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FOREWORD
- ‘ )

This service manual has been prepared for the purpose of assisting service personnel of

authorized NISSAN/DATSUN dealers in providing effective service and maintenance of the
1977 Datsun 280Z.

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

This manual includes procedures for maintenance 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.
The special tools are presented in the “SE” section.

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

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

All information, illustrations and specifications contained in this manual are based on
the latest product information available at the time of publication approval.

Rights 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 maintenance or repair of your Datsun is in no way assumed by
Nissan Motor Co., Ltd.

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

NISSAN MOTOR CO., LTD.
TOKYO, JAPAN )

-

© 1976 NISSAN MOTOR CO., LTD. Printed in Japan
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General Information

MODEL VARIATION

. . . Differential carrier
Destination Class Model Engine Transmission (model and gear ratio)
HLS30UV F4W71B
4.; g R200 3.545
= O | 2-seater P HLS30FUV FS5W71B
k= °
@]
E‘g & HLS30AUV 3N71B R180 3.545
9 = g
= [=}
5% 5| GHLS30UV FAW71B
E g k| R200 3.545
S g | 2+2seater | © | GHLS30FUV FS5W71B
< |38+
v GHLS30AUV 3N71B R180 3.545
jos}
Sl HLS30U FAW71B
8 R200 3.545
= 2-seater HLS30FU FS5W71B
4 o
5§ HLS30AU 3N71B RI80 3.545
§ £ L28
g0 GHLS30U F4W71B
< 8 " R200 3.545
2 2+2seater | $| GHLS30FU FSSW71B
o]
2 g
* & | GHLS30AU 3N71B R180 3.545
S
5 HLS30UN F4W71B
Q R200 3.545
2-seater 2 HLS30FUN FS5W71B
[x]
e
§ HLS30AUN 3N71B R180 3.545
&)
S GHLS30UN FAWT71B
R200 3.545
2 + 2-seater GHLS30FUN FS5W71B
GHLS30AUN 3N71B R180 3.545
*, Low altitude means nominally low altitude.
GHLS30FAUNVC
Air conditioner
California model
For Canada
For U.S.A. and Canada
Automatic transmission model
Manual 5-speed transmission model
Left hand drive
'L28 engine

2 + 2 seater model

Gl-2




General Information

IDENTIFICATION NUMBERS

The wunit and car numbers are
stamped and registered at the factory.

The engine and car identification
numbers are used on legal documents.

These numbers are used for factory
communication such as Technical Re-
port, Warranty Claim, Service Journal
and other information.

CAR IDENTIFICATION PLATE

The car identification plate is
located on the left hoodledge panel at
the back of strut housing.

The plate contains the car type,
engine capacity, maximum horse-
power, wheelbase and engine and car
serial numbers.

=
_//Nar identification plate

Fig. GI-1 Car identification plate
location

CAR SERIAL NUMBER

The car serial number is stamped on
the upper face of the left dash panel
and is broken down as shown in the
following figure.

HLS30-XXXXXX

Car serial number

SP057

Fig. GI-2 Car serial number location

IDENTIFICATION NUMBER
PLATE

The identification number plate is
located on the upper surface of the
instrument panel and can be seen from

outside through the windshield glass.
The identification number consists of
the car model and the serial number.

(HLS30-XXXXXX)

3 -

TS
Gi303

Fig. GI-3 Identification number plate
location

ENGINE SERIAL NUMBER

The engine serial number is stamp-
ed on the right side of the cylinder
block.

The number is broken down as
shown in the following Figure GI-4,

Fig. GI-4 Engine serial number
location

COLOR CODE
NUMBER LABEL

The body color code number label
is attached to the top face of the
radiator core support.

éu\\
PAINT COLOR NUMBER
COoLoR NO. _2 14

oy} 0]
=) > = _9_<_....__ -

S T —=2t300

Fig. GI-5 Body color code number
label location

GI-3

M.V. S.S. CERTIFICATION
LABEL

The M.V.S.S. certification label is
affixed to the upper portion of the left
lock pillar.

= N - N / .

0 W . - )/
— M.V.S.S. certification label
G304

Fig. GI-6 M.V.8.S. certification label
location

EMISSION CONTROL
INFORMATION LABEL

The emission control information
label is stuck on the inside panel of the
hood.

Vehicle emission control
information label

\ GI1305
Fig. GI-7 Emission control information
label location

MANUAL TRANSMISSION
NUMBER

The transmission serial number is
stamped on the front upper face of the
transmission case.

Fig. GI-8 Manual transmission number
location
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AUTOMATIC TRANSMISSION
NUMBER

The transmission serial number is
stamped on the right-hand side of the

transmission case.

Use

gasoline with a minimum octane rating

of 91

APPROXIMATE

AT344
Fig. GI-9 Automatic transmission
number location

REFILL CAPACITIES

Liters US measure Imper. measure
Fuel tank 65 173 gal 14 35 gal
Manual transmission 103 10 %at 9% qt
Engine cooling | model ' q 4
system
*1 Automatic 5 o
transmission model 10.1 10%qt 8% at
Engine crankcase *2 4.7 5 qt 4% qt
4-speed 1.7 3%pt 3 pt
Transmission Manual
S-speed 2.0 4 ¥ pt 34 pt
case
Automatic 5.5 5% qt. 4%qt
Differential R200 1.3 2 3 pt 24 pt
case R180 1.0 2% pt 134 pt

*1: Includes 0.8 liter (% US qt, %Imp qt) for heater and 0.62 liter

reservair tank.
*2: Includes 0.7 liter (3{ US qt, 3%1Imp qt) for oil filter.

an unleaded or

RON (Research

(% qt, % qt) for

RECOMMENDED PETROL (Fuel)

low-lead

Octane

Number).
On California models, use only un-

Gl-4

leaded gasoline to protect the catalytic
converter from contamination.




General Information

RECOMMENDED LUBRICANTS

RECOMMENDED SAE VISCOSITY NUMBER

ENGINE OIL
A
f20w-20, 10w-30. 10w 40. 20w 40, 20w-50 )
v
10W, 5W-30, 10W-30, 10W-40 j
A
{ * 5W 20, 5W-30 ]
Y
* SAE SW-20 oils are not recom-
mended for sustamed high speed
driving.
GEAR OIL
A
( 75W ]
A
A
{ aow ]
\—
( 85W 1
( % l
s L A . . \ R L
~30 20 [ 20 40 60 80 100
Temperature RangeoAnticipated Before
Next Oil Change “F

LUBRICANT SPECIFICATIONS

Item Specifications Remarks
' . . SAE Classification Furthermore refer to
Gasoline engine oil . SAE recommended viscosity
SD or SE table.
Transmission :
3 and APl GL4 —_—
] steering |
[ V]
[&5]
Differential API GL-5 I

Automatic T/M fluid

Type DEXRON

Multipurpose grease NLGI 2 Lithium soap basg

Brake and clutch fluid DOT 3 -
. - Permanent anti-freeze

Antifreeze hse)

(Ethylene glycol

Gli-b




General Information

LIFTING POINTS AND TOWING

JACK UP

PANTOGRAPH JACK

Place a jack under the position
where sill flange is cut for identifica-
tion. Do not jack up other positions.

G1201
Fig. GI-10 Jacking point

Notes:

a. Never get under the car while it is
supported only by the jack. Always
use safety stands to support frame
when you have to get under the car.

b. Block the wheels diagonally by
wheel chocks.

G085

Fig. GI-11 Wheel chocks and jack

GARAGE JACK

Notes:

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

b. When jacking up the rear of the car,
place the chocks at the front side of
the front wheels to hold them.

c. When carrying out operations with
the garage jack, be sure to support
the car with safety stands.

The front jacking point is center of
front suspension member and rear is
differential gear carrier.

Do not place a jack on the center
portion of front suspension transverse
link.

i

G202

Fig. GI-12 Front jacking point

Fig. GI-13 Rear jacking point

SUPPORTABLE POINT

Front supportable points for stand
are both front side members. Rear
supportable points are on both sides of
front differential mounting cross-
member.

Fig. GI-14 Front supportable points

Gl-6

Fig. GI-15 Rear supportable points

TOWING

Cautions:

a. It is necessary to use proper towing
equipment, to avoid possible dam-
age to the car during a towing
operation,

Towing is in accordance with Tow-
ing Procedure Manual at dealer side.

b. All applicable State or Provincial
(in Canada) laws and local laws
regarding the towing operation
must be obeyed.

c. Only front hooks may be used for
towing purposes. When front hooks
are used for towing, remove front
apron and front fender front to
prevent possible interference with
towing rope.

Note: Be sure to remove rear hooks
before delivery of car,

If the transmission and rear axle are
in good working order, the car may be
towed with all the wheels on the road.
If the transmission and/or rear axle are
inoperative, the car must be towed
from the rear with the rear wheels
raised.

When car is to be towed forward,
connect a rope securely to hook at-
tached to front side member. See
Figure Gl-16.

Before towing, make sure parking
brake is released and transmission is in
Neutral.
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To prevent damage,

remove front apron

and front fender

front G306

Fig. GI-16 Front towing point

Cautions:

a. The ignition key must be turned to
the OFF position and remain in the
ignition. Do not remove the key
during the towing operation, as this
will lock the steering column and
damage the lock mechanism.

b. The car is equipped with a front
towing hook as illustrated. How-
ever, this hook should be used only
in an emergency situation, e.g., to
pull the car out of a ditch, a
snowbank or mud.

c. When towing, do not take up slack
in the rope too quickly.

d. Always pull the rope in a straight
direction with respect to the hook.
Do not apply force to the hook in
side direction.

e. It is illegal to tow a car on the
highways with a rope.

MANUAL TRANSMISSION
MODEL

Before towing, make sure transmis-
sion is in neutral gear. If rear axle or
transmission is inoperative, car should
be towed with its rear wheels off the
ground, or propeller shaft must be
removed.

AUTOMATIC TRANSMISSION
MODEL

Car may be towed safely on its rear
wheels on the ground with select lever
in “N” (Neutral) position at speeds of
less than 30 km/h (20 MPH). However,
propeller shaft must be disconnected
or car must be towed on its front
wheels on the ground under the fol-
lowing conditions:

1. Towing speed of more than 30
km/h (20 MPH).

2. Car must be towed for a long
distance (over 6 miles or 10 km).

3. Transmission is not operating pro-
erly.

Caution: If car is towed on its front
wheels on the ground, steering
wheel should be secured to
maintain a straight ahead position.

Gl-7

TIE-DOWN HOOK

There are four tie-down hooks.
Two of them are located on front side
members, and the other two on rear
panel.

Front tie-down hook attached to
either side member is also used as a
towing hook.

Note: When fastening chains to rear
transverse link, wrap them around
link to avoid interfering with any
adjacent parts.

Uit

Rear bumper

Rear tie-down hook
Gi308

Fig. GI-18 Rear tie-down hook




DATSUN 280Z
MODEL S30 SERIES

NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

SECTION ET

ENGINE
TUNE-UP

BASIC MECHANICAL SYSTEM ... ET- 3
IGNITION AND FUEL SYSTEM - ET- §
EMISSION CONTROL SYSTEM - ET-10

SERVICE DATA AND £7-13
SPECIFICATIONS

TROUBLE DIAGNOSES AND (.14
CORRECTIONS -




¢-13

20
21
22

23
24
25
26
27

28
*30
31

32
*33
*34

35

36

37
*£38
39
40

Purge control valve

Carbon canister

Vapor vent line

Canister purge line

Carbon canister to 3-way connector
vacuum hose

Fuel filter

Fuel feed rubber hose

Fuel return rubber hose

Thermal transmitter

Thermotime switch

Water temperature sensor

3-way connector to distributor

vacuum hose

Anti-stall dash pot (Manual Transmission only)
3-way connector throttle chamber

vacuum hose

Throttle chamber

Idle speed adjusting screw

Throttle chamber to air regulator

rubber hose

Throttle valve switch

Throttle chamber to 3-way connector
rubber hose

Cold start valve

Cold start valve to fuel pipe D rubber hose
Throttle chamber to thermal vacuum valve
vacuum hose

Air regulator

Heater housing to water pipe rubber hose
Fuel pipe D

Thermal vacuum valve

Air regulator to 3-way connector

rubber hose

3-way connector

Fuel pipe D to fuel pipe A rubber hose
Thermal vacuum valve to vacuum delay vaive
vacuum hose

Pressure regulator to intake manifold
vacuum hose

3-way connector to rocker cover rubber hose
Vacuum delay valve

Vacuum delay valve to B.P.T. valve vacuum hose
B.P.T. valve

B.P.T. valve to E.G.R. control valve vacuum
hose

E.G.R. control valve

Thermal vacuum valve to B.P.T. valve
Injector holder

Injector

41
42
43

45
46

Fuel pipe C

Fuel pipe A to fuel pipe C rubber hose
Pressure regulator to fuel pipe C rubber hose
Pressure regulator

Pressure regulator to fuel pipe B rubber hose
Rubber hose to water pipe

a

(y:

B |

Fuel pipe A to fuel pipe B rubber hose
Fuel pipe B

Fuel pipe A

Heater housing to water pipe rubber hose
Rubber hose to cylinder head water pipe

Fig.

* California models only
* *Non-California models
only

ET361

ET-1 L28 engine system Dpiping

dn-suny suiBug




Engine Tune-up

BASIC MECHANICAL SYSTEM

CONTENTS
ADJUSTING INTAKE AND EXHAUST REPLACING OIL FILTER ... .o ET4
VALVE CLEARANCE ........ ... ... .. ... ... ET-3 CHANGING ENGINE COOLANT .............. ETA4
VALVE CLEARANCE ........oiiviinn, ET-3 PERMANENT ANTI-FREEZE
CHECKING AND ADJUSTING DRIVE COOLANT .. i e ETA
BELTS .. e ET-3 CHECKING COOLING SYSTEM HOSES
FAN BELT ... ET-3 AND CONNECTIONS ....... .. o, ET4
COOLER COMPRESSOR BELT ............. ET-3 INSPECTION OF RADIATOR CAP.......... ET-5
RETIGHTENING CYLINDER HEAD BOLTS, COOLING SYSTEM PRESSURE TEST ....... ETH5

MANIFOLD NUTS AND THROTTLE

CHECKING VACUUM FITTINGS, HOSES,

CHAMBER SECURING BOLTS ......
CHANGING ENGINE OIL ..........

ADJUSTING INTAKE
AND EXHAUST
VALVE CLEARANCE

Valve clearance adjustment cannot
be made when the engine is in opera-
tion:

1. Loosen pivot locking nut and
turn pivot screw until the specified
clearance is obtained while engine is

VALVE CLEARANCE

cold.

After adjustment, tighten pivot nut

securely with special tool, and recheck
the clearance.
2. Warm-up engine for at least
several minutes and then stop. Measure
valve clearance while engine is hot. If
clearance is not within specifications,
adjust.

Unit: mm (in)

,,,,,,,,, ETA AND CONNECTIONS ..............oovvve.. ETH
......... ET4 CHECKING ENGINE COMPRESSION .......... ETH5
TESTING RESULT ...... .ot ETH

EM612
Fig. ET-3 Fan belt tension

oold Intake 0.20 (0.008) COOLER COMPRESSOR BELY
o

Exhaust 0.25 (0.010) 1. Check cooler compressor belt for

crack or damage. Replace if necessary.

Intake 0.25 (0.010) 2. Adjust cooler compressor belt

Hot tension by turning idler pulley bolt in
Exhaust 0.30 (0.012) or out.

It is correct if deflection is 8 to 12

= Tedlor 20
== er gauge
/ ﬁ ~

\

\

EM338

Fig. ET-2 Adjusting valve clearance

CHECKING AND
ADJUSTING DRIVE
BELTS

FAN BELT

1. Check for cracks or damage. Re-
place if necessary.

2. Adjust fan belt tension. It is
correct if deflection is 8 to 12 mm
(0.315 to 0.472 in) when thumb pres-
sure [10 kg (22 1b)] is applied midway
between fan pulley and alternator pul-
ley.

ET-3

mm (0.315 to 0.472 in) when thumb
pressure [10 kg (22 Ib)] is applied
midway between crank pulley and
cooler compressor pulley.

1.

iz

Q

Fig. ET-4 Cooler compressor belt
tension
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RETIGHTENING
CYLINDER HEAD
BOLTS, MANIFOLD
NUTS AND
THROTTLE CHAMBER
SECURING BOLTS

Tightening torque:
Cylinder head bolts

Ist turn:

4.0 kg-m (29 ft-b)
2nd turn:

6.0 kg-m (43 ft-Ib)
3rd turn:

7.0 to 8.5 kg-m
(51 to 61 ft-Ib)

“L” dimensions; Long bolt

(
Short bolt  (

Manifold nuts
8 mm (0.315 in) dia. bolt
1.4to 1.8 kg-m
(10.1 to 13,0 ft-Ib)
10 mm (0.394 in) dia. bolt
3.5 t0 5.0 kg-m
(25 to 36 ft-1b)

Throttle chamber securing bolts
1.5 t0 2.0 kg-m
(11 to 14 fi-lb)

Note: There are two types of 10M
intake manifold securing bolts as
shown in Figure ET-5. When in-
stalling, do not confuse them.

) 40 mm (1.575 in)
): 32mm (1.260 in)

7999988
m 7 3 1 5 g 13
OO0 O O O O O

EM269

Fig. ET-6 Tightening sequence of
eylinder head bolts

CHANGING
ENGINE OIL

1. Check if oil is diluted with water
or gasoline. Drain and refill oil if
necessary.

EMBE77

Fig. ET-5 Intake manifold securing bolt

Notes:

a. A miky oil indicates the presence
of cooling water. Isolate the cause
and take corrective measure.

b. An oil with extremely low viscosity
indicates dilution with gasoline.

2. Check oil level. If below the
specified level, raise it up to the H
level.

Engine oil capacity
(including oil filter):
Maximum (H level)
4.7 £ (5 US qt, 4 %Imp qt)
Minimum (L level)
3.7£(3% US qt, 3% 1Imp qt)

ET4

REPLACING
OIL FILTER

Oil filter is of a cartridge type, and
can be removed with Oil Filter Wrench
ST19320000,

1. Check for oil leaks past gasketed
flange. If any leakage is found, re-
tighten just enough to stop leakage. If
retightening is no longer effective,
replace filter as an assembly.

2. When installing oil filter, tighten
by hand.

Note: Do not overtighten oil filter,
lest leakage should occur,

CHANGING ENGINE
COOLANT

PERMANENT ANTI - FREEZE
COOLANT

The permanent anti-freeze coolant
is an ethylene glycol base product con-
taining chemical inhibitors to protect
the cooling system from rusting and
corrosion. The anti-freeze does not
contain any glycerine or ethyl alcohol,
It will not evaporate or boil away and
can be used with either high or low
temperature thermostats. 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 product. This
coolant can be used throughout the
seasons of the year.

