approved solvent,
place on a clean work bench Use
care not to allow dirt and dust
to come ntoc contact with these
parts

1  Install spacer on rear shell spacer
temporanily Place Master-Vac 1n a
vise Use of soft jaws 1n suggested

2 Remove clevis and lock nut De-
tach valve body guard

1 Clewis 3 Valve body
2 Lock nut guard
Fyg BR-59 Remove rear shell

3 ldentify front shell and rear shell
clearly so that they may be reassem-
bled 1n therr ongmal positions from
which they were withdrawn (Bolts to
be attached on dashboard are not the
same 1n pitch)
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4 Using special tool “Master-Vac
Wrench ST08080000,” remove rear
shell-seal assembly, and disassemble
diaphragm plate assembly, front shell
assembly, diaphragm sprning and push
rod assembly

Fig BR-60 Remouing rear shell

Rear shell-seal
assembly

Pry off retainer with use of a
screwdniver as shown and detach
beanng and seal

Note. Do not disassemble -seal as-
sembly unless absolutely necessary
Whenever this 1s to be removed,
use care not to damage 1t.

Fig BR-61 Remouing retainer

Diaphragm plate
assembly

1 Place diaphragm plate assembly
on a clean work bench Detach
diaphragm from groove m plate as

Fig BR-62 Separating diaphragm

BR-19

2 Using a screwdnver as shown,
evenly pry air silencer retamer until 1t
is detached from diaphragm plate
assembly

Note Never use a hammer to remove
this retamer, since this will be the
sure way of damaging it

BRO8O

Fig BR-63 Remouing air stlencer
retainer

3 Pull out valve plunger stop key
and withdraw silencer and plunger
assembly

Note To remove valve plunger stop
key properly, proceed ‘as follows.
With key hole facing down, lightly
push valve operating rod sumul-
taneously while applying vibration
to it

BR181

Fig BR-65 Remouing valve operating
rod assembly
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4  Withdraw reaction disc

BR286

Fig BR-66 Remouving reaction disc

Front shell-seal
assembly

1  Detach flange from front shell
assembly

BR287
Fig BR-67 Remouing flange

2 Withdraw front seal assembly

INSPECTION

1 Check poppet assembly for con-
dition If 1t shows evidence of wear
or damage, replace 1t and valve
operating rod assembly

2 Check other component-parts for
condition If any part shows evidence
of wear or damage, replace 1t with a
new one

ASSEMBLY AND
ADJUSTMENT

Assemble 1n the reverse sequence
of disassembly

Rear shell-seal
assembly

1 Apply a coating of Master-Vac
grease to the sealing surface and lip
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of seal, and nstall that seal in rear
shell with the use of special tool
“Master-Vac O11 Seal Retamner Dnft
ST0O8060000 ™

BROBA

Fig BR-68 Installing oil seal

Note Referring to Figure BR-69,
mstall seal in place by properly
aligning the pawl of special tool
with seal hole Adjustment 1s
correct when specified length at
“A” 15 obtamed
Lenght “A”

6.7 to 70 mm
(0264 to 0 276 1n)

Fig BR-69 Length at “A”"

Diaphragm plate
assembly

1 Apply a thin coating of grease to
the shding contact portion on the
penphery of plunger assembly

BR1E6

Fig BR-70 Requiring grease place

BR-20

2 Install plunger assembly and
sdencer i diaphragm plate, and
hghtly push plunger stop key n
place

Note Diaphragm plate is made of
bakelite Exercise care m nstalling
plunger assembly not to damage
diaphragm plate

BROS3
Fig BR-71 Inserting stop key

3  Before mstalling diaphragm into
posihion, apply a thin coating of
mica-power to it except outer dia-
meter and seating portion with which
shell comes nto contact

4. Before installing reaction disc in
place on diaphragm plate, apply a
thin coating of Master-Vac grease

Front shell-seal
assembly

Before installing front shell-seal
assembly, apply a coating of Master-
Vac grease to the inner wall of seal
and front shell with which seal comes
into contact

Final assembly

1  Apply a thin coating of Master-
Vac grease to the outer edges of
draphragm with which rear and front
shells come nto contact, before
mnstalling diaphragm 1n position

2 Before installng push rod as-
sembly 1n place, apply a coating of
Master-Vac  grease to the shding
contact surface of diaphragm plate

3. Algn marks scribed mn the rear
shetfl and front shell Carefully tum
the special tool “Master-Vac Wrench
ST08080000” clockwise untd 1t
reaches notch in shell retamner
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Fig BR-72 Tightening rear shell

4  After assembly, adjust the length
of push rod to less than the specified
value indicated below Length adjust-
ment of push rod 1s made at the tip
of push rod
Length “B”
975 to 1000 mm
(0 3839 10 03937 )

FNERS
L
BR290

Fig BR-73 Length at “B”

BR288
Fig BR-74 Adjusting push rod length

INSTALLATION

Install in the ' reverse sequence of

removal

Note After Master-Vac is properly

mstalled in car, conduct an air-tight

and operational tests as previously
described.

SERVICE DATA AND SPECIFICATIONS

Brake type

Front ....

Rear
Hand brake .

Brake pedal

Free height
Full stroke of pedal head

Master cylinder

Inner diameter
Allowable maximum clearance
between cylinder and piston

Whee! cylinder
Inner diameter

Front (disc)

Rear
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mm (in) .

mm (in) .

mm (in)

mm (1n)

mm (1n)
mm {1n)

BR-21

t

Model Annette 14/15AL disc brake

Leading-trathing drum brake
Mechamcally-operated on
rear wheels

185 (7 28)
145 (5 71)

19.05( %)

015 (0.0059) max

511(2012)

2222 (%)
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Allowable maximum clearance between
cyhinder and piston mm (1n) . 0 15 (0 0059) max
Rear wheel cylinder shiding resistance kg(b) . . 2t07(4to15)

Brake rotor and drum

Rotor (disc) outer diameter mm (in) 245 (9 65)
Dium brake inner diameter (rear) mm (i) . .. 2286(9)
Rotor (disc) runout mm (in) o~ . 0 12 (0 0047) max
Drum inside out-of-round mm (in) . 002 (0 0008) max
Repair hmit of rotor 1n thuckness mm (n) 84 (0.331)
Repair limut of drum 1n diameter
(rear) mm (1n) . 230(9 06)
Lining
Pad (disc) Width x thickness x length  mm (in) . . 412x10x614
(1622x039x2417)
Lining (rear) min (in) 40x45x2195
Width x thickness x length (157x0177 x 8 642)
Hand brake normal stroke mm () . 90 t0 100 (3 54 to 394)
Tightening torque
Brake master cylinder attaching nut kg-m (ft-1b) . 08tol1(6to8)
Brake tube connection kg-m (ft-1b) 15t018(11to13)
Brake hose connection kg-m (ft-1b) 17t020(12 to 14)
Arr bleeder valve kg-m (ft-lo) . 07t009(5t07)
Fulcrum pin of brake pedal kg-m (ft-1b) . 3.6t042(261tc30)
Pedal stopper lock nut kg-mn (ft-1b) .. 08tol11(6t08)
Connector mounting bolt
6 mm diameter bolt kg-m (ft-1b) . 05t007(41t05)
8 mm diameter bolt kg-m (ft-Ib) . 08tol11(6to8)
Wheel cylinder mounting boits
Small kg-m (ft-1b) . . 05t007(4t05)
Large kg-m (ft-1b) . 15t018(11to13)
Caliper fixing bolt kg-m (ft-1b) . 73t099(53t072)
Rotor fixing bolt kg-m (ft-1b) 39to53(28 to38)
NP-valve mounting boit kg-m (ft-Ib) 03t004(2t03)
BR-22
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition  — Probable cause Corrective action
Spongy pedal Air in brake lines. Bleed thoroughly
Swollen hose due to deterioration or use of Replace hose and bleed system
poor quahty hose
Use of a brake flmd of which boiling point Change with specified brake fluid and bleed
1s too low, - system
Reservoir filler cap vent hole clogged Clean and bleed system
(This promotes a vacuum in master cyl-
inder that sucks in air through rear seal )
Pedal yields under Detertorated check valve Replace check valve and bleed system
slight pressure External leaks

Leakage on master cylinder

Check master cylinder, piping and wheel
cylinder for leaks and repaur

Overhaul master cylinder

Excessive pedal

Air 1n system.

Bleed system

travel Shoes out of adjustment Adjust shoe-to-drum clearance
Insufficient fluid 1n master cyhnder Fill up with specified brake fluid and bleed
system.
Thermal expansion of drums because of Allow drums to cool off
excessive overheating Check brake shoe limngs and drums.
Replace damaged parts
All brakes drag Insufficient shoe-to-drum clearance Adjust clearance
Weak shoe return springs Replace.
Brake shoe return no free travel Adjust pedal height
Seized master cylinder piston Disassemble master cylinder and replace
. piston Bleed system
One brake drags Loose or damaged wheel bearings Adjust or replace as required
Weak, broken or unhooked brake shoe Replace
retum springs
. Insufficient clearance between brake shoe Adjust brakes
and drum.
Unbalanced brakes Grease or o1l on linings Clean brake mechanmism, check cause of

Seized piston in wheel cyhinder
Improper tire inflation.
Loose wheel bearings

Faulty front suspension

trouble Replace hinings

Service wheel cylinder and bleed system
Inflate to correct pressure

Adjust

Check and adjust all front suspension parts

BR-23
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BRAKE SYSTEM

Condition

Probable cause

Corrective action

Excessive pedal

pressure required, -

poor brakes

Grease, mud or water on brake shoe
hnings -

Full ‘area of Limings not contacting drums

Scored brake drums

Remove drums and clean and dry hnings or
replace -

Replace shoes

Reface drums and install new linings

Brake chatter,
squeak or squeal

Dust on drums or otl-stained hmngs
Weak shoe return springs

Drum out-of-round

Remove and clean’ drums
Check and, if necessary, repiace springs

Turn drums on lathe

Worn linings

1

Replace

SP(ECIAL SERVICE TOOLS

Tool number For Reference
No & Description use page or
tool name Umt mm (in) on Figure No
1 GG94310000
Thus tool 1s used to tighten and
Brake pipe -3 233 (917) untighten brake tube flared nut All Fiz BR.16
torque wrench . \ A built-in torque hnuting wrench 1s models 18 Biv
\Q‘ provided to assure torque accuracy )
228 (8 98) ""—Q -
SE227
2 | ST08080000 610
w610
Vo610
Master-Vac This tool 1s used to remove rear 510
enc;1 a shell after aligning rear shell stud 230 Fig BR-60
’wr bolt with the opening mn this tool 530 Fig BR-72
C30
Q Ccl0
GCl10
SE073
3 ST08060000 610
o ’ i This tool 1s used when rear shell 3211 8
Master-Vac seal 1s doiven into position 510
- o1l seal Note  Make sure that this tool is 230 Fig BR-68
retamner dnft pushed m untd rear gmde $30
of this tool touches rear C30
shell clo
GC10
r SE115
- BR-24
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Wheel and Tire

WHEEL AND TIRE

CONTENTS
DESCRIPTION WT-2 WEAR
TIRE USAGE WT-2 RADIAL TIRE
RECOMMENDED INFLATION PRESSURE WT-3 TIRE ROTATION
MAINTENANCE AND SERVICE ‘WT-3 INSPECTION
TIRE INFLATION WT-3 WHEEL BALANCE
TIRE REPAIR WT-3 WHEEL AND TIRE
DESCRIPTION
TIRE USAGE
Car model Tire size Wheel size
180B Sedan 6 458-134PR «
180B Station Wagon 165SR-13 AT x 1371
180B Hardtop 165S8R-14 4% x 14
Remarks *1 Offset 30 mm (1 18 1n)
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Wheel and Tire

RECOMMENDED INFLATION PRESSURE

Unit  psi
Car speed
Less than More than
Tire size 70 MPH 70 MPH
(115 km/h) (115 km/h)
Front | Rear ! Front | Rear
6 455.13 | Normal load 24 28 28 32
4PR Maximum load | 28 32 28 32
165SR-13 Normal load 28 28 28 28
1655R-14 | Maximumload | 32 | 32 | 32 | 32
Notes a The tire inflation pressure should be measured when the tire 1s cold

b The tubes designed for radial tire should be used exclusively

MAINTENANCE AND
SERVICE

TIRE INFLATION

Correct tire pressure 1s very im-
portant to ease of steering and nding
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comfort This also reduces dnving
sound to a mummum, resulting in
longer tire life, that 1s, oveninflation or
underinflation promotes wear at cen-
ter tread or shoulder of tire

If all tires are inspected frequently
and maintained correct tire pressure, it

WT-3

1s possible to detect sharp matenal in
the tread Also, the above check avoids
abnormal wear which ivites serious
problem If tires indicate abnormal or
uneven wear, the cause of problem
should be detected and ehmunated

After inflating tires, leakage in valve
should be checked Without valve caps,
leakage will occur due to dirt and
water, resulting 1n undennflation Ac-
cordingly, whenever tire pressure 1s
checked, be sure to tighten valve caps
firmly by hand

TIRE REPAIR

Tubeless tire

In order to inspect a leak, apply
soapy solution to tire or submerge tire
and wheel 1n the water after inflating
tire to specified pressure Special in-
spection for leaks should be carried
out around the valve, wheel nm and
along the tread Exercise care to bead
and rim where leakage occurs Wipe
out water from area which leaks air
bubbles and then mark the place with
chalk

After removing the matenals which
caused puncture, seal the point When
reparring the puncture, use the tire
repair kits which are furmished from
tire dealers, following the instructions
provided with the kits In case that a
puncture becomes large or there is any
other damage on the tire fabric, reparr
must be carried out by authorized tire
dealers

Tubed tire

In order to inspect a leak, apply
soapy solution to tire tube or sub-
merge tire tube in the water after
inflating tire tube Special mspection
for leaks should be carried out around
the valve Wipe out water from area
where air bubbles exist and then mark
the place with chalk

After removing the matenials which
caused puncture, seal the point When
repair kits furnished from tire dealers,
following the instructions provided
with the kits When a puncture be-
comes large or there 1s any other
damage on the tire fabric, repair must
be carned out by an authorized tire
dealer
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Wheel repair

Inspect wheel nim flange for a bend
or dent If any of the above deteriora-
tion 1s detected, repair should be made
to secure complete sealing The flange
should be cleaned by a wire brush
when rust 1s found on the flange
Furthermore, if excessive pitting oc-
curs on the nm, ehminate it with a
file

WEAR

Misalignment

When the front wheels align n
excessive toe-n or toe-out condition,
tires scrape the tread rubber off The
wear of tread appears feathered edge

Center

This wear 1s caused by overinflation
of the tire The 1nflation pressure must
be kept at the specified value

| L LR N 1l

Underinflation wear

RADIAL TIRE

Trres of radial ply construction will
revolve with less camber thrust force
and with greater cornering power on
turns This tends to cause local or
rapid wear on the treads with excessive
toe-in Exercise special care for front
wheel alignment dunng the hfe of
tires

Notes
a Radwml ply tires should not be
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Shoulder

The wear may be caused by under-
inflation, incorrect wheel camber, or
continuous high speed driving on
curves In general, the former two
causes are common Underinflation
wear occurs on both sides of treads,
and on the other hand, camber causes
wear only on one side of treads For
cornering tread wear, the driver must
operate car slowing down on curves

Uneven

Uneven wear 15 caused by incorrect
camber or caster, malfunctioning sus-
pension, unbalanced wheel, out-of-
round brake drum, or other mecham-
cal conditions To repair this abnormal
wear, correct the above faulty parts
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Uneven wear w1004

Fig WT ! Abnormal tire wear

mixed with ordwnry tires since
their characteristics differ from
those of ordinary tires

b The same brand radial ply tires
should be mstalled on all wheels

¢ The tubes designed for radial tire
should be used exclusively

d Snow chain should not be fitted
because 1t damages side wall

TIRE ROTATION

[ires wear unevenly and become
unbalanced according to runmng dis-
tance Uneven tire wear often results
i tire notse which 1s attnibuted to rear
axle gears, bearing, etc Meanwhile, the
front tires tend fo wear unevenly
because of mmpropeily aligned front
wheel

Accordingly, to equalize tire wear,
1t 15 necessary to rotate tires periodi-
cally as recommended 1n the *Periodic
Maintenance” See Figure WT-2

Bias and Bias belted tires

1 Al the tires including the spare
tire are of the same type

Right front Right rear
o
\ . Spare
: -— D J
Left front Left rear WH150

2 The spare tire has a different
brand from 4 tires on the car

Right front Right rear
——c
< O
Left front Left rear WH151

* The spare tize should be used in
an emergency only
Radial ply tires
1 All the tires mncluding the spare
tire are of the same type

Right front Right rear

(—— - —
\
Spare
o=

Left front Left rear

2 The spare tire has a different
brand from 4 tires on the car

Right front Right rear
o=
*Spare
| G Do |
Left front Left rear WH152

* Regardless of tire brand the spare tire
should be used 1t an emergency only

Fig WT-2 Tire rotation
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The tires are provided with “tread
wear indicator” at six places around
tire circumference, wndicating 1 6 mm
¥sin) tread depth When the tires
wear and then the marks appear, re-
place them with new ones  See Figure
WT-3

Tread wear mdicator

PP iy X

7. ~
e %
i
‘ .

WHO24

Fig WT-3 Tread wear indicator

Tire tread
yd

To change tire with wheel using a
jack in the safe manner, observe the
following procedures

1 Apply parking brake and block
front wheels when rear wheel 15 being
changed

2 Remove wheel cover and loosen
wheel nuts.

3 Place jack at jacking powmnt as
described 1 Section GI for jack up
and raise car until wheel clears ground

4 Remove wheel nuts and wheel
from drum.

5 To install wheel, reverse the
above steps Tighten wheel nuts n
criss-cross fashion to 8 0 to 90 keg-m
(58 to 65 ft-b)

Note Never get under the car while 1t
18 supported only by the jack
Always use safety stands to support
the side member of body construc-
tion when you must get beneath
the car
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INSPECTION
WHEEL BALANCE

The wheel and tire assembly should
be kept balanced statically and dynam-
1cally

Proper tire balance 1s necessary
when driving the car at high speeds
Consequently, the wheel and tire as-
sembly should be properly rebalanced
whenever puncture 1s repaired

The wheel and tiwe assembly be-
comes out of balance according to
uneven twe wear Severe acceleration
and braking, or fast cornering is the
cause of wear on tire, resulting In
unbalance of tire and wheel assembly

The symptom of unbalance appears
as tramp, car shake and steering
problems

To correct unbalance, use proper
wheel balancer

Maximum allowable unbalance
177 gr-cm (2 46 1n-0z)
Balance weight
10 to 60 gr (0 35 to 2 12 02)
at 10 gr (0 35 oz) interval

Note Be sure to place the correct
balance weights on the mner edge
of nim as shown 1n Figure WT-4
Do not put more than two weights
on each side '

WHEEL AND TIRE

In order to. ensure satisfactory
steering condition as well as maximum
tire hife, proceed as follows

WT-5

1  Check wheel rim, especially, rim
flange and bead seat for rust, distor-
tion, cracks or other faults which
rmuight cause air leaks Function of
tubeless tire depends on a good seal
between tire bead and wheel nm

Thoroughly remove rust, dust, oxi-
dized rubber or sand from wheel rim
with wire brush, emery cloth or paper
Use dial gauge to examine wheel nim
for lateral and diametral runout See
Figure WT4

Lateral runout limit
Less than 10 mm (0039 1n)
total indicator reading

Balance weight

WTO005

Fig WT-4 Wheel rim run-out check
points

Note In replacing tire, take extra care
not to damage tire bead, run-flange
and bead seat
Do not use tire irons to force beads
away from wheel nm-flange, that is,
always use tire replacement device
whenever tire is removed

2 Discard when any of the follow-
ing problem occurs

(1) Broken or damaged bead wire
(2) Ply or tread separation

(3) Worn fabrc damage on tubeless
tire,

(4) Cracked or damaged side wall,
etc
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Wheel wobbles

Improper tire pressure

Damaged tire or distorted wheel rim
Unbalanced wheel

Loose wheel nuts

Worn or damaged wheel bearing, or excessive
play of wheel bearing

Improper front wheel alignment
Worn or damaged ball joint

Excessive steering linkage play or worn
steering linkage

Loose steering inkage connection

Broken suspension spring

Faulty shock absorber

Measure and adjust

Repatr or replace

Balance

Tighten

Correct play or replace wheel bearing

Align
Replace
Adjust or replace

Tighten nuts to rated torque, or replace
worn parts if any

Replace
Replace

Unevenly or
excessively worn
tire

Improper tire rotation
Improper tire pressure

Unbalanced wheel
Improperly adjusted brake
Improper wheel alignment

Excessively distorted or improperly installed
suspension link

High speed on curves

Sudden start and improper speed due to
rapid acceleration or improper brake applica-
tion

Conduct tire rotation periodically
Measure and adjust

Balance or replace
Adjust
Align

Repaur, replace or, if necessary, reinstall

Reduce speed

Follow correct and proper driving manner

Tire squeals

Improper tire pressure
Improper front wheel ahgnment

Dustorted knuckle or suspension link

Measure and adjust
Align

Repair or replace

WT-6

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

SERVICE

DATSUN
MODEL 610 SERIES

é

w

SAN MOTOR CO., LTD.

TOKYO, JAPAN

Downloaded from www.Manualslib.com manuals search engine

SECTION ST

STEERING
SYSTEM

STEERING SYSTEM 3T- 2

SERVICE DATA AND
SPECIFICATIONS $T-12

TROUBLE DIAGNOSES AND $T-13
CORRECTION )

SPECIAL TOOLS



http://www.manualslib.com/

Steering System
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STEERING SYSTEM

CONTENTS
DESCRIPTION ST- 2 REMOVAL ST- 8
STEERING WHEEL ST- 3 DISASSEMBLY ST- 8
REMOVAL ST- 3 INSPECTION ST- 8
INSTALLATION ST- 4 ASSEMBLY AND ADJUSTMENT ST- 9
STEERING COLUMN ST- 4 INSTALLATION ST-10
REMOVAL ST- 5 STEERING LINKAGE ST-10
INSPECTION ST- 6 REMOVAL ST-10
INSTALLATION ST- 6 DISASSEMBLY ST-10
STEERING LOCK ST- 7 INSPECTION AND REPAIR ST-11
REMOVAL ST-7 ASSEMBLY AND ADJUSTMENT “ST-11
INSTALLATION ’ ST- 7 INSTALLATION ST-1
STEERING GEAR ST- 7

DESCRIPTION

The steering 1s the type RB47L
whuch 1s of the recirculating ball type
designed especially for easy operation
and high durability, and has a center
distance of 47 mm (1 85 1n) between
the sector shaft and worm shaft

The steering hnkage is a relay de-
sign

The gear arm 1s connected to one
end of the cross rod

The other end of the cross rod 1s
linked to the idler arm whose bracket
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1s attached to the side member located
on the opposite side of the steering
gear

The adjustable side rods connect
the cross rod to the steenng knuckle
arms The rubber coupling, located
between the steering column and the
steering gear box, prevents road shocks
and linkage vibrations from imparting
to the steering wheel dunng operation

The collapsible steering column 1s
standard equipment, which 1s a steel

ST-2

ball type and collapses upon impact
Thus, 1f the car should become in-
volved 1n a head-on colhsion that
throws the driver forward, the steering
column will absorb the energy of his
forward movement and greatly reduce
the possibility of hus being injured
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Steering System

5T492

STEERING WHEEL

REMOVAL

1 Duisconnect battery ground cable
2.  Disconnect horn wiring

3 Remove horn pad as follows ac-

cording to its type
(1) Two-spoke type

Shding horn pad upward, pull 1t
out See Figure ST-2
(2) Three-spoke type

Pulling up lower spoke first, remove
horn pad,
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$T493
Fig ST-2 Remouing horn pad

ST-3

Steering wheel
Column clamp
Steering column
Jacket tube flange
Rubber coupling
Steering gear
Gear aim

Cross rod

Side rod

Idler arm

[T V= R RN - LV - N

—

Tightening torque (T) of

@ - bolts and nuts  kg-m (ft-1b)
@ T 38to52(271038)
B T 0Btolil{6to8)
© T 35t045(3010 39)*
© T 40t050(29to36)
E T 13to15(94 to108)
® T 55t010040to72)
@ T 8t010(581t072)
@ T 40to50(29to36)
M T 441061(321044)
MG  Multi-purpose grease

* kg-cm (1n-lb)

Fig ST-1 Structural view of steering system

4  Remove steering wheel nut

5 Usmg Steering Wheel Puller
ST27180001, nstall puller anchor
screws 1n threaded holes in steering
wheel Tum center bolt of the special
tool clockwise to remove steering
wheel

See Figure ST-3

Note Do not strike the end of steer-
mg column shaft with a hammer
Striking shaft will damage bearing
or collapsible shaft
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Fig ST-3 Remouvmng steering wheel

STEERING COLUMN

INSTALLATION

Install steering wheel m the reverse
order of removal Qbserve the follow-
ng mstructions

1 Apply grease to shiding portion of
contact plate

2 Install steering wheel on column
shaft in a straight ahead position after

facing punch mark on the top of upper
column shaft i that direction and
tighten steering wheel nut to the speci-
fied torque

Tightening torque
38to52kgm
(27 to 38 ft-Ib)

Conth B
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S§T182

Fig ST-4 Sectional view of collapsible type steering

Upper bearing 7 Lower jacket tube
Upper jacket shaft 8 Lower jacket tube flange
Steering post clamp 9 Lower bearing
Upper jacket tube 10 Rubber couphng
Steel ball 11 Column dust cover
Lower jacket shaft

ST4
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Instructions for handhng
collapsible steering colurnn

1 Never apply an undue stress to
steering column 1n axial direction

2 Do not apply bending force to
steering column when installing

REMOVAL

1  Remove bolt securing worm shaft

and rubber coupling
See Figure ST-6

5T474

Fig ST-6 Remouwving rubber coupling
securing bolt

2 Remove steening wheel

Refer to page ST-3 for Removal of
Steering Wheel
3 Loosen four sciews, and remove
upper and lower steering column shell
covers See Figure ST-7

STA475

Fig 8T-7 Remouvmg column shell
covers

4  Remove tumn signal swiich as-
sembly by loosening two screws®
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Fig ST-8 Remouing turn signal
switch assembly

5 Remove four bolts securing jacket
tube flange to dash panel

See Figure ST-9

Fig ST-9 Remouing jacket tube
flange securing bolts

6 Remove four bolts securing col-
umn clamp to dash panel
See Figure ST-10

Fig 8ST-10 Remouing column clamp
securing bolts
7 Draw out steenng column as-
sembly from the room side
See Figure ST-11

Fig ST-11 Drawing steering column
assembly

ST-5

Note When a head-on collision 1s
encountered, inspect steerng sys-
tem as follows

The steering system 1s very impor-
tant unit for dnving The collapsi-
ble type steering should not be
disassembled, and if necessary, re-
place it as an assembly

INSPECTION

1 When steering wheel cannot be
rotated smoothly but steering gear,
steering linkage and suspension system
are normal, check the steering system
and replace damaged parts
(1) Check column beanngs for dam-
age or unsmoothness

If so, lubnicate with recommended
multi-purpose grease or replace steer-
ing column assembly
(2) Check jacket tube for deforma-
tion or breakage, and replace if neces-
sary
(3) Check column spnng, and re-
place 1f damaged and weakened

2 When the car equipped with col-
lapsible steering 1s nvolved mn a light
front collision, check the following
parts and replace 1f necessary
(1) Jacket tube

Measure the dimension A as shown
1in Figure ST-12

Standard installed dimension 15

183 8 mm (7 24 1n)
When jacket tube 1s crushed, dimen-
siont A 18 reduced

1 Jacket tube sT192

2 Column clamp

Fig ST-12 Standard dimension
between column clamp and

the top end of lower

jacket tube
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(2) Column clamp

Measure dimension B as shown in
Figure ST-13

Standard B dimension 15 0 mm (O
in) When jacket tube 1s crushed,
dimension B 1s increased

1 Column clamp
2 Block
3 Jacket tube

Fig ST-13 Standard dirhension B

5T399

INSTALLATION

Install steering column tn the re-
verse order of removal

§T197

{(3) Steenng wheel
Check steering wheel for axial play
When steening jacket shaft 1s crush-
ed, axial play exists '
See Figure ST-14

Play

S
»~ Axial direction
ST194

Fig ST-14 Inspecting steering wheel
for axial play

Observe the following instructions
See Figure ST-16

(4) Sector shaft

When collision occurs, abnormal
strength 15 applied to gear arm As a
result of this, serration of sector shaft
1s apt to be distorted See Figure

ST-15

Serration of
sector shaft

$T195

Fig ST-15 Inspecting the serration of
sector shaft for
deformation

Rubber coupling
Steermg column
assembly

Worm shaft

Dash panel
Column shaft
Column clamp
Jacket tubce flange

Fig ST-16 Installing steering column assembly

ST-6
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1  Set the wheel in a straight ahead
position
2 Fit steerning column assembly
onto worm shaft serration through
dash panel and tighten bolt ®

Make sure that punch mark at the
top end of column shaft 1s faced up

Tightening torque
40to50kg-m
(29 1o 36 ft-1b)

Note Do not apply any undue stress
to rubber coupling

3 Install bolts to support the
upper side of steenng column assem-
bly by means of column clamp

Tightening torque
08tol1kgm
"~ (6 10 8 ft-Ib)

4  Loosen bolt ®) , and after shiding
jacket tube flange to dash panel, tight-

‘

en four nuts (C) , and then tighten bolt

©

Tightening torque
35 to 45 kg-cm
(30 to 39 1n-1b)

5  After installation, make sure that
steering wheel turns smoothly

STEERING LOCK

To prowvide tamper-proof, self-shear
type screws are used and their heads
are sheared off, when nstalled so that
the steering lock cannot be removed
easily

REMOVAL

1  Break two self-shear type screws
with a dnll or other proper tool

2 Remove two screws and dismount
steening lock from steering jacket tube
See Figure ST-17

STEERING GEAR (Type: RB47L)

B
- Lc\ 1 ]

Gear ratio 1648 1
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5TA478

Fig ST-17 Remouing steering lock
securing screws

INSTALLATION

1 Algn steenng lock hole in jacket
tube with the mating portion of steer-
g lock

2 Install self-shear type screws and
cut off their heads

Worm shaft

Ball nut

Worm bearing

Rear cover

Bearing shun

QO-ning

O1l seal

Sector shaft

Sector shaft beaning
Adjusting screw

OV~ BN

p—

ST-7

11 Lock nut

12 Adjusting shim

13 Oul seal

14 Steering gear housing
15 Sector shaft cover

Tightening torque (T) of
bolts and nuts kg-m (ttdb)
@ T 151025(iltol8)
T §7t025(121t018)

© T 15to25(11tol8B) ST479

Fig ST-18 Sectional view of steering gear
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REMOVAL

1 Remove bolt securing worm shaft
to rubber coupling
See Figure ST-19

Fig ST 19 Remouving rubber coupling
securing bolt

2 Remove nut and lock washer se-
curning gear arm to sector shaft Using
Steering  Gear Arm  Puller
ST29020001, remove steening gear
arm from sector shaft See Figure
ST-20

Gear huuung\"l O\
Gear arm

$T2%020001

y @f_
5T264

Fig ST-20 Remouwng steering gear arm

3 Remove three bolts securing
steering gear housing to body side
member, and withdraw steering gear
housing from engine compartment
See Figure ST-21

5Ta81

Fig ST-21 Withdrawing steering gear
housing
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DISASSEMBLY

! Thoroughly drain steenng gear oil
by removing filler plug () Place
steering gear in a vise with Steering
Gear Attachment KV48100300 mn
place

2 Loosen lock nut @) and remove
four sector shaft cover attaching bolts
(® After removing sector shaft with
cover, remove cover from sector shaft
by turning screw clockwise See Figure
ST-22

S$T482

Fig ST-22 Mounting steering gear
In a vise

3 Turn sector shaft adjusting screw
a few turns in clockwise direction and
then remove cover and sector shaft
See Figure ST-23

Fig ST-23 Draw:ing out sector shaft

4 Remove three rear cover securing
bolts and detach rear cover See Figure
ST-24

Fig ST-24 Detaching rear cover
ST8

5 Remove bearing adjusting
shim(s), and steering worm assembly
See Figure ST-25

§T485

Fig S$T-25 Drawing cut steering worm
assembly

Notes

a Be careful not to allow ball nut
to run down to either end of
worm The ends of ball guides will
be damaged if nut 1s rotated untd 1t
stops at the end of worm

b Do not detach ball nut from worm
shaft assembly If necessary, replace
assembly

¢ Do not remove sector shaft needle
bearings from steering gear housing
If necessary, replace gear housing
assembly

INSPECTION

Wash clean all the disassembled
parts 1n solvent and check for con-
dition

Sector shaft

1 Check gear tooth surface for
pitting, burrs, cracks or any other
damage, and replace 1f necessary

2 Check sector shaft for distortion
on 1ts serratton, and, 1f necessary,
replace Also check gear housing and
steenng worm assembly for deforma-
tion

Steering worm assembly

I Inspect ball nut gear tooth sur-
face, and replace 1f pitting, burrs, wear
or any other damage 1s found
2 Ball nut must rotate smoothly on
worm gear If found too tight, as-
sembly should be replaced

Check rotation of ball nut as fol-
lows,

(1) Move ball nut to either end of
worm gear, and gradually stand worm
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shaft and ball nut assembly until ball
nut moves downward on worm gear
under 1ts own weight

(2) If ball nut does not move freely
over entlire stroke, replace assembly

Note Be careful not to damage ball
nut guide tube while check 1s being
made

Fig ST-26 Inspecting worm shaft
and ball nut assembly

Bearings

1 Replace worm shaft needle bear-
ing 1if pitting, wear or any other
damage 15 present '

2 If sector shaft needle beanngs are
found worn or damaged, replace as an
assembly of gear housing and bearings

Oil seals

Be sure to use new o1l seals at each
reassembly ’

ASSEMBLY AND
ADJUSTMENT

Assemblec steering gear 1n the re-
verse order of disassembly
Observe the following instructions

1 Clean all parts

2 Lubncate worm bearnngs, sector
shaft bearnngs, and gear teeth with
clean gear ot

3 Fill the space between sealing hips
of new o1l seal with recommended
multi-purpose grease, and fit 1t to gear
housimg and rear cover

Notes

a To facilitate installation, coat gear
oil to seal contacting face of oil
seal

b Press oil seal into place with its
lettered side towards the outside of
gear housing
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Adjustment of worm

bearing preload

4 Place steenng worm assembly 1n
position 1 gear housing with worm
beanings Install rear cover on gear
housing with O-ning and worm bearing
shims

Tightening torque
15to2Skgm
(11 to 18 ft-Ib)

Note Be sure to install th!cket shims
to gear housing side

Standard sham thickness
1 5 mm (0 059 in)

Avallable worm beanng shams

No Thickness mm (1n)
| 0 762 (00300)
2 0 254 (00100)
3 0127 (00050)
4 0 050 (00020)

5  Adjust the worm beanng preload
by selecting suitable beanng shims so
that the imtial turning torque 15 4 0 to
80 kg-cm (35 to 69 1n-lb) Measure
the torque using Preload Gauge
ST3127S000 and a suitable socket
with cloth around the top of the shaft
so that the shaft will not shp See
Figure ST-27.

ST31275000
- ST560
Fig ST-27 Measuring imtial turning
torque

Notes-

a Rotate worm shaft a few tums n
both dwections to settle down
worm bearing and measure the pre-
load

b. When readjustment is necessary,
mitial turning torque should be 40
to 8 O kg-cm (3 5 to 6 9 1n-Ib).

¢ When adjusting worm bearing pre-
load, add or remove shims until
correct adjustment 1s made

ST9

Adjustment of sector shaft
and adjusting screw

6 Insert adjusting screw mtc T-
shaped groove at sector shaft head,
and adjust the end play between sector
shaft and adjusting screw until 1t 1s
within 001 to 003 mm (0 0004 to
00012 1n) by choosing suitable ad-
justing shims

Avallable sector shaft adjusting
shims

No Thickness mm (in)

1 |1575t01600 (00620 to 00630)
2 [1550to 1 575 (00610 to 0 0620)
3 |1525to 1550 (00600 to 0 0610)
4 11500ta 1525 (00591 to 0 0600)
5 |1450to 1475 (00571 to 0 0581)

Fiyg ST-28 Measuring end play
between sector shaft
and adjusting screw

7  Rotate worm shaft by hand until
ball nut 15 1n the center of travel, then
install sector shaft together with ad-
justing screw 1n gear housing Ensure
that center gear of sector shaft engages
with the center gear of the ball nut
See Figure ST-29

Note Be careful not to damage seal-
ing lips of oil seal during operation’

Adjusting screw

Fig ST-29 Installing sector shaft
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8 Install sector shaft cover on gear
housing

Be sure to apply sealant to each
face of sector shaft cover packing
when nstalling cover

By turning adjusting screw counter-
clockwise, attach sector shaft cover to
gear housmng and then temporanly
secure 1t wath fixing bolts
9  Pull sector shaft toward cover
approximately 2 toc 3 mm (008 to
012 1) after turming adjusting screw
counterclockwise and tighten sector
shaft cover fixing bolts to 15 to 25
kg-m (11 to 18 ft-b)
10 Push sector shaft against ball nut
gear by gradually turming adjusting
screw clockwise unul sector shaft gear
lightly meshes with ball nut gear and
then temporanly secure adjusting
screw with lock nut
11 Install gear arm on sector shaft
and move sector shaft several tumes
from the side of gear arm to see that it
turns smoothly
12 Adjust the backlash at the neu-
tral position of gear arm by turning
adjusting screw 1 or out so that the
movement of the gear arm top end 1s
less than 01 mm (0004 i) See
Figure ST-30

Fig ST-30 Measuring backlash

13 Turn adjusting screw clockwise
approximately 1/8 to 1/6 rotation and
then tighten lock nut to 17 to 25
kg-m (12 to 18 fi-Ib) after moving
sector shaft several umes See Figure

STA489
Fig ST-31 Tightening lock nut

14 Fill assembly with recommend-
ed gear oil of approximately O 28 liter
(3 US pt, )¢ Imp pt) through filler
hole and 1nstall filler plug

Tighten adjusting screw additionat-
ly % to } turn from fully turned
position

Tightening torque
Right-hand drive model
2 to 3kg-m (14 to 22 fi-1b)

Left-hand drive model
Tighten adjusting screw addi-
tronally % to % turn from ful-
ly turned position

INSTALLATION

Install steering gear in the reverse
order of removal
Observe the following instructions

STEERING LINKAGE

Steering gear arm
Cross rod

Side rod

Side rod outer socket
Side rod inner socket
Idler arm assembly

(=N I R S

REMOVAL

I Jack up the front of car and
support 1t on safety stands

2 Remove cotter pms and nuts
fastening side rod ball studs to knuckle
arms

3  To detach side rod ball studs
from knuckle arms, insert Steenng Ball
Jomnt Remover ST72520000 between
them and strike the top of the tool
with a hammer If this operation must
be done without the tool, strike
knuckle arm boss with a hammer
backing up the opposite side of 1t with
a large hammer and ball stud 1s free
from knuckle arm

ST-10
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1 Position steenng gear and rubber
couphing 1n place, then install and
tighten bolts securing steering gear
housing to body side member Tighten
to 7 to 8 kg-m (51 to 58 ft-b)

Tighten bolt secuning rubber cou-
phing to worm shaft to 4 to 5 kg-m (29
to 36 ft-1b)

Notes

a Align the groove in worm shaft
with the bolt hole n rubber cou-
pling flange yoke, and press cou-
phng bolt through the undercut
section of worm shaft

b Align four grooves of gear arm
serratrons with four projections of
sector shaft serrations, and install
and tighten lock washer and nut to
the torque of 13 to 15 kg-m (94 to
108 ft-1b)

Fig ST-32 Steering linkage

Note Be careful not to strike the ball
stud head, the ball socket of side
rod and side rod with a hammer

4 Remove ball stud of cross rod
from gear arm, and remove 1dier arm
from cross rod in the same manner as
described 1n step 3 above

5 Remove idler assembly from side
member by taking off two fixing bolts

'

DISASSEMBLY

1 Disconnect both side rods from
cross rod, following the procedure for
removal of side rod ball jomts at
knuckle arm sides
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2  Remove idler arm nut and disas-
semble 1dler assembly

INSPECTION AND REPAIR

Ball joint

1  When ball stud 1s worn and axial
play 1s too excessive, replace

Axial play
01to05 mm
(0004 t0 0020 1n)
Swing torque
05 kg-m (4 ft-Ib)
2  When dust cover 1s broken or
deformed, replace

Note To renew grease, replace plug
with a grease mpple, and apply
recommended multi-purpose grease
to ball joints, as shown m Figure
ST-34, through grease mpple untl
grease 1s forced out through dust
cover-to-joint socket clearance

1 Ball joint
AN 2 Dust cover
01t005 mm 3 Ball seat
(0 004 to 0020 1n) 4 Plug
5 Sprng seat
ST179

Fig ST-33 Sectional view of ball
stud (side rod)

tdier arm assembly

Check nylon bushing of cross rod
jomnt and rubber bushing of 1dler arm
for breakage, wear or play, and 1f
necessary replace

140 mm (5 51 mn)
Tightening torque

1 Nylon bushing
2 Dust cover ®
3 Torsion rubber

551010 kg-m
(40 to 72 ft-1b)
40to50kgm
(29 to 36 ft-1b)

Fig ST-34 Sectional view of
wdier assembly

s$T180
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Cross rod and side rod

Check side rods and cross rod for
breakage, bend or crack, and replace 1f
necessary

ASSEMBLY AND
ADJUSTMENT

Assernble steenng hinkage 1n the
reverse order of disassembly
Observe the following instructions

Ball joints

Before installing a new dust cover,
be sure to pack with the recommended
multi-purpose grease

Tightening torque
Ball stud
5510100 kgm
(40 to 72 fi-lb)

Notes

a When tightening ball stud, be care-
ful not to allow grease to get on its
tapered section

b Align the cotter pin holes 1n the
tightenmg drections

¢ Be sure to insert new cotter pin m
place and bend 1t securely

Idler arm assembly

When assembling idler assembly,
observe the following instructions

Apply soapy water on the outer
circumference of bushing

Carefully press bushing into 1dler
body until it protrudes

Tighten 1dler nut to 4 0 to 5 0 kg-m
(29 to 36 ft-ib)

Cross rod and side rods

1  When side rod sockets and side
rod adjusting bar are separated, adjust
side rod length correctly

Adjustment should be made be-
tween ball stud centers See Figure
ST-35

Standard distance between mnner

and outer ball stud centers

3132 mm (12 331n)

ST-11

Notes

a2 Be sure to screw adjusting bar m
socket properly

b Make sure that adjusting bar is
screwed 1 socket by 299 mm
(1177 in) mm

2 Tightening torque

Side rod adjusting bar lock nut

8to10kg-m
(58 to 72 ft-Ib)

I

3132(1233) —=

T AR
Z 3
Adjusting bar

& 97‘7 Sock:
1t t
Socket assembly ¢ ) Socke

assembly

Umt mm (i) S$T343

Fig 8T-35 Standard side rod length

INSTALLATION

Install steering hinkage in the re-
verse order of removal
Observe the following instructions

1  Tghtenmng torque
Ball stud
5510100 kg-m
(40 to 72 ft-lb)
Idler body to frame bolts
44to61kgm
(32 to 44 ft-lb)

Note Algn the cotter pin holes in the
tightening drections

2 Check wheel ahgnment, and 1if

necessary adjust
See Section FA
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SERVICE DATA AND SPECIFICATIONS

Steering gear type Recirculating ball type
Steering angle  1nner wheel degree 37° to 38°
outer wheel degree . 30°40" to 32°4¢0°
Turns of steering wheel (lock to lock) 36
Ball stud axal play mm (1n) 01to05(0004to0020)
swing torque kg-m (ft-1b) ) less than 0 5 (4)
Steening wheel play mm (in) less than 35 (1 38)
at outer circumference of steering
wheel
Worm bearing starting torque
new bearing kg-cm (in-Ib) 40t080(35t069)
readjusted bearing  kg-cm (1n-lb) 40t080(35t069)
Worm bearing shim
Standard total thickness mm (1n) 15{(0059)
Adjusting shim No Thickness mm (in)
i 0 762 (0 0300)
2 0254 (00100)
3 0127 (00050)
4 0050 (0 0020)

End play between sector shaft and adjusting screw

mm (in) 001 to 003 (0 0004 to 00012)
Adjusting shim No Thickness mm (1n)
1 1 575 to 1 600 (0 0620 to 0 0630)
2 1550t0 1575 (00610 to 0 0620)
3 1 525 to 1 550 (0 0600 to 0 0610)
4 1 500 to 1 525 (0 0591 to 0 0600)
5 1 450to 1 475 (00571 to 0 0581)
Gear backlash at gear arm top end mm (1n) less than 0 1 (0 004)
Tightening torque kg-m (ft-1b)
Steering gear
Gear arm nut 13 to 15 (94 to 108)
Rear cover bolts 15t025 (11to18)
Sector shaft cover bolts 151025 (111018)
Sector shaft adjusting screw lock nut 17t025 (12to18)
Steering gear housing to body bolts 70080 (511t058)
ST-12
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Steering linkage

Idler arm to frame bolts

Ball stud nuts
Side rod lock nuts

Column shaft
Steering wheel nut

Column clamp bolts

Rubber coupling to worm shaft bolt

Rubber coupling securing bolts

44to61 (32t044)
55t0 100 (40 to 72)
8 to 10 (58 to 72)

38t052(27to38)
08to11(61to8B)

40to 50 (29 to 36)
15to22 (11tol6)

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Steening wheel moves heavily

Wheel alignment out of specifications or
air pressure i tires too low

Steering hinkage out of adjustment

Steering column out of alignment

{
Re-align or inflate twres to correct
pressure

Re-adjust and see relative topic under
Front Suspension

Repair

Steerng wheel returns but
sluggishly

Wheels out of aligpnment or air pressure
mn tnes too low

Faulty steering linkage

Repair or inflate tires to correct air
pressure

Replace and see relative topic under
Front Suspension

Car pulls to one side

Wheels out of proper alignment
Wheel bearing out of adjustment

Faulty steering linkage

Re-align

_Read)ust

Replace and see relative topic under
Front Suspension

SPECIAL SERVICE TOOLS

Tool number
No &
. tool name

Description

For Reference
use page or
on Figure No

1 | ST27180001

Steering wheel
puller

Caution

Thus tool 1s used to drive out steering wheel

Do not hammer on steering column shafit

B210 Fig ST-3
610
710

SE116

ST13
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Tool number For Reference
No & Description use page or
tool name Umt mm (n) on Figure No
2§ 5T29020001 Ths tool 1s used to remove steening gear arm from steering sector B210 Fig ST-20
shaft 610
Steering gear arm . 710
puller Note  Strike the side of the gear arm with double hammer to ease
removal
60 (2 36) 90 (3 54)
: J
615(2421) >~
\\‘ 60 (2 362) SE117
3 | KV48100300 This tool 1s used to mount steering gear 1n a vise B210 Fig ST-22
610
Steering gear 710
attachment
SE428
4 : ST3127S000 This tool 1s used to measure worm bearing preload All Fig ST-27
Preload gauge models
1 GG91030000
Torque wrench ™
2 HT62940000
Socket
adapter =
>—Q L —®
3 HT62900000 14 p x 378y ) 3/8 V7 x 12y
Socket
adapter
SE329
5 | ST72520000 Thus tool 1s placed between knuckle arm and steering ball joint to B210 Page ST-11
facilitate the disengagement of ball-joint section 610
Steering ball 710

joint remover

Caution Do not hammer on bolts

SE399

ST-14
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ENGINE CONTROL SYSTEM

ACCELERATOR SYSTEM
DESCRIPTION
REMOVAL AND INSTALLATION

ACCELERATOR
SYSTEM

DESCRIPTION

The accelerator control system 1s of
a hinkage type To abgn the control
linkage, adjustable rod(s) are used

Smooth and responsive movement
of the linkage 15 accomplished through
the use of nylon ball joints The ball
joint should be lubncated with mult-
purpose grease at recommended
maintenance imntervals

The torsion shaft s supported by
bearing which 1s made from polyacetal
resin The resin bearing and all metal
shding parts should also be lubncated
with multi-purpose grease at recom-
mended maintenance mtervals

REMOVAL AND
INSTALLATION

Accelerator pedal &
pedal arm

1  Remove two screws and accelera-
tor pedal

2 Disconnect ball joint at the upper
end of pedal arm

3 Remove snap ring, then remove
pedal arm from pedal arm bracket  _
4 To nstall, reverse the order of
removal

Torsion shaft & torsion
shaft support

1  Remove return spring
2  Disconnect connecting rod (ball
joint assembly) from torston shaft

3 Remove cotter pm and separate
torsion shaft from carburetor throttle
lever

4  Remove torsion shaft
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CONTENTS

FE-2 INSPECTION
FE-2 ADJUSTMENT
FE-2

5 Remove two mounting bolts and
torsion shaft support

6 To install, reverse the order of
removal

Bell-crank bracket

I Remove return spring

2 Disconnect two connecting rods
(two ball joint assemblies) from bell-
crank

3 Remove three mounting nuts,
then remove bell-crank bracket as-
sembly from dash panel

4 To install, reverse the order of
removal

Notes

a Ball jointed sections can be sepa-
rated from each other by lightly
pulling apart

b When removing any parts of accel-
erator linkage, do not disturb ad-
justing screw of ball joint assembly
to save contro! hnkage adjustment
In case ball jomnt assembly should
be adjusted, refer to page FE-2 or 3
for Adjustment

INSPECTION

1  Check accelerator rfods to ensure
that they are neither twasted nor bent

Also check ball jomnts for cracks or
wear Repair or, if necessary, replace
2 Check return spnng for fatigue or
damage Replace if necessary

FE-2

FE-2
FE-2

ADJUSTMENT

Accelerator linkage

1 To facilitate adjustment, first
adjust, according to the specifications,
the joint-to-jomt length of ball jomt
assemnblies A and B

Umt mm (n)

Screwed Joint-to-joint
length length
Ball joint
assembly-A 10 (0 394) 208 (8 19)
Ball joint 102
assembly-B 8 (0 315) 652251

2  Adjust length L to the value
shown below

Length “L”
87 mm (3 43 1)

3 Adjust the screw at location Q to
the value shown below

Length “M”
84 S mm (3 331n)

4  Adjust the screw at location D so
that the carburetor throttie shaft 1s set
at the “IDLE’’ position

5  After completing the adjustment
as outhned in steps 1 through 4,
again check to be sure that dimensien
M 1s the speafied value If necessary,
readjust the screw at location Q

6 Depress the accelerator pedal
With the carburetor throttle valve fully
opened, adjust the height of the stop-
per bolt so that it touches the pedal
arm From that position, turn the
stopper bolt one full turn and secure
the stopper bolt with a lock nut
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Nylon bushing

Kickdown switch

On automatic transmmssion models,
1t 15 also necessary to adjust kickdown
switch Kickdown swatch adjustment 1s
correct if kickdown switch 1s actuated
by stopper located on tip end of pedal

DESCRIPTION

REMOVAL
FUEL TANK ({Sedan and Hardtop)
FUEL TANK (Station Wagon}

DESCRIPTION

There are two types of fuel tank
One type 15 used on Sedan and Hard-
top, and the other used on Station
Wagon

The fuel tank for the Sedan and
Hardtop models 1s 55 liters (14 ¥ US
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1 Accelerator pedal 10 Bell-crank bracket

2 Stopper bolt 11 Ball joint assembly — B
3 Pedal arm 12 Lock nut

4 Pedal arm bracket 13 Torsion shaft support
5 Ball joint assembly — A assembly

6 Lock nut 14 Torsion shaft

7 Boot 15 Return spring

8 Bell-crank 16 Kickdown switch

9

arm when accelerator pedal s de-
pressed fully Always tighten lock nut
securely when proper adjustment 1s
obtained See Figure FE-2

FUEL SYSTEM

FE310
Fig FE-2 Engine control system

CONTENTS

. FE3 FUEL PIPING FE-6
FES FUEL STRAINER FE-6
FES INSPECTION FE-6
FE-5 INSTALLATION FE6

~

gal, 12 )¢ Imp gal} in capacity The
tank unt 1s located to the rear of the
seat back and secured 1n place with a
total of four bolts, two on the front
and one on each side of the tank

The capacity of the fuel tank for
the Station Wagon medel 15 52 hiters

FE-3

(13 % US gal, 11 % Imp gal) This umt
1s located between the front mounting
bracket and the rear crossmember and
secured 1n place with four bolts

The fuel stramner 15 of a nylon,
cartnidge type
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Fuel tank
Ventilation hose
Filler hose
Filler cap

Evapo hose
Reservorr tank
Fuel gauge unit
Dramn plug

W AW P W

FE356
Fig FE-3 Fuel tank (Sedan and Hardtop)

Fuel tank

Faller hose
Ventilation rear hose
Vapor vent hose
Reservorr tank

Filler cap

Ventilation front hose
Fuel gauge umt

CO ~3 O Lh B ) D =

FE367

Fig FE-¢ Fuel tenk (Station Wagon)

FE4
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REMOVAL

FUEL TANK
(Sedan and Hardtop)