Whenever coolant is changed, the
cooling system must be flushed and
refilled with a new coolant. Check the
coolant level.

See instructions attached to the
anti-freeze container for mixing ratio
of anti-freeze to water.

CHECKING COOLING
SYSTEM HOSES AND
CONNECTIONS

Check hoses and fittings for loose
connections or deterioration. Re-
tighten or replace if necessary.

INSPECTION OF
RADIATOR CAP

Apply reference pressure [0.9
kg/em? (13 psi)] to radiator cap by
means of a cap tester to see if it is
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_satisfactory. Replace cap assembly if
necessary.

Fig. ET-7 Testing radiator cap

COOLING SYSTEM
PRESSURE TEST

With radiator cap removed, apply
reference pressure [1.6 kg/cm2 (23
psi)] to the cooling system by means
of a tester to detect any leakage.

Water capacity (including heater
and reservoit tank):
Manual transmission model:
10.3 liter (1024 U.S. qt, 936 Imp. qt)
Automatic transmission model:
10.1 liter (10 % U.S. qt, 8 % Imp. qt)

SN T ey
Fig. ET-8 Cooling system
pressure test

CHECKING VACUUM
FITTINGS, HOSES,
AND CONNECTIONS

Check fittings and hoses for loose
connections or damage. Retighten
loose parts or replace parts that are
not suitable for further use.

CHECKING ENGINE
COMPRESSION

To check cylinder compression, it is
essential to remove all spark plugs. The
purpose of this test is to determine
whether there is excessive leakage past
piston rings, head gasket, etc. To test,
engine should be heated to the opera-
ting temperature and throttle valve
opened.

Cylinder compression in cylinders
should not be less than 80% of the
highest reading. Different compression
in two or more cylinder usually indi-
cates an improperly seated valve or
broken piston ring,

Low compression in cylinders can
result from worn piston rings. This
trouble may usually be accompanied
by excessive fuel consumption.

Fig. ET-9 Testing compression
pressure

TESTING RESULT

If cylinder compression in one or
more cylinders is low, pour a small
quantity of engine oil into cylinders
through the spark plug holes and retest
compression.

1. If adding oil helps the compres-
sion pressure, the chances are that
piston rings are worn or damaged.

2. If pressure stays low, the likeli-
hood is that valve is sticking or seating
improperly.

3. If cylinder compression in any
two adjacent cylinders is low, and if
adding oil does not help the compres-
sion, there is leakage past the gasketed
surface.

Oil and water in combustion cham-
bers can result from this trouble.

Compression pressure l(g/cm2
(psi)/at rpm:
11.5 to 12.5 (164 to 178)/
300 to 400

IGNITION AND FUEL SYSTEM

CHECKING BATTERY

CHECKING AND ADJUSTING IGNITION

TIMING . ... ... o
CHECKING AND REPLACING SPARK

PLUGS . ...
CHECKING OPERATING PARTS OF
DISTRIBUTOR AND IGNITION WIRING
AIR GAP .
DISTRIBUTOR . ... ... ... . ... ... .. ...
HIGH TENSION CABLE ...............
CHECKING DISTRIBUTOR CAP ROTOR

ET-5

CONTENTS
_____ ET-6 CHECKING ENGINE IDLE RPM AND
MIXTURE RATIO . . ... . i e e ET-7
ET-6 DASH POT ADJUSTMENT
.... {Manual transmission modelsonly) ........... ET9
ET-6 CHECKING FUEL LINES (HOSES,
PIPING CONNECTIONS, ETC.) ............ ETO
ET-7 REPLACING FUEL FILTER .. ... ...... ... ETO
""" ET-7 CHECKING AIR REGULATOR HOSES ...... ET9
ET-7 REPLACING AIR CLEANER ELEMENT ..... ET9
ET-7 CHECKING CABLE HARNESS AND
ET-7 CONNECTORS . . .. e i e ETO
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CHECKING BATTERY

1. Remove six vent plugs and check
electrolyte level in each battery cell. If
necessary, pour distilled water,

Overflow Correct Shortage
EE358

Fig. ET-10 Checking electrolyte level

2. Measure the specific gravity of
battery electrolyte.

Fig. ET-11 Checking specific gravity
of battery electrolyte

Permissible value Full charge value

[at 20°C (68°F)]
Frigid climates Over 1.22 1.28
Tropical climates Over 1.18 1.23
Other climates Over 1.20 1.26

Clean top of battery and terminals
with a solution of baking soda and
water. Rinse off and dry with com-
pressed air. Top of battery must be
clean to prevent current leakage be-
tween terminals and from positive
terminal to hold-down clamp.

In addition to current leakage,
prolonged accumulation of acid and
dirt on top of battery may cause
blistering of the material covering con-
nector straps and corrosion of straps.
After tightening terminals, coat them
with petrolatum (vaseline) to protect
them from corrosion.

Cautions:

a. If it becomes necessary to start the
engine with a booster battery and
jumper cables, the booster battery
voltage must not exceed 12 volts,
or the control unit of the fuel
injection system and other electric
components will be damaged.

b. If the battery cables are discon-
nected, they should be tightly
clamped to the battery terminals to
secure a good contact.

CHECKING AND

ADJUSTING
IGNITION TIMING

1. Check spark plugs for condition.

2. Thoroughly remove dirt and dust
from crank pulley at timing mark
location and front cover at timing
indicator.
3. Warm up engine sufficiently.
4, Connect engine tachometer and
timing light in their proper positions.
5. Adjust idling speed to 800 rpm
by turning idle speed adjusting screw
on manual transmission models.

On automatic transmission models,
adjust it to about 700 rpm with
selector lever in “D” position.

Caution: When selector lever is shifted
to “D” position, apply parking
brake and block both front and rear
wheels with chocks.

6. Check ignition timing with a
timing light to ensure that it is ad-
justed to specifications indicated in
the chart below.

Ignition timing

Manual transmission

10° B.T.D.C./800 rpm

Automatic transmission (in “D” position)

10° B.T.D.C./700 rpm

If necessary, adjust it as follows.
(1) Loosen set screw until distribu-
tor can be moved by hand,
(2)  Adjust ignition timing to specifi-
cations.
(3) Lock distributor set screw, and
make sure that timing is correct.

Fig. ET-12 Adjusting ignition timing
ET-6

o T
AN
N erae

Fig. ET-13 Ignition timing indicator

CHECKING AND
REPLACING SPARK
PLUGS

1. Remove and clean plugs in a sand
blast cleaner. Inspect each spark plug.
Make sure that they are of the specifi-
ed heat range.

2. Inspect insulator for cracks or
chips. Check both center and ground
electrodes.

3. If they are excessively worn, re-
place with new spark plugs.
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4. Spark plug gap:
For US.A.
1.0to 1.1 mm
(0.039 to 0.043 in)
For Canada
0.7 to 0.8 mm
(0.028 t0 0.031 in)
Tightening torque:
1.5 to 2.0 kg-m
(11 to 14 ft-1b)

EE080
Fig. ET-14 Checking spark plug
gap

CHECKING OPERATING

PARTS OF
DISTRIBUTOR AND
IGNITION WIRING
AIR GAP

Standard air gap is 0.2 to 0.4 mm
(0.008 to 0.016 in).

If the gap is off the standard,
adjustment should be made by loosen-
ing pick-up coil screws. Gap gauge is
required for adjustment.

Air gap:
0.2 to 0.4 mm
(0.008 to 0.016 in)

ET241
Fig, ET-15 Measuring air gap

Remove rubber cap from tip end of
rotor shaft. Check grease and, if neces-
sary, add. To remove pick-up coil,
remove two pick-up coil assembly se-
curing screws and core screws clamp-
ing primary lead wire. Install new
pick-up coil assembly in reverse se-
quence of removal.

Fig. ET-16 Removing pick-up coil

DISTRIBUTOR

Check the centrifugal mechanical
parts for loose connection, sticking of
spring, or excessive or local wear.

If found to be in good condition,
then check advance characteristics
using a distributor tester. For test
procedure and reference data, refer to
Distributor in Section EE.

If vacuum advance unit fails to
operate properly, check the following
items and correct as necessary:

1. Check vacuum inlet for leakage at
connection. If necessary, retighten or
replace.

2. Check vacuum diaphragm for air
leak.

If leak is found, replace diaphragm.
3. Inspect breaker plate for smooth
operation.

If plate does not move smoothly,
this may be caused by sticky steel balls
or pivot. Apply grease to steel balls or,
if necessary, replace breaker plate as
an assembly. Refer to Section EE,
Distributor, as regards vacuum advance
characteristics.

HIGH TENSION CABLE

Use an ohmmeter to check resist-
ance on high tension cables. Discon-
nect cables from spark plugs and re-
move distributor together with high
tension cables. Do not remove cables
from cap, Connect the ohmmeter be-
tween cable terminal on the spark plug
side and the corresponding electrode
inside cap.

If the resistance is more than
30,000 ohms, remove cable from cap
and check the cable resistance only. If
resistance is still more than 30,000
ohms, replace cable assembly.

ET-7

Fig. ET-17 Checking high tension
cable

CHECKING

DISTRIBUTOR CAP
ROTOR

Note: This operation is to be per
formed while checking distributor
points. Inspect distributor cap for
cracks and flash over.

External surfaces of all parts of
secondary system must be cleaned to
reduce possibility of voltage loss. All
wires should be removed from dis-
tributor 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
terminal. When replacing wires at ter-
minal, be sure they are fully seated
before pushing rubber nipple down
over tower, Check distributor rotor for
damage, and distributor cap for cracks.

Apply grease through the top of
distributor shaft.

CHECKING ENGINE
IDLE RPM AND
MIXTURE RATIO

Cautions:

a. On automatic transmission models,
checks should be performed with
the lever shifted to the “D” posi-
tion. Be sure to engage parking
brake and to lock both front and
rear wheels with wheel chocks.

b. Depress brake pedal while accelera-
ting the engine to prevent forward
surge of car.

c. After idle adjustment has been
made, shift the lever to the “N” or
“pP” position and remove wheel
chocks.
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Idle mixture inspection requires the
use of a CO-meter. Before attempting
to check idle mixture ratio, it is essen-
tial to have the meter thoroughly
warmed up and calibrated,

1. Warm-up engine until water tem-
perature gauge registers operating tem-
perature,

2. Race engine (1,500 to 2,000 rpm)
two or three times under no load, then
idle engine for one minute.

3. Check idle speed. If necessary, ad-
just it to specifications.

Engine speed:

Manual transmission:
800 rpm
Automatic transmission
(in “D” position):
700 rpm

4. Check ignition timing. If neces-
sary, adjust it to specifications.

ET2956
Fig. ET-18 Adjusting idling speed

Manual transmission

Automatic transmission (in “D” position)

Ignition timing

10° B.T.D.C./800 rpm

10° B.T.D.C./700 rpm

5. Check CO percentage with CO
meter. Specified CO percentage is as
follows:

Idle mixture ratio (CO percentage)
California models:
CO = 0.5% max.
Non-California models:
CO = 1.0% max.

Note: When checking idle mixture
ratio (CO percentage), make sure
that the following parts are in good
order.

Battery

Ignition system

Engine oil and coolant levels

Fuses

E.F.L unit

E.F I harness connectors

Hoses

Oil filler cap and oil level gauge

Valve clearance, engine compres-

sion

(1) Remove connector of throttle
valve switch harness,

(2) Insert a leading wire to the ter-
minal of connectors ) and

Note: When adjusting idle CO per-
centage at altitudes 750 m (2,500
ft) or more for California models,
be sure to disconnect altitude
switch connector. Refer to pages
EF-15 and EF-64.

ET-8

If specified idle CO percentage is
not obtained, adjust as follows:
6. Idle Mixture Setting Procedure
(ldle mixture ratio adjustment)

Note: The idle mixture ratio of elec-

tronic fuel injection car is set so
lean that it is not appropriate to use
CO% as an indicator of mixture
ratio. Therefore, in order to adjust
idle mixture ratio with convention-
al CO analyzer, a certain amount of
enrichment must be temporarily
given to idle mixture setting to
make it richer.
To enrich the idle mixture, the full
load enrichment is forced to fune-
tion by making a short circuit in
that enrichment circuit, The actual
procedure to be followed is ‘illus-
trated below.

“ @

I Air flow meter

2 A py-pass wcrew

3 “Ihrottle chamber

4 Throttle valve switch

5 Connector of throttle valve
switch harness

6 Leading wire ET362

Fig. ET-19 Idle mixture ratio adjustment

(3)  Adjust idle CO to the altitude
specifications by turning air by-pass
SCrew.

Notes:

a. Remove plastic blind plug from
air by-pass screw of air flow meter.

b. Turn air by-pass screw clockwise to
obtain rich mixture; turn it coun-
terclockwise to obtain lean mix-
ture,
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Idle CO specifications: (full enrichment)

Altitude Idle CO % (full enrichment)
0 to 600 m (0 to 2,000 ft) 3.3%
600 to 1,200 m (2,000 to 4.000 ft) 4.7%
1,200 to 1,800 m (4.000 to 6.000 ft) 5.7%
Above 1,800 m (6,000 ft) 6.7%

(4) Remove the leading wire and
connect the harness back to the throt-
tle valve switch.

Note: After adjusting idle CO per-
centage for California models, re-
place altitude switch connector in
its original position.

(5) Install a new rubber plug (fur-

nished as a service part) on air {low

meter.

ET363
Fig. ET-20 Rubber plug

(6) Check CO percentage if it is
within specifications.

ldle mixture ratio (CO percentage):
California models:
CO = 0.5% max.
Non-California models:

CO = 1.0/ max.
DASHPOT
ADJUSTMENT

(Manual transmission
models only)

Make sure that the clearance be
tween idle setscrew (preset at tiw
factory) and throttle lever is 1.9 mm
(0.0748 in). Use shim(s) or suitabic
gauge to measure the clearance. A
clearance of 1.9 mm (0.0748 in) bhe-
tween these two points corresponds to
2,000 engine rpm under no load.

Check that the dashpot rod end
closely touches throttle lever when
dashpot rod is fully extended (or when
no back pressure is present at dia-
phragm). [f neccessury. loosen nut
(shown by an arrow) and turn dashpet
assembly until correct adjustment is
made.

1

N
1.9 mm (00748 1n) oy

ET425

Fig. ET-21 Dashpot adjustment
ET-9

CHECKING FUEL
LINES

(HOSES, PIPING
CONNECTIONS, ETC.)

Check fuel hoses for leakage, loose
connections, cracks or deterioration.

Retighten loose connections and
replace any damaged or deformed
parts. Replace any rubber fuel hose
whose inner surface is deformed,
scratehed or chafed.

REPLACING FUEL
FILTER

The fuel filter is designed especially
for use with the electronic fuel injec-
tion system. It should be replaced as
an assembly every 40,000 km (25.000
miles). )

For removal and installation pro-
cedures, refer Lo section “‘Engine
Fuel”.

! bt *"- Pl
)'/{D{— I P '?/‘ )A‘-,

Fig. ET-22 Fuel filter

CHECKING AIR
REGULATOR HOSES

Check air regulator hoses
leakage, cracks and deterioration.

Retighten loose connectivns and
replace any parts if they are damaged
or deformed.

for

Air regulator hoses

~ ;s

\ LA
N TR o e
BRI \ ET364

Fig. ET-23 Air regulator hoses
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REPLACING AIR
CLEANER ELEMENT

The viscous paper type air cleaner
element does not require any cleaning
operation between renewals.

Brushing or blasting operation can
cause a clogged element. This in turn

reduces air intake efficiency, resulting
in poor engine performance.

For replacement intervals of air
cleaner element, refer to “Maintenance
Schedule”,

CHECKING CABLE
HARNESS AND
CONNECTORS

Check harness connectors for cor-
rect insertion and harness connector
terminals for deformation or rust.

Replace faulty parts.

EF647

Fig. ET-24 Air cleaner element

EMISSION CONTROL SYSTEM

CONTENTS

CHECKING CRANKCASE EMISSION

CONTROL SYSTEM. .. ................ .. ET-1
PCV.VALVE. . ... ... ... ... ... ..., ET-11
VENTILATION HOSE.................. ET-11

CHECKING EVAPORATIVE EMISSION

CONTROL SYSTEM. .. .................. ET-11

FUEL TANK, VAPOR LIQUID

SEPARATOR AND VAPOR VENT LINE. . .. ET-11
CARBON CANISTER PURGE CONTROL

VALVE .. ET-12
CAR‘BON CANISTER FILTER............ ET-12

FUEL TANK VACUUM RELIEF VALVE ... ET.12
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CHECKING CRANKCASE EMISSION CONTROL SYSTEM

=> Fresh air
=) Blow-by gas

P.C.V. VALVE

Check P.C.V. valve in accordance
with the following method.

With engine running at idle, remove
the ventilator hose from P.C.V. valve.
If the valve is working, a hissing noise
will be heard as air passes through the
valve and a strong vacuum should be
felt immediately when a finger is
placed over valve inlet.

Replace P.C.V. valve in accordance
with the maintenance schedule.

VENTILATION HOSE

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

If any hose cannot be free of
obstrirctions, replace.

Ensure that flame arrester is surely
inserted in hose between throttle
chamber and rocker cover.

CHECKING
EVAPORATIVE

EMISSION CONTROL
SYSTEM

FUEL TANK,
VAPOR LIQUID SEPARATOR
AND VAPOR VENT LINE

1. Check all hoses and fuel tank
filler cap.

O-ring

Qil level gauge
Baffle plate

Qil cap

Flame arrester
Throttle chamber
P.C.V. valve
Steel net

Baffle plate

O 0T D WN

EC366

Fig. ET-25 Crankcase emission control system

2. Disconnect the vapor vent line
connecting carbon canister to vapor-
liquid separator,

3. Connect a 3-way connector, a
manometer and a cock (or an equiva-
lent 3-way charge cock) to the end of
the vent line.

4. Supply fresh air into the vapor
vent line through the cock little by
little until pressure becomes 368
mmH20 (14.5 inH20).

5. Shut the cock completely and
leave it unattended.

6. After 2.5 minutes, measure the
height of the liquid in the manometer.
7. Variation of height should remain
with 25 mmH20 (0.98 inH20).