1  Remove battery ground cable

2  Remove trunk front fimsher

3 Take out spare tire Place a suita-
ble container under fuel tank drain
plug to recewe the remaining fuel 1n
tank Remove plug and then drain plug
to drain fuel into the container

Fig FE-6 Draiming fuel

4 Disconnect filler hose, ventilation
hose, breather hose and outlet hose
(tank side)
5 Disconnect wires from fuel tank
unit gauge

Downloaded from www.Manualslib.com manuals search engine

6  Detach rear seat cushion and seat
back Remove four bolts (two at the
front and one on each side) securing
fuel tank in place, and take out fuel
tank
7. The unit gauge 1s of a bayonet
type and can be taken out by turning
lock plate counterclockwise with a
screwdniver
8  Reservorr tank removal

Unfasten trim clip and detach rear
parcel shelf finish Disconnect three
breather tubes

Loosen four bolts securing reservorr
tank, and take out the tank

7:5059

Fig FE-7 Remouing reservoir tank
FE-5

Station Wagon and Van

Fuel tank
Reservorr tank
Fuel pipe

Vapor pipe
Flow guide valve
Fuel stramner

N oW -

FE158
Fig FE-5 Fuel piping

FUEL TANK
(Station Wagon)

1  Remove battery ground cable
2 Remove inspection cover from
rear floor Disconnect wires from umt

gauge
o A S

T

aliay w
I __.I' J —/‘_\ R : \L FEOBO

Fig FE-8 Remouing inspection cover

3. Take out spare tire

4  Loosen drain plug and allow fuel
to drain into a suitable container

3. Disconnect filler hose, ventilation
hose and outlet hose (tank side)

6 Remove four bolts from fuel
tank, and detach fuel tank

7  Detach bayonet-type umt gauge
by turning fock plate counterclockwise
with a screwdniver :
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8  Reservour tank removal

(1) Remove trim board from the
right side of rear body

(2) Unfasten three clamps, and dis-
connect ventdation hoses

(3) Remove grommet from wvapor
hose, and disconnect hose

(4) Remove two screws on the top
face of reservorir tank

(5) Lift up reservorr tank, and un-
fasten latches at lower flange sect:on
Slide out reservorr tank

Notes

a Use care not to spill fuel over trunk
room floor

b Plug filler opening to prevent entry
of dust or dirt

FUEL PIPING

All fuel hnes can be easily dis-
connected by unfastening clamps and
cps Do not disconnect any fuel line
unless necessary

Note Plug hose and tube openings to
prevent entry of dust or dirt

FUEL STRAINER

1  Disconnect fuel hoses from fuel
stramner by removing clamps
2 Remove fuel stramer -

DESCRIPTION
REMOVAL
INSPECTION

DESCRIPTION

The exhaust system consists of a
front tube with pre-muffler assembly,
a rear tube (with main muffler assem-
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FE221
Fig FE-9 Fuel strainer

INSPECTION

1 Fuel tank

Check fuel tank for cracks or dis-
tortion If necessary, replace
2 Fuel hose

Inspect all hoses for cracks, fatigue,
sweating or deterioration Replace any
hose that 15 faulty
3 Fuel tube

Replace any fuel tube that 1s crack-
ed, rusted, collapsed or distorted
4  Fuel strainer

Replace fuel stramer at recom-
mended maintenance intervals or 1f 1t
becomes clogged or restrnicted

EXHAUST SYSTEM

Fuel strainer 1s of a cartnidge type
and cannot be cleaned
Always replace with a new one

INSTALLATION

Instail any parts of fuel system in
the reverse order of removal Observe
the following notes

Notes

a Install hose clamps securely Do not
tighten excessively to avold dam-
aging hose

b Do not kink or twist hoses and
tubes when they are routed

c Install filler hose after fuel tank has
been mounted in place Failure to
follow this rule could result in
leakage from around hose connec-
tions

d Fuel gauge tank unit
When installing fuel gauge tank
unit, align the projection of gauge
tank umit with the notch i fuel
tank and tighten 1t securely Be sure
to install gauge tank uwmt with
O-ring 1n place

¢ Run the engine and check for leak-
age at connections

CONTENTS
FE-6 INSTALLATION FE7

FE-7 SEALING COMPOUND FE-8

FE-7

bly for Station Wagon), a main muf-
fler assembly, mounting hangers and
brackets

The spnng constant of the mount-
ing 1nsulator 15 low in the vertical
dwrection, so that exhaust system

FE-6

vibratton 15 not transmutted to the
body -

A protective heat shield 1s placed
over the main muffler to prevent the
trunk floor from being heated by the
main muffler
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Sedan and Hardtop

FE340

REMOVAL . .

1 Remove bolts and nuts from mam
muffler clamp )
2 Break old sealant off the joint
while hghtly tapping around with a
hammer, and twist muffler
3  Using a rubber hammer, tap the
front end of the muffler while pulling
1t toward rear

The main muffler can then be
pulled out -
4 Remove bolts and nuts from rear
exhaust tube clamp Utilizing the same
procedure as for the main muffler,
remove rear exhaust tube from front
exhaust tube
5 Remove nuts secunng exhaust
mamifold to front exhaust tube, and
detach front exhaust tube from ex-
haust mamifold See Figure FE-11
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Fig FE-11 Remoung front tube

INSPECTION

1 Check muffler and tubes for
cracks or damage

Replace any part that 1s:damaged
beyond limits

FE-7

1 Front tube with pre-muffler
2 Exhaust rear tube

3 Main muffler assembly

4 Exhaust rear tube with *
matn muffler assembly

Fig FE-10 Exhaust system

2 Replace bracket and hanger rub-
ber parts’that are cracked, fatigued, or
sweated <

INSTALLATION

1 Wipe clean all the contact por-
tion, allow them to dry thoroughly

2  To install, reverse the order of
removal

Notes

a Make sure that there is a mmunum
clearance of 18 mm (0.71 n) be-
tween body (or frame) and exhaust
system component parts

b Insert each exhaust tube into its
place until stopper touches mating
tube, and clamp securcly See
Figure FE-13.
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Tightening torgque

Exhaust manifold to front exhaust tube nuts

U-bolt securing nuts
C-clamp securing bolts
Mounting rubber securing bolts

SEALING COMPOUND

If exhaust tubes are separated at
connection to renew muffler assembly,
etc, use the Genuine Nissan Sealant

FE109

1 Wipe clean all the contact por-
tions of tube joints, allow them to dry
thoroughly

2 Temporanly mount in place muf-
fler assembly (and/or exhaust tube) as
an assembled umit on the car

3 Insert the male tube into the
female tube fully until the front end
of the female tube touches the stopper
on the male tube See Figure FE-13

15 mm (0 59 1n)
Female tube

|

—= l— 44 mm (0 173 m)

Male tube

Stopper

[ FE110

Fyg FE-13 Exhaust tube connections
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“Exhaust Sealant Kit 20720-N2225”
(see Figure FE-12) or equivalent to
elminate gas leakage past the jomt
Be sure to observe the following pro-
cedure

Sealant tube (polyethylene)

Injector

Instruction sheet

Fig FE-12 Exhaust sealant kit

4  Torque U-bolt securing nuts and
exhaust tube mounting bolts to
specifications

5 Squeeze 5 10 6 ¢c (03] to 037
cu n) of sealant into irjector from the
sealant tube See Figure FE-14

Be sure to place the cap back to the
sealant tube since sealant will dry

Injector

Sealant tube

5t06¢cc(03110037cumn)
FE111

Fig FE-14 Squeezing sealant to
tnjector

FES8

kg-m (ft-1b)

19t02.5(I4to18)
14to16(10to 12)
14to16(10to 12)
12t014(9to010)

6  Position the nozzle of imjector to
the gnde and press it there firmly
Inject  sealant slowly until sealant
begins to flow out of the sht of the
tube

This indicates that the bead re-
quires no further sealant Excessive
sealant can cause a clogged tube See
Figure FE-15

After mjecting, wash mector
thoroughly in clean water to remove
all traces of sealant

Seaia

FE163
Fig FE-15 Injecting sealant

7  Start the engine and let 1t 1dle
slowly for ten minutes (minimum) to
harden sealant with the heat of ex-
haust gas
8 Check the condition of sealant
before driving the car

It 15 also essential that the car
should not be accelerated sharply for
20 to 30 minutes subsequent to this
operation

Notes.

a. The sealant should be used within
guaranty term indicated on the kit
case

b. Exposure of sealant to the skin may
cause a rash Wash sealant off the
skin with water
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Do not keep the sealant tube m a
place where the ambient tempera-
ture is 40°C (104°F) or above.

A sealant hardened at 40°C
(104°F) or above cannot be used.
The most suitable storage tempera-
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ture is from 15 to 35°C (59 to
95°F). If sealant becomes hardened
because of low temperatures, warm
the sealant tube with lukewarm
water until the sealant is softened
Do not warm the tube at a tempera-

FE-9

ture of over 40°C (104°F) for a
long period of time

d. Thoroughly read the instruction

sheet furmished with the kit before
using the sealant.
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DATSUN 4
MODEL 610 SERIES

A
'

w

SAN MOTOR CO., LTD.

TOKYO, JAPAN
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SECTION BF

BODY

GENERAL DESCRIPTION
UNDERBODY ALIGNMENT
BUMPERS

RADIATOR GRILLE AND
FRONT APRON

FRONT FENDERS

ENGINE HOOD AND COWL
TOP GRILLE -

TRUNK LID
(Sedan and Hardtop)

TAIL GATE .
(Station wagon)

DOOR
SEATS

WINDSHIELD GLASS .
(Adheswve caulked' glass)

INTERIOR TRIMS

FLOOR MAT AND
CENTER CONSOLE

MOULDING
SPECIAL TODLS

BF- 2
BF- 5
BF- 9

8F-10
BF-11
BF-12

BF-14

BE-17

BF-19
BF-31

BF-35
BF-39
BF-41
BF-44
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GENERAL DESCRIPTION

The 610 model senes has three
body types, Sedan, Hardtop and Sta-
tion Wagon Each body 1s of unitized
construction and 1s robust, hight, and
safe

The body has a long nose and short
deck The engine compartment 1s wide
enough to perrmt easy accessibility
On Sedan and Hardtop models, the
trunk has a large capacity because of
lowered spare tire compartment

Insulation between the floor por-
tion and the shock absorber mounting

member, reduces transmission of vibra-
tion to the floor panel

Under coating 1s apphed to the
lower surface of the floor Also, as-
phalt seats are placed on the upper
surface of the floor to reduce mtenor
vibration and noise

For washing mnside, the floor 15
provided with water drain holes

The front and rear ends of the body
are constructed so as to absorb impact
energy during a crash

On Hardtop model, the front pillar,

door support, roof rail, and rear quar-
ter are specially reinforced due to a
wider door dimenston

Body parts for the Sedan, Hardtop
and Station Wagon models are to a
great extent interchangeable For m-
stance, the hood, front fender, hood
ledge, front door, and dash board for
the Sedan are exactly the same as
those for the Station Wagon

Aur and water tightness 1s improved
around the door, weatherstrips, and
welded panel portions
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BF-2

BFaz0A

Fig BF-1 Body construction of the Sedan
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BF-3

BBBBBB

Fig BF-2 Body construction of the Hard!o,
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'UNDERBODY ALIGNMENT

UNDERBODY GENERAL SERVICE
INFORMATION

ALIGNMENT CHECKING PROCEDURE

PRINCIPLES OF TRAMMING
CAR PREPARATION

UNDERBODY
GENERAL SERVICE
INFORMATION

Since each underbody component
dyectly affects the overall strength of
the body, 1t 15 essential that proper
welding, sealing and rust-proofing
techniques be observed dunng service
operations

Whenever the body 15 repaired, be
sure to provide the repaired body
parts with rust-proof

When rust-proofing cntical under-
body component, 1t 1s essential that a
good quahty ar dry pnmer such as
corrosion resistant zine chromate be
used

Do not use combination type
primer surfacers

ALIGNMENT
CHECKING
PROCEDURE

Misalignment 1n the underbody
affects the front fender, door, trunk
hd and window ahgnments, and also
the tail gate and rear body opening
alignments in the case of the Station
Wagon  Underbody musahgnment
partrcularly affects the suspension
system, thereby causing vanous prob-
lems that anse from suspension mis-
ahgnment It 1s essential that under-
body components be aligned within

“the specified dumensions given in
Figures BF-4 through BF-6.
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CONTENTS
TRAMMING SEQUENCE BF-5
BF-5 Sedan and Hardtop BF-6
BF-5 Hardtop BF-7
BF-5 Station Wagon BF-8
BF-5

In the event of a collision, 1t 1s
mportant that underbody alignment
be throughly checked and if neces-
sary, realigned to the specified dimen-
slons

There are many tools that may be
employed to correct collisiton damage
such as frame straightening machines,
external pulling equipment, other
standard body jacks

To assist 1n checking ahgnment of
the underbody components, repairing
minor underbody damage or locating
replacement parts, the following
underbody dimensions and alignment
checking 1nformation are presented

PRINCIPLES OF
TRAMMING

Figures BF4 through BF-6 show
reference locations required to deter-
mune the extent of musalignment pre-
sent 1 underbody structure, the re-
ference locations are symmetrical
about the center line of the car

Tramming underbody correctly
calls for two measurements, the
vertical dimension from the datum
line to the points to be measured,
and the horizontal distance between
any two points of measurement

Note that precision measurement
can be made only when the tramming
gauge 15 parallel to the underbody

If one of the two reference points 1s
in musahgned area, the parallel plane
between the body and tram gauge may
not exist, indicating the necessity of
underbody repau

BF-5

v

CAR PREPARATION

Prepaning the car for the underbody
ahgnment, check mvolves the follow-
1ng
1  Place the car on a level surface
2 The weight of the car should be
supported at wheel locations
3 A wvisual damage nspection
should be made to eliminate unneces-
sary measuring Obwviously damaged
or musaligned areas may often be
located visually

TRAMMING
SEQUENCE

The tramming sequence will vary
depending upon the nature and
location of the musaligned area Prior
to performing any trammng oper-
atton, the accuracy of reference
pomnts to be used must be deter-
mined A measurement that originates
from a reference pownt included 1n a
damaged area will produce untrue
results and confuse the evaluation of
the underbody condition Unlike the
conventiona! type of frame design,
the unitized type of body construc-
tion seldom develops the condition of
“diamond” in the floor pan area as a
result of front or rear end collision
Therefore, underbody alignment
check:ng can usually onginate from
the body floor pan area If inspection
indicates that these locations have
been disturbed and are not suitable
for measuning, one of the undamaged
suspension locations should be used
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as an mmtal reference pomnt If a rare reference points, repair operations ponents should be aligned progres-
situation should exist where all of should begin with the body floor pan stvely from this area
these locations are not suitable as area All other underbody com-

Sedan and Hardtop
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Fig BF-4 Underbody alignment (Sedan and Hardtop)
BF-6
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Hardtop
The body surrounding the door following specifications The body distance between door glass and the
should be repaired according to the should also be repaired so that the door surrounding panels 1s equal

No Measurement position Length mm (in)

1 GtoH 1,046 0 (41 18)

2 GtoE 1,1372 (44 1D

3 FtoH 1,090 5 (42 93)

4 AtoD 902 2 (35 52)

5 DtoH 939 5 (36 99)

6 HtoH 1,336 0 (52 60)

7 BtoC 1,516 6 (59 71)

8 EtcE 1,303 0 (51 30)

9 CtoG 1,281 5 (50 45)

10 BtoC 903 2 (35 56)

’f/"‘ 11 CtoC 1,116 0 (43 94)
400(1373) B 12 DtoD 1,116 6 (43 96)
13 AtoD 1,516 3 (59 70)

14 EtoF 1,033 0 (40 67)

’ 84 (3 31) 15 FtoH’ 1,374 1 (54 10)

Tolerance error £2 mm {0 08 1n)

Point AB

PontE,E,H, H’

T T

Pomnt F, G

BF409
Fig BF-5 Side body alignment

BF-7
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Fig BF-6 Underbody alignment (Station Wagon)

BF-8
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FRONT BUMPER
Removal -
Installation

FRONT BUMPER !

.1,

Removal

BFA423A 1 Front bumper

2 Front bumper side bracket ,

3 Shim
4 Front fender

i Disconnect battery ground cable
2 Disconnect front turn signal lamp
wire connectors

3  Remove bolts retaming front
bumper side bracket to front fender
lower side ™=

BFa12
1 Connector 2 Front fender

Fig BF-8 Remouing front bumper
side bracket installation
bolt
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BUMPERS

CONTENTS
BF- 9 REAR BUMPER
. BF- 9 Removal
BF- 9 Installation

-

5 Front bumper stay
6 Body su!e member
7 Spring nut

8 Tie-down hook

Fig BF-7 Exploded view of front bumper

iv»t

4" Remove bolts retammg front
bumper stay to body side member and
draw front bumper out of body

BF413

1 Front bumper stay
2 Front apron

Fig BF-9 Remouing front bumper
stay wnstaliation bolts

BF-9

. . . BF- 9

-~ BF- O

) . BF-10
Installation

Install front bumper in reverse
sequence of removal, noting the

_ following point

Adjust bumper for proper ahgn-
ment and tighten bolts securing
bumper

REAR BUMPER

Removal

l Dlsconnect battery ground cable
" Disconnéct: wire connectors of
lamp for license number plate It 1s not
necessary to disconnect them for the
Station Wagon
3 Remove

bolts retaming rear

bumper stay to body side member and
draw rear bumper out of body

1 Rear fender
2 Body side member

BF414

Fig BF-10 Remouing rear bumper
stay tnstallation bolts

For the Sedan and Hardtop,

It 15 not necessary to remove rear
Iicense number plate as it 15 nstalled
to body independently
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BFa415

License number plate holder
Hook

Rear bumper
License number plate
Rear panel

W B W R

Fig BF-11 Exploded view of rear license number plate

Installation

Install rear bumper In reverse
sequence of removal

RADIATOR GRILLE AND FRONT APRON

CONTENTS

REMOVAL BF-10 INSTALLATION BF-11

REMOVAL

2 Remove radiator gnlle attaching
1 Remove front bumper

screws and remove radiator grille

—J— eatsun—__C

1 Spring nut 3 Screw
2 Plain washer

BF279A
Fig BF-13 Remouing upper attaching
screw and spring nut

BF424A

Fig BE-12 Remouing screws attaching radiator grille

BF-1
Downloaded from www.Manualslib.com manuals search engine 0
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b
WA=

-:\‘;—?*—::—:_—*‘_‘—\
T—:__—“-\
T

\

1 Spnng washer
2 Washer

3 Screw

BF280A

Fig BF-14 Remoung lower attaching
screw, washer, and
spring nut

REMOVAL

REMOVAL

BF281A

3 Remove screws attaching front

apron to front fender

JJJJJ

1 Front fender
2 Frontapron BF301A

Fig BF-15 Remouing screws attaching
front apron to fender

4 Remove screws attaching front
apron to hood lock stay and remove
front apron

FRONT FENDERS

CONTENTS
BF-11 INSTALLATIOON
Spnng nut
Front fender
Baffie filler

Fender rubber
Front apron

Hood lock stay
Sealing rubber

-~ N B W R e

Fig BF-17 Exploded view of front fenders and apron
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BF-11

W lll

2 Hood lock stay
BF302A

Fig BF-16 Remouving screws attaching
front apron to hood lock
stay

INSTALLATION

Install radiator grille and front
apron In reverse sequence of removal
When installng radiator grille,
proceed the following manners
1 Install lower center attaching
screw first and then install other
sCrews
2 Be careful not to spill brake
flud, engine ol and any other
chemical fluds on radiator grille to
prevent from damage

BF-12

1 Open engine hood and support 1t
In open position with a stay

2 Remove front bumper, side
flasher, radiator gnlle, front apron,
windshield wiper blades, cowl top
grlle and sill mouldings 1n the order

3  Remove fender attaching screws
shown 1n the following ilustrations
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Fig BF-18 Remow‘ng- screws attzlchx;@
hood ledge to front fender

1

‘ 1 Front fender
L 2 Cowl top panel

BF423

]
Fig ‘BF—IQ Remouing screw gttaching
cowl top panel to front fender

"y i 1

-—

(CRRTRY
4® @

1 Body sil!
2 Front fender

Fig BF-20 Remouing screws attaching
body sill to front fender
lower end

INSTALLATION

Install front fenders m reverse
sequence of removal

ENGINE HOOD AND COWL TOP GRILLE

" ENGINE HOOD
Removal
Installation

HOOD ALIGNMENT

ENGINE HOOD

Removal

1 Open engmne hood and protect
body with covers to prevent scratch
to the pant

2 Mark hood hinge locations on
hood for proper reinstallation

3 Support engine hood with hand
and remove bolts securing hood hinge
to hood Be careful not to let hood
shp when bolts are removed

1
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CONTENTS
BF-12
BF-12 HOOD HINGE
BF-12 Remaoval
BF-12 Installation

NEEEE N )
NN

Fig BF-2]1 Remouing bolts attaching
hood

4  Remove hood from car H

BF-12

COWL TOP GRILLE AND

' Installation

Install hood 1n reverse sequence of

,removal

N

HOOD ALIGNMENT

Hood can be adjusted by bolts
attaching hood -to hoed hinge, hood
‘lock mechamsm “and hood bumpers
Adjust hood for an even fit between
front fenders and for a flush fit with
the-front of fenders
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'Ad_]lflslt ,hé)pd according  to thF
following procedures . ,
1 Adjust hood fore and aft and
from side to side by loosening bolts
attaching hood to hinge and re-
positioning hood

Fig BF-22 Adjusting bolts attaching
hood

2 Loosen hood bumper lock nuts
and lower bumpers until they do not
contact with the front of hood when
hood 15 closed

Fig BF-23 Adjusting hood bumper
height

i '
i . ’

. ' ’ 3

37 Adjust hood lock mechamism
after hood has been properly aligned
Hood: lock male can be moved fore*
and aft and from side to side to align
1t with hood lock female by loosen-
ing attaching bolts

Hood lock male can also be moved
up and down

Loosen lock nut of hood lock
male part and move 1t up and down by
turning 1t clockwise or counterclock-
wise as required R
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BF428

1 Lock nut 3 Safety catch

2 Hood lock male
Fig BF-24 Adjusting hood lock male

4 Lower engine hood 10 to 30
mm {0039 to 0 118 in) from the top
of front fender by adjusting hood lock
male part

5 Rase two hood bumpers until
engine hood 1s flush with fenders

6  Tighten hood lock male part lock
nuts after the proper adjustment has
been obtained

7  Make sure that female lever locks
hood lock male part securely when
hood 1s closed, and also safety catch
retains hood properly when hood lock
1s released (See'Figure BF-26)

Grommet
Hood lock control cable
Cable clamp

Hood lock female part
Safety catch

Female body

"

= R A S N

~ BF283A

1 Stopper 3 Hood lock stay

2 Hood lock female part

Fig BF-25 Adjsting hood lock
female part

Notes When nspecting hood lock,
note the following

a Operation of safety catch lever
Check cauvlking portion of safety
catch lever for wear
Check spring for weakness. and
breakdown. If spring 1s broken,
hood may be unlocked and open
rapidly during dniving

b Operation of female lever
Check female lever for smooth and

correct operation

Check spnng for weakness and
l;r:egkqoevn If female lever does not
move smoothly, engaging stroke
will be reduced, and it may be
disengaged from hood lock

BF448A

Unit mm (in)

BF284A

Fig BF-26 Exploded view of hood lock control

BF-13
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COWL TOP GRILLE
AND HOOD HINGE

Removal

1  Open engine hood

2 Mark hood hinge locations on
hood

3 Profect body with covers to
prevent scratch to the pamnt

4  Remove engine hood from hood
hinge

5  Remove windshield wiper blades
6 Remove attachuing screws and
grommets which retain cowl top gnlle
front end

7 Draw cowl top gnlle forwards
Cowl top gnlle can also be removed
without removing engine hood

1 Cowl top gnlle

2 Engine hood

3 Cowl top sealing rubber
4 Screw

5 Grommet
& Cowl top panel cap
7 Cowl top baffle plate

BF431

Fig BF-27 Exploded view of cowl top grille

8 Remove hood hinge clamp, pull
hood hinge pin out of hood hinge
bracket and remove hood hinge

Installation

Install cow! top grile and hood
hinge in reverse sequence of removal

TRUNK LID (Sedan and Hardtop)

TRUNK LID
Removal and installation
Adjustment

TORSION BAR
Removal

Installation
TRUNK LID HINGE

TRUNK LID

Removal and
installation

1 Open trunk hd and cover rear
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CONTENTS

BF-14 Removal and installation BF-16
BF-14 TRUNK LID LOCK CYLINDER BF-16
BF-15 Removal BF-16
BF-15 Installation BF-16
BF-15 TRUNK LID WEATHERSTRIP BF-17
BF-15 Removal and nstallation BF-17
BF-186

fenders
2 Mark trunk hid hinge locations on
trunk lid for proper remnstallation

BF-14

1

3. Support trunk hd by hand and
remove bolts attaching trunk Ld to
hinge and remove trunk ld.
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1

= — =T

BFa32

Fig BF-28 Remouving bolts attaching
trunk hid to hinge

4 Install trunk hd
sequence of removal

reverse

Adjustment

1  Loosen bolts attaching trunk hd
to hinge and move trunk lid from
side to side and fore and aft to align
it with striker located on rear panel

RV

BF433
Fig BF-29 Adjusting trunk hid

2 To obtain a snug fit between
trunk hd and weatherstnp, move
striker up or down and from side to

side as requrred
S

BFA434
Fig BF-30 Adjusting trunk hid

lock striker
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TORSION BAR

Removal

1  Open trunk lid

2 Loosen screws attaching trunk
room fimsher and remove the
finisher from the car

3  Support trunk hd in the open
position and draw end of left torsion
bar out of the hole dnlled at side panel

2

1 Left torsion bar ~

by hand 2 Torsion bar bracket

3 Holes for torston bar end
" Fig BF-31 Drawing out torsion ~
bar end

4 Remove torsion bar from
torsion bar bracket and hinge
5 Remove right torsion bar mn the
same manner above

Installation

\
-’ ) ,,', |‘| BF436
”/ ’ ' '
P L 1 Hole for torsion bar end
7 L4
Pt - 2 Torsion bar bracket
k. X * 3 Left torsion bar
! 4 Left trunk hd hinge

Fig BF-32 Installing left torsion bar

1 Support trunk lid in the open
position

2 Position the end of right torsion
bar first to right trunk hid hinge

BF437
1 Torsion bar 2 Trunk hd hinge

Fig BF-33 Positioning the end of
right torsion bar to hinge

BF-15
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3 Twist torsion bar backwards and

engage the bar in torsion bar bracket -
4 Then, mnsert the end of torsion

bar mto the hole at side panel

Note Tension of torsion bar can be
+adjusted properly by selecting holes
for torsion bar end

+ BF438

VT

1 Right torsion bar

2 Torstion bar bracket

3 Holes for torsion bar end

Fig BF-35 Inserting the end of right
torsion bar into the hole

BF426A

5 - .Iastall left torsion bar in the
same manner above

i 1

TRUNK LID HINGE

Removal and -
installation

1  Open trunk
body with covers
2 Remove trunk lid

3+ R:oaove torsion bars

4 Pull hinge clamps out of nght
and left hinges and remove washers
and hinges from the car

Ihd and protect

1 Torsion bar
2 Trunk Iid hinge

Fig BF-36 Remouing trunk lid hinge
clamp

BF440

BF441

3 Washer
4 Trunk hd hinge

Rear fender
2 Hinge clamp

Fig BF-37 Remouing trunk id hinge

5 Install hinges 1n reverse sequence
of removal

4L

- .

TRUNK LID LOCK
CYLINDER . ... .

Removal .
1 Opentrunkld - &
2 Remove trunk Iid lock from

trunk Iid
3 Loosen screws retamning cylinder
and pull cylinder out of trunk lid

L4

2

BFa42

Fig BF-38 Remouing cylinder
attaching screws

BF-16
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BF443

1 Lock cylinder 3 Cnp

\2 Insulator

.+ Fig BF-39 Component parts of
| . lock cylinder

o ! [ i

Installation

1  Assemble lock cyhnder .and
insert and push 1t into posmon untl
chp secures lock cylinder

‘ ) BF444

Fig BF-40, Pushing lock cylhinder
into position
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TRUNK LID WEATHERSTRIP

BF 445

¢
1 Trunk Iid weatherstrip
2 Adhesive
) 3 Trunk hd

Fig BF-41 Sectional view of trunk id weatherstrip

Removal and
installation

1 Remove weatherstrip from body
and wipe remamnng adhesive away
from body with non-lead gasoline, and
then wash the surface with water

2 Coat body side and weatherstrip
with adhesive

3 After coating with adhesive, leave
it to dry for a while Instali and press
the comers first and then press the
other parts

. TAIL GATE (Station Wagon ) , L

. ’

REMOVAL AND INSTALLATION
TAIL GATE ALIGNMENT
TAIL GATE TORSION BAR
Removal and installation
TAIL GATE HINGE
Removal and installation

-

REMOVAL AND
INSTALLATION

1 Open tal gate and support 1t n
open position ,

2 Remove bolts attaching tail gate
to tail gate hinge and remove tail gate
from the hinge

N

BF 446

1 Tai gate
2 Tail gate hinge

Fig BF-42 Removing tail gate
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CONTENTS ‘ ,
BF-17 TJAIL GATE LOCK AND
BF-17 STRIKER BF-18
. BF-18 Removal and installation BF-18
BF-18 Adjustment 8F-18
BF-18 TAIL GATE LOCK CYLINDER BF-18
BF-18 Removal BF-18
installation BF-18

3 Install tal gate m
sequence of removal

reverse

TAIL GATE
ALIGNMENT

Tall gate can be moved up and
down and from side to side by
loosening bolts attaching tail gate to
tal gate hinge Fore and aft adjust-
ment 1s obtaned by loosening bolts
attaching tail gate hinge to body

Tail gate should be adjusted for an
even and parallel fit with the tail gate
opening

BF-17

BF447

Fig BF-43 Adjusting tall gate up
and down and from
side to side
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Fig BF-44 Adjusting tail gate
fore and aft

TAIL GATE
TORSION BAR

Removal and
installation

1  Open tail gate and support 1t 1n
open position

2  Loosen screws attaching tail gate
hinge cover and remove 1t

3 Loosen screws attaching head

liming rear end and remove head
lining rear portion from tail rail
panel

4 Support tal gate and remove left
torsion bar (painted yellow) first from
bracket “D” and “C” with a suitable
pipe See Figure BF45

BF449

1 Left torsion bar
2 Tail gate hinge

3 Rught torsion bar
4 Pipe for removal and mstallation

Fig BF-45 Remouwing torsion bars

S Remove night torsion bar in the
same manner above
6 Install torsion bars 1n reverse
sequence of removal
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TAIL GATE HINGE

Removal and
installation
1  Open tail gate and support 1t 1n

the open position
2 Remove tal gate from hinge

3 Remove tall gate hinge cover

4 Remove head liming rear portion
from tail rail panel

5 Remove torsion bars

6 Loosen bolts attaching hinge and
remove 1t

7 Install hinge i reverse sequence
of removal

TAIL GATE LOCK AND STRIKER

Removal and installation

1 Stnker 6 Shim

2 Tab tail stnker 7 Down stopper 11 Tail gate striker
BFA450 3 Friction plate 8 Tl gate lock catcher

4 Shim 9 Lock cylinder 12 Sealing screen

S Bumpet rubber 10 Chp 13 Tl gate tnm

Fig BF-46 Exploded view of tail gate lock and striker

1  Open tail gate and support 1t in
the open position

2  Remove screws attaching tail
gate trim and remove trim and sealing
screen from tail gate

3 Loosen bolts attaching tail gate
lock and remove the lock and striker
catcher from tail gate

BF451 1 Lock cylinder
2 Tail gate lock
3 Stnker catcher

Fig BF-47 Remouing tail gate lock

BF-18

4 Loosen bolts attaching striker
and remove 1t
5 Install taill gate
catcher and stniker mn
sequence of removal

Adjustment

lock, striker
reverse

1  Stnker catcher can be adjusted
from side to side, and striker can be
adjusted fore and aft Before adjust-
ing tail gate lock, make sure that tait
gate 15 properly aligned

\\
~ -

\\\

BF452

Fig BF-48 Adjusting striker catcher
from side to side
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Fig BF-49 Adjusting striker fore
and aft

2 To adjust contact between striker
and catcher, loosen attaching bolts and
move them as required

REMOVAL AND INSTALLATION
Front door

“ Rear door

DOOR ALIGNMENT

DOOR TRIMS
Removal
Installation

DOOR LOCK AND STRIKER
Removal and installation
Adjustment

DOOR LOCK CYLINDER
Removal and installation

REMOVAL AND
INSTALLATION

Front door

1 Remove front bumper, radiator
gnlle, front apron, windshield wiper
blades, cowl top gnlle and sill mould-
mg 1n the order

2 Remove front fender from the
vehicle
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3  Loosen down stopper attaching
bolts and move down stopper up or
down to align it with stopper located
on both sides of tail gate

Then, tighten attaching bolts

\

=

\é

Fig BF-50 Adjusting down stopper

DOOR

TAIL GATE LOCK
CYLINDER

Removal

1  Open tall gate and support 1t n
open position

2 Remove tall pgate
sealing screen from tail gate
3 Pull out spring washer which
secures lock cylinder to tal gate
outer panel Then, remove lock cyl-
inder from tail gate

trim and

Installation

Install lock cylinder in reverse
sequence of removal

After instaling lock cylinder,

make certain that tail gate lock
mechanism  and lock cylinder are
operated properly

CONTENTS

BF-19 DOOR WINDOW GLASS AND

BF-19 REGULATORS BF-22

8F-20 Front door

BF-20 (Sedan and Station Wagon) BF-22

BF-20 Front door (Hardtop) BF-24

BF-20 Rear door {Sedan and Station Wagon) BF-27

BF-20 REAR SIDE WINDOW GLASS

Bf-21 (Hardtop) BF-28

BF-21 Removal BF-29

BF-21 Installation and adjustment BF-29

BF-22 BODY SIDE WEATHERSTRIP (Hardtop) BF-30

BF-22 Removal BF-30
Installation and adjustment BF-30

3 Open front door and place a
support under door Use pads be-
tween door and a support to protect
door

4 Loosen bolts attaching door hinge
to body and remove front door

BF-19

1 Front door
2 Support

BF455 .

Fig BF-51 Remouing bolts attaching
door hinge to body


http://www.manualslib.com/

5 Install front door in reverse

sequence of removal

Rear door

1 Open front door and keep it
open i

2 Open rear door and place a sup-
port under door Use pads between
door and support to prevent damage
3 Loosen bolts attaching rear door
hinges to center pillar and remove rear
door

T

—t2
ea—
ot
R
®

BF456

} 1 Upper hinge

\\ ~ 2 Rear door

3 Lower hinge
Fig BF-52 Remouing bolts attaching
door hinges to center piliar

4  Install rear door m
sequence of removal

Ieverse

DOOR ALIGNMENT

Proper door alignment can be
obtained by adjusting the position of
door hinge and door lock striker

Door hinge and stnker can be
moved up and down and fere and aft
in  enlarged holes by loosening
attaching bolts Door should be
adjusted for an even and parallel fit
with the door opening and surround-
g body panels

Care should be taken not to
distert or mar door or surrounding
body panels
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$ Screws
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BfF458

Fig BF-54 Adjusting door lock striker

Even if front fender 1s not removed,
front door hinge can be adjusted with
Door Adjusting Wrench ST08720000

1 Front fender
2 Front door
3 ST08720000

Fig BF-55 Adjusting door hinge

DOOR TRIMS

Removal

I Opendoor and keep 1t open

2 Rase lock knob, turn 1t counter-
clockwise and remove lock knob and
grommet

BF-20

3 Loosen bolts attaching arm rest
and remove 1t from door

BF460 1 Arm rest

2 Cover
Fig BF-56 Remouwing bolts attaching
arm rest (Hardtop)
4 Loosen screw attaching inside
handle escutcheon and remove door
lock dial and escutcheon

Fig BF-57 Remouving inside handle
escutcheon (Hardtop)

5 Remove spring retaining rIe-
gulator handle and then remove
regulator handle and seating washer
6 Remove clips retaming door
finisher from door nside panel and
remove door finisher

Fig BF-58 Remouing door finisher

7 Remove watertight seal cover
from door panel

Installation
Install door trim 1n
sequence of removal

Ieverse
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With door glass up, regulator
handle should be installed as shown
n Figure BF-59

BF462

Fig BF-59 Installing regulator hendie

4

1

DOOR LOCK AND
STRIKER

Removal and
installation

1 Opendoor and keep 1t open

2 Remove arm rest, mnside door
handle escutcheon and regulator
handle

3 Remove lock knob and grom-
met

4  Remove door fimsher and water-
shield

5 Loosen screws attaching inside
door handle and remove inside door
handle N

6 Loosen screws attachmng remote
control and lock knob rod and then
remove them

2]

———

BF463

Fig BF-60 Remouving inside door
handle (Hardtop)

7 Loosen nuts attaching outside
door handle and remove outside
handle
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BF464

Fig BF-61 Remouing nuts attaching

outside door handle

8 Removing remote control rod
from door lock cyhnder

1 Lock sprin,
2 Lock cylinder
3 Remote control rod

Fig BF-62 Remouving remote control‘

rod from door lock cylinder
9 Loosen screws attaching door
lock and remove door lock from
door

* BF465

BF 466

Fig BF-63 Remouing screws attaching

doorlock
10 Loosen bolts attaching door
lock striker and remove striker from

body ]

Fig BF-64 Remouing door lock striker

BF-21

11  Install door lock mechanism n
reverse sequence of removal

Adj u-stment

Outside door handle

Outside door handle can be ad-

justed by turning door handle rod nut
clockwise or counterclockwise

The ‘proper clearance “T” between
door lock lever and adjusting nut s
below 1 0 mm (0 039 1n) See Figures
BF-66 and BF-68

BF468 1 Door lock cylinder

2 Adjusting nut

Fig BF-65 Adjusting handle
free play (Front door)

BF469

1 Outside door handle 4 Door lock lever
2 Remote control rod 5 Stopper
3 Adjusting nut
Fig BF-66 Adjusting handle
free play (Front door)

|

BF470
N

I Outside door handle 2 Adjusting nut

3 Remote control
rod

Fig BF-87 Adjusting handle
free play (Rear door)
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3 Remote control
rod

1 Qutside door handle
2 Adjusting nut

Fig BF-68 Adjusting handle
free play (Rear door)

Inside door handle

To adjust inside door handle free
play, move mside door handle base
fore and aft m elongated holes as
required by loosening attaching
screws

The free play should be adjusted
below 1 0 mm (0 039 1n)

Do not bend door lock lever
connecting to control rod to adjust

TR
I"l.‘f 4
.!_Fp

nnﬂ&—-_!’:/ L
/;—_:’//

. & Screws
BF483

Fig BF-69 Adjusting inside door
handle base fore and aft

Door lock striker

Door lock striker can be moved
from side to side and up and down
to align with door lock latch

DOOR WINDOW GLASS AND REGULATORS
Front door (Sedan and Station Wagon)

®

8F473

//

~

Door glass

Qutside door handle
Lock cylinder

Door lock assembly
Door lock striker
Rear lower sash

= Y R A

7
8
9
10
11
12

DOOR LOCK
CYLINDER |

Removal and
installation

1  Remove door finisher and water-
tight seal cover

2  Disconnect control
door lock cylinder

3 Remove lock spring securing door
lock cylinder to outside door panel
and then remove door lock cylinder
from door

4 Install door lock cylinder in
reverse sequence of removal

rod from

Guide channel A 13 Retaiming spring
Regulator assembly 14 Seating washer
Front lower sash 15 Regulator handle
Guide channel B 16 Inside deoor handle
Watertight seal cover escutcheon

Door finisher

Fig BF-70 Structural view of front door glass, regulator and door lock mechanism

BF-22
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Removal and installation

1  Lower door glass

2 Remove arm rest, regulator
handle, mside handle escutcheon,
door lock knob, door fiusher and
watertight cover

3 Remove door outside weather-
strip and door lock knob

4 Remove screws attaching front
lower sash and remove front lower
sash from door glass It 1s not
necessary to draw front lower sash
out of door before removing door
glass

5 Support door glass and remove
screws' retaining guide channel B to
glass back plate

1 Gude channel B
2 Front lower sash

BF474

kY
Fig BF-71 Remouing screws retaining
guide channel B to glass back
plate and front lower sash

6 Draw door glass upwards and
remove 1t from door

7 Loosen screws attaching guide
channel A and regulator base, remove
regulator assembly, and draw 1t
through the lower opening of door
mside panel

BFa75

7 1 Guide channel A
2 Regulator base

Fig BF-72 Remouing regulator
assembly

~
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8 Loosen screws attaching rear
lower sash and remove rear lower
sash

a2

/)

\ 0 BF476

Fig BF-73 Remouwing rear lower sash

9  Remove front lower sash
10 Install door glass and regulator
n reverse sequence of removal

=

Adjustment

Door glass alignment can be per-
formed by adjusting front and rear
lower sash and guide channel A
1 To obtain proper alignment of
glass, temporanly tighten front and
rear lower sashes
2  With glass in the up position,
adjust rear lower sash from side to
side to align with glass and front
lower sash Raise and lower glass to
assure a good glass fit

BF-23

2 deecaracenay

al

J
g

Fig BF-74 Adjusting reaer lower sash

3  With glass up, adjust glass 1n
paraliel with the top rail of door sash
by moving gwde channel A up and
down The sideward free play of glass
can be adjusted by mowving front
tower sash fore and aft

1 Guide channel A
2 Front lower sash

Fig BF-75 Adjusting front lower sash
and guide channel A

BF478

Guide channel A adjustments can
be performed as follows When door
glass 15 as mn picture (1) of Figure
BF-76, move guide channel A up and
move 1t down for the picture (2)

BF 479

\(2) 1 Door sash
2 Glass

Fig BF-76 Adjusting guide

channel A
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Front door (Hardtop)

1 Door glass 12 Door lock rod
2 Rear guide rail 13 Front guide ral
3 Outside door handle 14 Regulator assembly
4 Adjusting nut 15 Inside door handle
3 Lock spring 16 Dust cover
6 Lock cylinder 17 Watertight seal cover
7 Doorlock assembly 18 Door finisher
8 Spacer 19 Inside door handle
9 Guide channel B . escutcheon
10 Rod holder 20 Door lock dial
BF480 11 Guide channel A 21 Retaming spring
22 Regulator handle
s Fig BF-77 Structural view of front glass, regulator and door lock mechanism
Removal

1  Lower door glass

2 Remove arm rest, regulator
handle, inside door handle escutch-
eon, door fimsher and watertight
cover ’

3 Remove door outside moulding
4 Dnve out mner pm of chp
retaining  outside fimsh and then
remove retamning clip, outside finish

BF482 1 Door outside finish BFa83 1 Glass upper stoppers
and outside weatherstrip from door 2 Door outside moulding Fig BF-80 Remouing glass upper
3 Glass stoppers

4 Door fimish

Fig BF-79 Sectional wiew of door
outside and inside weatherstrips 6 With pglass 1n the full down

position, support door glass and
remove screws attaching glass back
plate to guide channel B

3Fa81 Q 5 Rase door glass until glass upper

Fig BF-78 Drwing out inner stoppers appear in the upper openings
pin of outside finush of mside door panel and remove glass

retaining clip upper stoppers

BF-24
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BF484

Fig BF 81 Remouing screws attaching
glass back plate to guide
channel B

7 Raise door glass and draw 1t
upwards

8 Loosen bolts adjusting front and
rear guide rail and remove guide rais
from door

BF 485

Fig BF-82 Remouing guide rail
edjusting bolts

9 Remove screws attaching guide
channel A, regulator arm base and

3 Adjust guide rail upper adjusting
bolts so that the clearance between
door outside panel and glass outside
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regulator base and then remove them
through the lower opemng of inside
door panel

1 Guide channel A
2 Regulator arm base
3 Regulator base

Fig BF-83 Remouwng regulator
assembly

Installation and adjustment

1 Install regulator assembly, guide
ralls, door glass and door lock
assembly 1n reverse sequence of
removal
2  With door glass up, temporanly
tighten upper and lower bolts adjust-
ing guide rail in the neutral position
The neutral position for upper
adjusting bolts means the center of the
elongated holes For lower adjusting
bolt, tighten 1t all the way and return
nine turns and secure lock nut at that

position

BFag7

1 Upper adjusting bolts
2 Spacer

3 Lock nut

4 Gude rail

5 Lower adjusting bolt

Fig BF-84 Guide rail adjusting mechanism

face becomes 85 to 105 mm
(0335t004131n)
BF-25

BF488 1 Upper adjusting bolts
2 Scale
Fig BF-85 Adjusting guide rail
upper adjusting bolts
D= ——n @

85t0105 mm
(0 335t004131n)

BF489 1 Door outside panel

2 Glass
3 Door inside panel

Fig BF-86 Proper clearance between
door outside panel and glass

4 Instali door outside " fimish 1n
position and make sure that door
outside weatherstrip properly con-
tacts with door glass when door glass
1s raised and lowered
5 Raise door glass to 1ts full up
position and align door glass with
body weatherstrip to obtain a water-
tight seal

Proper glass alignment can be
obtamned by adjusting guide rails and
gude channel A as shown in Figures
BF-87 through Figure BF-91

SOONNNY NN NNNNNYN

0
mm / \ e
' |
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' @\@ i o®
@
BF490
1 Body side weather- 3 Guide ral
strip adjusting bolts

2 Gude rail 4 Guide channel A
Fig BF-87 Proper glass position
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BF491
Fig BF-88 When mouing to front

hY N
): - =
an mn am mn
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BF492
Fig BF-89 When mouing to rear

B8F493
Fig BF-90 When moung front up

BFa94
Fig BF-91 When mouing rear up

6 Raise glass to 1ts up position,
adjust upper glass stoppers so that
the clearance between the top of
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glass and body side weatherstrip 13 0
to 1 0 mm (0 to 0 039 1n)

Oto1 0mm (0 to 0039 1)

/

BF 435

Fig BF-92 Proper glass clearance
when glass stoppers are secured
in position

7  With glass up, move top edge of
glass to body side weatherstrnip to
obtain a tight seal by adjusting guide
rail lower adjusting bolts evenly

Turn lower adjusting bolts clock-
wise to release top edge of glass from
body side weatherstnp and counter-
clockwise to tight

8 Make sure that top edges of glass
mamntain a hght fit evenly at the
positions shown 1n Figure BF-93

Glass guide

BF 496

Fig BF-93 Cheching posttions for
a tght fit

9  Make certain that the clearance
between the top of glass and the end
of glass gurde 15 0 to 05 mm (0 to
0020 1n) just before door glass con-
tacts door side weatherstrip

BF-26

0to 05 mm
(0 to 0 020 1)

®

1 Weatherstrip retainer
2 Glass gmde
3 Door glass

BFA497

Fig BF-94 Proper clearance between
glass and glass guide

10 Raise and lower door glass to
be sure the operation of regulator
handle is smooth The operating force
of regulator handle should be per-
formed less than 4 kg (9 Ib) at the
knob of regulator handle

If proper operating force 15 still
not obtained, adjust regulator
mechanism according to the following
procedures
(1) Lubricate gwde rollers, guide
rails and regulator linkage
(2) Perform outside and mside door
weatherstnp-to-door glass adjustment
(3) Adjust guide rails mn parallel

BF498

Fig BF-95 Improper side view of
guide rails

11 Make certamn that the location
of upper glass stoppers 1s aligned
properly If necessary, adjust them

12 Install outside door fimsh and
moulding

13 Install watertight seal cover and
door fimsher

14 Install arm rest and regulator
handle 1n position

15 Install door lock (unlocked)
with dial facing red mark
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Rear door (Sedan and Station Wagon)

., 7
/A y

.) ‘-\

/

——— —
G

Removal

1 Lower door glass

2 Remove door lock knob and
grommet

3 Remove arm rest, regulator
handle, inside handle escutcheon,

door finish and watertight seal cover
from door

4 Remove door outside weather-
strip and rear sash

5 Remove screws attaching guide
channel B to glass back plate and
draw door glass out of door
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Door glass
Rear sash

Door lock assem

GO =~ Oy Lh I i b =

Guide channel B

Outside door handle

Door lock striker
Guide channel A
Regulator assembly

BF 499

9
10
11
12
13
14
15

Front lower sash

Inside handle escutcheon
Watertight seal cover
Door finisher

Retaiming spring

Seating washer
Regulator handle

bly

Fig BF-96 Structural view of front door glass, regulator and door lock mechanism

BF 500

Rear sash
2 Gude channel B

1

Fig BF-97 Remouing screws attaching
rear sash and guide channel B

BF-27

6 Remove rear sash and front
lower sash from door

7 Loosen screws attachmg guide
channel A and regulator base, remove
regulator assembly, and draw 1t
through he lower opeming of door
inside panel
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Adjustment

Proper glass alignment can be

obtained by adjusting front lower
sash, rear sash and guide channel A
Front lower sash must be adjusted n
parallel with rear sash by moving
from side to side

1} Guide channel A
- 2 Regulator base

Fig BF-98 Removing regulator
assembly attaching screws

8 Install regulator assembly and
door glass in reverse sequence of re-
moval

BF502 1 Front lower sash

2 Attaching screw
Fig BF-9% Adjusting front lower sash

REAR SIDE WINDOW GLASS (Hardtop)

To adjust the sideward free play of
door glass, move rear sash fore and aft
by loosening lower attaching screw

Tilt adjustment of glass can be
performed by moving guide channel
A up and down

1 Rear sash
2 Guide channel A

Fig BF-100 Adjusting rear sash
and guide channe!l A

BF504

Side window glass

Guide plate adjusting bolts
Guide roller

Regulator handle
Retaining spring
Regulator assembly

Door lock striker

~N AP W R

Fig BF-101 Structural view of side window glass and regulator

BF-28
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Removal

1 Remove rear seat cushion and
rear seat back from body

2 Remove seat belt anchorage if
equipped and kicking plate

3  Lower side window glass

4 Remove arm rest, regulator
handle

5 Remove rear side fimsher and

BF506

9

BF505 , 1 Draughter finisher
2 Rear corner finisher

watertight seal cover

6 Remove draughter finisher

7 Remove seat belt anchorage if
equipped on rear quarter panel

8 Remove clips retamng rear
corner finisher and, remove rear corner
fimisher

9 Remove nner seal and ‘bracket

3 Retaining chps
4 Inner seal

Fig BF-102 Removing rear quarter
paqel inside fittings

/

I Regulator arm brac};ei 4 Gude plate adjusting bolts
2 [Inner seal

5 Regulator base

3 Inner seal bracket

10  Raise glass until regulator arm
bracket appears in the upper opening
of side panel and support glass and
remove nuts attaching regulator arm
bracket to side window back plate

11 Loosen lock nuts of guide plate
upper and lower adjusting bolts
Remove adjusting bolts from guide
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Fig BF-103 Remouing regulator
assembly attaching bolts

plate

12 Raise window glass with guide
panel and remove them toward pas-
senger compartment

13 Remove regulator base attach-
g screws and draw regulator as-
sembly out through lower opening of
mside panel

BF-29

Installation and
adjustment
1 Install window glass and regula-
tor assembly in reverse sequence of
removal
2 With window glass down, tem-
poranly tighten guide plate adjusting
bolts in the neutral position

The neutral position means the
center of the elongated holes

Tighten these adjusting bolts all
the way and return eight turns and
secure them at that position
3 Adjust guide plate upper adjust-
ing bolts to obtain 85 to 105 mm
(0335 to 0413 m) clearance from
rear fender to window glass outside
face
4 Install rear fender fimsh 1n
position and make certain that
window glass 1s properly aligned with
weatherstrip when wimdow glass
moves up and down
5 Close front door and raise door
glass and side window glass
6 Algn side window glass with
door glass and body side weatherstnp
by Zldjustlng guide plate adjusting
bolts according to the following
procedures 1 Figures BF-104 through
BF-107

® £5//3)
5570
BF507 1 Door glass

2 Siude window glass
3 Gude plate adjusting bolt

Fig BF-104 When mouing to front

@~ &
@

BF 508
Fig BF-105 When mouing to rear
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BF509
Fig BF-106 When mouving rear up

@ /
-
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BF510
Fig BF-107 When mouing rear down

7 With window pglass up, adjust
guide plate adjusting bolts so that
clearance from window glass to side
window weatherstnip 1s 3 0 to 5 0 mm
(0 118 to 0 197 1n) as shown 1n Figure
BF-108

30to50mm

1 Weatherstrip 0118 10 0197 m)

2 Door glass

3 Side window glass BESTT

Fig BF-108 Proper clearance from
window glass to weatherstrip

B Ablgn window glass with body
side weatherstrip to obtain a tight
seal by adjusting guide plate lower
adjusting bolt See Door glass adjust.
ment for detals
9  Install inner seal and bracket
10 Install rear fender fimsh
11 Install regulator handle and
raise and lower window glass to be
sure operation of the handle 15
smooth The operating force of the
handle should be adjusted less than 3
kg (7 1b) at the knob of the handle

Downloaded from www.Manualslib.com manuals search engine

handle

See Door glass
detals
12 Install rear corner fimisher and
draughter finisher
13 Install watertight seal cover and
door finisher
14  Install arm rest and regulator
handle
15  Position door outside fimsh and
secure 1t with retaning clips and
mstail door outside moulding
16  Install kicking plate and seat
belt anchorage 1f equipped
17  Install seat back and cushion