3-way connector

Cock

Air ——e= Manometer

Carbon canister

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

9. If the height does not drop to
zero in a short time when filler cap is
removed, it is the cause of a stuffy
hose.

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

368 mmH20 (14.5 inH20)

o
B

Vapor-liquid separator

Fuel filler cap

EC716

Fig. ET-26 Checking evaporative emission control system

ET-11
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CARBON

CANISTER PURGE
CONTROL VALVE

Check for fuel vapor leakage. in the
wistiiburor vacuum fine, ai djaphragm
of carbon canister purge control valve,

To check for leakage, proceed as
follows:

Disconnect rubber hose, in the

fine\ between T-connector and carbon
wWoder at T-ronnector.
1. ivhule air into the opening of
wober hose running to vacuum hole in
carbon canister and ensure that there
s i jeuk.

.
/)
Y
RS
R
i i
\\ / €Ta49

@ ET-27 Checking carbon canistor
purge control valve

~

3. If there is a leak, remove top
cover from purge control valve and
check for dislocated or cracked dia-
phragm. If necessary, replace dia-
phragm kit (whick is made up of a
reiainer, diaphragm and spring).

WC D)
o @
\CI-Q”‘—‘\ oy

i
@

\%

e o e -—\
I
e ;-

' Cover

2 Diaphragm

3 Rewiner .

4 1359 g 4l "

4 Piaplyagm spring ET250

Fig. ET-28 Carbon canister purge
control valve

CARBON CANISTER FILTER

Check for a contaminated element.

Ciement can be removed at the
sottom of carister installed on car
'i‘-\vdf\“.

ET-12

e :; i i ~.
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BN JL N .
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EF201

Fig. ET-29 Replaging carbon
canister filter
FUEL TANK VACUUM
RELIEF VALVE
Remove fuel filier cap and sce that
it functions properly.
I. Wipe valve housing clean and
place it in your mouth,
2. Inbhale air, A slight resistance ac-
companied by valve indicates that
valve is in good mechanical condition.
Note also that, by further inhaling air
the resistance should disappear with
valve clicks.
3. M valve is clogged, or if no re-
sistance is felt, replace cap as an
assembly.

AR L TO SUEL TANK

s

EC370
Fig. ET-30 Fuel filler cap
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SERVICE

Ignition timing and idling speed
Manual transmission
Automatic transmission
{in “D” position)

Valve clearance

Cold Intake
Exhaust

Hot Intake
Exhaust

Belt tension
Fan and alternator
Alr con compressor
Pressure
Compression pressure at 300 to 400 rpm
Stundard
Minimum
Radiator cap refiet pressure
Cooling system

Leakage testing pressure

Battery specific gravity at 20°C (68°F) .....

Distributor
Al gap
Spark plug

Gap

Checking “CO™ percentage at idling speed
California models
Non-California models
Dash pot
Setting engine speed
{ightening torque
Cvlinder head bolts
st turn
2nd turn
3rd turn

Manitold nuts

Throttle chamber securing bolts

Spark plugs

DATA AND SPECIFICATIONS

JREICCITPIN L.oiiiiiiee et 10Y B.T.D.C./800

degree/rpm 10¥ B.1.D.C./700

MM N e 0.20 (0.008)
MM (AN} 0.25 (6.01M
MM (IN) oo . 0.25 (0.010)
MM () Loirieirer s 0.30 (0.012)
MM (IN) e e 8 to 12 (0.315 to 0.472)
MM N e 8 to 12 (0.315 to 0.472)
TR (L) I e 10 (22) is applied
KB/ (PS) vvvereresoneessesreessssessssssssesenen 12.5 (178)
kg/cm2 (PS1) e 11.5(164)
kg/cn12 (s o et e reara et et nnee 0.9 (13)
1 R ) N 1.6 (23)
................................................................. 1.26
MM (IN) reveenee i 0.2 to 0.4 (0.008 to 0.016)
PITI N (111 TR PERRRPOUROR PR For US.A.
1.0to 1.1 (0.039 t0 0.043)
For Canada
0.7 to 0.8 (0.028 to 0.031)
0 e et e e e e 0.5 max.
T e ettt 1.0 max.
IPM s b eunrretr i —b——————————toh——————. 2,000
Kgem (ft1b) oo 4.0¢29)
kg-m {ftdb) 6.0(43)
kg-m (ft-1b) e 7.0t08.5(511t061)
kg-m (ftdb) o 8 mm (0.315 in) dia. bolt;

1.4 t0 1.2 (10.1 to 13.0)
10 mm (0.394 in) dia. bolt;
3.5 t0 5.0 (25 to 36)

1.5t02.0(11to 14)
1.5t02.0(11to 14)

e (3 %11
U () S

ET13
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

CANNOT CRANK
ENGINE OR SLOW
CRANKING

Improper grade oil.
Partially discharged battery.
Malfunctioning battery.
Loose fan belt.

Trouble in charge system.

Wiring connection trouble in starting circuit.

Malfunctioning ignition switch.

Malfunctioning starter motor.

(Trouble-shooting procedure on starting circuit)
Switch on the starting motor with head lights “ON”’.

When head lights go off or dim considerably,

a. Check battery.

Replace with proper grade oil,
Charge battery,

Replace.

Adjust,

Inspect.

Correct.

Repair or replace.

Repair or replace.

b. Check connection and cable

¢. Check starter motor.

When head lights stay bright,

a. Check wiring 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 trouble causes may exist, but in many cases ignition system or fuel system is in trouble.

Ignition system in trouble

Fuel system in trouble

Valve mechanism does not work properly
Low compression

(Trouble-shooting procedure)
Check spark plug firstly by following procedure.
Disconnect high tension cable from one spark plug and hold it
about 10 mm (0.39'in) from the engine metal part and crank the

engine.

Good spark occurs.

a. Check spark plug.

b. Check ignition timing.

¢. Check fuel system.,

d. Check revolution trigger signal.
e. Check cylinder compression.
No spark occurs. Very high current.

Check the current flow in primary circuit.

Inspect primary circuit for short,

Check distributor pick-up coil operation.
Check transistor ignition system.

ET-14
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Condition

Probable cause

Corrective action

Ignition system in
trouble

Low or no current.

Malfunctioning distributor pick-up coil.
Improper air gap.

Leak at rotor cap and rotor.
Malfunctioning spark plug.

Improper ignition timing.
Malfunctioning ignition coil.
Disconnection of high tension cable.

Loose connection or disconnection in
primary circuit.

Irregular revolution trigger pulse.

Check for loose terminal or disconnection in
primary circuit.
Check for burned points.

Adjust.

Clean or replace.

Clean, adjust plug gap or replace.
Adjust.

Replace.

Replace.

Repair or replace.

Replace transistor ignition control unit,

Malfunctioning full transistor ignition unit. Replace.
ENGINE CRANKS
NORMALLY BUT
WILL NOT START
Fuel system Lack of fuel. Supply.
maifunction Damaged electronic fuel injection harness or Replace. \
relay.
Malfunctioning fuel pump (Listen to opera- Replace.
ting sound). For inspection procedures for
Damaged control unit. Replace. electronic fuel injection sys-
Seized injector (Listen to operating sound). Replace. { tem components, refer to
. engine fuel section.
Seized cold start valve. Replace.
Malfunctioning air flow meter. Replace.
Damaged water temp. sensor. Replace.
Malfunctioning pressure regulator. Replace.
Dirty fuel strainer. Replace.
Dirty or clogged fuel pipe. Clean.

Low compression

Clogged fuel tank breather pipe.

Incorrect spark plug tightening or damaged
gasket.

Improper grade engine oil or low viscosity.
Incorrect valve clearance.

Compression leak from valve seat.

Sticky valve stem.

Weak or damaged valve springs.

Compression leak at cylinder head gasket.

Repair and clean.

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 valve springs.

Replace gasket.

ET-15
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Condition

Probable cause

Corrective action

Low compression

Sticking or defective piston ring.

Worn piston ring or cylinder.

(Trouble shooting procedure)

Pour the engine oil from plug hole, and then measure
cylinder compression,

Compression increases.

Compression does not change.

Replace piston rings.

Overhaul engine.

Trouble in cylinder or piston ring,

Compression leaks from valve. cylinder head
or head gasket.

UNSTABLE
ENGINE IDLING

Ignition system

Engine mechanical
system in trouble

Fuel system
malfunction

Others

Incorrect idle adjustment

Malfunctioning ignition system (spark plug,
high tension cable, air gap, full transistor
ignition unit, ignition coil, etc.)

Incorrect basic ignition timing.

Loose manitold and cylinder head boits.

Incorrect valve clearance.

Clogged air cleaner filter,
Damaged manifold gaskets.

Intake air feakage at following points:
Dipstick
Oil filler cap
Blow-by hoses
Intake air duct -air flow meter to throttle
chamber.
Damaged electronic fuel injection harness,
Seized injector (Listen to operating sound).

Malfunctioning air regulator (During warm-
up driving only)

Damaged control unit.

Damaged water and air temp. sensor.
Malfunctioning throttle valve switch.
Damaged altitude switch.

Irregular fuel pressure.

Malfunctioning E.G.R. control valve.

Adjust.
Replace.

Adjust.

Retighten bolts.
Adjust,

Replace element.
Replace gasket.

Repair or replace.

Replace. N
Replace. For nspection
procedures for
Replace. electronic fuel
\ injection  sys-
Replace. tem compo-
Replace. neats, refer to
Repair I Engine  Fuel
epair or replace. Section.
Replace.
Replace pressure regulator. J

Clean or replace.

HIGH ENGINE
IDLE SPEED

Dragged accelerator linkage.
Malfunctioning B.C.D.D. system.

Malfunctioning air regulator.

Check and correct accelerator linkage.

If engine idling speed rises above 1,800 to
2,000 rpm, the cause may be a
malfunctioning B.C.D.D. system.

Check B.C.D.D. system.

Repair or replace if necessary.

Replace.

For inspection procedures tor air regulator.
refer to engine fuel section.

ET-16
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Condition

Probable cause

Corrective action

HIGH ENGINE
IDLE SPEED

Incorrect adjustment of idle speed adjusting
screw.

Correct.
For inspection procedures, refer to throttle
chamber section.

ENGINE POWER
NOT UP TO
NORMAL

Low compression

Ignition system in
trouble

Incorrect ignition timing.
Malfunctioning spark plugs.

Malfunctioning distributor pick-up coil.

Previously mentioned.

ENGINE POWER
BELOW NORMAL

Fuel system
malfunction

Air intake system
malfunction

Overheating

Throttle valve does not open fully.

Damaged electronic fuel injection harness.
Seized injector (Listen to operating sound).
Malfunctioning air flow meter.
Malfunctioning throttle valve switch.
Irregular fuel pressure.

Clogged fuel pipe.

Dirty or clogged fuel strainer.

Fuel pump will not work properly.

Clogged air cleaner.
Air leaking from manifold gasket.

Intake air leakage at following points:
Dipstick
Qil filler cap
Blow-by hoses

Intake air duct—air flow meter to throttle
chamber
etc.

Insufficient coolant.

Loose tan belt.

Worn or damaged fan belt.
Malfunctioning thermostat.
Malfunctioning water pump.
Clogged or leaky radiator.
Malfunctioning radiator filler cap.
Air in cooling system.

Improper engine oil grade.

Incorrect ignition timing.

Adjust.
Clean, adjust or replace plugs.
Dress, or replace points. Also check
condenser.
For inspection
procedures for
Adjust. electronic fuel
Replace. injection  sys-
tem compo-
Replace. nents, refer to
Replace. Engine  Fuel
Repair or replace. Section.

Replace pressure regulator if necessary.
Replace if necessary.

Replace.

Replace.

Replace element.
Replace gasket.
Repair or replace.

Replenish.

Adjust fan belt.

Replace.

Replace.

Replace.

Flush, repair or replace.

Replace.

Retighten each part of cooling system.
Replace with proper grade oil.

Adjust.

ET-17
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Condition

Probable cause Corrective action
Overcooling Malfunctioning thermostat. Replace.
Others Improper octane fuel.

Improper tire pressure.
Dragging brake.
Clutch slipping.

Replace with specified octane fuel,
Inflate to specified pressure,
Adjust.

Adjust.

NOISY ENGINE

Car knocking

Mechanical knocking

Crankshaft bearing
knocking.

Connecting rod
bearing knocking.

Piston and cylinder
noise,

Piston pin noise,

Water pump noise.

Others.

Overloaded engine.
Carbon knocking,

Timing knocking.
Fuel knocking.
Preignition (misusing of spark plug).

This strong dull noise increases when engine
is accelerated. To locate the place, cause a
misfire on each cylinder. If the noise stops
by the misfire, this cylinder generates the
noise.

This is a little higher-pitched noise than the
crankshaft knocking, and also increases
when engine is accelerated. Cause a misfire
on each cylinder and if the noise diminishes
almost completely, this crankshaft bearing
generates the noise.

When you hear an overlapping metallic noise
which increases its magnitude with the
revolution of engine and which decreases as
engine is warmed up, this noise is caused by
piston and cylinder. To locate the place,
cause a misfire on each cylinder.

This noise is heared at each highest and
lowest dead end 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.

An improper adjustment of valve clearance.
Noise of timing chain.
An excessive end-play on crankshaft.

Use right gear in driving,

Disassemble cylinder head and remove
carbon,

Adjust ignition timing,
Use specified octane fuel.
Use specified spark plug.

This is caused by worn or damaged bearings,
or unevenly worn crankshaft. Renew
bearings and adjust or change crankshaft.
Check lubrication system.

Same as the case of crankshaft bearings.

This may cause an abnormal wearing of
cylinder and lower compression which in
turn will cause a lower out-put power and
excessive consumption of oil.

Overhaul engine.
This may cause a wear on piston pin, or
piston pin hole.

Renew piston and piston pin assembly.

Replace water pump with a new one.

Adjust.
Adjust the tension of chain.

Disassemble engine and renew main bearing.
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Condition

Probable cause Corrective action
Others. Note; This noise will be heared when clutch
is disengaged.
Wear on clutch pilot bushing. Renew bushing and adjust drive shaft.
Note: This noise will be heared when clutch
is disengaged.
ABNORMAL
COMBUSTION
(backfire, after fire
run-on etc.)

Improper ignition
timing

Fuel stem
malfunction

Defective cylinder head,
etc.

Improper ignition timing.

Improper heat range of $park plugs.

Intake air leakage at following points:
Dipstick
0Oil filler cap
Blow-by hoses
Intake air duct—air flow meter to throttle

chamber
etc.
Damaged electronic fuel injection harness.

Damaged control unit.
Malfunctioning air flow meter.
Damaged water temp. sensor.

Damaged altitude switch.

Improperly adjusted valve clearance.
Excess carbon in combustion chamber.

Damaged valve spring (backfire, after fire).

Adjust ignition timing,

Use specified spark plugs.

Repair or replace.

Replace. For inspection procedures for

Replace. | electronic fuel injection sys-

Replace. tem components, refer to
Engine Fuel Section.

Replace.

Replace.

Adjust.

Remove head and get rid of carbon.

Replace it with a new one.

Others Check for loose vacuum hoses. Replace if
necessary.
Malfunctioning E.G.R. control valve. Replace,
EXCESSIVE OIL
CONSUMPTION
Oil teakage Loose oil drain plug. Tighten it,

Loose or damaged oil pan gasket.
Loose or damaged chain cover gasket.

Damaged oil seal in front and rear of
crankshaft.
Loose or damaged locker cover gasket.

Improper tightening of oil filter.

Loose or damaged oil pressure switch.

Renew gasket or tighten it.
Renew gasket or tighten it.
Renew oil seal.

Renew gasket or tighten it (but not too
much).

Renew gasket and tighten it with the proper
torque.

Renew oil pressure switch or tighten it.
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Condition Probable cause Corrective action
Excessive oil Cylinder and piston wear. Overhaul cylinder and renew piston,
consumption Improper location of piston ring or reversely Remount piston rings.

assembled piston ring.
Damaged piston rings. Renew rings.
Repair or renew piston and cylinder,
Worn piston ring groove and ring. Renew piston and piston ring.
Fatigue of valve oil seal lip. Replace seal lip with a new one.
Worn valve stem. Renew valve or guide.
Others Inadequate quality of engine oil. Use the designated oil.
' Engine overheat. Previously mentioned.
POOR FUEL
ECONOMY

lgnition system

See the explanation
of the power decrease

Others

Emission control
system

Fuel system
malfunction

Exceeding idling revolution.

Malfunctioning E.G.R. system.

| Fuel leakage.

Damaged electronic fuel injection harness,

Damaged control unit.

| Malfunctioning air flow meter,

. Damaged air temperature sensor,
Malfunctioning throttle valve switch.

Fuel leakage at injector or cold start valve,
Fuel leakage at rubber fuel hose.

Irregular fuel pressure.

Adjust it to the designated rpm.

Repair or tighten the connection of fuel
pipes.

Replace.

Repair or replace.

Replace.

Replace. For inspection procedures for
electronic fuel injection sys-

Replace. > o) components, refer  to

Replace. Engine Fuel Section.

Replace.

Replace damaged part.
Repair or replace.

Replace pressure regulator if necessary.

TROUBLE IN OTHER
FUNCTIONS

Decreased oil pressure

Inadequate oil quality.

Overheat.

Malfunctioning oil pump regulator valve.
Functional deterioration of oil pump.
Blocked oil filter.

Use the designated oi.

Previously mentioned.

Disassemble oil pump and repair or renew it,
Repair or replace it with a new one.

Renew it.
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Condition

Probable cause

Corrective action

Decreased oil pressure

Excessive wear on the
sliding parts

Scuffing of sliding
parts

Blocked oil strainer.

Oil pressure decreases.

I Air leakage from air intake duct.
1

i Damaged air cleaner.

1

' Overheat or overcool.

| Improper fuel mixture.
|

| Decrease of oil pressure.
! Insufficient clearances.

| Overheat.

Improper fuel mixture.

Increased clearance in various sliding parts.

Malfunctioning oil gauge pressure switch,

Damaged quality or contamination of oil.

Disassemble and replace the worn parts with
new ones.

Clean it.

Replace it with a new one,

Previously mentioned.

Exchange the oil with proper one and
change element.

Repair or replace.
Change element.
Previously mentioned.

Check the fuel system.

Previously mentioned.
Readjust to the designated clearances.
Previously mentioned.

Check the fuel system.
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Engine Mechanical

L28 ENGINE
CYLINDER BLOCK
CRANKSHAFT

PISTONS AND CONNECTING RODS

CYLINDER HEAD

L28 ENGINE

The L.28 engine is a 2,753 cc (168.0
cu in) in-line, overhead camshaft, six-
cylinder engine. It has an 86 mm (3.39
in) bore and 79 mm (3.11 in) stroke
with a compression ratio of 8.3 : 1.
The engine features a wedge-shaped
combustion chamber, aluminum head,
and a fully balanced 7-bearing crank-
shaft to turn out smooth, dependable
power.

The cylinder block is cast in a single
unit, and features deep skirting.

CYLINDER BLOCK

The cylinder block, a monoblock
specially cast structure, employs the
seven Dbearing-support system for
quietness and higher durability. Of a
highly rigid deep-skirt design, it re-
quires no complicated tappet chamber
because of the OHC engine system,
and is thus light-weight.

EM271
Fig. EM-1 Cylinder block

CRANKSHAFT

The crankshaft is made of a special
forged steel. Provided with a high
capacity balance weight, it is charac-

GENERAL DESCRIPTION

CONTENTS
.......... EM-2 CAMSHAFT ... i, EM-2
.......... EM-2 VALVE MECHANISM ...................... EM3
.......... EM-2 CAMSHAFT DRIVE .............cc........ EM-3
......... EM-2 MANIFOLDS ........ ... ... EM3
.......... EM-2

terized by quietness and high durabili-
ty at high speed operation. Main bear-
ings are lubricated from oil holes
which intersect the main oil gallery
which runs parallel to the cylinder
bores.

Fig. EM-2 Crankshaft

PISTONS AND
CONNECTING RODS

New-design light-weight pistons are
cast aluminum slipper-skirt type with
invar-strut. The piston pin, a special
hollow steel type is connected to the
piston in a full floating fit, and is
press-fitted onto the connecting rod.

Connecting rods are made of forged
steel. Full pressure lubrication is
directed to the connecting rods by
drilled oil passages from the adjacent
main bearing journal. Oil holes at the
connecting rod journals are located so
that oil is supplied to give maximum
lubrication at full bearing load.

O
OC@@)
I $

Fig. EM-3 Piston and connecting
rod

EM-2

CYLINDER HEAD

EM598
Fig. EM-4 Cylinder head

The cylinder hea¢ is made of a
light, strong aluminum alloy with good
cooling efficiency. A brass cast valve
seat is used on the intake valve, while a
heat resistant steel valve seat is in-
stalled on the exhaust valve.

These parts are all hot press-fitted.

CAMSHAFT

The camshaft is made of specially
cast iron and is located inside the
rocker cover. In this engine five alumi-
num alloy brackets support the cam-
shaft.

Oil pipe

Fig. EM-5 Camshaft

Camshaft bearings are lubricated
from oil holes which intersect the
main oil gallery of the cylinder head.

There is no oil gallery in the cam-
shaft and to lubricate the cam pad
surface of the rocker arm an oil pipe
with many oil holes is provided
along the camshaft. This oil pipe is
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supported by No. 2, 3 and 4 camshaft
brackets; lubrication is supplied to the
pipe from No. 2 and 4 brackets.

VALVE MECHANISM

The valve system has a pivot type
rocker arm that is activated directly by
the cam mechanism; this has made its
moving parts considerably lighter and
provides ideal high-speed performance.

Intake

Exhaust EM276

Fig. EM-6 Valve mechanism

CAMSHAFT DRIVE

The camshaft is driven by a double
row roller chain driven by crankshaft.
The tension of the chain is controlled
by a chain tensioner which is operated
by spring and oil pressure.

PRELIMINARY CLEANING AND

INSPECTING ........ ... .. ... ...
DISASSEMBLY . ...t

PRELIMINARY
CLEANING AND
INSPECTING

Before disassembling engine, note
the following:

1. Fuel, oil or water may leak past
cylinder head and block. Prior to
disassembling, check cylinder head,
front chain cover, oil pan and oil filter

EM277

ENGINE DISASSEMBLY

CONTENTS

PISTON AND CONNECTING ROD ...........
CYLINDER HEAD

gaskets and crankshaft and water
pump seals for signs of leakage past
their gasketed surfaces.

2. Check fuel hoses for deteriora-
tion, cracks or leakage of fuel past
their jointed or connected surfaces.

3. Remove alternator, distributor
and starter, and plug up distributor
hole to prevent entry of foreign
matter.

EM-3

MANIFOLDS

The intake manifold is cast alumi-
num.

The exhaust manifold is a dual
exhaust system designed to prevent a
decline in output due to exhaust inter-
ference and to increase output through
inertia scavenging action. It is connect-
ed to exhaust pipes by flanges, which
completely eliminate possibility of
exhaust leaks.

EM599

Fig. EM-8 Exhaust and intake manifold

4. Wipe dust and mud off engine.

5. Inspect block, rocker cover, front
chain cover, oil pan and all other outer
parts for visual damage and broken or
missing parts such as bolts and nuts.

6. Test all pipings and electrical cir-
cuits for discontinuity or broken or
damaged insulation.
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DISASSEMBLY

To remove engine from car, refer to
related topic under “Engine Removal
and Installation” in Chassis and Body
Service Manual, Section ER.

1. Remove transmission from en-
gine.

2. Thoroughly drain engine oil and
coolant by removing drain plugs.

3. Place engine assembly on engine
stand.

(1) Remove fan and fan pulley.

(2) Remove engine mounting R.H.
(3) Remove oil filter using Oil Filter
Wrench ST19320000.

(4) Remove oil pressure switch.

(5) Install engine attachment to cyl-
inder block using bolt holes securing
alternator bracket and engine mount-
ing.

(6) Set engine on stand.

Engine Attachment ST05340001
Engine Stand ST0501S000

Fig. EM-9 Engine on engine stand

Remove oil level gauge.

Remove clutch assembly.

Remove high tension wires.
Remove spark plugs.

Remove distributor.

Remove air regulator (), 3-way
connector-to-rocker cover hose (@),
throttle chamber-to-3-way connector
hose (@), air regulator-to-connector
hose (@ and 3-way connector-to-air
regulator hose () as an assembly.

VRPN A

Fig. EM-10 Remouving air regulator

10.  Remove cold start valve (1) and
fuel pipe @ as an assembly.

Fig. EM-11 Removing cold start valve

11. Remove B.P.T. valve control
tube (1) from intake manifold. Re-
move E.G.R. heat shield plate @,
E.G.R. control valve (8 and B.P.T.
valve @ and hoses.

N A=A EM616
Fig. EM-12 Removing E.G.R. control
valve and B.P.T. valve

12, Remove throttle chamber to-
gether with dash pot and B.C.D.D.

Note: Remove throttle chamber with
hexagon wrench,

1 Throttle chamber
2 B.C.D.D.
3 Dash pot
EMB61
Fig. EM-13 Removing throttle
chamber

13. Remove fuel return hose, fuel
feed hose, vacuum signal hose, canister
purge hose, pressure regulator and
front engine slinger.

EM-4

Notes:

a. Unfasten clip securing fuel inlet
hose to injector.

b. Do not twist, bend or pull fuel inlet
hose when removing.

Canister control vacuum tube
Canister purge hose

Front engine slinger

Pressure regulator

Fuel feed hose

Fuel return hose

(= T T R S

Fig. EM-14 Removing fuel hose

14. Remove water hose.
15. Remove thermostat housing,
thermotime switch, thermal transmit-
ter, and water temperature sensor as
an assembly.
A\
Thermostat housing
assembly

EM604
Fig. EM-15 Removing thermostat
housing
16. Remove P.C.V. valve hose, sub

heat shield plate and E.G.R. tube.
1 P.C.V.valve to connector hose

2 Sub heat shield plate

3 E.G.R. tube

EM615
Fig. EM-16 Removing hose and sub
heat shield plate
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17. Remove intake manifold and
heat shield plate as an assembly.

18. Remove exhaust manifold and
rear engine slinger,

19. Loosen tension adjust bolt of
idler pulley and remove compressor
drive belt.

20. Remove two bolts fastening air
conditioning compressor on lower
side.

Then remove two bolts fastening
compressor on upper side. While doing
this, hold compressor by hand to
prevent it from falling.

21. Remove idler pulley and air
conditioning mounting
bracket.

compressor

Fig. EM-17 Removing idler pulley and
compressor mounting bracket

22. Remove crank pulley using
Puller Crank Pulley ST16540000.

Fig. EM-18 Removing crank pulley

23.  Remove water pump.
24. Remove camshaft sprocket using
Chain Stopper ST17420001.

EM282

Fig. EM-19 Removing camshaft
sprocket

25.  Remove oil pipe.

26. Remove cylinder head assembly.
Use Cylinder Head Bolt Wrench

ST10120000 to remove cylinder head

bolts. Loosen bolts from (D) to @@ as

shown in Figure EM-20.

EM606

Fig. EM-20 Cylinder head bolt
loosening sequence

Note: For convenience in replacing

cylinder head, Chain Stopper
ST17420001 is provided to support
timing chain during the service op-
eration. If this tool is used, timing
marks on crankshaft sprocket and
timing chain will remain aligned,
thus eliminating the problem of
re-aligning timing marks.

27. Invert engine.

28. Remove oil pan and oil strainer.
29. Remove oil pump and its drive
spindle.

30. Remove front cover.

EM284
Fig. EM-21 Removing front cover

31. Remove chain tensioner and
chain guides.

EM-5

"y EM286
Fig, EM-22 Removing chain tensioner
and timing chain

32. Remove timing chain.
33. Remove oil thrower, crankshaft
worm gear and chain drive sprocket.

Fig, EM-23 Removing chain drive
sprocket

34. Remove piston and connecting
rod assembly. Extract connecting rod
bearings and keep them in order.

Fig. EM-24 Removing piston and
connecting rod
assembly

35. Remove flywheel and end plate.
Be careful not to drop it.

Fig. EM-25 Removing flywheel
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36. Remove main bearing caps.

Use Crankshaft Main Bearing Cap
Puller KV101041S0 to remove center
and rear main bearing caps. Keep them
in order.

Note: Avoid damaging piston rings by
spreading  excessively; excessive
spreading makes them unfit for
further service as a result of break-
age or weakened tension.

Fig. EM-29 Removing piston ring

Fig. EM-26 Removing rear main
bearing cap

2. Press out piston pin with Piston

37. Remove rear oil seal. Pin Press Stand ST13030001.

ST13030001

EM156

Fig. EM-30 Removing piston pin

Fig. EM-27 Removing rear oil seal

3. Keep disassembled parts in order.

38. Remove crankshaft.

39. Remove baffle plate and cyl-
inder block net.

CYLINDER HEAD

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

£ J T/ EM201
Fig. EM-28 Removing baffle plate
and net

PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
remover.

EM293

Fig. EM-31 Removing rocker arm
EM-6

Note: Take care not to lose valve
rocker guide.

2. Remove camshaft.

EM294
Fig. EM-32 Removing camshaft

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

3. Remove valves using Valve Lifter
ST12070000.

S$T12070000

Qe
0
a0,

Fig. EM-33 Removing valve

4. Take care not to lose valve spring

seat, oil seal, valve collet, and valve
rocker guide.

®C

S
®
T

=

Exhaust  Intake

EM107
Fig. EM-34 Valve components

Note: Be sure to leave camshaft bear-
ing intact, or else bearing center is
liable to come out of alignment.
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INSPECTION AND REPAIR

PREPARATION FOR INSPECTION
CYLINDER HEAD AND VALVE
CHECKING CYLINDER HEAD

PIVOT ..........
VALVE GUIDE
VALVE SEAT

CAMSHAFT AND CAMSHAFT BEARING . ...
CAMSHAFT BEARING CLEARANCE

VALVE TIMING
CAMSHAFT ALIGNMENT
CYLINDER BLOCK
HOW TO MEASURE CYLINDER
BORE

PREPARATION FOR
INSPECTION

1. Before cleaning, check for signs
of water or oil leaks in cylinder block
and head.

2. Clean oil and carbon deposits
from all parts. They should be free of
gaskets or sealant.

3. Clean all oil holes with solvent
and dry with compressed air. Make
sure that they are not restricted.

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

Note: Never remove camshaft bear-
ings unless you have a suitable
machine for boring camshaft bear-
ing in line. If you once remove
camshaft bearings, bearing centers
will come out of alignment; re-
conditioning is very difficult with-
out center borings.

1. Make a visual check for cracks
and flaws.

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

Fig. EM-35 Checking cylinder head

surface
Head surface flatness
Standard Maximum
less than 0.05 0.1 mm
mm (0.0020 in) (0.0039 in)

EM-7
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Surface grinding limit

The grinding limit of cylinder head
can be determined from the cylinder
block grinding.

Depth of cylinder head grinding is
“A’,.

Depth of cylinder block grinding is
$$B'|,.

The limit is as follows:

A+ B =0.2 mm (0.0079 in)

VALVE ASSEMBLY

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

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

D
L
EM296
Fig. EM-36 Intake and exhaust valve
dimensions




Engine Mechanical

Valve head diameter | I | 44.0t044.2 (1732 to 1.740)

. mm (in) Ex. | 35.0to35.2(1.378 to 1.386)

L | valve lengeh In. | 1149 to 115.2 (4.524 to 4.535)
mm (in) Ex. | 115.7to 116.0 (4.555 to 4.567)

D | Valve stem diameter | In. | 7.965 to 7.980 (03136 to 0.3142)
mm (in) Ex. | 7.945 to 7.960 (0.3128 to 0.3134)

a | Valve seat angle In. & Ex. 45°30°

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.
If spring is out of square (“S” in
Figure EM-39) beyond specified limit,
replace.

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

EMO030
Fig. EM-37 1
© Checking v‘z:-):,:z:. Fig. EM-3§ Regrinding valve face
Note: When valve head has been worn
down to 0.5 mm (0.0197 in) in
thickness, replace the valve.
Grinding allowance for valve stem
end surface is 0.5 mm (0.0197 in) EM113
or less. Fig. EM-40 Measuring spring tension
Valve spring specifications
Valve spring free length mm (in)
OULET ovieriiieioiecetiriteeeettete s e ta s eaaesae st e tassassaassesaesasarassnessensesssesnobesnsraesssssareens 49.98 (1.968)
INNEE ottt et e e st eb e sr e e s sr et e a et et sae et 44.85 (1.766)
Valve spring pressured length
(valve open) mm/kg (in/lb)
Intake OULET ittt e be e sr et st e saee setessessr s esssensesenesnnens 29.5/49.0 (1.161/108)
INNET vttt er et sas e sr e e beas 24.5/25.5 (0.965/56.2)
EXhaust  OULET .oovivieiiiccciiteneneint e ersessssre e st sess s esassasssnsssesansns 29.5/49.0 (1.161/108)
INNET ettt saetee st s e st e sae st e e s st snessesans 24.5/25.5 (0.965/56.2)
Valve spring assembled height
(valve close) mm/kg (in/1b)
OULET ettt senre e se e e st erassestssnesessasessssssusessenersessesassesasstessasansosessasaertosaos 40.0/21.3 (1.575/47.0)
INNET e ettt p st s assbae s srees 35.0/12.3(1.378/27.1)
Out of square (*‘S™) mm (in)
DULET ittt ettt e e sr et sss s se st asaesnesanssassessasestsrssuasstsstesasesssbesnbsns 2.2 (0.087)
INET oottt et et et et s be e st e e shs sabsr s sut s beabasne 1.2 (0.047)
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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 is
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 limit, replace worn
parts or both valve and valve guide. In
this case, it is essential to determirie if
such a clearance has been caused by a
worn or bent valve stem or by a worn
valve guide.

8.3 to 8.5 dia.
(0.327 to 0.355)
|

—F 1

Exhaust

3 (0.118) o
Intake 8.000 to 8.018

(0.3150 to 0.3157)
—5L

L" 59.0 (2.323) —*

EM297 Unit: mm (in)

Fig. EM-41 Valve guide dimensions

Determining clearance

Precise measurement of clearance
between valve stem and valve guide
requires the aid of a micrometer and a
telescope hole gauge. Using these
gauges, check the diameter of valve
stem in three places; top, center and
bottom, Insert telescope hole gauge in
valve guide bore, measuring at center.
Subtract the highest reading of valve
stem diameter from valve guide bore
to obtain the stem-to-guide clearance.

Valve guide specifications

Intake valve Exhaust valve Wear limit
Valve guide inner | ¢ 6 8 018 (0.3150 to 0.3157) —e
diameter mm (in)
Valve stem 7.965 to 7.980 7.945 to 7.960 -
diameter mm (in) | (0.3136 to 0.3142) (0.3128 t0 0.3134)
Guide to stem 0.020 to 0.053 0.040 to 0.073 0.1
clearance mm (in)| (0.0008 to 0.0021)| (0.0016 to 0.0029) ’

As an emergency expedient, a valve
can be pushed into valve guide and
moved to the left and right. If its tip
deflects about 0.2 mm (0.0079 in) or
more, it indicates that the clearance
between stem and guide exceeds the
maximum limit of 0.1 mm (0.0039
in).

Note: Valve should be moved in paral-
lel with rocker arm. (Generally, a
large amount of wear occurs in this
direction.)

- Max. allowable deflection
0.2 mm (0.008 in)

ET'Bormm \(1.18)
@ L1

EM115

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

Replacement of valve guilde

Valve guide of 0.2 mm (0.0079 in)
oversize diameter is available.

1. To remove old guides, use a drift
and a press (under a 2-ton pressure) or
a hammer.

Drive them out from combustion
chamber side toward rocker cover.
Heated cylinder head will facilitate the
operation.

2. Ream cylinder head side guide
hole at room temperature.

Intake Exhaust
10.4 to 10.6 10.4 to 10.6
(0.409 to 0.417) (0.409 to 0.417)
i) |

JIT i
A

S

]

[
-

EM116

Fig. EM-43 Valve guide hole for
service

Service valve guide outer diameter
mm (in)

12.223 to 12.234 (04812 t0 0.4817)

Service valve guide hole inner
diameter (a) mm (in)

12.185 to 12.196 (0.4797 to 0.4802)

Interference fit of valve guide hole
mm (in)

0.027 to 0.049 (0.0011 to 0.0019)

3. Carefully press new valve guide
into head so that it will fit smoothly

EM-9

after heating cylinder head to 150 to
200°C (302" to 392°F).
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Fig. EM-44 Reaming valve guide

4. Ream bore with valve guide
pressed in, using Valve Guide Reamer
Set KV101039S0.

Reaming bore:
8.000 to 8.018 mm
(0.3150 t0 0.3157 in)

5. Correct valve seat surface with
new valve guide as the axis.

VALVE SEAT

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 (0.020
in) oversize is available for service in
this engine.

Refacing valve seat

When width of valve seat is wide
or narrow beyond specifications, valve
seat should be refaced with cutter or
grinding stone.

EMA436

Fig. EM-45 Correc ting valve seat

- Unit: mm (in)

L28

Intake

L‘45.597 to 45.613

1.7952 to 1,7958) dia.
( °, Ydia. ) o (0.268)
; {

9(0.354) R

4

—1.J

1.0t01.5 —"

(0.039 to 0.059) R

i 't
1.25
=— 39 (1.5354) dia. (0.0492)

Exhaust

| l

\

i,

[~30 (1.181) dia.—|

32.6 (1.283) dia.
l
’ /

e—37.580 to 37.596 —
(1.4795 to 1.4802) dia.