BODY SIDE
WEATHERSTRIP
(Hardtop)

adjustment for

Removal

1 Remove rivets retaimng body
side weatherstrip to front pallar

BF512 1 Rmet

Fig BF-109 Remouing body side
weatherstnp retaining rvets

2 Weatherstrip

2 Remove screws imstalling weath-
erstnp retaner to roof side rail

/

BF513
Fig BF-110 Remouwing altaching
screws of weatherstrp retainer
3 Remove front pillar garmsh and
then remove body side welts
4  Remove weatherstrip retatner and
retainer seal

BF-30

8F514

1 Roof dnp moulding 4 Wmdow glass

2 Weatherstrip retainer 5 Weatherstrip
seal retainer
3 Body side weatherstrip 6 Body side welt

Fig BF-111 Sectional view of body
side weatherstrip, retainer seal
and body side welt

Installation and
adjustment

1 Temporanly attach weatherstrip
retamner seal to weatherstrip retainer
with an adhesive

2 Position weatherstrip retamer and
retainer seal and temporanly tighten
attaching screws

3 Make sure that weatherstrip re-
tamner 1s installed in the position as
shown i Figure BF-112 and measure
the clearance from body side flange to
weatherstrip retamner at the pownts of
(a) through (d) as shown in Figure
BF-113 Proper clearance 1s 13 mm
(051 1m)

15 (0 059)

_|

Unit mm (in) 13 (0 51) BFS15

1 Weatherstnip 2 Weatherstrip retainer
retamer seal 3 Side flange

Fig BF-112 Proper position of
weatherstnp retainer

BF516

Fig BF-113 Measuring points of
weatherstrip retainer-to-side
flange elearance
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4 Tighten weatherstnp attaching

screws evenly until the thickness of

retainer seal 1s 1 5 mm (0 059 1n)
Make sure that retainer seal 1s cen-

FRONT SEAT
Removal and installation

REAR SEAT (Sedan and Hardtop}
Removal and instaliation
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tered on weatherstrip retainer 6 Install front pilar garmsh and

5 Install body side weatherstrip body side welts
Weatherstnp should be installed
evenly without stretchung 1t

SEATS

CONTENTS
BF-32 REAR SEAT (Station Wagon)
BF-32 Removal and installation
BF-32 SEAT BELT ANCHORAGES
BF-32 installation of child restraint anchorages

o B W -

BF-32
BF-32
BF-32
BF-33

BF517

Rechining device assembly
Assistant seat assembly
Seat shide assembly

Front scat bracket

Seat shide relcase wire
Dniver seat assembly

Fig BF-114 Structural view of front seat, seat shde and reclining device

BF-31
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FRONT SEAT

Removal and
installation

1 Remove bolts attaching front
seat bracket

BF518

Fig BF-115 Remouing front attaching
bolts of front seat
bracket

2 Remove rear attaching nuts from
beneath the floor

Fig BF-116 Remouving attaching nuts
of front seat bracket

3 Recliming device

Remove reclining device cover and
remove screws aitaching rechining
device to seat and then remove
rechning device )
4 Install front seat assembly in
reverse sequence of removal
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REAR SEAT
(Sedan and Hardtop)

Removal and
installation

1 Remove screws attaching rear seat
front end and remove rear seat
cushion .

2 Remove screws attaching rear
seat back and move rear seat back
upwards and then remove it from
body

3 Kemove screws attaching head
restraint and remove head restraints

Fig BF-117 Remouing head restraint
attaching screws

4 install rear seat cushion, rear seat
back and head restraints in reverse
sequence of removal

REAR SEAT (Station
Wagon)

Removal and
installation

t  Tit rear seat cushion forwards
and remove bolts attaching rear seat

hinge and then remove rear seat
cushion

BF-32

BF621

Fig BF-118 Remouing rear seat
hinge attaching bolts

2 Remove rear seat back from
catcher and hinge

3 Remove rear seat back catcher
and hinge bracket from body

4  Install rear seat cushion and rear
seat back i reverse sequence of
removal

SEAT BELT
ANCHORAGES

The seat belt anchorages are as
shown 1n Figures BF-119 through
BF-122 Figures BF-121 and BF-122
are the installation procedure of the
seat belt anchorages for the child
restraint

The seat belts should not be m-
stalled on any other positions except
those designated
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Sedan and Station Wagon

Front side anchorage
(Attaching through anchor)

Front floor outer anchorage 2%
(Attaching retractor)

Retractor
Front floor inner anchorage

BFS00A

Sedan

Rear floor center

anchorage, nght

Rear floor mner anchorage

BF902A

Station Wagon

Hardtop . . ,

Front side anchorage
(Attaching through anchor)

Front side lower anchorage
(Attaching retractor) g

Front floor outer
anchorage

BF901A
Fig BF-119 Front seat belt anchorages

Hardtop

Rear fl
ar tloor outer anchorage Rear floor center anchorage, night

I

I
Rear floor center anchorage, left

Rear floor inner anchorage
BF903A

Rear side anchorage

BF904A

Fig BF-120 Rear seat belt anchorages

BF-33
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Installation of child restraint anchorages

Rear parcel shelf

Chuld restrant

Sht
Rear seat m/- 3 shts placed as shown

« Forward Child restraint anchor plate '

5/16-18 UNC bolt

Press down the inside of sht circle
- with your thumb or screwdrniver

1
R g
30 mm \ -
l Panel-parcel shelf (0 9 mm thick) '

4\1; . Fimisher-parcel sheif (1 8 mm thick)

Remnforce (1 6 mm thick) Tighten

5/16"-18 UNC bolt
|> H
Weld Weld nut (5/16-18 UNC-2B) ' and tool

BF905A
Fig BF-121 Child restraint anchorages (Sedan and Hardtop)

BF-34
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Rear seat

Rear floor

1

Perforated on three

Child restraint anchor plate
3. sides to facilitate tuznup « Forward

5/16* UNC bolt

Rear floor carpet

Rear floor panel
(0 9 mm thick)

1st bolster panel

\ (1 2 mm thck)
Weld
e —

Weld nut (5/16" -18 UNC-2B)

BF906A

Fig BF-122 Child restraint anchorages (Station Wagon)

WINDSHIELD GLASS (Adhesive caulked glass)

CONTENTS
DESCRIPTION BF-36 INSTALLATION BF-36
REMOVAL BF-36 REPAIRING LEAKS BF-38
) BF-35
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DESCRIPTION

A pre-mixed, one-part sealant 1s
avallable as a service part to cement
windshield glass to window opening
After using this sealant, the car should
be allowed to stand 1dle for about 24
hours to allow sealant to cure

1 Sealant 6 Suencer
2 T-stud 7 Windshield glass
3 Spacer 8 Dam sealant
4 Tastener rubber
5 Wmdshield 9 Welt
moulding BF450A
Fig BF-123 Sectional view of front
adheswe caulked glass
1 Protect hood, front fenders,

mstrument panel and front seats with
covers '

2 Remove windshield wipers, front
pillar garnish, instrument garmsh and
welt (Front windshield glass) Remove
rear corner finisher, rear parcel shelf
finish welt (Rear window glass)

3 Using a putty kmfe or smmlar
tool, pry mouldings out of position
starting at the center and working
toward the ends

Putty knife

Pry moulding out of
position starting at

BF290A

Fig BF-124 Remouing moulding

4 Reaching from mside car, stnp
dam from around window glass
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the center toward ends

BF291A

Fig BF-125 Stripping dam

5 With a sharp cutting kmife, cut ofT
caulking matenal along edge of entire
window opening

1 Glass
2 Cut by knife

3 Adhesive caulking matenal
BF479A

Fig BF-126 Cutting off adhesiwe
caulking materwl

6  The following procedure may also
be used 1n removing rear windshield

(1) Using a knife, cut through part
of caulking matenal
-(2) Secure one end of steel music
wire [0 5 mm (0 020 1n) diameter] to
a plece of wood that can serve as a
handle

Using long nose phers nsert other
end of wire through caulking matenal
at edge of glass, then, secure that end
of wire to another wood handle
(3) With the aid of an assistant,
carefully cut (pull wire) through caulk-
tng material around entire perimeter of
window using a sawing motion

Fig BF-127 Cutting sealant

BF-36

1 Spacer A
2 Body center hine

7 From inside car, push glass up
and out of window opening,

8 Using a razor blade or sharp
scraper, remove caulking matenal
along entire edge of window opening,
leaving 1t about 1 to 2 mm (0 04 to
0 08 1n} thick

INSTALLATION

1 Check moulding for mussing re-
tamners

2 Clean contacting face of body
with nonlead gasoline

Note Do not allow oil, grease or
water to get on cleaned surfaces by

touching with dirty band or fouled
tool

3  Install four spacers on wmndow
opening

180 mm (7 09 in)

180 mm (7 09 n)

Fig BF-128 Location of spacers
(Front)

125 mm (4 92 1n)

1 Spacer A

2 Body center line
Fig BF-129 Location of spacers
{Rear)
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Glass
- a

6 mm (0 24 n)
Spacer A

BF530
Fig BF-130 Installing glass on spacer

e - - -

4  There are two water drain holes
in the bottom edge of body opening
In applying caulking matenal, use care
not to plug these two holes

5 To set glass tn proper position m
window opening, paste two pieces of
masking tape at the center top and
bottom of glass and panel for align-
ment

BF333%
Fig BF-131 Ahgning glass in window
opening

6 Clean glass surface where the
sealant 18 to be applhed and dam with
non-lead gasohne as shown_in Figure
BF-132

150 to 200 mm
591to7 87 n)

BF531

Fig BF-132 Cleaning area of glass
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’

7. Instail dam tape to inside of
windshield glass 8 mm (0 31 ) n-
board from edge of glass and cut off
excessatends .

Dam
+ 8 mm (0 31 n)

Glass

BF292A
Fig BF-133 Instaling dam

8. With a sponge apply a hght coat
of pnmer to onginal cautking material

-remaining on window opening flanges

Notes

a It 15 not necessary to apply pnmer
to old sealant in replacing glass that
once has been repaired with 1-part
sealant (sdicone) b
Identification of old adhesive ma-
terial is accomplished as follows

1) Cut a small piece of excess
sealant from glass or window
opening flanges

2) Stick small piece of sealant on
the end of a kmife or the like,
and then hold sealant over flame
of match or lghter until it
ignites K -
A Polysulfide burns of white
smoke or no smoke at all and its
odor 15 of white smoke or no
smoke a tall and its odor 1s very
objectionable (heavy sulfur di-
oxide) __

BF-37

B Sihicone glows with lhttle or
no flame and emits white smoke
and very lhittle odor Burnt resi-
due is white ash

b Allow primer to dry for 10 to 15
minutes, then proceed to the next
step ~

9  Insert cartndge in Caulking Hand
Gun ST08810000 and place smooth,
continuous bead on glass 10 mm (0 39
1n) thick

[y

Notes

a Cut off nozzle end of cartridge as
shown
Pierce seahing film with a needle,
mstall cartridge in hand gun

7 mm (0 28 1n) .,
8 mm (0 31 1n)

"o BF293A
Fig BF-135 Cutting nozzle
of cartridge

b Sealant starts to harden 15 minutes
after 1t 1s applied, i e , window glass
should be nstalled 1n body withm
15 minutes after applying sealant.

10 Support windshield glass with
Sucker STO8300000

11 Position windshield glass 1n
opening, align the previously placed
masking tape and make sure that glass
1s properly set on spacers located at
the glass opening flange

S$T08810000

BF333

Fig BF-134 Applying adheswe caulking
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ST08800000

BF334
Fig BF-136 Installing glass

12 Push glass to aid in seating on
plate
13 Wipe excess caulking matenal
off T studs, edges of glass and body
14  Remove protective covers
15 Water test immediately using a
cold water spray

Do not direct stream of water at
fresh adhesive material Allow water to
spil over edges of glass If leaks are
encountered, use Caulking Hand Gun
to work 1n additional caulking matenal
at leak point
16 Install all previously removed
parts

Notes
a After installing, attach caution label
to plass surface Be sure that it does

Pnme

1 To stop leaks, first remove
mouldings 1n area of leak It may be
necessary to remove garmish moulding
or fimishing lace to isolate cause of the
problem

not obstruct visibiity A label
~noting the fact that sealing will be
impaired if door 1s opened or closed
with window shut before sealant
has dried is furnished with the kit
b Advise the owner that car should
not be dnven on rough roads for
the time being

Reference Period required for sealant
to dry to desired hardness

CAUTION

LEAVE ONE WINDOW
OPEN SLIGHTLY

FOR THREE DAYS

This 18 1o protect your new windshisld
nstallgfion from pressurs-induced
leaks bafore the rubber seal has com-
pletely vukconized

Fig BF-137 Caution label

. Umt days
Relative humidity
% 90 50 25
Temperature °C (°F) '
5 @) 15 25 6
10 (50) 3 53 10
10 (14) 10 17 ©34

REPAIRING LEAKS

Leaks can be repaired without re-

moving and nstalhng glass as follows

Adhesive caulking
matenal

Work into joints BF335

Fig BF-138 Adheswe caulked glass leak repair

2 Mark location of leak

Note If water is leaking between
caulking material and body or be-
tween glass and caulking matenal,
determme the extent of leak by

BF-38
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pushing the glass outwards

Apply water to leak area while
pushing on the glass Mark the
extent of leak point
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FRONT PILLAR GARNISH
Removal and installation
CENTER PILLAR GARNISH
Removal and installation

REAR DOOR GARNISH
Removal and iristallation
REAR. COB!\IEH ;GARNISH

FRONT -PILLAR

Removal and
installation
1 Remove front pillar garmish at-
taching screws and then remove the
garmsh from front pillar’

Be careful not to bend the lower tip
of the garmsh shown i Figure
BF-139

BF532

Fig BF-139 Remouving front pillar
garnish

. 2
/_W“\

A

/r
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INTERIOR TRIMS

CONTENTS
BF-39 Removal and installation (Sedan) BF-40
BF-39 Removal and installation {Hardtop} BF-40
. BF-39 REAR PARCEL SHELF BF-40
B BF-39 Removal and installation ) BF-40
BF-39 HEAD LINING BF-41
BF-39 Removal BF-41
BF-40 Installation BF-41

2 Install front pallar garmsh 1n
reverse sequence of removal

CENTER PILLAR
GARNISH

Removal and-
installation

1 Remove body side welts which
are nstalled to center pillar flange

2 Remove center pular garmsh
from center pillar '

® ,
@
Section A-A

BF523

1 Body side welt
2 Center pillar garmsh

Fig BF-140 Remouing center pilar
garnish

BF-39

3 Install center pillar garmsh 1n
reverse sequence of removal

REAR DOOR
GARNISH

Removal and
installation

1  Remove screws attaching rear
door garnish and remove garmish from
door sash

2 Install rear door garmsh in re-
verse sequence of removal
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1 Rear door garnish
2 Attaching screw
3 Piate spring

4 Urethane form

Section A—A BFS34

Fig BF-141 Remouing rear door garnish

REAR CO RNER 3 Install rear corner garmsh 1n ter finish and remove draughter finish
GARNISH reverse sequence of removal
2 Remove clips retaiming rear
corner garmish and then draw rear
Removal and Removal and corner garmsh forwards
installation (Sedan) installation (Hardtop)

1  Remove screws attaching draugh-
1  Remove body side welt which 15

installed to rear corner flange

2  Remove clips retaining rear
corner garnish and then remove rear

corner garnish

), O
+B
c 1 Draughter fimsh 4 Vinyl leather
A" A
I/J—J 2 Side window glass S Urethane form Section A—A
3 Inner seal 6 Hard board
// BF536

Fig BF-143 Removing rear corner

@ garnish
-

3 Install rear corner garmsh 1n \ o

reverse sequence of removal X__\ X

®e
Section A—A Section B-B
REAR PARCEL
BF535 SHELF
1 Draughter fimish
2 Welt Removal and
3 Hard boar . .
4 Urethane form lnStallatlon
2 :::::J:;:}g:p 1 " Remove rear seat cushion and
7 Rear window glass rear seat back Fig BF-144 Remouing rear parcel
2 Remove chps retaining rear shelf
Fig BF-142 Remouving rear corner parcel shelf front end and remove 3  Install rear parcel shelf in reverse
garmish rear parcel shelf, pulling it forward. sequence of removal
BF-40
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HEAD LINING

Removal

1  Pull break-away type nside rear-
view murror cut of bracket and remove
side rearview mirror bracket

BF134

Remove front pillar garmishes
Remove center pular garnishes
Remove rear corner garnishes

9 Remove the end of head lining
cloth from roof rails

00 -~ o

10 Remove head lnmng hsting
wires from roof rails and remove
head hining from roof

Installation - | ‘

! Apply a tim adhesive to body
flange and other body parts before
mnstalling head lining

2  Starting at front and proceeding
toward rear, or vice versa, install histing
wires

Notes

a All fullness must be removed by
stretching front and rear listing
wires

“

Rear corner garnish assembly
Front and rear windshield welt
Front roof nsulator

Redr roof mnsulator

Rear window welt retainer
Listing wire hook

Head hning histing wire

Head hning cloth

Front window welt retamner

R =l R R R O

Fig BF-145 Structural view of
head liming (Hardtop)

b. Wrinkles can be removed by

prymng lming ever along hming
wire.

3 Cement the end of head lining
to body flange while pulling 1t down
at sides to remove wrinkles ‘. ‘_;
4 Tmm the remawung head ]ﬁun‘g
to proper size
' v ) ’
Note. In trimming at front pallars,
center pillars and rear quarter
panels, care should be taken to
reserve enough material since head
lining- must be touched at these
parts

5 Cut a hole in the head lining
material for room lamp and install
room lamp assembly ¢ -

6. Install body side welts to body
flanges and _other equipments 1n
position !

<

FLOOR MAT AND CENTER CONSOLE

Fig BF-146 Removing inside back
y . , marror
2  Remove sun visors
3  Remove room lamp
4  Remove assist straps
5 Remove body side welts
FLOOR MAT

Removal and nstallation
CENTER CONSOLE
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BF-42 Removal and installation BF-42
BF42 INSTRUMENT PANEL BF43
BF-42 Removal and installation BF-43
BF-41
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FLOOR MAT

BF539

Front floor mat
Center floor mat
Rear floor mat
Rear seat lower mat
Front floor felt
Rear floor felt

DN B N

Fig BF-147 Structural view of

floor mat
Removal and 2  Remove floor felts from floor Removal and
. . 3 After removing center console, : :
mstallatlon remove center floor mats and felts mstal]atlon
1 Remove floor mats from 4  When 1nstalling, attach floor felts
retaining hooks and remove floor to floor with a adhesive and install 1 Remove transmission shift lever
mats floor mats and center console knob

2 Remove screws attaching rear

console and remove rear console

3 Remove front console-to-package
CENTER CONSOLE tray attaching screws and side at-
taching screws and then remove front
console
4 Install front and rear console in
reverse sequence of removal

1 Front console

2 Rear console
BF295A

Fig BF-148 3tructural view of center console and brackets

BF-42
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INSTRUMENT PANEL

Removal and
installation

Instrument panel assembly
1  Disconnect battery ground cable

2 Remove hern bar, steering wheel
and shell assembly .

3  Remove heater control cable

clamps from heater assembly

Fig BF-150 Remouing heater control
cable clamps

4 Disconnect speedometer cable

behind speedometer

5  Disconnect body and instrument
harnesses at a connector

Downloaded from www.Manualslib.com manuals search engine

1 Instrument garnish
2 Instrument panel assembly
3 Clustgr Iid cover

BF296A

Fig BF-149 Structural view of instrument panel

= 6 Remove nstrument
from mstrument panel

garnishes

7  Remove cluster hd cover

8 Loosen bolts attaching instru-
ment panel and draw 1nstrument panel
assembly out backwards

]

1 Connector
2 Hood lock lever
Fig BF-151 Disconnecting instrument
harness connector

) /(== RS

BF298A

Fig BF-152 Remouing instrument panel attaching bolts

BF-43
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9 Install instrument panel assembly
in reverse sequence of removal

Cluster Ld
1 Remove steening column shell
and cluster hd cover It 1s not

necessary to remove steerng wheel
2  Remove speedometer cable from
back side of speedometer

3  Loosen screws attaching cluster
hd and draw cluster hd out back-
wards

BF545

Fiyg BF-153 Remouing cluster
hd attaching screws

4  Disconnect related wire harnesses
from back side of meters

5 Install cluster hd 1n
sequence of removal

reverse

Cluster lid A

1 Remove steering column shell
and cluster lid cover

FRONT WINDSHIELD MOULDING
Removal and installation

REAR WINDSHIELD MOULDING
Removal and installation

SILL MOULDING
Removal and installation

DOOR MOULDING AND FINISH

2 Remove screws retaiming cluster
Ihd A and remove cluster hd A from
mstrument panel

Retaining screw “S” which secures
cluster hd A to instrument panel, can
be removed from the inside of cluster
Iid A See Figure BF-154

"8 BF299A
Fig BF-154 Remouing cluster id A
retaining screws

3 Install cluster hd A 1n reverse
sequence of removal

Cluster Lid B

1 Disconnect battery cable.

2 Remove steering column shell
assernbly, cluster hd cover, cluster hd
and heater control knobs

3 Remove screws attaching heater
control assembly to cluster hid B

4 Remove screws attaching cluster
Iid B and remove cluster hid B from
instrument panel

5 Install cluster id B 1n reverse

MOULDING

BF 300A

Fig BF-155 Remouving cluster hd B
attaching screws

sequence of removal

CONTENTS

BF-46 Removal and installation BF-47
BF-46 ROOF DRIP MOULDING BF-48
BF-46 DOOR SASH AND CENTER PILLAR

BF-48 COVERS BF49
BF-46 REAR PANEL AND TRUNK LID

BF-47 MOULDINGS BF 49
8F-47 Removal and installation BF-50

BF-44
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BF548

Front windshield moulding
Rear windshield moulding
Roof drip moulding

Sul moulding

Door outside moulding
Door outstde finisher
Center pillar cover

Door sash cover

AW~ N PR -

Vo - T Fig BF-156 Mouldings of the Sedan

BF549

Center pillar cover
Roof drip moulding
Sill moulding

Body outside moulding
Body outside finisher

L R T N

Fig BF-157 Mouldings of the Stathion Wagon

BF550

Front windshield moulding
Rear windshield moulding
Roof dnp moulding

Sill moulding

Door and rear fender moulding
Door and rear fender fimisher
Rear panel moulding

N AR W —

Fig BF-158 Mouldings of the Hardtop

BF-45
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FRONT WINDSHIELD
MOULDING

Section A-A
1 Sealant 6 Silencer
2 T-stud 7 Windshield glass
3 Spacer 8 Dam sealant
4 Fastener rubber
5 Windshield 9 Welt
moulding BFAS0A
Fig BF-159 Sechonal view of
front windshield moulding
A'} .
A
BF504A Fastcner

Fig BF-160 Front windshield
moulding fasteners

Removal and
installation

1 Remove front roof dnp mould-
ngs

2. Remove screw attaching side
windshield moulding and remove side
windshield mouldings

3 Move side moulding down until
separated from corner moulding and
remeve corner mouldings

4  Draw side mouldings upwards

5  Draw upper and lower moulding
sidewards

6 Install windshield mouldings n
reverse sequence of removal
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REAR WINDSHIELD
MOULDING

Section B—-B

1 Windshield glass
2 Silencer
3 Lower moulding

4 Fastener for lower moulding
BFA480A

Fig BF-161 Sectional view of rear
windshield moulding

0]
M
B

. @
1 Fastener

2 Fastener for lower moulding BF554

Fig BF-162 Rear unndshield
moulding fasteners

Removal and
installation

1  Open trunk hd
2 Dnve out inner pin of lower
moulding fastener

SILL MOULDING

rA B

4 BF555

Fig BF-163 Driing out fastener

inner pin
Quter
Inner }
BF556
Fig BF-164 Sectional view of
fastener

3. Move side moulding down until
separated from comer moulding and
remove corner moulding

4  Draw side moulding upwards

5  Draw upper and lower mouldings
sidewards

6 Install rear window mouldings in
reverse sequence of removal

o= x
=R e
W™
g
R ALY

LA Ls\@

BF-46

BF451A

1 Cip
2 Sl moulding

Fig BF-165 Sul moulding
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2 Remove from

body side sill

retaining  chps

Removal and

installation
1 Remove screws retaimng sil
moulding

Section B-B Cover (plastics)
2 Chp (plastics)
BF452A 3 Sill panel

4 Sill moulding

Section A-A
BF558 Fig BF-167 Sectional view of

1 Front and rear fenders 3 Spacer retaining chp

2 Sill moulding 4 Retainmng screw
Fig BF-166 Sectional view of 3 Install sl moulding in reverse
retaining screw and spacer sequence of removal

DOOR MOULDING AND FINISH

l - BF560

@ 1 Outside weatherstrip
2 Fmsher
3 Moulding
4 Clip
$ Door glass
6 Weatherstrip clip

Fig BF-168 Sectional view of door moulding and finisher (Sedan)

1 Finisher
2 Moulding
3 Chp

4 Door glass

Fig BF-169 Sectional view of door moulding and finisher (Hardtop)

BF561

BF-47
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Removal and
installation

1 Remove door moulding with a
flat-headed driver Insert a pad be-
tween dnver and door panel to protect
door paint

7.