EM300

Cylinder head recess diameter

Fig. EM-46 Service valve seat dimensions

For standard insert 45.000 to 45.016 (1.7717 to 1.7723)
Intake
For service insert 45.500 to 45.516 (1.7913 to 1.7920)
Sttt
For standard insert 37.000 to 37.016 (1.4567 to 1.4573)
Exhaust -
For service insert 37.500t037.516 (1.4764 to 1.4770)
Intake 0.081 to 0.113(0.0032 to 0.0044)
Interference
fit mm (in) Exhaust 0.064 to 0.096 (0.0025 (o 0.0038)

Replacing valve seat insert

1. Old insert can be removed by
boring it out until it collapses. The
machine depth stop should be set so
that boring cannot continue beyond

EM-10

the bottom face of the insert recess in

cylinder head.

2. Select a suitable valve seat insert

and check its outside diameter.
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3. Machine cylinder head recess to
the concentric circles in valve guide
center so that insert will have the
correct fit.

4. Ream the cylinder head recess at
room temperature.

5. Heat cylinder head to a tempera-

ture of 150 to 200°C (302 to 392°F).
6. Fit insert ensuring that it beds on
the bottom face of its recess, and
caulk more than 4 points.

7. Valve seats newly fitted should be
cut or ground using Cutter Set Valve
Seat ST11650001 at the specified

dimensions as shown in Figure EM-47.
8. Apply small amount of fine grind-
ing compound to valve contacting face
and put valve into guide. Lap valve
against its seat until proper valve seat-
ing is obtained. Remove valve and then
clean valve and valve seat.

Unit: mm (in)

L28

N
Intake &

60

)

90
1

K

LN
20°

{ Exhaust

5

43.8 (1.724) dia.
45 (1.772) dia.—=t

—] N
39 (1.5395) dia. -]
41.6 (1.638) dia:

30°

S LK

32.6(1.283) dia.
34.6(1.362) dia.

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

1. Measure the inside diameter of
camshaft bearing with an inside dial
gauge and the outside diameter of
camshaft journal with a micrometer. If
wear is found inside bracket, replace
cylinder head assembly.

Camshaft journal to bearing clearance

Fig. EM-48 Checking camshaft bearing

L28 Standard

Wear limit

Oil clearance mm (in)

0.038 to 0.067
(0.0015 to 0.0026)

0.1 (0.0039)

Inner diameter of cam
shaft bearing mm (in)

48.000 to 48.016
(1.8898 to 1.8904)

EM-11

Fig. EM-47 Standard valve seat dimensions

VALVE TIMING

This diagram will apply to all cyl-
inders. If any valve is found out of
specifications, one possibility is that
cam lobe is worn or damaged. This
calls for replacement of camshaft.

EM120

Fig. EM-49 Valve timing diagram
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Unit: degree

a b ¢ d e f

248 248 16 52 14 54

L28 Standard Bend limit
Camshaft bend
mm (in) 0.02 (0.0008) 0.05 (0.0020)

CAMSHAFT ALIGNMENT

1. Check camshaft, camshaft journal damage. If damage is beyond limits,
and cam surface for bend, wear or replace affected parts.

Camshaft specifications

Standard height of cam mm (in)
INEAKE  ceeieceeiiieicciecciesrcrt et et eeees s et s te e st e e e e s saa et e enseesnesrbeesanenneraeens
EXRAUSE ..ooiiiiiiiiiiiiniiiiiinincnticnininneie e et ese s saesssr e e s sraessnassennassrassarasas
Wear limit of cam height MM (1) e e

Allowable difference in diameter between
max. worn and min. worn parts of camshaft

journal mm (in)

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

Maximum tolerance in journal diameter
mm (in)

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

Camshaft end play mm (in)

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

CYLINDER BLOCK

1. Visually check cylinder block for (cylinder head mating face) for warp-

cracks or flaws. age. If warpage exceeds limits, correct
2. Measure top of cylinder block it.

1.28 Standard Maximum tolerance
Surface flatness less than
mm (in) 0.05 (0.0020) 0.10 (0.0035)

EM-12

2. A bend valve is one-half of the
reading obtained when camshaft is
turned one full revolution with a dial
gauge applied to the center journal.

EM302
Fig. EM-50 Checking camshaft bend

40.30 to 40.35 (1.5866 to 1.5886)
40.30 to 40.35 (1.5866 to 1.5886)

0.25 (0.0098)
0.05 (0.0020)

0.1 (0.0039)
0.08 to 0.38 (0.0031 to 0.0150)

AN | EM303
Fig. EM-51 Checking cylinder block
surface
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Surface grinding limit;

The grinding limit of cylinder block
can be determined by the cylinder
head grinding in an engine.

Depth of cylinder head grinding is
‘6A”‘
Depth of cylinder block grinding is
“B”.
The limit is as follows:
A + B =0.20 mm (0.0079 in)

3. Using a bore gauge, measure cyl-
inder bore for out-of-round or taper. If
out-of-round or taper is excessive,
rebore cylinder walls with a boring
machine. Measurement should be
taken along bores for taper and around
bores for out-of-round. See Figure
EM-53.

Out-of-round
Taper

ng cylinder bore
diameter

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

HOW TO MEASURE
CYLINDER BORE

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

CA L1 20 (0.79)

100 (3.94)
IV

. Front.

Unit: mm (in)

Fig. EM-53 Cylinder bore measuring
positions

EM125

Standard Wear limit
lner diamorer | 56:0001086.050 | 0.20
(3.3858 to 3.3878) | (0.0079)
Cylinderbore mm (in) | (5 o round | 0.015(0.0006)
Taper 0.015 (0.0006)
Diff linder bore | mm (in) 0.05 (0.0020) 0.20
1rierence cylinder bor mm . R (00079)

Oversize pistons (with pin) specifications

Piston diameter mm (in)
Standard
0.50(0.0197)  Oversize
1.00 (0.0394)  Oversize

85.985 to 86.035 (3.3852 to 3.3872)
86.465 to 86.515 (3.4041 to 3.4061)
86.965 to 87.015 (3.4238 to 3.4258)

CYLINDER BORING

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

2. Determine piston oversize accord-
ing to amount of wear of cylinder.

EM-13

3. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance to the
largest piston diameter (at piston skirt
in thrust direction).
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Fig. EM-54 Measuring piston diameter

L |

L — ]
—

T
T

about 21 mm (0.83C)>
EM127 m

Fig. EM-55 Measuring piston skirt

Rebored size calculation

D=A+B-C=A+ [0005 to
0.025 mm (0.0002 to 0.0010 in)]

where,

Honed diameter

Skirt diameter as measured
Piston-to-wall clearance
Machine allowance [0.02 mm
(0.0008 in)]

wE»>g

Note: To prevent strain due to cutting
heat, bore cylinders in this order:
1-5-3-6-24.

4. Do not cut too much out of
cylinder bore at a time. Cut only 0.05
mm (0.0020 in) or so at a time.

5. Measurement of just machined
cylinder bore requires utmost care
since it is expanded by cutting heat.

6. As a final step, cylinders should
be honed to size.
7. Measure the finished cylinder

diameter bore for out-of-round or tapered part.
L28
Standard clearance mm (in) 0.025 to 0.045 (0.0010 to 0.0018)
Feeler gauge mm (in) 0.04 (0.0016)
Extracting force kg (Ib) 0.2 to 1.5 (0.44 to 3.31)

Cylinder liner for service

8. Measure piston-to-cylinder clear-
ance.

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

Notes:

a. When measuring clearance, slowly
pull feeler gauge straight upward.

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

| S o WA

«STPTITT)

S i R e
EM305

Fig. EM-56 Measuring piston fit in
cylinder

Note: If cylinder bore is worn beyond
limits, use-cylinder liner.
Undersize cylinder liners are avail-
able for service.
Interference fit of cylinder liner in
cylinder block should be 0.08 to
0.09 mm (0.0031 to 0.0035 in).

Unit: mm (in)

L28

Outside diameter

Inner diameter

4.0 (0.1575)
Undersize

90.00 to 90.05
(3.5433 to 3.5453)

4.5 (0.1772)
Undersize

90.50 t0 90.55
(3.5630 to 3.5650)

5.0 (0.1969)
Undersize

91.00 to 91.05
(3.5827 to 3.5846)

85.50 to 85.60
(3.3661 to 3.3701)

EM-14
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PISTONS, PISTON
PINS AND
PISTON RINGS

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

2. Check for damage, scratches and
wear. Replace if necessary.

3. Measure side clearance of rings in
ring grooves as each ring is installed.
Clearance with new pistons and rings
should be as follows.

Fig. EM-57 Measuring piston ring
side clearance

4, Push ring into cylinder with a
piston so as to place it squarely in
cylinder; measure ring gap with a
feeler gauge.

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

" ————=EM130
Fig. EM-58 Measuring ring gap

Notes:

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

b. Oversize piston rings are available
for service. [0.5 mm (0.020 in), 1.0
mm (0.039 in) oversize|]

Side clearance

Unit: mm (in)

128 Standard Wear limit
Too rin 0.040 to 0.073
p ring (0.0016 to 0.0029)
0.1 (0.0039)
Second rin 0.030 to 0.070
8 (0.0012 to 0.0028)
Ring gap Unit: mm (in)
1.28 Standard Wear limit
. 0.25 to 0.40
Top ring (0.0098 to 0.0157)
o 0.30 to0 0.50
Second ring (0.0118 t0 0.0197) 1.0 (0.0394)
oil tin 0.30 to 0.90
& (0.0118 to0 0.0354)

5. Measure piston pin hole in re-
lation to outer diameter of pin. If wear
exceeds limit, replace each piston pin
together with piston on which it is
installed.

6. Determine the fitting of piston

EM131

Fig. EM-59 Piston pin fitting

pin into piston pin hole to such an
extent that it can be finger pressed at
room temperature. This piston pin
must be a tight press fit into connec-
ting rod.

Fig. EM-60 Measuring piston pin
diameter

Unit: mm (in)

——

\

L28

Piston pin outside diameter

20.993 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

0.006 to 0.013 (0.0002 to 0.00051)

Interference fit of piston
pin to connecting rod

0.015 to 0.033 (0.00059 to 0.00130)

EM-15
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Standard

Maximum

Connecting rod bend
or torsion (per 100 mm

0.03 (0.0012)

0.05 (0.0020)

or 3.94 in length)
mm (in)
L28 Standard Maximum
. . 0.2t00.3
Big end play mm (in) (0.0(;)8 t00.012) 0.6 (0.024)

CONNECTING ROD

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

EM133
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 limit,
correct or replace.

3. When replacing connecting rod,
select rod so that weight difference
between new and old ones is within
7 8r (0.247 oz).

4. Install connecting rods with bear-
ings on to corresponding crank pins
and measure thrust clearance. If meas-
ured value exceeds the limit, replace.

Fig. EM-62 Checking big end play

CRANKSHAFT

1. Whenever crankshaft is removed
from engine, it should be cleaned
thoroughly in a suitable solvent. After
cleaning, check crankshaft journal and
crank pin for score, bias wear or
cracks. Repair or replace as required.
If damage is 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.

Out-of-round
Taper A-B

)

All main journal

=

S 0 @ ®
N O o O
'—“Tl\'”o'l\'-
gl =T R
S 152
& (| N |
N —] -

39.5 (1.555)

All main journal

54.942 to 54.955 All crank pin

(2.1631 to 2.1636) 49.961 to 49.974
(1.9670 to 1.9683)

Unit: mm (in) EM306

Fig. EM-63 Crankshaft and Jjournal
dimensions

If journals or crank pins are tapered
or out-of-round beyond limits, replace
with a new shaft. _
3. Crankshaft bend can be checked
by placing it on V-blocks and using a
dial gauge with its indicating finger
resting on center journal.

EM137
Fig. EM-64 Checking crankshuft bend

L28 Standard Maximum
Taper and out-of-round less than
of journal and crank pin 0.03 (0.0012)
mm (in) 0.01 (0.0004)

EM-16
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L28 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 is half of the
reading obtained when crankshaft is
turned one full revolution with a
dial gauge attached to its center
journal,

4. After regrinding crankshaft, finish
it to the necessary size indicated on
pages EM-18 and 19 by using an
adequate undersize bearing according
to the extent of required repair.

5. Install crankshaft in cylinder

Fig. EM-65 Checking crankshaft end

block and measure crankshaft free end play
play.
L28 Standard Wear limit
Crankshaft free end 0.05t00.18
play mm (in) (0.0020 to 0.0071) 0.3(0.0118)
6. At the rear end of crankshaft, 6.5 to 7.0 mm
check crankshaft pilot bushing for (0.256 to 0.276)
wear or damage. Replace it if damage Pilot bushing
is detected.
To replace crankshaft rear pilot
bushing proceed as follows: ﬁ
(1) Pull out bushing using Pilot
Bushing Puller ST16610001.
EM308
Fig. EM-67 Press-fitting new pilot
bushing

Fig. EM-66 Pulling out pilot bushing

(2) Before installing a new bushing,
thoroughly clean bushing hole. Press
fit bushing so its height above flange
end is 6.5 to 7.0 mm (0.256 to 0.276
in). Do not oil bushing.

BUSHING AND
BEARING

MEASUREMENT OF
MAIN BEARING CLEARANCE

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

Replace bearings if any damage is
detected.

EM-17

2. Crankshaft journals and bearings
should be clean and free from dust and
dirt before oil clearance is measured.

Scale
Plastigage

EM141

Fig. EM-68 Plastigage

3. Set main bearing on cap block.

4. Cut a plastigage to width of bear-
ing and place it in 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:
4.5 to 5.5 kg-m (33 to 40 ft-Ib)

Note: Do not turn 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. :

Fig. EM-69 Measuring bearing
clearance

MEASUREMENT OF
CONNECTING ROD
BEARING CLEARANCE

1. Measure connecting rod bearing
clearance in the same manner as above.

Tightening torque:
4.5 to 5.5 kg-m
(33 to 40 ft-Ib)
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Bearing oil clearance

L28

Standard

Wear limit

Main bearing clearance

mm (in)

0.020 to 0.072
(0.0008 to 0.0028)

0.12 (0.0047)

Connecting rod bearing

0.025 to 0.055

2. If clearance exceeds specified
valve, replace bearing with an under-
size bearing and grind crankshaft jour-
nal adequately.

FITTING BEARINGS

clearance mm (in) (0.0010 to 0.0022) 012 (0.0047)
Bearing crush
L28
All main bearing mm (in) 0 to 0.03 (0 to 0.0012)
All connecting rod bearing mm (in) | 0.015 to 0.045 (0.0006 to 0.0018)

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

’
Bearing
crush,

Bearing

Fig. EM-70 Checking bearing crush

1. Set main bearing in main bearing
cap recess or cylinder block bearing
recess correctly.

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

3. Then, measure bearing crush “H”
with a feeler gauge. See Figure EM-70.
The standard bearing crush value is
listed below.

4. Handle connecting rod bearing in
the same manner as above,

Main bearing undersize

Unit: mm (in)

L28

Bearing top thickness

Crank journal diameter

STD

1.822 to 1.835
(0.0717 to 0.0722)

54.942 to 54.955
(2.1631 to 2.1636)

0.25 (0.0098)
Undersize

1.947 to 1.960
(0.0767 to 0.0772)

54.692 to 54.705
(21532 t0 2.1537)

0.50 (0.0197)
Undersize

2.072 to 2.085
(0.0816 to 0.0821)

54.442 to 54.455
(2.1434 10 2.1439)

0.75 (0.0295)
Undersize

2.197 to 2.210
(0.0865 to 0.0870)

54.192 to 54.205
(2.1335 to 2.1341)

1.00 (0.0394)
Undersize

2.322 to0 2.335
(0.0914 to 0.0919)

53.942 to 53.955
(2.1237 t0 2.1242)

EM-18
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Connecting rod bearing undersize

-

Unit: mm (in)

128

Bearing top thickness

Crank pin diameter

STD

1.493 to 1.506
(0.0588 to 0.0593)

49.961 t0 49.974
(1.9670 to 1.9675)

0.06 (0.0024) Undersize

1.523 to 1.536
(0.0600 to 0.0605)

49.901 t0 49.914
(1.9646 t0 1.9651)

0.12 (0.0047) Undersize

1.553 to 1.566
(0.0611 to 0.0617)

49.841 10 49.854
(1.9622 to 1.9628)

0.25 (0.0098) Undersize

1.618 to 1.631
(0.0637 to 0.0642)

49.711 to 49.724
(1.9571 to 1.9576)

0.50 (0.0197) Undersize

1.743 to 1.756
(0.0686 to 0.0691)

49.461 10 45.474
(1.9473 to 1.9478)

0.75 (0.0295) Unsersize

1.868 to 1.881
(0.0735 t0 0.0741)

49.211 to 49.224
(1.9374 t0 1.9379)

1.00 (0.0394) Undersize

1.993 to 2.006
(0.0785 to 0.0790)

48.961 to 48.974
(1.9276 to 1.9281)

MISCELLANEOUS
COMPONENTS

CRANKSHAFT SPROCKET,
CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
wear. Replace sprocket if damage is
found.

2. Install camshaft sprocket in posi-
tion and check for runout. If it ex-
ceeds 0.1 mm (0.004 in) total indi-
cator reading, replace camshaft
sprocket. Also check for end blay.

Fig. EM-71 Checking camshaft
sprocket runout

Camshaft end play:
0.08 t0 0.38 mm
(0.0031 t0 0.0150 in)

EM310

Fig. EM-72 Checking camshaft
end play

3. Check chain for damage, exces-
sive wear or stretch at roller links.
Replace if faulty.
4. When chain stretches excessively,
the valve timing goes out of order.
Two location (camshaft set) holes are
provided in camshaft sprocket to cor-
rect valve timing.

Adjust camshaft sprocket location.
If the stretch of chain roller links is
excessive, adjust camshaft sprocket
location by transferring the camshaft
set position of camshaft sprocket to
No. 2 or No. 3 holes.

EM-19

(1) Turn engine until No. 1 piston is
at T.D.C. on its compression stroke.
Determine whether camshaft sprocket
location notch comes off the left end
of the oblong groove on camshaft
locator plate. (If the location notch is
off the left end of the oblong groove,
chain stretch is beyond limits.)

4° 150

EM146
10°
Fig. EM-73 Camshaft locate plate
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@ to @: Timing mark
1 to 3 : Location hole

Before adjustment

Oblong groove

Location notch

After adjustment

EM311

Fig. EM-74 Adjusting camshaft sprocket location

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

(3) If the valve timing cannot be
corrected by using No.2 hole, use
No. 3 hole in the same procedure as
above. The amount of modification by
using No. 3 hole is an 8° rotation of
crankshaft,

(4) When modification becomes
impossible even by transferring cam-
shaft location hole, replace chain as-
sembly.

CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage. Re-
place if necessary.

EM147
Fig. EM-75 Camshaft drive mechanism

FLYWHEEL

1. Check clutch disc contact surface
with flywheel for damage or wear.
Repair or replace if necessary.

2. Measure runout of clutch disc
contact surface with a dial gauge. If it
exceeds 0.15 mm (0.0059 in) total
indicator reading, replace it.

EM-20

EM312
Fig. EM-76 Checking flywheel
deviation

C)a"

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

Note: Replace ring gear at about 180
to 220°C (356 to 428°F).

FRONT COVER AND
REAR OIL SEAL

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

Note: It is good practice to renew oil
seal whenever engine is overhauled.

Front
]

|

Front Rear
EM150

Fig. EM-77 Oil seal of crankshaft




Engine Mechanical

PRECAUTIONS
CYLINDER HEAD

PRECAUTIONS

1. Use thoroughly cleaned parts.
Especially, make sure that oil holes are
clear of foreign matter.
2. When installing sliding parts such
as bearings, be sure to apply engine oil
to them.
3. Use new packings and oil 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-
enig torque and order.
8. Applying sealant

Use sealant to eliminate water and
oil leaks. Parts requiring sealant are:
(1) Front cover and corners of cyl-
inder block: See Figure EM-78.
(2) Main bearing cap and cylinder
block: Each side of rear main bearing
cap and each corner of cylinder block.
See Figure EM-79.
(3) Cylinder block: Step portions at
four mating surfaces (cylinder block to
rear main bearing cap). See Figure
EM-80.

Note: Do not apply too much sealant.

Fig. EM-78 Applying sealant
(Front over and gasket)

ENGINE ASSEMBLY

Apply sealant at these points. EM314

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

Points be
applied sealant

EM315 -
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 oil seal.

Assemble valve in the order: valve,
inner and outer valve springs, spring
retainer, valve collet and valve rocker
guide.

ST12070000

Fig. EM-81 Installing valve

EM-21

CONTENTS
........ EM-21 PISTON AND CONNECTING ROD.......... EM-22
........ EM-21 ENGINE ASSEMBLY .. ........ccvveen.... EM22
Cylinder block  Rear main bearing cap - Notes:
a. Ensure that valve face is free from
(\// foreign matter.

20 to 25 mm b. Outer valve spring is of an uneven
(0.787 to 0.984 in) pitch type. Install spring facing

painted side to cylinder head sur-
face.

Painted color; Red

Painted side

I
Nallow pitch  Wide pitch

EM316
Fig. EM-82 Installing valve spring

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.

Oblong groove of locating plate

EM317
Fig. EM-83 Installing camshaft
locating plate
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4. Install camshaft sprocket on cam-
shaft and tighten it to specified
torque.
Tightening torque:
13 to 15 kg-m
(94 to 108 ft-Ib)

At this time, check camshaft end
play.

Fig. EM-84 Installing camshaft
sprocket

5. Install rocker arms by pressing
valve springs down with a screwdriver.

Couded

Fig. EM-85 Installing rocker arm

6. Install valve rocker springs.

7. After assembling cylinder head,
turn camshaft until No. 1 piston is at
T.D.C. on its compression stroke.

EM320
Fig. EM-86 Assembling cylinder head

PISTON AND
CONNECTING ROD

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

S$T13030001

EM156
Fig. EM-87 Installing piston pin

Front mark

EMA438

Fig. EM-88 Assembling piston and
connecting rod

Notes:

a. Piston is pressed into connecting
rod with fitting force of from 0.5
to 1.5 tons; aid of Pin Press Stand
ST13030001 is necessary.

When pressing piston pin into con-
necting rod, apply engine oil to pin
and small end of connecting rod.

b. Arrange so that oil jet of connect-
ing rod big end is directed toward
right side of cylinder block.

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

2. Install piston rings
Install top and second rings in right
position, with marked side up.

Notes:

a. Top ring is chromium-plated on
liner contacting face.

b. Second ring has larger taper surface
than top ring.

¢. In the combined oil ring, upper rail
is same as lower one.

EM-22

EM1568
Fig. EM-89 Installing piston ring

3. Fix 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
is to bolt Engine Attachment
ST05340001 to right hand side of
cylinder block. Next, install block on
Engine Stand ST0501S000 with
engine bottom up.

2. Set main bearings at the proper
portion of cylinder block.
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Fig. EM-90 Main bearings

3. Install baffle plate including cyl-
inder block net.

Notes:

a. Only center bearing (No.4) is a
flanged type.

b. All inter-bearings are the same type.

c. Front bearing (No. 1) is also the
same type as rear bearing (No. 7).

d. All upper and lower bearings are
not interchangeable.

4. Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap.

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

Tightening torque:
4.5 t0 5.5 kg-m
(33 to 40 ft-lb)

Notes:

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

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

c. Prior to tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft in
the axial direction.

d. Tighten bearing cap bolts gradually
in two to three stages outwardly
from center bearing in the sequence
as shown in Figure EM-91.

e. After securing bearing cap bolts,
ascertain that crankshaft turns

smoothly.

Fig. EM-91 Torque sequence of
cap bolts

6. Make sure crankshaft has proper
end play.
Crankshaft end play:

0.05 t0 0.18 mm
(0.0020 to 0.0071 in)

Fig. EM-92 Checking crankshaft
end play

7. Install side oil seals in rear main
bearing cap. Prior to instailing, apply
sealant to seals.

Fig. EM-93 Driving side oil seal

8. Install rear oil seal using Crank-
shaft Rear QOil Seal Drift ST15310000.
Apply lithium grease to sealing lip of
oil seal.

EM326
Fig. EM-94 Installing rear oil seal

9. Install rear end plate.
10. Install flywheel securely, and
tighten bolts to specified torque.
Tightening torque:
13 to 15 kg-m (94 to 108 ft-Ib)

EM327

Fig. EM-95 Installing flywheel

11. Insert pistons in corresponding
cylinder using Piston Ring Compressor
EMO03470000.

EM-23

AL

Fig. EM-96 Installing piston-rod
assembly

Notes:

a. Apply engine oil to sliding parts.

b. Arrange so that notch mark on
piston head faces to front of en-
gine.

c. Install piston rings at 180° to each
other, avoiding their fit in the
thrust and piston pin directions.

Top ring

% Oil ring
A\

Thrust direction

|
i

Piston pin direction

Second ring~ EM165

Fig. EM-97 Piston ring direction

12. Install connecting rod caps.

Tightening torque:
4.5 to 5.5 kg-m (33 to 40 ft-Ib)

EM329

Fig. EM-98 Installing connecting rod
cap

Note: Arrange connecting rods and
connecting rod caps so that the
cylinder numbers face in the same
direction.

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

Fig. EM-99 Checking big end play

Big end play:
0.2 t0 0.3 mm
(0.008 to 0.012 in)

14. Install cylinder head assembly.

EM330
Fig. EM-100 Cylinder head bolts

(1) Thoroughly clean cylinder block
and head surface.

Do not apply sealant to any other
part of cylinder block and head sur-
face.

(2) Turn crankshaft until No. 1 pis-
ton is at T.D.C. on its compression
stroke.

(3) Make sure that camshaft sprock-
et location notch and plate oblong
groove are aligned at their correct
positions.

(4) When installing cylinder head,
make sure that all valves are apart
from head of pistons.

(5) Do not rotate crankshaft and
camshaft separately, or valves will hit
head of pistons.

(6) Temporarily tighten two bolts
@ , @ shown in Figure EM-106.

Tightening torque:
2 kg-m (14 ft-b)
15. Install crankshaft sprocket and

distributor drive gear and fit oil
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.

Chain guide
Chain tensioner
Crank sprocket
Cam sprocket
Chain guide

B WN -

EM169
Fig. EM-101 Installing timing chain

b. Set timing chain by aligning its
mating marks with those of crank-
shaft sprocket and camshaft sprock-
et the right hand side. There are
forty-two chain links between two
mating marks of timing chain.

c. No.1 hole is factory adjusted.
When chain stretches excessively,
adjust camshaft sprocket at No. 2
or No. 3 hole.

d. Use a set of timing marks and
location hole numbers.

17. Install chain guide to cylinder
block.
18. Install chain tensioner.

Note: Adjust protrusion of chain ten-
sioner spindle to 0 mm (0 in).

== Chain tensioner -~/ iy
A

Fig. EM-102 Installing chain tensioner

19.  Press new oil seal in front cover.
(front cover oil seal should be replaced
when front cover is disassembled).

20. Install front cover with gasket in
place.

EM-24

Notes:

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

b. Install front cover with head gasket
in place.

c. Check the height difference be-
tween cylinder block upper face
and front cover upper face. Differ-
ence must be less than 0.15 mm
(0.0059 in).

d. Note that different types of bolts
are used.

e. Apply lithium grease to sealing lip
of oil seal.

EM332
Fig. EM-104 Front cover bolts

Tightening torque:
Size M8 (0.315 in)
1.0 to 1.6 kg-m
(7.2 to 11.6 ft-1b)
Size M6 (0.236 in)
0.4 to 0.8 kg-m
(2.9 to 5.8 ft-lb)

21. Install crankshaft pulley and
water pump, then set No. 1 piston at
T.D.C. on its compression stroke.

Crankshaft pulley nut
tightening torque:
12 to 16 kg-m
(87 to 116 ft-b)
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' oo ~ )
Fig. EM-105 Installing crankshaft
pulley

22. Finally tighten head bolts to the
specified torque in three steps accord-
ing to the tightening sequence shown
in Figure EM-106.

Note that two types of bolts are
used.

Special tool Cylinder Head Bolt
Wrench ST10120000

Tightening torque:
1st turn
4.0 kg-m (29 ft-b)
2nd turn
6.0 kg-m (43 ft-b)
3rd tumn
7.0 to 8.5 kg-m
(51 to 61 ft-1b)

Fig. EM- 106 Tightening sequence

Notes:

a. Be sure to tighten two small bolts.

b. After engine has been operated for
several minutes retighten if neces-
sary.

23. Install oil pump and distributor
driving spindle in front cover.
Tightening torque:
1.1 to 1.5 kg-m
8.0 to 10.8 ft-1b)

Notes:

a. Assemble oil pump and drive spin-
dle, aligning driving spindle mark
face with oil pump hole, and then
move by one notch as shown in
Figure EM-107.

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 faced toward the
front.

c. Do not forget to install gasket.

ELO09
Fig. EM-107 Setting distributor
driving spindle

T |
EM337
Fig. EM-109 Setting distributor

drive spindle

24. Install water inlet elbow in its
position.

EM-25

25. Install oil strainer, oil pan gasket
and oil pan.

Notes:

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

b. Oil pan should tightened in criss-

cross pattern to a final torque of
0.6 to 1.0 kg-m (4.3 to 7.2 ft-Ib).

26. Adjust valve clearance to the
specified dimensions.

Special tool Pivot Adjuster
ST10640001
Tightening torque:
5.0 to 6.0 kg-m
(36 to 43 ft-ib)

Notes:
a. First set clearance to the cold
specifications.

e~
// Feeler gauge
~

S ﬁ

]
| :
ST10640
[ 1} Srigea0nor;
Fig. EM-110 Adjusting valve

EM338
clearance

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

For details, refer to “Adjusting
intake and exhaust valve clearance”
in ET section.

27. Install rocker cover.

28. Install rear engine slinger, ex-
haust manifold and intake manifold
with heat shield plate, and E.G.R.
tube.

Intake, exhaust manifold
nut tightening torque:
Size 8M
1.4 to 1.8 kg-m
(10 to 13 ft-1b)
Size 10M
3.5 to 5.0 kg-m
(25 to 36 ftdb)
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There are two types of 10M bolts
as shown in Figure EM-111. When

“L” dimensions;  Long bolt

i

(=)
Short bolt ( ):

h-——-—-——L—-——.

installing, do not confuse them.

40 mm (1.575 in)
32 mm (1.260 in)

EMB77

Fig. EM-111 Location of intake manifold securing bolts

L28
Intake 0.20 (0.008)
Cold
Valve clearance Exhaust 0.25(0.010)
mm (in) Intake 0.25 (0.010)
Hot
Exhaust 0.30(0.012)

29. Install P.C.V. valve hose and sub
heat shield plate.

30. Install thermostat housing, ther-
motime switch, thermal transmitter
and water temperature sensor as an as-
sembly.

31. Install water hose.

32. Install fuel return hose, fuel feed
hose, vacuum signal hose, canister
purge hose and front engine slinger.

Notes:

a. Do not reuse hose clamps after
removal. Always install new ones.

b. Replace hoses which are deformed,
scratched or chafed.

Hose clamp tightening torque:
0.10 to 0.15 kg-m
(0.7 to 1.1 ft-Ib)

33.  Install throttle chamber together
with dash pot and B.C.D.D.

Throttle chamber tightening torque:
1.5 to 2.0 kg-m
(11 to 14 ftlb)

34. Install E.G.R. control valve,
B.P.T. valve and hoses. Install B.P.T.
valve control tube to intake manifold.

35.  Install cold start valve and fuel
pipe to cold start valve hose as an
assembly.

36. Install air regulator, 3-way con-
nector to rocker cover hose, throttle
chamber to 3-way connector hose, air

EM-26

regulator to connector hose and 3-way
connector to air regulator hose, as an
assembly.

37. Install distributor.
38. Install spark plug,

Tightening torque:
1.5 to 2.0 kg-m
(11 to 14 ft-1b)

39. Connect distributor to high ten-
sion cables.

Note: All pipes and hoses should be
clamped securely, being careful not
to allow them to interfere with
adjacent or surrounding parts.

40. Install the left engine mount
bracket.

41. Install clutch assembly.

Special tool Clutch Aligning
Bar ST20660000

Tightening torque:
1.2 to 2.2 kg-m
(8.7t0 159 ft-b)

EM611

ST20660000
Fig. EM-112 Installing clutch assembly

42. Using an overhead hoist and
lifting cable, hoist engine up away
from engine stand and then down onto
engine carrier.

Install air conditioner compressor
bracket, idler pulley, compressor and
compressor drive belt in that order.

Then, adjust air conditioner com-
pressor belt tension by turning idler
pulley bolt in or out. It is correct if
deflection is 8 to 12 mm (0.315 to
0.472 in) thumb pressure [10 kg (22.0
Ib)] is applied midway between idler
pulley and air conditioner compressor
pulley.
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Tightening torque:
* 4.5 to 5.5 kg-m
(33 to 40 ft-1b)

EM617
Fig. EM-113 Installing compressor

i
\ ///é

N

Fig. EM-114 Air conditioning
compressor belt
tension

43. Install alternator bracket, adjust-
ing bar, alternator, fan pulley, fan and
fan belt in that order. Then, check to
be sure that deflection of fan belt is
held within 8 to 12 mm (0.315 to
0472 in) when thumb pressure is
applied midway between pulleys [A
pressed force is about 10 kg (22.0
1b).].

Fig. EM-115 Fan belt tension

44. Install engine mount bracket
(right hand), oil filter, oil pressure
switch, oil level gauge and water drain
plug. When installing oil filter, fasten

it to cylinder block by hand.

Note: Do not overtighten filter, or oil
leakage may occur.

45. Fill engine oil up to specified
level.

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATION

Engine model

Cylinder arranBemMENT ..........cccieeierioieeereeestieeeieeseie et e serreeseeeas bt eeseeesnsaentbeerserenneaensnessssesasaesbetons

FIFNG OFAEL oottt e s s eber e s sbe e s e bes e s sanaseseanne

Displacement cc (cu in)
Bore x Stroke mm (in)
Valve arrangement

Engine idle rpm

Manual transmission

Compression ratio

Oil pressure
(Warm at 2,000 rpm)

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

Automatic transmission (in “D’’ position)
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6, in-line
2,753 (168.0)
86x 79 (3.39x 3.11)




Engine Mechanical

TIGHTENING TORQUE

MOGEL ettt ettt ettt e se b e sba st e st s s eanane s eaen
Cylinder head bolts kg-m (ft-Ib)
ESERUIIL oottt sttt s s e b s
2100 TUTN ittt st st s b b ce s b s s ran e ra e s s srraenans
K14 1R 11 1 54 RO OO
Connecting rod big end nuts Kg-m (ft-16) .eooeveiieeeiiieccce e
Flywheel fixing bolts Kg-m (ft-1D) oeovvreieneeeerecc e
Main bearing cap bolts kgm (Ft-1b) oo
Camshaft sprocket bolt kg-m (ft-1b) oo
Oil pan bolts kg-m (Ft-1b) oo
Oil pump bolts kg-m (ft-10) covevvrvieirciicicncntiirn e
Oil pan drain plug Kg-m (Ft-1b) vt
Rocker pivot lock nuts Kg-m (ft-b) covveeecrisiiicriicccicccennne,
Camshaft locating plate bolts Kg-m (f1-1D) vt
Manifold bolts or nuts Kg-m (ft10) coveeniriiiirniennienie e
kg-m (ft-1b) .ocovvrivciirieeiiieccee e
Throttle chamber securing bolts Kg-m (FtID) oot
Crank pulley bolts Kg-m (F-1D) oeveereineeeeeeeeereeeee e
Front cover bolts kg-m (ft-Ib)
[ U OO OTPPIR
237 VTR PPON
Oil strainer

EM-28

4.0 (29)
6.0 (43)
7.0t08.5 (51 to 61)

4.5 t0 5.5 (33 to 40)

13 to 15 (94 to 108)

4.5 t0 5.5 (33 to 40)

13 to 15 (94 to 108)

0.6 to 1.0 (4.3 to 7.2)

1.1to 1.5 (8.0 to 10.8)

2.0 t0 3.0 (14 to 22)

5.0 t0 6.0 (36 to 43)

0.5 to 0.8 (3.6 to 5.8)

Size 8M 1.4 to 1.8 (10 to 13)
Size 10M 3.5 to 5.0 (25 to 36)
1.5t02.0 (11 to 14)

12 to 16 (87 to 116)

0.4t0 0.8 (2.91t0 5.8)
1.0to 1.6 (7.2 to 11.6)