BF562
Fig BF-170 Remouving door moulding

2 Remove door fimsher and
water-tight seal cover and then dnve
beading chp inner pins out of clip
and remove clips from outside door
finush

N’

s

Fig BF-171 Drunng out beading clip
irner pin
3  Push door outside weatherstnp
toward door glass and remove outside
finish
4 Remove door outside weather-
strip anchor clips from door outside
panel with a flat-headed dnver and
then remove outside weatherstrp
In the Hardtop outside weatherstrnip
can be removed together with outside
door finish

=

)

BF564

Fig BF-172 Remouing cutside weather-
strip
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@
©
- = K
BF565 1 Door outside weatherstrip . @ @

2 Anchor clip
Fg BF-173 Anchor clip

BF566

1 Outside finish
2 Daoor panel
3 Beading chip

'

5 Install outside door fimsh and '
moulding as follows Fig BF-174 Installing door outside finish and moulding
(Sedan and Station Wagon)

¢

BF567

i Outside finish
2 Door panel
3 Beading clip
4 Moulding
Fig BF-175 Instaling door outside finish
s ' ' and moulding (Hardtop)

BF568

Front pillar
Front moulding
Center moulding
Roof panel

Rear moulding

LA B W

_ —B Section C-C
Section A-A Section B Fig BF-176 Roof drip moulding
. . i} (Sedan)

BF-48
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.- DOOR. SASH AND
CENTER PILLAR
COVERS

1
Center pullar cover 1s attached to
center pillar with adhesive tapes as

shown 1n Figure BF-178

BF569
: 1 Front pular

@ ) 2 Front moulding
3 Main moulding
4 Roof panel

Fig BF-177 Roof drip moulding
(Hardtop)

Section A-A Section B-B

® -4
. B
' LR
l __/ ! )
7‘ - ) / BF570

Front sash cover

Rear sash cover
Section A—A

Section B— B o

Center pillar cover
Adhesive
Center pillar

oB o N

Fig BF-178 Sectional view of door
sash and center pular cover

REAR PANEL AND TRUNK LID MOULDING

*

® S ——
. g%
C ® \t/rAw . ,

Section A—A BiB LA j),

Trunk td ;Ja‘nel
Trunk lid moulding
Beading clip
Chp
Seal rubber
@ @ Rear fender
Rear fender moulding
Rear panel moulding

Section B-B @ Retainer for rear panel
mj moulding
@ Fig BF-179 Sectional vtew of rear

panel and trunk Iid mouldings

R B R T N

BF571
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BODY

Removal and installation

1 Remove nuts retaining rear panel 2 Remove rear fender mouldings 4  Install trunk ld, rear fender and
moulding and remove rear panel 3 Remove trunk Iid moulding from rear panel mouldings 1n reverse
moulding clips sequence of removal

SPECIAL SERVICE TOOLS

Tool number For Reference
No & Description use page or
tool name Unit mm (in) on Figure No
1 | ST08810000 For pushing out the bottom of windstueld glass sealer cartndge 710 Fig BF-134
C110
Caulking hand gun 501 97) C130
330
S30
SE231
2 |ST08800000 Thus tool 1s used to set and secure the windshield glass panel on the All Fig BF-136
spacer models
Sucker It 15 also used to assure satisfactory adhesion of the glass panel to the
body through application of uniform pressure after setting
7.
131 (5 16) 7
130 (5 12)
SE345
3  |ST08720000 Thus special wrench 1s used to make door adjustments without dismount- | 610 Page BF-20
ing fender Fig BF-55
Door adjusting
wrench
|
SE232

BF-50
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" SERVICE

~MANUAL

DATSUN
MODEL 610 SERIES

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN
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SECTION BE

BODY
ELECTRICAL
SYSTEM

BODY ELECTRICAL WIRING
FUSE AND FUSIBLE LINK

LIGHTING AND SIGNAL
SYSTEM

METERS AND GAUGES

IGNITION SWITCH AND
STEERING LOCK

WINDSHIELD WIPER AND
WASHER

RADIO
HEATER

BE- 2
BE- 4

BE- §
BE-18
BE-26
BE-27
BE-29
BE-31
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BODY ELECTRICAL SYSTEM

DESCRIPTION
Colors of cables
WIRING HARNESS

DESCRIPTION :

Cables used for body electrical wir-
g are low tension cables Their con-
ductors are covered with vinyl of
various colors These various colors are
mtended to represent use of respective
cables In winng diagram, these colors
are indicated by one or two alpha-
betical letters With different colors
thus used, such cables gathered to-
gether in wiring harness easily reveal
therr ongins and destinations Basic
colors, that 1s, standard colors and

1

BODY ELECTRICAL WIRING

CONTENTS
BE-2 Inspection 8E-2
BE-2 Maintenance Instructions BE-2

BE-2

supplementary colors to standard
color, are established for cables of
respective systems such as starting and
1ignition system, hghting system and
signal system By designated colors,
therefore, you can easily, tell circuit
systems and starting points of respec-
tive cables

Colors of cables

The systemn of colors applied to the
covering of cable conductors 1s as
shown 1 the following table

Standard Supplementary | Supplementary color

Circurt system color color to standard color
Starting and B
ignition system (Black) w.Y '

W
Charging system (White) B.R, L Y
Lighting system (Rf:{d) ' g’ E’ G,
Signal system (G?een) . g’ E’ R, . W, Br (Brown)
Instrument Y W,B, G,
system (Yellow) R,L

L Y, Br,
Others (Blue) W.RY Lg (Light green)
Grounding B
system ' (Black)

A 1

* To covering of individual man
cable of each system, standard color or
supplementary color to standard color
1s generally apphed Colors are repre-
sented respectively by such letters as
G, W and Br Apphed to minor item of
each circuit’s termunal 15 two-tone

[ Lo

which 15 composed of standard and
supplementary colors Each of such
two-tone colors 1s indicated with com-
bination of two letters like RW or GY,
and first letter of each combination
stands for standard color, and second,
supplementary color

BE-2
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WIRING HARNESS

‘Inspection

Refernng to winng diagrams or
circutt diagrams, inspect entire elec-
tncal wirng and connections and
insure

1  That each electrical component
part or cable 1s securely fastened to its
connector or terminal

2 That each connection 15 tight n
place and free from rust and dirt

3  That each cable covening shows
no evidence of cracks, detenoration or
otherwise damage

4 That each terminal 15 securely
kept away from any adjacent metal
parts

5  That each cable 1s fastened to its
proper connector or terminal

6  That each grounding bolt 1s plant-
ed tight

7  That wining 1s securely kept away
from any adjacent sharp edges of parts
or parts (such as exhaust pipe) having
high temperature

8 That winng 18 kept away from
any rotating or working parts such as
fan pulley, fan belts, etc

9. That cables between fixed por-
tions and resithently mounted equip-
ment are long enough to withstand
shocks and vibratory forces

Maintenance
instructions

1  Before starting to inspect ‘and
repair any part of electrical system or
other parts which may lead to a short
circuit, be sure to disconnect cables at
battery terminals.
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BODY ELECTRICAL SYSTEM

Disconnect cables at battery term-
nals in the following manner

Disconnect cable at negative ©
terminal, and then disconnect the
other cable at positive @ terminal

Before connecting cables at battery
terminals, be sure to clean terrunals
with a rag Fasten cable at positive @

Downloaded from www.Manualslib.com manuals search engine

termunal, and then the other cable at
negative (& terrnal Apply grease to
top of these terminals to prevent rust
from developing on them

2 Never use a screwdnver or service
tool to conduct a continuity test USE
TEST LEADS TO CONDUCT THIS
CHECK .

BE-3

3 Never ground an open circuut or
.circunts under no load Use a test lamp
{12-3W) or circut tester as a load

4  Never disconnect cables by pull-
g them Be sure to loosen terminals
before disconnecting them
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FUSE AND FUSIBLE LINK

DESCRIPTION
MAINTENANCE INSTRUCTIONS

DESCRIPTION

The fuse and fusible link are protec-
tive device used n an electric circuit
When current increases beygnd rated
amperage, fusible metal meH% and cur-
cutt 1s broken, and thus, cable and
electrical equipment are protected
from burmng Whenever fuse 1s melted
for one reason or another, use system-
atic procedure to check and eliminate
cause of trouble before installing new
fuse 1n position

CONTENTS
BE-4 Fuse
BE-4 Fusible link

MAINTENANCE
INSTRUCTIONS

Fuse

In nearly all cases, visual inspection
can reveal faulty fuse If condition of
fuse 1s questionable, conduct conti-
nuity test with use of circurt tester or
test lamp

Notes

a If fuse 1s blown off, be sure to
eliminate the cause before installing
new fuse m position

b Use fuse of specified rating Do not
use fuse of more than specified
rating

BE-4
BE-4

¢ Check fuse holders for condition If
much rust or dirt 1s found thereon,
clean metal parts with fine-gramned
sandpaper untd proper metal-to-
metal contact 1s made Poor contact
of any fuse holder will often lead to
voltage drop or heating in the cir-
cut and, in the worst case, may
result 1n improper operation of
crcut

Fusible link

Two types of fusible link are 1n use
Each type 1s clearly identified by
colored covering of conductors, as
shown below

Max current (fuse
Col S 2
olor 1ze mm? {sq 1n) | Continuous current melts withmn 5 sec )
Brown 0 3 (0 0005) 11A Approx 60A
Green 05 (0 0008) 20A Approx 200A
Red 085(000132) 26A Approx 250A

Fig BE-2 Fusible ink
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Melted fusible link can be detected
by either visual mnspection or finger-tip
feeling [f1ts condition 1s questionable,
use circuit tester or test lamp, as
required, to conduct continuity test
This continuity test can be performed
in same manner as for any convention-
al fuse

Notes

a Fusible link carnies cutrent as large
as 60 or 250 amperes when it melts
m period of less than five seconds
Under no circumstances should any

BE-4

larger fusible link than that speci-
fied be used

b Should meltmg of fusible hnk
occur, it 1s possible that critical
circuit (power supply or large cur-
rent carrying circuit) 1s shorted In
such case, carefully check and elim-
mate the cause of trouble.

¢ Never wrap periphery of fusible
link with vinyl tape Extreme care
should be taken of this hnk so that
it does not come mto contact with
any other wiring harness or vinyl-
or rubber-parts.


http://www.manualslib.com/

BAODY ELECTRICAL SYSTEM

LIGHTING AND SIGNAL SYSTEM

~ DESCRIPTION

Circuit diagram of lighting system
Circurt diagram of signal lamp system

HEAD LAMP
Head lamp beam replacement
Aiming adjustment

FRONT COMBINATION LAMP
Bulb replacement
Lamp assembly replacement

SIDE FLASHER LAMP
Lamp assembly replacement
Bulb replacement

SIDE MARKER LAMP

ROOM LAMP
Room lamp
Rear room lamp

REAR COMBINATION LAMP
Combination lamp assembly replacement
Bulb replacement

LICENSE LAMP
_icense lamp assembly replacement

DESCRIPTION
Circuit diagram of
lighting system

Head lamp system, isolated from

other lighting system, has its own
circutt Power circuits of both right

FROM HEAD LAMP

TO
GROUND -

SOLENOID
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CONTENTS

BE- 5 Bulb replacement BE-13
BE- 5 BACK-UP LAMP BE-14
BE- 9 TURN SIGNAL AND LIGHTING SWITCH BE-14
BE- 8 Removal 8E-14
BE- 9 REAR SIDE MARKER LAMP BE-14
BE-10 Lamp assembly replacement BE-14
BE-11 Bulb replacement BE-14
BE-11 TRUNK ROOM LAMP BE-14
BE-11 Trunk room lamp assembly replacement BE-14
BE-11 LIGHTING SWITCH BE-14
BE-11 Removai BE-14
BE-11 HAZARD WARNING SWITCH BE-14
BE-11 Removal BE-14
BE-11 STOP LAMP SWITCH BE-15
BE-11 Removal and installation BE-15
BE-11 inspection BE-15
BE-12 BULB SPECIFICATIONS BE-15
BE-12 TROUBLE DIAGNQSES AND CORRECTIONS BE-16
BE-12 Head lamp system BE-16
BE-13 Signal lamp system BE-17
BE-13

and left head lamps are independent so
that melting of fuse for one head lamp
causes neither head lamp to go out,
hght with fuse melted 15 dimly ht by
dint of electric current flowing in from
circuit of the other lamp, which has no

2

FROM HEAD LAMP

TO
FROM
GROUND MBINATION
‘T T , fSOWITCH
L
Y
) } —
<y ® N\
R
c
8E5

trouble and 1s, of course, normally it

Figure BE-3-1"shows that combina-
tion switch lever 13 in position B, and
contact of lighting relay 1s on one side
Once lever 1s switched to position C, as
shown 1n Figure BE-3-2, contact trans-

3

FROMHEAD LAMP

TO
GROUND

tT 1
!

) ) —_
N
988 BE239
B

Fig BE-3 Lighting relay
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fers to the other side Even when This movement of relay contact1s  tion C, electnic current flows to sole-
shifted to position C, lever automati-  ~ caused by magnet force which 1s pro- noid of retay, and produces magnet
cally retumns to position B (See Figure duced on solenoid of relay When lever force, which transfers contact to the
BE-3-3) of combnation switch 1s set in posi- opposite side
i
BE-6
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(RH2)

X7

HEADLAMP

SSES

{(RH 1}

HEADLAMP

ILH1

HIGH BEAM
@ INDICATOR LAMP
Y . z COMBINATION METER
LIHl | 1
[ N N
f} - LIGHTING SWITCH
1].
L MR ML, > Q .
LIGHTING RELAY 5 § 55 e N N )
RED T - - 4 -
“ | FUSE BLOCK »
LEVER
FUSIBLE LINK N L|N|RIRTRTCE o:L—PUSH 1
o ol To = RING
- - 2[1] [e
éB\ N F15)
. ;)
BATTERY AL —15 &>
" = —6 Qo
b > \ 7 [
8 ]
. : )
TURN SIGNAL SWITCH
¥
P " .
- C B A

* 'LEVER POSITION

‘BE-7
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BE290B

Fig BE-6 Circuit diagram for ighting system
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BODY ELECTRICAL SYSTEM

FRONT COMBINATION LAMP (R H } REAR COMBINATION LAMP (R H )
CLEARANCE LAMP

€S =
:[ﬁm LIGHTING SWITCH =
119 TAIL LAMP (R H)
P
c1 3] o
20A —a] [
FUSIBLE LINk LB
FUSE 8LOCK
3ol CIGARETTE LIGHTER ILLUMINATION LAMP LICENCE LAMP
| KNOB <
BATTERY = [LLUMINATION LAMP COMBINATION METER
{SSS MODEL ONLY) | (D4 | ILLUMINATION LAMP
{S55 MODEL)
Q) @
ILLUMINATION =
GLOVE BOX LAMP SWITCH L@J CONTROL SWITCH
[
Ay
=  GLOVE BOX COMBINATION METER,
LAMP ’_®_‘ ILLUMINATION LAMP [ TAIL LAMP (L H )
:@ 1 {EXCEPT SSS MODEL)
L (@), ]
INDICATOR LaMP| by
_Liarr onwy) [ @ £
CLEARANCE LAMP i cLock REAR COMBINATION LAMP
LAM ILLUMINATION LAMPI (LHI
FRONT COMBINATION LAMP (L H )
BE293B
Fig BE-9 Circuit diagram for highting system
BE8
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Circuit diagram of signal lamp system

SIDE FLASHER LAMP (R H }

COMBINATION METER
FRONT TURN SIGNAL
COMBINATION / INDICATOR LAMP REAR COMBINATION
LAMP (RH ) a Fl G RH) LAMP (R H }
< gfls
& _@ TURN SIGNAL
= = (LH) I LAMP (RH )
FUSE BLOCK / J--:@ STOP LAMP
IGNITION SWITCH =) lirH)
FUSIBLE LINK bt e
_M_L_ﬁ
o] oo J HAZARD WARNING O BACK UP
[ 15 363 (/-‘:) 1] [g] SWiTeH LAMP (R H )
3 | 2} [0
RED 5 ] stor Lamp switcw T ey
3 [-) 4]0
_L——1| —1+{5]d
= BATTERY j_
TURN SIGNAL =
FLASHER UNIT
SACK UP LAMP BACK UP
SWITCH
/T ONLY} [:t [:E|r LAMP {LH )
HAZARD FLASHER UNIT
PUSH £\ |sTOP LaMP
RING = (LH}
A\
IT L[n] R [EEVERSS TURN SIGNAL
AlB|C N LAMP {LH}
ol [0 +
2}l 1o REAR COMBINATION LAMP
INHIBITOR SWITCH alo] |- (LH)
{A/T ONLY) 4
FRONT 5 (%)
COMBINATION 6 0|00
LAMP (L H} 7 [T ()
8
9 <)
—_@L‘ TURAN SIGNAL SWITCH
BE2948

SIDE FLASHER LAMP (L H )

Fig BE-10 Circuit diagram for back-up lamp, turn signal lamp (hazard warning lamp)
and stop lamp system

.

HEAD LAMP

Head lamp beam 2 Loosen three head lamp retamning 3  Remove retaining ring by rotating
replacement nng screws It may be unnecessary to 1t clockwise
remove SCrews 4. Remove head lamp beam from

1 Remove retaiung screws and re-
move radiator grille then disconnect Note Do not disturb aiming adjust
side flasher lamp connector screws

mounting rnng and disconnect wiring
connector from behind beam

5  Change head lamp beam and con-
nect wiring connector to new beam

6  Place head lamp beam in position
so that three location tabs behind
beam fit 1n wath three hollows on
mounting ring Make sure that sign
“Top” of beam lens 15 on upper side
7. Install head lamp retaining ring
and tighten screws

8 Position radiator grille (or head
lamp finisher) in position and install
retaining screws

Amming adjusting screw
Headlamp retaining ring
Headlamp beam
Headlamp mounting nng

1
2
3
4

Fig BE-11 Exploded view of head lamp

BE221A

BE-9
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BODY ELECTRICAL SYSTEM

Aiming adjustment

Fig BE-12 Awming adjustment

To adjust vertical aim, use adjustmg .

screw on upper side of head lamp, and
to adjust honzontal aim, use adjusting
screw on side of head lamp

Notes Before making head lamp aim-
ing adjustment, observe the follow-
ing instructions

a. Keep all tires inflated to correct

pressures

b. Place car and tester on one and

same flat surface

c. See that there is no load In mr

1) Gasoline, radiator and engine oil
pan filled up to comrect levels
2) Without passenger

t

When performing head lamp aiming

adjustment, use an aumung machine,
aiming wall screen or headlight tester
For operating mstructions of any
aimer, refer to respective operation
manuals supplied with the unit

w P
L1 Centerline of vehicle

g
H, ~ A \
’ 10m (32 8 ft)—— ! '
L I ,
DRIVING BEAM (High Beam) b
; ! W!E
W2 -1
: Centerhne of vehicle — l=———
: &
T\r’l"/
a o M
‘ 02 { | 2 |
h i -
1 2 2 K 1
H, <E( ) =
12
) ' L—-IO m {32 8 ft) ! L !
L3 BE245
PASSING BEAM (Low Beam)
Ftem . Driving beam (High beam) Passing beam (Low beam) d
| . H |'W, g1 h, L, H, |- W, Nk h, Lo | 7 a
mm mm mm m mm mm mm m (n)
Model (m) | (n) (°) | () (f) | ) | (n) | (o) (n) (fv) . (°)
610, K610 | 655 830 ' ag 128 51 655 i,180 2014 390 17 || 349 90
(258) [ (327 (50) | (167) | (25 79)| (46 5) (154) | (56) | (137
w610 680 830 44’ 128 53 680 | 1,180 214" 390 17.5 349 20
(26.8) | (327) (50) | (174) | (26 77)| (46 5) (54 | .(57) | (137)
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BE-10

Fig BE-13 Amming adjustment
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FRONT
COMBINATION
LAMP ’

|
BE222A

Fig BE-14 Exploded view of front
combingtion lamp

Bulb replacement

1 Remove two lens retaiming screws
and detach lens

2 Push in on bulb, turn 1t counter-
clockwise and remove 1t from socket
3 Insert new bulb into socket, mak-
ing certamn that locking pms in bulb
base are properly positioned 1n socket
Press bulb inward, rotate 1t clockwise,
and lock bulb in socket

Lamp assembly
replacement

1  Remove two lens retaining screws

and pull lamp assembly out
2 Disconnect-lead wires at connec-

tor ¢

/
:
i )
-
P . -
L
; .
4 -

o

SIDE ELASHER' LAMP"

BE223A

. Fig BE-15 Exploded view of side
flasher lamp
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Lamp assembly
replacement

o0

Side marker lamp 1s secured to

RADIATOR GRILLE with three
SCTews
Replace lamp assembly by re-

moving three screws from front of lens
and disconnecting wires from connec-
tor

Bulb replacement -

1 Remove two screws securing lens,
and detach lens

2 Push bulb n, turn it counter-
clockwise, and remove bulb

3 Install bulb in the reverse order of *
removal ~ - -

SIDE MARKER LAMP

Side marker lamp 1s fixed on fender
with two screws. Replacement of lamp
assembly can be done by removing
two screws from front of lens and
disconnecting wires from connector

ROOM LAMP
Room lamp

To replace& bulb, remove lamp body
and change bulb .

To remove lamp' bedy, pull lamp
body out of roof and disconnect room
lamp wires at connector

. Room lamp 15 held by spring pres-
sure against roof

BE224A

Fig BE-16 Exploded view of
room lamp

BE-11

Rear room.lamp, - -

: oo T

|

BE250

1> Lanip body -
2 Bulb
3 Lens

.
¢ » tivr

Fig BE-17 Rear room‘ lamp
v ' (for Station Wagon)

v "

-1

oo 1 i

To replace bulb,\ remove , lens and
change bulb

To remove lamp body, remove two
retaining screws, disconnect lead wires
from each connector and’ w1thdraw
lamp body ' '
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REAR COMBINATION LAMP Sedan and Hardtop
Combination lamp assembly replacement | Disconnect trunk hamess at con.
nector.

2 Remove eight flange nuts on lamp
housing (shade) in trunk

3. Remove lamp housing (shade),
lens and packing from rear panel to-
ward mnside of trunk Withdraw lens
rm from car

4 Instal new rear combination
lamp assembly 1n reverse sequence of
removal

1 Bulb 4 Lens
2 Flange nut 5 Packing
3 Lamp housing 6 Lens nm BE251

Fig BE-18 Rear combination lamp

Station Wagon

1 Remove three screws secuning
lamp assembly to fender

2 Remove bulb socket from lamp
housing (shade) and then remove lamp
assembly

3 Install new assembly in reverse
sequence of removal

Bulb replacement

1 Turn bulb socket counterclock-
wise and remove socket from lamp
housing (shade)

2 Push 1 on bulb, turn 1t counter-
clockwise, and remove 1t from socket
3 Insert new bulb mto socket mak-
ing certain that lecking pins in base of
bulb 1s 1n position Press bulb inward,
rotate 1t clockwise, and lock 1t in
socket

4 Insert socket into lamp housing

BE252
with locking tab in proper position
Rotate socket clockwise to lock 1t n Fig BE-19 Rear combination lamp
housing (shade) (Station Wegon)

BE-12
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LICENSE LAMP LiC(inse lamp assembly
Sedan and Hardtop replacement

1  Remove three hicense lamp retain-
ing screws and remove lamp assembly
from bumper

2 Disconnect lead wire at con-
nector

3 Install new license lamp assembly
In reverse sequence of removal

Bulb replacement

1 Remove two lens cover retaining

SCrews
2 Remove lens cover, lens and pack-
mng
Qﬁ 3  Replace bulb with new one
=3 4 Install cover, lens and packing 1n
. S——%3a reverse sequence of removal
@ == 8 &
@/ & &
BE253 1 Packing
2 Lens

3 Lens cover

Fig BE-20 License lamp (Sedan and Hardtop)

Station Wagon

License lamp assembly
replacement

1  Remove tailgate trim

2 Remove two talgate handle re-
taimng nuts

3  Disconnect lead wire at con-
nector

4  Dismount lamp assembly from
vehicle

Bulb replacement

1 Remove two lens retaming
SCrews

2 Remove lens and packing

3 Replace bulb with a new one

4  Install packing and lens in reverse
sequence of removal

Fig BE-21 License lamp (Statton Wagon)

BE-13
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BACK-UP LAMP

[l BE228A

Frg 'BE- 22 Exploded view of
back-up lamp (Hardtop)

Sedan and
Station w§gon

For replacement procedure of bulb
and lamp assembly, refer to Rear
Combination Lamp Assembly Replace-
ment

Hardtop

1 Disconnect wires at connector

2.  Remove right and left rear combi-
nation lamp assemblies.

3 Remove four flange nuts

4  Remove lamp assembly from rear
panel.

5 Install new assembly n reverse
sequence of removal.

TURN SIGNAL AND
LIGHTING SWITCH

Removal

I Remove horn ring

2 Remove steering wheel securing
nut and steenng wheel

3 Remove four shell cover retaining
screws and remove upper and lower
shell covers

4 Disconnect combination switch
wires at connectors

5 Loosen two retamning screws and
remove combinatton switch assembly

Downloaded from www.Manudlgib.com manuals search engine

REAR SIDE MARKER
LAMP

Lamp assembly
replacement

1 Remove two screws securmg lamp
assembly and lens to body

2 Disconnect lamp connector:and
remove lamp assembly :

" BE220A

Fig BE-23 Eaxploded view of rear
side marker

¥

Bulb replacement

1  Remove two screws securmg lamp
assembly and lens to body, and detach
lens )

2" Push bubb n, turm 1t counter-
clockwise, and remove bulb

3 Install bulb in the reverse order of
removal

TRUNK ROOM LAMP

Trunk room lamp
assembly replacement

1 Disconnect lamp wire
2 Pull lamp out downward
3 Lift socket out of position

BE230A

Fig BE-24 Trunk room lamp
replacement

BE-14

LIGHTING SWITCH

Removal- .- »
I  Remove upper and lower shell
covers from steering_column by loos-
eming four screws.