0.8to1.1(5.8t08.0)
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SPECIFICATIONS
MOGEL ettt e e e et et e et e ere e ete e sae e et et e be e sbe e teesnaessaaraaesseaneennsen L28
a) Valve mechanism
Valve clearance (Hot) mm (in)
TNEAKE eorverveeiereneerssessssasssesssseses e ssasssssssseessssessssessnssssessasssansessesssesssasessnes 0.25 (0.010)
EXNAUSE Looiiiieiieiiectceecte e s e e e et e st ere e se et e et e e e e naae s beeenaeanenneans 0.30(0.012)
Valve clearance (Cold) mm (in)
INEAKE ooviiiiiic et et 0.20 (0.008)
EXDAUSE Lottt sttt ettt et eseeenesnaanaans 0.25 (0.010)
Valve head diameter mm (in)
INEAKE oooviiice e 44 (1.73)
EXRAUSE oottt et eae e st e et e sns st ernesne e e e e s et e asans 35(1.38)
Valve stem diameter mm (in)
INTAKE .o e e e re e e s e aeeen 7.965 to 7.980 (0.3136 to 0.3142)
EXDAUSE oottt sttt st ettt e ete e nsste s ennennens 7.945 to 7.960 (0.3128 to 0.3134)
Valve length mm (in)
INEBKE ooeeieiie ittt ettt rteer e reeer e e et e as et e et era e et b eebaesanesaassraeenbennneas 114.9 to 115.2 (4.524 to 4.535)
EXRAUSTE .ottt st r et a e s r e e ar e sreseres 115.7 to 116.0 (4.555 t0 4.567)
Valve lift mm (in)
INEAKE ©oeieeeiriiieeieeecete ettt ettt e s et b e et e eesnras s tarassabbaesesnnbeseennneasas 10.5(0.413)
EXNAUSE ..ottt ettt e et s ebe st srbeers e et e ssseses e aserbeenbssnbeennans 10.5(0.413)
Valve spring free length mm (in)
OULET coiiieeieitieerite e rerteeeesiar e s sebte e e e bbeeetnraesasaressessssesesasesssbnsserassssessnsesssnsnnes 49.98 (1.968)
511 1T O OO 44.85 (1.766)
Valve spring pressured length (valve open)
mm/kg (in/Ib)
Intake OULET oottt ettt cecte st ete v teets et te st e srestaeasersesbessasssensesnenseeas 29.5/49.0 (1.161/108.0)
INNET cereeeiteeirieeree ittt crteeent e et e essrecsareessresssbesesresastseenbasenresssane 24.5/25.5 (0.965/56.2)
EXBaust  OULET ccoooiiiiiiriiicecteeeerrrencreseeensesessessneressessesessessosessonsassens 29.5/49.0 (1.161/108.0)
INNCT ettt rs e b e st erre e 24.5/25.5 (0.965/56.2)
Valve spring assembled height (valve close)
mm/kg (in/Ib)
OULET ..ttt sttt ettt ts et e s e aesans e seesseases e tsessersennes 40.0/21.3 (1.575/47.0)
INNET e st e e e e s be e er s sebeesaneaeas 35/12.3 (1.378/27.1)
Valve guide length mm (in)
INEAKE .ottt ettt ee e enes 59.0 (2.3?3)
EXRAUSE ooiiiiiiiiiiciiiicntisnccnees e cste e srnsstess s snestsssan e rn e s e bsenaesabesans sanees 59.0(2.323)
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Valve guide height from head surface mm (in)  .oooovevvvcveee e eee e, 10.4 to 10.6 (0.409 to 0.417)
Valve guide inner diameter mm (in)

INEAKE Looiii e e e et et e st e et enteannas 8.000 to 8.018 (0.3150 t0 0.3157)

EXRAUSE 1ottt ettt sttt enenao 8.000 to 8.018 (0.3150 t0 0.3157)
Valve guide outer diameter (standard) mm (in)

INEAKE ©oiriiiii ettt e e ee e eeraeeaneaeans 12.023 to 12.034

(0.4733 t0 0.4738)
EXRAUSE ..ot e e ee e ee e 12.023 to 12.034
(0.4733 t0 0.4738,

Valve guide to stem clearance mm (in)

INTAKE Lottt e et esten 0.020 to 0.053 (0.0008 to 0.0021)

EXRAUSE oottt ettt et st e era et eneerens 0.040 to 0.073 (0.0016 to 0.0029)
Valve seat width mm (in)

INEAKE oottt ettt ee e e et et r e s e s s e 1.4 to 1.6 (0.055 to 0.063)

EXRAUSE ..ottt st et e e e et e s ees e e entr et e eeneesees 1.8 t0 2.2 (0.071 to 0.087)
Valve seat angle

INTAKE Loioiiiiciiice ettt et e ete et e s ee e et enan 45°

EXRAUSE cooiiiiii ettt s te e et e n et e e e st e eet s veeen 45°
Valve seat interference fit mm (in)

INEAKE oeoeie ettt e e et 0.081 to 0.113 (0.0032 to 0.0044)

EXDBUSE ..ottt ettt et na et eve e nens 0.064 to 0.096 (0.0025 to 0.0038)
Valve guide interference fit MM (IN) ottt 0.027 to 0.049 (0.0011 to 0.0019)

b) Camshaft and timing chain

Camshaft end play MM (IN) e 0.08 t00.38 (0.0031 to 0.0150)
Camshaft lobe lift mm (in)
INEAKE ©.oeieiiii ettt ee et eeve s e e ess e st eestesme et s et e e e 7.00 (0.2756)
EXRAUSE oottt et vt st st et s easees et 7.00 (0.2756)
Camshaft journal diameter mm (in)
S ettt r et ent et e e aseaen 47.949 to 47.962
(1.8878 to 1.8883)
2D et ettt ettt e re et eareeaenres 47.949 to 47.962
(1.8878 to 1.8883)
BEA ettt ettt e s et e e eesrenseaoa 47.949 to 47.962
(1.8878 to 1.8883)
AR ettt et 47.949 to 47.962
(1.8878 to 1.8883)
ST e sttt ae s et ea 47.949 to 47.962
(1.8878 to 1.8883)
Camshaf? bend MM (i) o 0.02 (0.0008)
Camshaft journal to bearing clearance mm (i) e, 0.038 to 0.067 (0.0015 to 0.0026)
Camshaft bearing inner diameter mm (in)
LS et e 48.000 to 48.016
(1.8898 to 1.8904)
2D e ettt eeeese s 48.000 to 48.016
(1.8898 to 1.8904)
BEA et e e e 48.000 to 48.016
(1.8898 to 1.8904)
LR et e e 48.000 to 48.016

(1.8898 to 1.8904)
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¢) Connecting rod
Center distance
Bearing thickness (S.T.D.)
Big end play

Connecting rod bearing clearance

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

mm (in)

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

Connecting rod bend or torsion (per 100 mm or 2.937 in)

d) Crankshaft and main bearing

Journal diameter

Journal taper & out-of-round
Crankshaft free end play
Wear limit of dittoed play
Crank pin diameter

Crank pin taper & out-of round
Main bearing thickness (S.T.D.)
Main bearing clearance

Wear limit of dittoed clearance
Crankshaft bend

¢) Piston
Piston diameter (S.T.D.)
0.50(0.0197)  Oversize
Oversize

1.00 (0.0394)

Ellipse difference
Ring groove width

mm {in)

mm (in)

mm (in)

mm (in)

mm (in)

mm (in)

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

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

mm (in)

mm (in)

mm (in)

Top

Piston to bore clearance
Piston pin hole off-set

Piston pin hole diameter

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

MM (IN) oo reraens

mm (in)

mm (in)
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130.35 (5.1319)

1.493 to 1.506 (0.0588 to 0.0593)
0.20 to 0.30 (0.0079 to 0.0118)
0.025 to 0.055 (0.0010 to 0.0022)

less than 0.03 (0.0012)

54.942 to 54.955
(2.1631 t0 2.1636)

less than 0.01 (0.0004)
0.05 to 0.18 (0.0020 to 0.0071)
0.3 (0.0118)

49.961 to 49.974
(1.9670 to 1.9675)

less than 0.01 (0.0004)

1.822 to 1.835(0.0717 to 0.0722)
0.020 to 0.072 (0.0008 to 0.0028)
0.12 (0.0047)

0.05 (0.0020)

85.985 to 86.035
(3.3852 to 3.3872)

86.465 to 86.515
(3.4041 to 3.4061)

86.965 to 87.015
(3.4238 to 3.4258)

0.32t00.35(0.0126 to 0.0138)

2.0 (0.079)

2.0 (0.079)

4.0 (0.157)

0.025 to 0.045 (0.0010 to 0.0018)
0.95 to 1.05 (0.0374 to 0.0413)

21.001 to 21.008
(0.8268 to 0.8271)
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f) Piston pin

Pin diameter mm (i) oo e 20.993 to 20.998
(0.8265 to 0.8267)
Pin length MM (i) i s 72.00 to 72.25 (2.8346 to 2.8445)
Piston pin to piston clearance MM (M) o 0.006 t0 0.013
(0.0002 to 0.0005)
Interference fit of piston pin to connecting rod bushing ]
MM (1) v 0.015 to 0.033 (0.0006 to 0.0013)
g) Piston ring
Ring height mm (in)
TOP  oervvvereeresseresssanssssssnsssssnsssssassssssassessssessasesssssssssssosssomsssssssessasessemsesses 1.977 (0.0778)
SECONA vttt ettt et e s et e srse st et e sra st e e s e et eeaesbeens 1.977 (0.0778)
Side clearance mm (in)
TOD et st e b s b b r et et e etaasaanesbenne 0.040 to 0.073 (0.0016 to 0.0029)
SECOMA ittt ettt s e e e s e s e s e e s s re et beabbearaesnnestaesasens 0.030 to 0.070 (0.0012 to 0.0028)
Ring gap mm (in)
LoD e s st e a e s e e aee e e 0.25 t0 0.40 (0.0098 to 0.0157)
SECONA ottt et ster e e s b et re s ere s aneens 0.30 to 0.50 (0.0118 to 0.0197)
Ol ettt ettt et et b e e b e st b e e s s enees 0.30 t0 0.90 (0.0118 to 0.0354)
h) Cylinder block
Bore
Inner diameter MM (IN) e sraee 86.000 to 86.050 (3.3858 to 3.3878)
Wear limit mMm (i) e 0.20 (0.0079)
Out-of-round MM (1) e e sssrenens 0.015 (0.0006)
Taper MM (i) oot 0.015 (0.0006)
Difference between cylinders  mm (in) ........ccovoviieeiriceeerrerernsersseereeeresesens 0.05 (0.0020)
Surface flatness mm (in) ........ ettt eaea st ssestaes less than 0.05 (0.0020)
i) Cylinder head
Flatness MM (i) v, I less than 0.05 (0.0020)
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

I. Noisy engine

Knocking of crankshaft
and bearing.

Loose main bearing.
Seized bearing.

Bent crankshaft.
Uneven wear of journal.

Excessive crankshaft end play.

Replace.
Replace.
Repair or replace.
Correct.

Replace center bearing.

Piston and connecting
rod knocking.

Loose bearing.
Seized bearing.
Loose piston pin.

Loose piston in cylinder.

Replace.
Replace.
Replace pin or bushing.

Recondition cylinder.

Broken piston ring. Replace.
Improper connecting rod alignment. Realign.
Camshaft knocking. Loose bearing. Replace.
Excessive axial play. Replace bearing thrust plate.
Rough gear teeth. Repair.
Broken cam gear. Replace.
Timing chain noise. Improper chain tension. Adjust.
Worn and/or damaged chain. Replace.
Worn sprocket. Replace.
Worn and/or broken tension adjusting Replace.
mechanism.
Excessive camshaft and bearing clearance. Replace.
Camshaft and valve Improper valve clearance. Adjust.
mechanism knocking. Worn adjusting screw. Replace.
Worn rocker face. Replace.
Loose valve stem in guide. Replace guide.
Weakened valve spring. Replace.

Seized valve.

Repair or replace.

Water pump knocking. Improper shaft end play. Replace.
Broken impeller, Replace.

II. Other mechanical troubles

Stuck valve, Improper valve clearance. Adjust.

Insufficient clearance between valve stem
and guide.

Weakned or broken valve spring.
Seized or damage of valve stem.

Poor quality fuel.

Clean stem or ream guide.

Replace.
Replace or clean.

Use good fuel.
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Condition

Probable cause

Corrective action

Seized valve seat.

Improper valve clearance.
Weakened valve spring.
Thin valve head edge.
Narrow valve seat.
Overheating.

Over speeding.

Stuck valve guide.

Adjust.

Replace.

Replace valve.
Reface.

Repair or replace.

- Drive at proper speed.

Repair.

Excessively worn

cylinder and piston.

Shortage of engine oil.

Dirty engine oil.

Poor quality of oil.
Overheating

Wrong assembly of piston with connecting
rod.

Improper piston ring clearance.
Broken piston ring.

Dirty air cleaner.

Mixture too rich.

Engine over run.

Stuck choke valve.

Overchoking.

Add or replace oil.

Clean crankcase, replace oil and oil filter
element.

Use proper oil.
Repair or replace.

Repair or replace.

Adjust.

Replace.

Clean,

Adjust.

Drive at proper speeds.
Clean and adjust.

Start correct way.

Faulty connecting
rod.

Shortage of enginc oil.

Low oil pressure.

Poor quality engine oil.
Rough surface of crankshaft.
Clogged oil passage.

Bearing worn or eccentric.
Bearing improperly assembled.
Loose bearing.

Incorrect connecting rod alignment.

Add oil.

Correct.

Use proper oil.

Grind and replace bearing.
Clean,

Replace.

Correct.

Replace.

Repair or replace.

Faulty crankshaft
bearing.

Shortage of engine oil.

Low oil pressure.

Poor quality engine oil.

Crankshaft journal worn or out-of-round.
Clogged oil passage in crankshaft.
Bearing worn or eccentric.

Bearing improperly assembled.

Eccentric crankshaft or bearing.

Add or replace.
Correct.

Use specified oil.
Repair.

Clean.

Replace.
Correct.

Replace,
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SPECIAL SERVICE TOOLS

Tool number e For Reference
Description
No. & . . use page or
Unit: mm (in) .
tool name on Figure No.
1. ST 19320000 Used to take out oil filter. In tightening the filter, do not use this All Page EM-4
Ol filter tool. To prevent excess tightening, always install by hand. models
wrench
120 4.7)
SE197
2. ST05340001 Attachment for setting the engine on the engine stand L.28 Fig. EM-9
Engine Page EM-22
attachment MWM
- s 1
360 (14.2
B 105 (4.13)
.
SE292
3. ST0501S000 Used for disassembling or assembling engine block or differential All Fig. EM9
Engine stand carrier throughout 360° in all directions. models | Page EM-22
assembly
i
r ST05011000
' Engine
L stand
ST05012000
Base
SE184
ST16540000 L28 Fig. EM-18
Puller crank
pulley
160 (6.3)
: /4"
A P1.27
SE293
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Tool number L For Reference
No & Description use page or
: Unit: mm (in) i
tool name on Figure No.
S, ST17420001 Used to prevent chains from falling out of place in removing All Fig. EM-19
Chain stopper cylinder heads or cam gears and shafts. L-series | Page EM.5
N 40 (15T)
230 (9.1) /(
SE195
6. ST10120000 Special hollow set bolts are used in tightening cylinder heads All Fig. EM-20
Cylinder head in L-series engines. This wrench is used to torque cylinder L-series | Fig. EM-106
bolt wrench head bolts and its head can be inserted into the torque wrench.
110 (4.3
\%
10 (0.39)
SE186
7.1 KV101041S0 Used to remove the cap from main bearing. When using this All Fig. EM-26
Crankshaft main tool, turn its adapter into the threaded hole in main bearing cap. L-series
bearing cap
puller -
T—‘“‘ 7
rKV10104110 4_5_
Cra_nkshaft I \?L
main 200 (7.87)

~-ST16512001
Adapter

Adapter

bearing puller

(For L series)

~-ST16701001

SEA431

ST13030001

Piston pin press

stand

Used with a press to drive pin into, or out of, connecting rod.

I 20 0.787)

~
3
<
2
< N —
72
120 @.72) @3\

SE188

All Fig. EM-30
L-series | Fig. EM-87
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Tool number
&
tool name

Description

Unit: mm (in)

For
use
on

Reference
page or
Figure No.

ST12070000
Valve lifter

Used to compress valve spring by the combined action of its cam
and lever, thereby facilitating the removal or installation of
collect (for general use).

SE194

All
models

Fig. EM-33
Fig. EM-81

10.

KV10103950

Valve guide
reamer set

—ST11081000

Reamer
(12.2 mm
dia.)

—ST11032000

Reamer
(8.0 mm dia.)

-ST11320000
Drift

This guide is used for:

o Pressing used guide out of place.
o Driving a new guide into place.
o Finishing the bore of new guide.

SEA432

All
models

Fig. EM-44

11

ST11650001

Cutter set
valve seat

SE295

All
L-series

Fig. EM45
Page EM-11

12.

ST16610001

Pilot bushing
puller

SE191

All
L-Series

Fig. EM-66
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Tool number . For Reference
N & Description
o. . . use page or
tool name Unit: mm (in) on Fi
igure No.
13. ST15310000 Used to push a lip type rear oil seal for L-series engine into All Fig. EM-94
Crankshaft rear place by giving hammer blows., L-series
oil seal drift
SE189
14. EMO03470000 Used to compress piston rings while piston is being inserted into All Fig. EM-96
Piston ring cylinder. models
compressor
SE199
15.| ST10640001 Used together with a torque wrench in tightening pivot lock nut All Fig. EM-110
Pivot adjuster for valve clearance adjustment. L-series
SE187
16. ST20660000 For centering the clutch disc. S30 Fig. EM-111
Clutch
aligning bar
322 (0.87) dia.
e
200(7.87)
Q
SE433
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Engine Lubrication System

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT
OlL PUMP

LUBRICATION
CIRCUIT

The pressure lubrication of the
engine is accomplished by a trochoid-
type oil pump. This pump draws the
oil through the oil strainer into the
pump housing and then forces it
through the full flow type oil filter
into the main oil gallery. Part of the
oil is supplied to all crankshaft
bearings, the chain tensioner and the
timing chain. Oil supplied to the
crankshaft bearings is fed to the con-
necting rod bearings through the
drilled passages in the crankshaft. Oil
injected from jet holes on the con-
necting rods lubricates the cylinder
walls and piston pins. The other part

ELO58
Fig. EL-1 Lubricating circuit

of the oil is brought to the oil gallery
in the cylinder head to provide lubri-
cation of the valve mechanism and
timing chain as shown in Figure EL-2.

ELO31
Fig. EL-2 Lubricating cylinder head

EL-2

CONTENTS
.......... EL-2 INSPECTION . ................... ....... EL3
.......... EL-2 OlIL PRESSURE REGULATOR VALVE ,.... EL-3
.......... EL-2 OIL FILTER .. ELA
.......... EL-2 OlIL PRESSURE RELIEF VALVE ............ EL4
.......... EL-3 OIL PRESSURE WARNING SWITCH .......... EL4

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

Oil supplied through the No. 2 and
No. 4 camshaft bearings is then fed to
the rocker arm, valve and cam lobe
through the oil cam tube.