2  Loosen two cluster lid cover re-
tamning screws and remove cluster hid
cover, p

3  Remove five screws from front of
cluster A, and remove one screw hold-
ing cluster A to instrument panel from
behind Thus cluster A 1s detached

4  Remove - switch knob by de-
pressing it and turning 1t counte-
rclockwise-

57 Remove hghtmg swttch

1

. - « N 4

HAZARD WARNING
SWITCH '

Removal

1~ Remove cluster Iid A, following
the same procedures as “Removal”
procedures 1 through 3 for “LIGHT-
ING SWITCH”

2 Remove connector from instru-
ment harness. , bor - 7
3 Remove switch from cluster Id
A, to which switch 1s attached by
means of spring tension From rear of
cluster hd, push switch out forward
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STOP LAMP 3 Install in the reverse sequence of
SWITCH removal

Removal and

installation
Stop lamp switch 1s integral part of .
brake pedal height Inspection
Whenever stop lamp switch 1s re-

When plunger 1s presse
moved, adjustment 1s required plung P d into switch

assembly, stop lamp switch contacts

1 Disconnect lead wires at connec- are open Contacts are closed when
tors plunger 1s projected
Fig BE-2
2 Loosen lock nut Switch assembly Test continuity as previously de- ® 6 Stop lamp swstch
can then be taken out by rotating scribed by using test lamp or ohm-
switch meter

BULB SPECIFICATIONS

I General areas
Item
Wattage
Head lamp QOuter 37 5/50
Inner 375
Front combination lamp
Turn signal light 21
Parking light
Side flasher lamp 5
Rear combation lamp
Stop/Tail lamp 21/5
Turn signal lamp 21
Back-up lamp 21
License lamp 75
License lamp (Europe) 5
Room lamp .
Room lamp 10
- Rear room lamp 10
Trunk room lamp 5
Instrument ilumination hght 34
and indicator lights

BE-i5
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TROUBLE DIAGNOSES AND CORRECTIONS
Head lamp system

Condition Probable cause Corrective action
Head lamps (both of high beam and Fusible link blown off When fused, detect and eliminate the
low beam) do not light cause, and replace with new one
Neither high beam nor low beam 1s
It Faulty hghting relay termnal con- Check connector for contact and re-
1) Even when Iighting swatch 1s set to nector pair as required
“OFF,” and lighting lever switch 1s Inoperative highting relay Conduct continmty test If relay 1s
switched to operate passing light, 1t faulty, replace
will not do
Both fuses (right and left side When fused, detect and elumnate the
beams) blown off cause, and replace with new ones
Faulty terminal connectors (hght- Check connectors for contact and re-
ing switch and lever switch) pair as required
Inoperative hghting switch and Conduct continmty test If both
lever switch switches are faulty, replace
2) Passing hght 1s tn normal workable Faulty Iighting switch terminal con- Check connector for contact and re-
condition nector pair as required
Inoperative hghting switch Conduct continuity test If switch is
faulty, replace
Either hugh or low beam 15 it normal- Faulty termmal connectors (Light- Check connectors for contact and re-
ly (High and low beams are not ing relay andfor hghting lever parr as reuquired
switched to each other ) switch)
Inoperative lighting relay and/or Conduct continwmity test If any switch
hghting lever switch 1s faulty, replace
Only one head lamp 1s hit Either of two fuses for head lamps When fused, detect and eliminate the
1) Head lamp on left side 1s normal, 1s melted cause, and replace with a new one
d that ht sid ly diml
im at on right side ts onty cimly Faulty head lamp terminal connec- Check connector for contact and re-
1t, O1 vice versa
tor . patr as required
2) Head lamp on left side ts normal, Faulty lamp Replace with a new one
and that on nght side does not
hght Faulty head lamp terminal con- Check connector for contact and re-
nector pair as required
Head lamps dim Faulty head lamp circuit Check head lamp circuit for cable
about to break or in faulty contact, or
check fuse for faulty contact Repair,
or replace 1f required
1) Head lamps dim when the engine 1s Battery partly discharged Measure specific gravity of electrolyte
stopped or 1dling Charge battery if required
Faulty battery Replace battery
BE-16
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Condition Probable cause Corrective action
2) Head lamps stil dim with engine Voltage at head lamp ternmnals 1s Replace sealed beam units
running faster than 1dling 12 8 volts or higher
Faulty sealed beam umt
Voltage less than 12 8 volts Check the alternator, regulator, and
Faulty charging system head lamp circuit
Signal lamp system
Condition Probable cause Corrective action
Turn signal lamps When turn signal lever 158 moved to left, left turn I
fail to operate properly signal lamp will not go on and off regularly (But,

when this lever 15 moved to nght, right turn signal
lamp will operate properly )

o Faulty LH turn signal lamp Replace bulb

o Trouble in LH turn signal circunt Check and correct

Both turn signal lamps fatl to operate properly

- o Inoperative flasher unit Replace
Turn signai lamps will Both turn signal lamps fail to light when turn signal
not be on levers moved to left and right

1 When stop lamp switch 1s operated stop lamp will
£0 on properly

B a) Faulty “F” fuse ‘ Replace
b) Inoperative hazard lamp switch Replace
¢) Inoperative flasher unit Replace
- d) Faulty turn signal switch . Check and correct
2 When stop lamp switch 1s operated, stop lamp will
not go on
+a) . Discharged battery ’ Re-charge
b) Trouble in power supply Check and correct
Hazard warning lamps Turn signal lamps will operate properly, but hazard
will not operate properly warning lamp will not light
1 Faulty “C” fuse Replace
2 Inoperative hazard flasher unt Replace
3 Faulty hazard switch Replace

Turn signal lamps operate properly, but L H hazard
warning lamp will not

o Faulty hazard warning lamp switch contacts (left Replace switch
side)
Turn signal lamps operate properly, but hazard

warming lamps will not operate properly (Flashing
cycle 1s too low or high)

o Inoperative flasher umt Replace

BE-17
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METERS AND GAUGES

CONTENTS
CLUSTER LID BE-20 HAND BRAKE WARNING LAMP BE-22
Removal BE-20 TACHOMETER BE-22
SPEEDOMETER BE-20 Installation BE-22
Removal BE-20 CLOCK BE-22
FUEL METER AND WATER Installation BE-22
TEMPERATURE METER BE-20 TROUBLE DIAGNQSES AND
Replacement BE-21 CORRECTIONS BE-23
OIL PRESSURE WARNING LAMP BE-21 Speedometer ‘ BE-23
CHARGE WARNING LAMP BE-21 Water temperature meter and fuel meter BE-23
Ol pressure and charge warning lamps BE-25
3
: 1 Radio 11 Brake pedal
2 Side ventilator 12 Clutch pedal
3 Hood release handle 13 Parking brake lever
4 Turn signal/dimmer passing switch lever 14 Cassete stereo
5 Wiper and washer switch 15 Gear control lever
6 Light switch 16 Heater
7 Illummation control rtheostat 17 Cigarette hghter
8 Hazard warning switch 18 Ash tray
9 Rear window defroster switch 19 Glove box
10 Accelerator pedal 20 Package tray
ING74
Fig BE-27

BE-18
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CLUSTER LID

Removal

1. Disconnect battery termnals

2  Remove shell covers from steering
column by loosening four screws

3 Remove two cluster id cover
retaming screws and remove cluster hd
cover

4 Remove two retaining screws as
shown 1n Figures BE-28 and BE-29

\\‘:"_:i)gﬂ/\

Fig BE-29 Remouval of cluster hid

5 Pull mstrument panel forward

6 From behind instrument panel,
disconnect connector plug (multi-pole)
from printed circuit housing

7  Dnsconnect speedometer
from speedometer head

8 Disconnect other wires at termi-
nals on prnted circuit housing 1if so
equipped

9  Remove cluster iid assembly from
instrument panel

SPEEDOMETER

Removal

1  Remove cluster hd
2 Remove odometer knob 1f so
equipped

cable
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3 Remove six attaching screws and
remove pnnted circuit housing to-
gether with speedometer, water tem-
perature meter and fuel meter

4  Loosen two speedometer retan-
mg screws and remove speedometer
from printed circuit housing

5 Install new speedometer in the
reverse sequence of removal

BE260
Fig BE-30 Remouing speedometer

FUEL METER AND
WATER

TEMPERATURE
METER

The fuel meter consists of a tank
unit located in the fuel tank and fuel
meter The tank unit detects fuel level
with 1ts float, converts fuel level vana-
tion to a resistance of shde resistor
mstalled on the fioat base, and thus,
controls current flowing to the fuel
meter

The water temperature meter con-
sists of a meter and thermaltransmitter
located 1n the engine block The ther-

G

maltransmitter 15 equipped with a
thermistor element which converts
cooling water temperature variation to
a resistance, and thus, the thermal-
transmitter controls current flowing to
the meter

The fuel meter and water tempera-
ture meter are provided with a bimetal
arm and heater coll When the igmtion
switch 1s set to “ON,” current flows to
the heat coil, and the heat col 1s
heated With this heat, the bimetal arm
15 bent, and thus, the pointer con-
nected to the bimetal arm 1s operated
The charactenstics of both meters are
the same )

A tolerance may occur on the water
temperature meter or fuel meter due
to source voltage fluctuation The volt-
age regulator 1s used to supply a
constant voltage so that the water
temperature meter and fuel meter
operate correctly

The operating part of the regulator
consists of a bimetal arm and a heater
coll When the igmtion switch 1s
turned on, the bimetal arm 15 heated
and bent by the coil, opening the
contact Consequently, current to the
coil 1s interrupted As the bimetal
cools, the contact closes The repeti-
tion of this operation produces a
pulsating voltage of 8 volts which 1s
apphed to the temperature and fuel
gauges

——=TO WARNING LAMPS

METER VOLTAGE REGULATOR

WATER TEMPERATURE

FUSE BOX
SA
UuG) (6}
- ¥R
-] YW
IGNITION
SWITCH B8

FUEL METER

HFUSIBLE
LINK

GREEN,
¢ ) W

FROM
BATTERY ﬁ_

THERMALTRANSMITTER

FUEL TANK

BE296B

Fig BE-31 Cucuil diagram for fuel meter, temperature meter and

BE-20

voltage regulator
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If both the water temperature
meter and fuel meter become faulty
at the same time, this may be attnbut-
able to trouble in the voltage regu-
lator ) .

Replacement

1  Remove cluster lid
2 -Remove two meter retaming
screws and remove meter from printed
circuit housing '

3 Install new meter in the reverse
sequence of removal

BE262

Fig BE-32 Removing meter

CHARGE-. -
WARNING LAMP

The charge warning lamp glows
when the igmition switch 1s set to
“ON” with the engine shut down, or
when the alternator fais, to charge
with the engine operated \

When the 1gnition switch 1s set to
“ON”, the charge warning crrcuit s

}

+
i N -

FROM FUSIBLE LINK .
BAT TERY o

FUSE BOX
SA

— o
(O5-GREEN) IGNITION
TO BATTERY SWITCH

[ SRR
ALTERNATCOR VOLTAGE

REGULATOR

Fig BR-34-1 Circuit of charge warning system
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(16) { G}

OIL PRESSURE
WARNING LAMP

The engine lubricating system in-
corporates an oil pressure warning
lamp which glows whenever engine o1l
pressure falls below 0 4 to 0 6 kgfcm?
(6 to 9 psi) Under normal operation,

FUSE BOX -
SA YR
O O—

uG) {6)

when the engine 1s stationary, the
hght glows with the ignition switch
tumed on When the engine 1s running
and o1l pressure reaches the above
range, the circuit opens and the hght
goes out

".TOMETER VOLTAGE REGULATOR

{GNITION _
SWITCH

~r ‘, e '
s
FUSIBLE LINK
(0'5-GREEN) |

FROM | .
BATTERY

s~ . WITHOUT

+ - ~

fOIL PRESSURE
WARNING LAMP

PRESSURE

TO OTHER WARNING
LAMPS

WITH
PRESSURE BE2978B

Fig BE-33 Circuit of oll pressure warning system

closed and current flows from the
ignition. switch to the waming lamp
and grounds through the regulator
(Fig BE-34-1) When the engine 1s
started and the alfernator comes into
operation, the alternatar output cur-
rent from N terminal opposes the

TOMETER VOLTAGE ~ FROM
REGULATOR BATTERY

TO OTHER
WARNING
LAMPS

FUSIBLE LINK

' (O5-GREEN} IGNITION (16) {G)
SWITCH
G TOBATTERY
''''''' oo smmm——— - ="

T~ +

current flowing from the warnming
lamp, as the current from N terminal
increases, the solenoid 18 more ener-
gized and the warning lamp relay
contacts are opened, ineffect 1t breaks
the waming circuit ground connection,
and the lamp goes out (Fig BE-34-2)

FUSE BOX
54 TQ METER VOLTAGE
REGULATOR

TO OTHER
1 WARNING
2 . LAMPS
Q. 1 TO IGNITION
' e

o ®

.
1
1
!
1
]
L]
1
3
1
v
|
(
(
t
'
(

BE-21

oiL
©-
] WR  CHARGE

T ; WARNING LAMP

L

% WARNING LAMP RELAY
:
i

__________ 4

VOLTAGE

REGULATOR BE298B

Fig BR-34-2 Circuit of charge warming system
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HAND BRAKE
WARNING LAMP

The hand brake warning lamp glows
when the hand brake is apphed

When the igmition switch 15 set
to"“ON,” current flows from the 1gm-
tion switch to the warning lamp When
the hand brake 1s appled, hand brake
warning switch is closed and waming
lamp glows

On some vehicles, this lamp 15 also
used as a warning lamp to indicate that
there 1s a leak in the service brake line.
When a pressure disfference between
the front and rear brake lines reaches
the hmit, the swatch 1n the brake hne
1s actuated by line pressure and the
contacts close As the contacts close,
the lamp glows

FUSE BOX
5A TO METER
Ao » VOLTAGE
. REGULATOR
IGNITION
S0 OTHER
\* SWITCH WARNING LAMPS
HAND BRAKE
‘ WARNING LAMP
FUSIBLE
LINK YG
(05-GREEN)
HAND BRAKE SWITCH
Y6 oo
A

FROM BATTERY

-

YG

TACHOMETER !

BRAKE LINE SWITCH
o——4 (HARDTOP MODEL ONLY)

BE299B

Fig BE-35 Circuit diagram for brake
warmning system

BE266

Fig BE-36 Installing tachometer

BE-22
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Installation

1 Remove cluster hd

2 Remove mask and install tachom-
eter tn place of mask.

3 Disconnect  black/white—black/
green wire (lad along the lower por-
tion of instrument panel) at connector
plug

4  Connect tachometer lead wires to
disconnected plug ends 1n series

5 Connect other lead wires of ta-
chometer to combination meter
printed circuit terminals

6 Install cluster hid

CLOCK

BE267
Fig BE-37 Installing clock

Installation

1  Remove cluster id

2 Remove mask and nstall clock in
place of mask

3 Connect lead wire coming out
from clock to blue/white wire lad
along the lower portion of instrument
panel.

4  Connect other clock lead wires to
terminals on combination meter print-
ed circunt

5 Install cluster hd
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TROUBLE DIAGNOSES AND CORRECTIONS

Speedometer

Condition

Probable cause

Corrective action

Speedometer pointer
and odometer do not
_Operate

Improperly tightened speedometer cable
union nut

' Broken speedometer cable
Damaged speedometer drive pinion gear

Inoperative speedometer

Retighten

Replace
Replace
Replace

Speedometer pointer
deflects excessively -

Raptdly bent speedometer cable

Correct or replace

Damaged speedometer drive pinion gear Replace

Inoperative speedometer Replace
Unstable speedometer [mproperly tightened speedometer cable Retighten
pointer union nut

Faulty speedometer cable Replace

Inoperative speedometer Replace

Unusual sound cccurs
In response to
increase of drlvmg' !
speed

Excessively bent or twisted speedometer
cable inner wire or lack of lubnication

Inoperative speedometer

Replace or lubricate

Replace

Inaccurate speedometer
indication

Inoperative speedometer

Replace «

Inaccurate odometer
operation

Improperly meshed second and third gear
worm gears

Faulty feeding due to deformed odo-
meter and puuon carrier

Replace speedometer

Replace speedometer

Water temperature meter and fuel meter

Condition

Probable cause

Corrective action

Both water temperature
meter and fuel meter
do not operate

Blown off fuse, or improper connection

Faulty voltage regulator (damaged, fused,
or open contact)

Check fuse for fusing and improper contact
Replace after correcting cause, if fused
Correct contact

Replace

Both water temperature
meter and fuel meter
mndicate maccurately

Faulty voltage regulator (broken heat
wire, seized contact and/or improper
grounding)

Improper cable contact

(In this case meter pointer fluctuates exces-
sively )
Replace

(In this case, meter pointer fluctuates shght-
ly)

Check cable for improper contact, and repair
if required

BE-23
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Condition

Probable cause

Corrective action

Water temperature meter

Water temperature
meter does not operate

Pointer indicates maxi-
mum temperature

Water temperature meter
does not operate
accurately

Faulty thermaltransmitter

Faulty water temperature meter

Replace thermaltransmutter if pointer de-
flects when thermaltransmitter yellow/white
cable 15 grounded

Replace meter if pointer does not deflect
when thermaltransmitter yellow/white cable
1s grounded

Faulty thermaltransmitter

Faulty water temperature meter

Pointer moves to low limit when 1gmition
switch 1s turned off
In this case, replace thermaltransmitter

Pointer indicates maximum temperature
even after ignition switch 1s turned off
In this case, replace meter

Faulty water temperature meter

Faulty thermaltransmitter

Improper cable contact

Meter 1s serviceable when a 4082 resistance 1s
applied between thermaltransmitter yellow/
white cable and ground, and meter indicates
approximately 80°C (176°F)

If meter 15 normal through the above inspec-
tion replace thermaltransmitter

If meter indicates a temperature shghtly
lower than the actual temperature, check
cable from meter to thennaltransmatter for
cable bemng about to break, poor contact,
and faulty groundmng, and repawr if neces-

sary

Fuel meter

Fuel meter does not
operate

Pointer indicates “F”
position

Fuel meter functions
mproperly

Damaged tank unit

Inoperative fuel meter

Replace tank unit if pointer deflects when
tank unit yellow cable 1s grounded

Replace fuel meter with a new one if pointer
does not deflect through the above 1nspec-
tion

Damaged tank umt

Inoperative fuel meter

Replace tank unit if powmter lowers below
empty limit when ignition switch 1s turned
off

Replace fuel meter 1f pointer still ndicates
“F* position through the above mspection

Damaged tank unit

Inoperative fuel meter

Replace tank umt if pointer indicates a hatf
level when a 328 resistance 1s applied
between tank umit yellow cable and ground

Replace fuel meter if pointer does not
indicate a half level through the above
nspection

BE-24
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Condition

Probable cause

Corrective action

Improper cable contact

If fuel meter indicates a level shightly lower
than actual level, check cable from fuel
meter to tank umt for cable being about to
break, poor contact, and faulty grounding,
and repair as necessary

[

v

oil pressure and charge warning lamps

Condition ' Probable cause Corrective action
01l pressure warning
lamp
Lamp does not hight Blown off fuse or faulty contact. Check fuse for fusing and faulty contact
when 1gnition switch 1s Replace after correcting cause or repair as
set to “ON” necessary.

Faulty bulb or faulty cable contact If ol pressure switch yellow/black cable 1s
grounded and warning lamp does not hight
check bulb for burnt out filament, and
replace as necessary

Damaged o1l pressure switch If warming lamp hghts through the above

' mspection, replace o1l pressure switch
Lamp does not go out Lack of engine o1l Check o1l level and add o1l as required

while engine 1s being _.
operated

1 2

r

Ol pressure too low

Faulty o1l pressure switch

Inspect engine o1l pressure system

Continuity exists on o1l pressure switch
when engine 1s being operated
Replace o1l pressure switch

Charge warmng lamp
Lamp does not light
when 1gnttion switch
1s set to “ON”

Lamp does not go out
when engine 1s started.

t

Blown off fuse or faulty contact

Faulty bulb or faulty cable contact

Check fuse for fusing and faulty contact
Reparr or replace if necessary

Pilot lamp does not Light when whte/red
cable 1n voltage regulator wiring connector 1s
grounded, and 1gnition switch 15 set to
“ON”

Check bulb for bumt out filament, and
replace 1If necessary

Faulty charging system.

Inspect charging sysytem

BE-25
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IGNITION SWITCH AND STEERING LOCK

CONTENTS
IGNITION AND STARTER SWITCH . BE-26 Steering lock replacement BE-26
Removal . BE-26 Ignition switch replacement BE-27
IGNITION SWITCH WITH STEERING LOCK BE-26

IGNITION AND STARTER SWITCH

Key Removal
position 1 Remove four screws and remove

Terminal OFF ON START AcC shell covers

(wire color) 2, Insconnect lead wires at con-
nector

Battery (WR) 9 Q 3 Remove two screws securing

Accessory (LB) (I) (B switch assembly to switch clamp
4 Remove switch assembly from

Starter (BY) 0 switch clamp

Ignition (BW) O ¢

Resistance (BG) 6

IGNITION SWITCH WITH STEERING LOCK

Steering lock
replacement

X For the purpose of tamper-proof,
ey the self-shear type screws are used, and
position
Tecmumal LOCK OFF ACC ON START their heads are sheared off when in-
erm | stalled so that the steering lock system
(wire color) . cannot be removed easily Replace the
Battery (WR) ? q steenng lock 1n accordance with the
following instructions when required
Igmtion (BW) (J? (# Break two self-shear type screws
with a dnll or other proper tool Now,
Starter (BY) (v remove the steermg lock from the
Accessory (L) 0 0 steening lock clamp

When installing a new steering lock,
Resistance (BG) 0 be sure to tighten two new self-shear

type screws to shear off their heads

BE-26
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Ignition switch
replacement

To replace igmtion switch from
steenng “lock dewice, remove shell

covers, disconnect igmition switch
wires at connector, and remove one
retaining screw from back of steering
lock device. Install new switch n
reverse sequence of removal -

DESCRIPTION
INSPECTION

DESCRIPTION

The horn circuit includes a horn
relay Current from the battery flows
through the fusible link and fuse to
the horn relay (termuinal B), where 1t 15
shunted by the two circuits In one

Downloaded from www.Manualslib.com manuals search engine

1 Steering lock clamp
2 Self-shear type screw
3 Ignition switch

4 Steering lock

Fig BE-38 Steening lock installation

HORN

CONTENTS

BE-27
BE-28

circutt {terminal 8), the current flow 1s
supplhied through the solenoid and
horn button to the grounding In the
other ciremt (terminal H), the current
flow 1s supphed through the relay
contacts to hom (Hormn bracket serves

BE-27

BE269

Fig BE-39 Ignition suntch

TROUBLE DIAGNOSES AND
CORRECTIONS

BE-28

as a grounding )

When the horn butten 1s pressed,
current from the battery energizes the
solenoid As the solenoid 1s energized,
the relay contacts close This allows
the current to flow to the horn
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HORN RELAY
G |BGlGY
dHiLs)(e FUSE BOX BG
20A
o~ _0—¢
(8) {s) |
=T TO STOP LAMP
[ SWITCH
BATTHRY
LD
HORN I:Q=D'

8E270

FUSIBLE LINK (0O85-RED)

HORN BUTTON

INSPECTION

Test system continuity and each
unit by using test lamp or ohmmeter
Refer to Figures BE-40 and BE41 for

horn system

In testing horn relay, there must be

continuity between (1) and @

Fig BE-40 Circuit diagram for horn system

BE300B

TROUBLE DIAGNOSES AND CORRECTIONS

H B S
® @ O

Fig BE-41 Horn relay

Condition

Probable cause

Corrective action

Horn does not
operate

Excessively discharged battery
Blown off fuse

Improper hom button contact

Inoperative horn relay

Faulty horn

Measure specific gravity of electrolyte
Charge 1if required

Check fuse for fusing and improper contact
Replace or repair if required

In this case horn sounds when horn relay terminal
(S) 1s grounded
Check and repair horn button

Horn sounds when hom relay terminals (B) and
(H) are shortcarcuited.
Replace horn relay

Horn does not sound though horn relay terminals
(B) and (H) are short-circuited, and horn does not
sound though battery (+) termunal 1s connected to
horn terrmnal directly

Replace horn

Hom sound
contimnuously

.

Inoperative horn relay

Short-circuited horn button and
horn relay terminal (S)

- ———ra g e s T -—

Horn does not stop though hom relay (S) terminal
1s disconnected
Replace horn relay

When hom stops through above disconnection,
check homn button umit particularly carefully -
-Repair.hom relay .termunal (S) _

Replace horn button

BE-28

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BAODY ELECTRICAL SYSTEM

Condition Probable cause Corrective action

Improper fuse contact and loose Correct

connection

Reduced volume
and/or tone quality

Broken cable Reparr or replace if required

Improper hom button contact

Repair

~

WINDSHIELD WIPER AND WASHER

WINDSHIELD 'WIPER AND WASHER

Description
Removal and installation
; |

'
.
- . 1

WINDSHIELD WIPER
AND WASHER

Description

The windshreld wiper consists of a
wiper motor umt, a link mechanism,
wiper arms, blades, and an inter-
muttent amphifier (the intermittent am-
plifier 15 installed on the Hardtop
model only) The motor umit 15 made
up of a motor and an auto-stop mecha-
msm,

The wiper motor unit 1s located on
the fire wall in the engine compart-
ment, and the hnk mechamsm s lo-
cated under the cowl top panel

Downloaded from www.Manualslib.com manuals search engine

CONTENTS {
-BE-29 Inspection BE-32
BE-29 TROUBLE DIAGNGOSES AND -
BE-30 » CORRECTIONS BE-35'

The intermittent amphfier 15 1n-
stalled on the front dash side panel

BE262A

Fig BE-42 Window screen wiper
amplifier

BE-29

[

The . electrically operated wind-,
shield washer consists of washing fluid
tank (with motor and pump), washer
nozzles, and vinyl tube used to con-
nect those components

The windshield washer switch 1s
combined with the windshield wiper
switch to a single umt When operating
the washer, twist the switch knob
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Removal and. installation o

Wiper motor and wiper linkage

1. Daisconnect wiper motor wire con-
nector from wiper motor

2  When removing wiper arm from
pwvot shaft, raise wiper blade from
windshield glass and then remove the
base of wiper arm from pivot shaft by
loosening attaching nut

3 Remove cowl top grille by re-
mMOoVINg set screws

4 Remove three. wiper motor at-
taching bolts. >

5 Remove ball joint connecting
motor shaft to wiper link

1 Pwvot(LH)

0 2 Wnper arm (L H )
5 3 Pwvot(RH)
- 4 WIPCI’ a}m (RH)
5 Wiper motor
22 DR 2‘;:-'\-'\;_-':-}‘:"‘0 )
i S l___:____—_——_.——-————"‘
=T [
/\
TN J
S \
— /
S

BE263A

Fig BE-43 Wiper motor and wiper inkage

.

7 Remove two flange nuts attaching
pwvot to cowl top panel and remove
hink assembly
8 Install wiper linkage and wiper
motor 1n the reverse sequence of
removal

Install wiper blade m comect m-
stallation angle to obtam cormect
Sweeping zones

6 Remove wiper motor from cowl
top panel

Fig BE-44 Removing motor
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BE265A

Fig BE-46 Wiper arm installation

BE-30
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Washer nozzle

1 Remove washer nozzle fixing
screw from cowl top panel
2  Remove washer nozzle

BE276

3 Install washer nozzle in the re-
verse sequence of removal
4  Adjust nozzle direction so that

Bend pipe with a suitable tool

100 (3 9) dia

[ N

BE277

Note In assembling washer motor
and washer tank, 1t 1s recommended
that soapy water be used to facih-
tate the operation

Cautions for windshield washer
operation

1 Be sure to use only washing
solution
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Fig BE-48 Nozzle adjustment

Never mix soap powder or deter-
gent with solution

2 Do not operate windshield washer

continuously more than 30 seconds
or without washer flurd This often
causes improper windshield washer
operation Normally, windshield
washer should be operated 10
seconds or less at one time

BE-31

flmd 1s sprayed in proper range as
shown in Figure BE-48

Washer tube

Washer nozzle
Washer tube

Washer tank

Washer nozzle (R H)
6 Washer motor ¢

Fig BE-47 Windshield washer

L Y S

Wiper switch

1  Loosen four screws and remove
upper and lower shell covers from
steering column

2 Loosen two cluster Ird cover re-
taining screws and remove cluster hd
cover

3 Remove five screws from front of
cluster A, and remove one screw hold-
ing cluster A to instrument panel from
behind Thus cluster A 1s detached

4 Remove switch knob by de-
pressing 1t and turning 1t counter-
clockwise

5  Remove wiper and washer switch,
utihzing the same procedure as that
for ighting switch

Intermattent wiper amphfier

The mtermittent wiper amphifier 15
installed on the front dash side

I Remove battery ground cable

2 Remove screw securing Inter-
mttent amplifier in place

3 Disconnect connector and remove
amphfier See Figure BE-42
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i
Inspection

Hardtop model

Wiper and washer switch

To perform continuity tests prop-
erly, refer to Figure BE-49 and
proceed as follows

Note Use of an ohmmeter is suggest-
ed to facilitate continuity tests

! Turn wiper switch to the OFF
position, and test continuity between
terminals @ and 7) ;
2 Pull wiper switch out to 1st post-
tion (ntermuttent wiper operation)
Test continuity between terminals (4)
and @ and between (@) and (&),
respectively
3 Pull wiper switch out to 2nd
position (low-speed wiper operation)
Test continuity between terminals (3)
and @, and between (3 and (&),
respectively
4  Pull wiper switch out to 3rd
position (tugh-speed wiper operation)
Test continuity between termnals (2)
and (@), and between @ and & ,
respectively *
5  Push wiper switch n all the way
to the OFF position, and then twist 1t
With wiper switch held in that posi-
tion, test continuity between terminals
(D and @® , and between @) and ),
respectively

If continuty exists mn all tests in
steps 1 through 5 above, wiper switch
1s 1n good order

Wiper motor

Refer to Figure BE-50 and perform
continuty tests at the following term-
) nals

Between ® and @, @ and @,
® and@, @ and ®, and ® and
@

Then connect positive terminal of a
12-volt d< power supply to termunal
®, and ground termmal () securely
With this setup, check whether or not

), wiper motor runs The motor should

== run-=Next;ground:-termmal@. Donot - _
f ground termimnal (§) this time With

this setup, check whether or not wiper

O
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motor turns

Ground erther termmal &) or @ to
keep wiper motor 1n running condi-
tion Check continuity between termu-
nals @ and @ If continuity exusts, 1t
mdicates that the on-off cycle is re-
peated, and that auto-stop circuit 1s
functioning properly

00

-]

— /e

BE266A

Ground terminal @), and check to
ensure that continuity between termi-
nals @) and @ exusts Undo ground-
ing termunal (7) and check that conti-
nuity between (1) and (@) does not
exist If test results are as indicated,
wiper motor intermittent relay 1s func-
tioning properly

OFF} | | 2 THIST

oo
Ol
OHoIo| |»

O

Q

DN DO -

Fi@g BE-49 Wiper switch

BE-32

BE3018
Fig BE-50 Wiper motor
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Fig BE-51 Circuit diagram of wiper and washer system

BE-33
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Intermittent amphfier

Set up a test crcuit as shown in
Figure BE-52, and check intermittent
amplifier for operation as follows

¢ Turn on switch B, making sure that
mnspection lamp comes on immedi-
ately, then blinks at 5 to 7 second
intervals

o Next, turn on switch A Inspection
lamp should come on approximate-
ly 07 second after switch 1s turned
on When switch 1s turned off 2
seconds after lamp comes on, lamp
should remain on for some another

INSPECTION LAMP

2 5 seconds
If above tests do not come out
positive, replace intermittent amph- SWITCH B )
fier BES94A
Fig BE-52 Intermittent amplifier
Sedan and

Station Wagon

Wiper and washer switch

To perform coﬁtmmty tests prop-
erly, refer to Figure BE-53 and pro-
ceed as follows

Note Use of an ohmmeter 1s sug-
gested to facihitate continuity tests

©, @)

1 Tumn wiper switch to the “OFF”
position, and test continuity between
@ and @
2 Pull wiper switch out to “1st”
position  Test continuity between
termimals @ and @ Wiper motor
3 Pull wiper switch out to 2nd
position Test continuity between
terminals @ and &
4  Push wiper switch in all the way
to the “OFF” position, and then twist
i 3[6
With wiper switch held in that
position, test continuity between TjELAY
terminals (D and @
If continuity exists 1n all tests n~ WIPER MOTOR ~ -~ - -
steps 1 through 4 above, wiper switch B8E3048

1s 1n good order Fig BE-54 Wiper motor (Seden and Station Wagon)

BN -

Q
O

BE3038B
Fig BE-53 Wiper switch (Sedan and Station Wagon)

H

14)]

- BE-34

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BODY ELECTRICAL SYSTEM

Checking motor

Refer to Figure BE-54 and perform
continuity tests at the following term-
nals

terminal (1) connected to that voltage
source, undo grounding termunal@) ,
and ground terminal &

With each setup, check whether or
not wiper motor runs If 1t does not,

12.volt d-¢ power supply to termunal
(D and ground terminal @ With this
setup, permut to run wiper motor and
measure voltage at terminal (§)

If voltmeter pointer deflects from

Between (D and @, and between

® and @

Then, connect positive termunal of
a 12-volt d-¢c power supply to terminal
@® and ground terminal @ With

TROUBLE DIAGNOSES AND CORRECTIONS

wiper motor 1s faulty

Checking auto-stop circuit

12 volts to O volt then back to 12
volts, auto-stop circuit 1s functioning

properly

Connect positive termunal of a

Condition Probable cause Corrective action
Windshield wiper does Inoperative intermittent amphfier Replace
not mtterml’ttently Improper wiper and washer switch contacts Replace switch
operate

Broken armature of wiper motor
Inoperative intermittent wiper relay
Worn motor brush

Motor 1s overheated due to seized motor
shaft

Windshield wiper fuse (10A) melts due to
short-circuit, layer short-circuit, or motor
mside component burnt

Replace wiper motor
Replace wiper motor
Replace wiper motor

Replace wiper motor

Replace fuse and wiper motor or reparr
faulty part

Windshield wiper does
not operate

No current flows to motor due to
Broken armature

Worn motor brush

Motor 1s overheated due to seized motor
shaft

Windshield wiper fuse (10A) 1s easily fused
due to short-circuat, layer short-circuit, or
motor inside component burnt

Blown out fuse due to trouble of other part
in windshield wiper ciremt

Loose, open or broken wiring

Erroneous wiring

Improper grounding
Improper switch contact

Foreign matenals mterrupts the movement
of hink mechanism

Disconnected link rod

Seized or rusted arm shaft

Replace motor
Replace motor

Replace motor

Replace motor or repair short-circuited part

Check other part for operation and correct
problem

Check wiring near motor and connector for
connection
Correct if necessary

Check each wire for color code, and correct
if necessary

Correct
Correct if necessary

Correct

Correct

Lubricate or replace arm shaft

BE-35
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Condttion Probable cause Corrective action
Windshield wiper With arm rased, still excessive current flows Replace motor
operating speed 1s due to leyer short-circuit of motor armature
too slow Windshield wiper stops only by lightly hold- Replace motor
mg with hand due to wom motor brush
With arm raised, still excessive current flows Replace motor or lubricate bearing with
(3 to 5A) due to seized motor shaft engine o1l
Low source voltage Measure voltage, check other electrical parts
for operation, and take corrective action for
power supply if necessary
Humming occurs on motor 1n arm operating Lubncate or replace
cycle due to seized arm shaft
Improper switch contact Conduct continuity test, and replace if
necessary
Windshield wiper blade sticks on windshueld Raise arm and operate windshield wiper
glass without applying load
Clean windshield glass and/or replace wiper
blade
Windshseld wiper speed Motor brush for either low or high speed 1s Replace motor
cannot be changed worn
correctly.
Windshield wiper does

not stop comectly
Stops anywhere.

Does not stop

Contaminated auto-stop relay contacts or
mproper contact due to foreign matter

Improper connection between 1st and 2nd
switch steps

Incomplete auto-stop operation (Contact 1s
not interrupted )

Remove auto-stop device cover, and clean
contacts carefully so as not to deform relay
plate

Remove switch, and make sure that 1st and
2nd steps are not connected at “OFF”
positicn

If connected, reptace switch

Remove auto-stop device cover, and correct
relay plate bending

e e =

BE-36
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RADIO

CONTENTS
INSTALLATION BE-37 TROUBLE DIAGNOSES AND
Radio receiver BE-37 CORRECTIONS BE-39
Radio antenna BE-38 Noise prevention chart ‘ BE-39
ADJUSTING ANTENNA TRIMMER BE-38 .
INSTALLATION
Radio receiver
1  Remove instrument panel 4 Connect speaker wues to instru- given 1 “Radio Antenna” mn this
2 Position speaker to instrument ment harness at connector section
panel and install two flange nuts (See 5. Connect radio wires to instru- 7  Install instrument panel.
Figure BE-55) ment harness at connector 8 Connect antenna feeder to radio
3. Install radio recewver to mstru- 6 Install antenna Follow procedure recetver cable
ment panel T

BE278

Fig BE-55 Radio

BE-37
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2 Install two retamng screws and
mnstall antenna feeder base to front
pullar

3 Position antenna support to front
pillar in position and nstall retaining
screw

4  Install antenna rod assembly

Radio antenna

ADJUSTING
ANTENNA TRIMMER

When a new radio receiver, antenna
or antenna feeder 13 installed, antenna
tnmmer should be adjusted

1 Extend antenna completely
2 Tune n the weakest station be-
tween 12 and 16 (1,200 to 1,600 KC)
on dial
Noise may be generated but dis-
Fig BE-56 Radio antenna regaid 1t
3 Turn antenna trimmer to left and
1 Insert antenna feeder mto an- and route 1t through dash side panel to nght slowly and set it at a position
tenna mounting opening i front pillar radio recewver where recewving sensitivity 1s highest

BE279

{\ Antenna trimmer

— CLARION MAKE -
BES572

Fig BE-57 Adjusting antenna trimmer

BE-38
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TROUBLE DIAGNOSES AND CORRECTIONS

Noise prevention chart

Position vehicle 1n an open area away from steel buildings, run engine, extend antenna to its maxmmum length, set volume
control to maximum and set dial at a medium point without catching broadcasting wave

Condition

Probable cause

Corrective action

Ignution system

Noise occurs when engine 1s op-
erated

'

High tension cable

Install new high tension cable

Ignition coil

Keep choke wire away from i1gnition coll
Install a O SuF capacitor to prumary side +
terminal of 1gnition coil

Note Be careful not to install capacitor to
secondary or prunary breaker side, other-
wise engine becomes improper

Connect wire between engine and igmtion
coil locating atea of body
Secure grgu'nd of ignition coil

Distributor

Secure contact of carbon electric pole and
rotor

Eliminate sharp tip on rotor pole or cap pole
by scrubbing with a screwdrniver

Check stagger between rotor and stator

Charging system
Sound of alternating current pre-
sents

When accelerator pedal is depressed
or released, noise presents

Alternator

Install a 0 SuF capacitor to charging termi-
nal A <,

Note Do not use a larger capacitor
If capacitor is installed to termmnal F,
alternator coll will be damage

Regulator

Install a 0 SuF capacitor to “A” termuinal of
voltage regulator

Supplement equipment

When engine starts, nose presents
Noise still presents even after stop-
ping engine

Noise presents when hom s blown

Nowise presents when turn signal
lamps are operated

Operative nose of water tem-

perature and fuel meters

Install 0 1uF capacitor between terminal and
groungd wire

Note [f a capacitor having a larger capacity
1s used, indication of meter will be
deviated

Homn Install a O SuF capacitor to horn relay
terrminal or horn switch
Flasher unit Install a 0 SuF capacitor

Notes

a Be sure to locate capacitor as close
as to nose source and connect mn
parallel
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b Cut lead wire as short as possible
¢. Ground wire should be attached on

the body completely

securely
e Carefully identify “+,” “— “IN”
or “OUT” marks

d Make installation and connection

BE-39
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HEATER

CONTENTS
DESCRIPTION . BE40 Heater core BE-43
Arr flow . BE-41 ADJUSTMENT . BE-43
REMOVAL AND INSTALLATION . BE-42 Control assembly . BE-43
Heater unit BE-42 INSPECTION .. BE-43
Heater control BE-43 Fan motor power supply BE-43
Arr intake box BE-43 Fan motor BE-43
Heater motor BE-43 TROUBLE DIAGNOSES AND CORRECTIONS BE-44

DESCRIPTION

The heater 1s controlled by three
levers — AIR, TEMP and FAN

The AIR lever controls air discharge
by means of three doors (air intake,

mode and defroster room doors) Fan #

o The ar mtake door ts used to let -- B
either outside- or inside-air flow
into the heater unit The outside air —
1s drawn from the cowl top gnlle Mode
and delivered to the air intake box. door

o The mode door serves to supply air
flow to the outlet in the mstrument
panel This door has three detent

Arr inlet
posttions — open, close, middle (Outside)

o The defroster room door controls
air flow discharged from heater \
umt When the door is open, air 15 Air intake door
discharged to the floor area with a BE281
small amount going to the defroster
nozzle When 1t 1s closed, all air 15 Fig BE-58 Sectional view of heater
discharged from the defroster noz- R
zle
The TEMP lever controls the air

mix door and mixes heated air with air A s | .

bypassing the heater core to obtain the oFf venr " " noom OEF

desired air temperature In this man-
ner, the temperature of air 1s effective-

ly controlled ROFF 1 2 3

The FAN lever controls switch that
1s located on the control lever as- BE282
sembly, providing three blower speeds Fig BE-59 Control lever

To mnstrument outlet
Heater core

Defroster room door

To defroster
nozzle

Arr mix door

Air intake box

TEMP

juinj

BE-40
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| Air flow hﬂ\
. / AIR -5 F N L] l_ 0 —_—— To ﬂoo]’
\ Heating oFF YENT oo o | )

7 TEMP § Fan &

'"; _U
One-fifth of total air flow

TEMP and FAN levers m
d any position

- Outside arr
to defroster nozzle
To mstrument panel
AIR - - -
Heating and air RISy ) To floor
s ventilating TEmp B— ran' 3

AIR lever 1n any position
between VENT and ROOM

f
_} To defroster nozzle

QOutside air

To instrument panel
Ai hd hd AIR (] 'l‘- v 8 e 3
r ventllatmg OFF VENT  ROOM DEF
TemP FAN é }

o TEMP lever in OFF
® FAN lever in any position
| - . s

Outmde

-/

LJ/

i To defroster nozzle

. AIR S
Defrostlng OFF ;gu.r ?qoo'u DEF ¢ by
TEMP ———f FaN _'__.3.'___’

—
o FAN lever in any position J

b

Qutside air

Air conditioning

not in use A olrr VENT® RoOM oer | | |
TEMP f———o rm.—'—'—’~ <
I

BE-41

BE283

Fig BE-60 Arr flow
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REMOVAL AND INSTALLATION

Demister nozzle
Demister hose

Intake box

Heater duct hose
Heater umit

Center ventilator

Heater control assembly

BE284

Fig BE-61 Exploded view of heater unit

Heater unit 8 Remove cable retaimng clamps
I Disconnect battery ground cable for the air mix door, mode door and
2 Drain engine coolant defroster room door Disconnect
3 Remove hose clamps and discon- cables from door control levers

nect inlet and outlet hoses

4  Perform the following operations
n the driver’s compartment side |

5 Remove center ventitator (and
center console box 1f 50 equipped)

6  Remove heater duct hose

bolt

BE286
Fig BE-63 Remouing cable relaining
clamp

9  Disconnect lead wires at two con-

BE285 nectors
Tt -l 10 Remove three bolts (two on
Fig BE-62 Remouing heater duct hose -. .each_side of heater umit as shown Fig BE-65 Remouing umit securing
Figure BE-64, and one on the top of ___ bolt
7  Remove demister hose from each this umit as shown Figure BE-65 12 To install heater unit, reverse
side of heater umit 11 Remove heater umt the sequence of removal TR

BE-42
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Heater control

! Remove heater umit Refer to the
“Heater Uit ™

2 Pull out finisher forward Note
that finisher 1s latched 1n position -

3  Remove two retaming screws and
remove heater control assembly

4 To 1nstall, reverse the sequence of
remaval

Air intake box

I  Remove heater duct hose

2 Disconnect control cable from air
intake door

3. Remove screw securing air intake
box m place

4  Remove air intake box

5 To install, reverse the sequence of
removal

Heater motor

! Remove heater unit by referring
to the “Heater Umit ”

2  Remove three screws and remove
heater motor

3 To install, reverse the sequence of
removal

Heater core

1 Drain engine coolant

2 Remove hose clamps and discon-
nect mlet and outlet hose from heater
unit

3 Disconnect two control cables on
the sides of hearer unit

4 Remove clips and remove grlle
heater box

5  Pull out heater core )

6  To nstall, reverse the sequence of
removal

Fig BE-66 Removing heater core
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ADJUSTMENT

Control assembly

Whenever a new or re-conditioned
heater umt 1s to be installed, adjust
control assembly as follows

1 Move AIR lever to OFF position

e Fit cable to door lever of air intake
box, and fasten with « cable retain-
ing clamp while pulling outer case
of cable with a force of 1 to 2 kg
(2tod1b)

2 Move AIR lever to DEF position
o Fit cable to defroster room door
lever, and fasten with a cable retain-
ing clamp while pulling outer case
with a force of 1 to 2 kg (2 to 4 1b)

e Fit cable to mode door lever, and
fasten with a cable retaining clamp
while pulling outer case with a
force of 1 to 2kg (2 to 41b)

3 Move TEMP lever to left stop

e Fit cable to air mix door lever, and
fasten with a cable retaiming clamp
while pulling outer case with a
force of 1 to 2kg (2 to 4 1b)

Note Make sure that each control
lever moves smoothly over its entire
stroke

Operating force
Control lever ke (Ib)
AIR Lever 03(07), min
TEMP lever 03(07), mmn
FAN lever . 15(33), mm

BE-43

INSPECTION

Check the following items if fan
motor fails to rotate

1 Fuse and fusible link

2 To check for burned out fuse, use
the same procedure as that for ordi-
nary fuses with the use of a curcutt
tester or test lamp

3  Loose wire connection

Fan motor power
supply

1  Disconnect lead wires at con-
nector .

2 Move igmtion switch to ACC
posttion

3 Connect test lamp lead wire to
blue/white wire terminal 1n connector
plug on mstrument harness side and
the other to the ground

4  Make sure that test lamp goes on

Fan motor

1  Disconnect lead wires at con-
nector

2 Move igmition switch to ACC
position

3 Connect test lead to positive side
of fuse block power supply and the
other to blue/white wire termunal in
connector plug on fan motor side

4  Make sure that fan motor oper-
ates at each position of fan lever
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IGNITION SWITCH

20A
- oo —o ™0 ) » TO RADIO
(AC) (Al .
TTERY
FROM BATTE CUSE BOX
_"r
FAN LEVER =¥
3| 2|1 |oFF
L
o o B
MOTOR
I LR LR [RESISTANCE
) LB LB 64
LW LW 2
O
FAN SWITCH HEATER UNIT BE290

Fig BE-67 Circutt diagram for heater

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Insufficient heating
performance

No heated air
discharged

Insufficient air -
flow to floor

.Cooling water temperature too low.

Heater core plugged.
Insufficient cooling water level
Water cock out of proper operation

Air mix door out of proper operatton

Fan motor speed too low

Defroster room door out of proper op- Ad)just control cable N

eration.

Check thermostat
Replace as necessary.

Clean

Refill

Adjust control cable,

Adjust control cable

Check for inotor terminal voltage

Repaur poor connection and disconti-

nuity
Replace motor 1if necessary “

BE-44
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Condition

Probable cause

Corrective action

Insufficient defrosting
performance

Cold air discharged

Insufficient air
flow to defroster

Refer to “No heated air discharged ”

Defroster room door out of proper opera-
tion (or seal damaged)

Dermuster nozzle plugged

Leak at demuster hose-to-nozzle connec-

tion

Adjust control cable

Clean

Correct

Heated air discharged
with lever in VENT

Mode door out of proper operation

Adjust control cable.

No heated air dis-
charged with lever 1n
between VENT and ROOM

Mode door out of proper operation

Adjust control cable Make sure that AIR
lever moves smoothly over 1its entire
range

Failure of fan to run

Fuse melted
Motor wire connector disconnected.
Swatch faulty

Motor faulty

Replace
Correct
Replace.

Check and correct

Control lever drags

Inner wire rubbing against outer case end
Control cable bent excessively

Doors, door levers, etc out of proper
operation

Adjust control cable.
Correct

Check and correct

Outside air comes
in with fan in OFF.

Air intake door out of proper operation.

Control cable out of adjustment

Repair or replace
Adjust control cable

Noise from fan motor.

Unusual notse from fan motor

Check and tighten loose bolts

BE-45
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BE3078

Fig BE-69 Wiring harness

DETAIL-B

BE-46

Dqwnloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BODY ELECTRICAL SYSTEM

1 Body harness

2 Room lamp harness No 2

3 Rear room lamp harness No 1
4 Tailgate harness

5 Body harness rear \\“ )

BE9S5A
- Fig BE-70 Wiring harness (Station Wagon)
Voltage regulator
wf % Y
BW

Auto-choke relay (For Australia)

18 Inhibitor relay (A/T)
w

EL
e

S &
To engine RWRBRLR QR ﬁ/

room harness (WHITE)
LY G BY LR YW

¢ Bﬁg R BL \@\ . @%_ o
(GREEN)
5

Lighting relay Horn relay

Fusible link

—X

BE308B -

Fyg BE-71 Detail A

BE47
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JUNCTION Block side Body harness side INSTRUMENT Harness side

Br 86 1 1B L ¥ e
L LR Y6
ntis e oW 8
R Y L SFiw oo o8
RPEY 6 voleet-vw 1 ~
oW S L wR L oL B

(Black) (Blue) (Green) (Brown) (White)

(Brown) (Green) (Blue) (Black)

To main hamess (Detail—C)

To body harness

To main harness (Detail—A) LR
L LY
LW o

1 To wiper motor
2 Brake oil level switch @

Fig BE-72 Detail B

BE-48

Dp®nloaded from www.Manualslib.com manuals search engine -


http://www.manualslib.com/

BODY ELECTRICAL SYSTEM

o nneq gL4-49 A4
agLe38

y1ea Apog 01 97
yoyms 1adim oy, Sy
yonms Sunydiy ol 1
o3ims Sutuiem prezey ol €1
dwey jop1d 1983050 71
yojims Jadfojop o], 11
dure] Suturem o81ey) Qf
queg §
19)5W UCHEMIQWOD O] §
uonewwmjl joljuod-lpe o, L -
(£juo japow §§5) "y
dwey uoneununr qouy ol @nTa (NTZED) (NMOYD)
UOHIMS 191831 O ml T
jun cipel o],
Iayeads oIpRI O]
1ysy anere3nd o
yo1ms pue durej xoq 9a0[8 oF,

- NN <t N\

® -1uviga

v

(Ajuo japow doipiey) 8w

4 | .Mf &
z._ Wﬂa"
@ m

89 9

My
d
(dojprey 1daoxy) "

Y

3

A2

BE-49

s4

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

BODY ELECTRICAL SYSTEM

anopdq pi-g9 4
aviel3d

ssourey dwey wooy 91
yoms rodim o) 57

yoyims [eudis wing o], 1
yolims Teudis uInl o], ¢1
yoyms uonuBr o], 771

10j0W 1B OL, |1

S53UIBY I3UORIPUO) e O (Of
jlun 131834 O

[o3ms ayerq Juryied o,
(asn ou) 13zZnq ¥deq O,
yoyims dwey doys o],

oy Jun Iayseyy pIezey oL

J1un 1aysery jeudis win) of, .

YIITMS UMOPYDIY O],

UJ Aejar 1a83o)op o]

@ 1pydwe 1adim o],
b
Jw )
-19 3

g A1 Al

o

g _Ag 471

LB B s B e B < ol - - =

y}oolq esny OL

¥90[q $SSUIEY UIBW OF,

BE-50

Dguwnloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

WIRING DIAGRAM

weer oo SRAKEOL o
WITH RELAY  (m/T ONLY) [= S
'
5 .
3
= s vnns | B3
BB e o
o00RSw (=1 notes
DEEQGEER O} MEANS SNAP TYPE CONNEGTOR
1 ) MEANS PIN TYPE CONNECTOR
’Ln [(2) COLOR cOD:
g = e 055 amown
H g, e b oack w Wit
H -
{ S ER ) la & Ghen Lo L aReen
i ;o oo oLk S T whiTE SYRIRe
%, [(3)@® Terminas swouo se connecTeD
] T it Tach e
oy AL £
— fU3E
i .
ES . i v B
) : 1 AL )
0 e
Dl T o o & F5 35 Dl
| | RELAY
AT okl |
RELAY g =
® B
E— ﬁ % [ﬁm
S emd | eoze o
o 125 oo el E2E 2
‘ I R
Teal w3t =] e 2 o—8
PARK PLUGS i g BEiz 2o
o IR in gt
RiFen lssun 23 L
SW il T
£ i —
NATER- R, LIGHT(NG Sw! eoxcaton | I
po B ER e (e, 1
T L oagiur mmron ' | &
HOTOR  (y Poniarfohuny SELERGID. ; 6 s | ) 6
[ SiEes azarosw ¢
commmarion weren
— LY
g s o e = ==t |
A byt i
—= "y
S0 LoHT sw %WZ" - (R0
THROTTLE SW —O w5 10
ot ’ L4 {Ish FoECTaNC O
OFF-MORE THAN 4¢ - ° —. 3 -
SR HOTE Tran o o &3 Vo oravesw  HESTER [Poo? & . Zx
1_us_emixe o REAR COMBINATION
3 T — EEARCouR
—-= LA Iow
M L = . =]
v KNQB 1LLUMINATION LICENSE
t— e
nfs| B G e i e
TURNSIGNAL HAZARD 6w YR 8co ISEDAN)
NSl WA,
e e L, ow_cy N
w3 _— . I
= Lka@ @wslsma Raoio . e . &
& R METER %= O H
I =i A . D |cawmon
== Ay H p
L1 s FOR SPEAKER ’_ -
$= 5 =H) )air conomoner ws. e — LT
1GFTTon [ CONTROL H3Ve 5
" I
cuovE gox ow cisanETE 2 i o
SrovE eox [

CIGHT (L H)

(g
o

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

at

I

-

Ab_;“\d.—) .«-&ﬂ ngh‘?‘:é‘” A u..\..pn- Sinasdy

. o [
A e
i

‘%&"1-,;- »—; t.-" AR

5t Ry
gt r’v,‘_m ;}»HH#

." wé

. B ;;
a4
0 X

el

e }w

By

‘4{

Bﬁf

P e aThem Vg fa ei
a7

ot

;
s AN &
PRI £ W

S ey bt ¥

- #

.«
Mkﬂ“" -’4536«".11#,

-

%«;ﬂww-‘ %%{.:ﬂ :hra

-~ i)
}2:.&5« s fkj “&”jn‘d
s_,c(

¢4 » - M
A

i&;ﬁ' wﬁ’\.’é. w:‘» };

o

s g, T

-

'

L

R A


http://www.manualslib.com/

Y-}

D

< Issued  April 1976 (011200) »
Printed in Japan Publication No SM6E-0610A0

B
I:fgvvnlgaded from www.Manualslib.com manuals search engine

of

9 ol

a®


http://www.manualslib.com/