OlL PUMP

The oil pump is located in the
bottom of the front cover attached by
four bolts and driven by the oil puinp
drive spindle assembly which is driven
by the helical gear on the crankshaft.

The oil pump assembly consists of
an oil pressure regulator valve and
outer and inner rotors.

The spring-loaded oil pressure
regulator valve limits the oil pressure
to a maximum of 5.6 kg/cm2 (80 psi)
at 3,000 rpm.

REMOVAL

1. Remove distributor.

2. Drain engine oil.

3. Remove oil pump lLody with
drive spindle assembly.

INSTALLATION

1. Before installing oil pump in
engine, turn crankshaft so that No. 1
piston is at T.D.C.

2. Fill pump housing with engine
oil, then align punch mark of drive
spindle with hole in oil pump as shown
in Figure EL-3. ;
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ELO09
Fig. EL-3 Aligning punch mark
and oil hole

3. Using a new gasket, install oil
pump and drive spindle assembly so
that the projection on its top is
located in an 11 : 25 a.m. position. At
this time, the smaller bow-shape will
be placed toward the front as shown in
Figure EL4.

Fig. EL-5 Installing oil pump

Ascertain whether the engagement
is in order or not by checking the top
of spindle through distributor fitting
hole.

4. Tighten bolts securing oil pump
to front cover.

DISASSEMBLY
AND ASSEMBLY

1. Remove pump cover attaching
bolts, pump cover and oil pump
gasket, and slide out phmp rotors.

2. Remove regulator cap, regulator
valve and spring.

3. Assemble oil pump in reverse
order of disassembly.

Note: The mark dotted on outer and
inner rotor should face to oil pump
body.

Oil pump body
Quter rotor
Inner rotor and shaft
Gasket

Qil pump cover
Regulator valve
Regulator spring

NN A W

ELO032
Fig. EL-6 Oil pump

INSPECTION

Wash all parts in cleaning solvent
and dry with compressed air.

Use a brush to clean the inside of
pump housing and pressure regulator
valve chamber. Be sure all dirt and
metal particles are removed.

1. Inspect pump body and cover for
cracks or excessive wear.

2. Inspect pump rotors for damage
or excessive wear.

3. Check inner rotor shaft for loose-
ness in pump body.

4. Inspect regulator valve for wear
or scoring.

5. Check regulator spring to see that
it is not worn on its side or collapsed.
6. Using a feeler gauge, check tip
clearance (2) and outer rotor-to-body
clearance (1) shown in Figure EL-7.

1 Outer rotor to body clearance

2 Tip clearance
3 Gap between rotor and straight edge

4 Gap between body and straight edge
Fig. EL-7 Checking rotor clearances

7. Place a straight edge across the
face of pump and depress it slightly as
shown in Figure EL-7. Check gap ®
between body and straight edge or gap
(® between rotor and straight edge.

The gap should be —0.03 to 0.06
mm (—0.0012 to 0.0024 in), then
rotor side clearance (rotor to bottom
cover clearance) with gasket should
satisfy the specifications.

Standard Wear limit
Rotor side clearance . 0.04 to 0.08
(rotor to bottom cover) " (in) (0.0016 to 0.0032) 0.20 (0.0079)
Rotor tip clearance @ mm (in) Less than 0.20 (0.0079)
0.12 (0.0047)
Quter rotor to body . 0.15 to 0.21 5 (0.0197
clearance (D mm () | 0,0059 t000083) | O )

Note: Pump rotors and body are not
serviced separately. If the oil pump

body is damaged or worn, replace

the entire oil pump assembly.

EL-3

OIL PRESSURE
REGULATOR VALVE

The oil pressure regulator valve is




Engine Lubrication System

not adjustable. At the released posi-
tion, the valve permits the oil to
by-pass through the passage in the
pump cover to the inlet side of the
pump. Check regulator valve spring to
ensure that spring tension is correct.

Specifications
Regulator valve spring
Free length
Installed length/load

OIL FILTER

The oil filter is of a cartridge type.
The oil filter element should be re-
placed periodically with the use of Qil
Filter Wrench ST19320000. Secc
Figure EL-9.

When removing an oil filter, loosen
it after stopping engine about several
minutes to drain out the oil from oil
filter to oil pan.

When installing an oil filter. fasten
it on cylinder block by hand.

Note: Do not overtighten filter, or oil
leakage may occur.

ELO15
Fig. EL-9 Remouving oil filter

ELO14
Fig. EL-8 Regulator valve

mm,/Kg (in:Th) Lo

OIL PRESSURE
RELIEF VALVE

The reliet” valve Jocated at the
center portion securing oil filter in the
cylinder block by-passes the oil into
the main gallerv when the oil filter
element is excessively clogged.

With oil filter removed. check valve
unit  for operation. Inspect for a
cracked or broken valve. If replace-
ment is necessary, remove valve by
prying it out with a screwdriver, Install
a new valve in place by tapping it in.

Fig, EL-10 Relief valve

EL-4

... 52.5(2.067)
e 34.8/7.9 10 8.7 (1.370/17.4 to 19.2)

OIL PRESSURE
WARNING SWITCH

The oil warning switch is located on
right hand center of cylinder block
and wired to an indicator lamp in the
instrument cluster,

The warning light glows whenever
the oil pressure drops below 0.2 to 0.4
ke/cm? (2.8 to 5.7 psi).

Prior to installing a switch to cyl-
inder block, be sure to apply a
conductive sealer to threads of new
switch.
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SERVICE DATA AND SPECIFICATIONS

Oil pump
Standard Wear limit
Rotor side clearance (in) 0.04 to0 0.08 0.20
mim) .......ooeeeee
(rotor to bottom cover) i (0.0016 to 0.0031) (0.0079)
Rotor tip clearance mm (in)..coceeerennennn. less than 0.12 (0.0047) 0.20 (0.0079)
0.15t00.21
Quter rotor to body clearance mm (in) .....ocoonees (0.0059 to 0.0083) 0.5 (0.0197)
Oil pressure regulator valve
Regulator valve spring:
Free length MM (IN) 1reiieeiirereese et 52.5(2.067)
Installed length/load mm/Kg (in/Ib) coroe v 34.8/7.9 to 8.7 (1.370/17.4 to0 19.2)
Tightening torque:
Oil pump mounting bolts Kg-m (ft-1D) coeeiie 1.1t01.5(8.0to 10.8)
Oil pump cover bolts Kg-m (ft-Ib) oo 0.7t0 1.0(5.1 t0 7.2)
Regulator valve cap nut kg-m (Tt-1D) coceeee i 4105(29 to 36)

TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable causes Corrective actions
Oil leakage Damaged or cracked body cover. Replace.
Oil leakage from gasket. Replace.
Oil leakage from regulator valve. Tighten or replace.
Oil leakage from blind plug. Replace.
Decreased oil Leak of oil in engine oil pan. Correct.
pressure Dirty oil strainer. Clean or replace.
Damaged or worn pump rotors. Replace.
Inoperative regulator. Replace.
Use of poor quality engine oil. Replace.
Warning light Decreased oil pressure. Previously mentioned,
remains “on™ Oil pressure switch unserviceable. Replace.
engine running o
Electrical fault. Check circuit.
Noise Excessive backlash in pump rotors. Replace.

EL-6




Engine Lubrication System

SPECIAL SERVICE TOOL

Tool number

‘ Description For Reference
; ° Unit: mm (in) use page or
tool name ' on Figure No.
ST19320000 This tool is used to take oil filter out of place, In tightening All Fig. EL-9
Oil filter wrench the filter, do not use this tool to prevent excess tightening. models
120 4.7)

SE197

EL-6
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COOLING SYSTEM

CONTENTS
DESCRIPTION ... ... ... ... . ... ... ... COo-2 THERMOSTAT ... ... CO-5
COOLANT LEVEL ...................... CO-3 REMOVAL AND INSTALLATION ......... CO-5
DRAINING AND FLUSHING THE INSPECTION ... ... ... .. ... ...... ... CO-5
COOLING SYSTEM ...................... CO-3 RADIATOR ... . CO-5
WATER PUMP ... ... . CO-3 REMOVAL AND INSTALLATION .......... CO-6
REMOVAL AND INSTALLATION ......... CO-3 INSPECTION ... o CO-6
DISASSEMBLY . .......... ... ... .. ...... CO-3 RADIATOR RESERVOIR TANK ............ .. COo-6
INSPECTION AND ADJUSTMENT . ........ CO-3 OPERATION . ... ..., CO-6
TEM-COUPLING . ........... ... ... ... ..... CO-4 INSPECTION ... ... ... ... ... . ... . ... . CO-7
INSPECTION ... ... ... ... ... ... ...... CO-5 REMOVAL AND INSTALLATION ..... ... .. Cco-7
DESCRIPTION

The cooling system is of the con-
ventional pressure type. A centrifugal
pump built in the front cover of the
engine serves to circulate the coolant.
The pressure type radiator filler cap

installed on the radiator operates the
cooling system at higher than atmos-
pheric pressure. The higher pressure
raises the boiling point of the coolant
and increases the cooling efficiency of
the radiator. When the thermostat is

closed, the coolant remains in the
cylinder head and block for swift
warming up of the engine. After it
reaches the normal operating tempera-
ture, the coolant circulates through
the radiator.

C0027

C0O062
Models equipped with radiator

Fig. CO-1 Cooling system
reservoir tank

CO-2
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COOLANT LEVEL

The coolant level should be check-
ed and maintained as follows:

About 25 mm (1 in) below the
bottom of filler neck.

For models equipped with reservoir
tank, see page CO-7, “INSPECTION”
of radiator reservoir tank.

CAUTION: To avoid serious personal

injury, never remove radiator cap
quickly when engine is hot. Sudden
release of cooling system pressure is
very dangerous.
If it is necessary to remove radiator
cap. when radiator is hot, turn cap
slowly counterclockwise to the first
stop. After all pressure in the
cooling system is released, turn cap
passing the stop and remove it.

DRAINING AND FLUSHING
THE COOLING SYSTEM

To drain the cooling system remove
radiator cap, release drain cock at the
bottom of radiator and drain plug on
the side of cylinder block. If heater
system is installed, set heater tempera-
ture control valve to open positon.
After the coolant is drained complete-
ty, close drain cock and plug and refill
the system with clean soft water.

WATER PUMP

The water pump is of a centritugal
type. which is mounted on the cngine
front cover. The fan and pulley are
bolted at the pulley hub. The pump
shaft is supported by a double row of
ball bearings press fit in an aluminum
die cast pump body. The bearings are
permanently fubricated and sealed to
prevent loss of lubricant and entry of
dirt.

The pump contains an impeller that
turns on a steel shatt which rotates in
the ball bearings. and the volute
chamber is built in the front cover
assembly. The inlet of the pump 1s
connected 1o the radiator’s lower tank
by a hose.

Fig. CO-2 Water pump and front

cover
REMOVAL

AND INSTALLATION

Removal

1. Drain coolant into a clean
container.

2.  Loosen bolts retaining fan shroud
to radiator and remove shroud.

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

4. Remove pump assembly and
gasket from front cover.

Note: Prior to removing water pump,
clean the cooling system with suit-
able cleaner.

COo006

Fig. CO-3 Removing waler pump

Installation

1. Be sure to clean the gasket sur-
faces in contact with pump and front
cover. Always use new gaskets when
installing pump assembly. Be sure to
tighten bolts.

2. Fill cooting system and check for
leaks at pump.

3. Install fan pulley and fan blade,
and tighten fixing bolts sccurely.
Install belt and adjust for proper
tension.

CO-3

DISASSEMBLY

Water pump is made of aluminum
and its bearing outer race is of a press
fit type. For this reason, water pump
should not be disassembled.

INSPECTION AND
ADJUSTMENT

Inspection

Inspect pump assembly for the
following conditions and replace if
necessary.

1. Badly rusted or corroded body
assembly and vane.

2. Excessive end play or roughness
of bearings in operation.

Note: If excessive mechanical seal
squeak occurs when engine is run-
ning, use suitable water pump seal
lubricant to prevent squeak.

Adjustment

Fan belt should be properly ad-
justed at all times. A tight belt causes
wear of alternator and water pump
bearings. A loose belt brings about
improper cooling fan, water pump,
and alternator operation.

Check the belt slack between alter-
nator and fan pulley by force of 10 kg
(22 1b).

Slackness of fan belt:

8to 12 mm
(0.315 t0 0.472 in)

If adjustment is necessary, loosen
bolt retaining alternator adjusting bar
to alternator. Move alternator toward
or away from engine until the correct
tension is obtained.
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TEM-COUPLING

(L NS

Tem-coupling is a type of fan
coupling which is provided with a
temperature control system.

The conventional coupling always
slips the fan at a high speed under a
constant ratio regardless of the engine
cooling requirement.

The slipping ratio of the Tem-
coupling, however, is properly changed
with the cooling requirement.

“ON” denotes that cooling is
required and the fan operates up to
about 2,450 rpm. When high cooling is
not required (during cold season, with
the engine warmed up, etc.), the oper-
ation is placed under “OFF” condition
and the fan slips at about 1,600 rpm.

The coiled bimetal thermostat
installed on the front center portion of
the Tem-coupling detects temperature

Driving chamber

Bi-metal thermostat 6 Coupling part (labyrinth)
Slide valve 7 Driven part

Reserve chamber for “OFF” 8 Pump unit oil outlet
Bearing 9 Oil inlet

cO078

Fig. CO-4 Cross-sectional view of Tem-coupling

of air passing through the radiator
(The air temperature is directly
relative to the engine coolant tempera-
ture.) and the inside slide valve is
opened or closed as required, and thus,
the ON-OFF control is performed.
When the air temperature rises, the
bimetal is expanded, and the valve is
opened, silicon oil is forwarded to the
groove that transmits torque, and the
system is placed under “ON” con-
dition.

When the valve closes, silicon oil is
not supplied to the groove, oil in the
groove is accumulated on the Tem-
coupling periphery due to the centrifu-
gal force, and led into the reserve
chamber. Now, oil is eliminated from
the groove, and the system is placed
under “OFF” condition.

CO4

With this system, when fan cooling
is not required, the output loss is
minimized and noise can be far
reduced.

Conventional coupling

FAN SPEED

WATER PUMP SPEED

¥

ON

——————————— OFF
Tem-coupling

WATER PUMP SPEED

FAN SPEED

Cc0029
Fig. CO-5 Characteristic of
Tem-coupling
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INSPECTION

Check Tem-coupling for oil leakage
or bend of bimetal.

If the above symptoms are found,
replace it with a new one as an
assembly .

THERMOSTAT

A wax pellet type thermostat is
mounted in the thermostat housing at
the cylinder head water outlet.

The founction of the thermostat is
to control the flow of coolant, facili-
tating fast engine warm up and reg-
ulating coolant temperature. The
thermostat is designed to open and
close at predetermined temperatures
and if not operating properly should
be removed and tested as described
below.

REMOVAL
AND INSTALLATION

1. Drain coolant partially.

2. Disconnect upper radiator hose at
water outlet.

3. Loosen two securing nuts and
remove water outlet, gasket, and
thermostat from thermostat housing.

reinstall, replacing with a new housing
gasket.

5. Reinstall water outlet and tighten
securing nuts.

6. Replenish coolant and check for
leaks.

Cc0073
Fig. CO-6 Removing thermostat

INSPECTION

A sticking thermostat will prevent
the cooling system from functioning
properly. If the thermostat sticks in
the open position, the engine warms
up very slowly. If the thermostat
sticks in the closed position, over-
heating will result. Therefore, the
thermostat should be inspected to

1. Submerge thermostat in hot
water 5°C (9°F) above the tempera-
ture specified in the following table.

2. After preparing for the marked
screwdriver at about 8 mm (0.315 in)
from the tip, inspect the lift height of
valve by inserting it.

3. Now, place thermostat in water
5°C (9°F) below the specified temper-

ature.

cO011

Fig. CO-7 Inspecting thermostat

If thermostat does not operate at
the above specified temperature, it
must be replaced because it cannot be:

4. After checking thermostat, make sure that it is in good condition. repaired.
Standard For cold areas For tropical areas
Valve opening temperature 82°C (180°F) 88°C (190°F) 76.5°C (170°F)

Max. valve lift

above 8 mm at 95°C
(0.315 in at 203°F)

(0.315 in at 212°F)

above 8 mm at 100°C

above 8 mm at 90°C
(0.315 in at 194°F)

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

RADIATOR

The radiator is a conventional down
flow type having top and bottom
tanks to distribute the coolant flow
uniformly through the vertical tube of
radiator core. The radiator shroud
improves fan performance (only for
the model equipped with air condi-
tioner).

The radiator filler cap is designed to

maintain a
kg/cm?
pressure.

pre-set pressure [0.9
13 psi) above atmospheric

~The relief valve consisting of a
blow-off valve and a vacuum valve,
helps to prevent the coolant from
boiling by giving pressure to it. How-
ever, when the pressure is reduced
below atmospheric pressure, the
vacuum valve allows air to re-enter the
radiator preventing the formation of a
vacuum in the cooling system. The
bottom tank on cars equipped with
automatic transmission incorporates
an oil cooler for the transmission fluid.

CO5

®
©

Fig. CO-8 Radiator for manual
transmission

Ccoo012
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(for the model equipped
with air conditioner)

REMOVAL
AND INSTALLATION

1. Drain coolant into a clean con-
tainer.

2. Disconnect radiator’s upper and
lower hoses.

3. Remove radiator lower shroud
attaching bolts and then remove lower
shroud downward (for the model
equipped with air conditioner).

4.  On acar with automatic transmis-
sion, disconnect cooler inlet and outlet
lines from radiator.

5. Remove radiator retaining bolts
and then remove radiator upward.

On a car with air conditioner, re-
move radiator along with upper shroud
upward.

6. Install radiator in the reverse
sequence of removal.

INSPECTION

Radiator cap should be checked for
working pressure at regular tune up
intervals. First, check rubber seal on
cap for tears, cracks or deterioration
after cleaning it. Then, install radiator
cap on a tester. If cap does not hold or
will not release at the specified pres-
sure, replace cap.

Fig, CO-10 Testing radiator cap

Also, inspect radiator for water
leakage using cap tester and applying a
pressure of 1.6 kg/cm? (22.8 psi).

If a defect is detected, repair or
replace radiator.

. ‘/ET237

Fig. CO-11 Testing radiator

pressure
RADIATOR
RESERVOIR TANK
OPERATION

The radiator reservoir tank is
mounted to the right hand side core
support through the bracket. When the
coolant temperature in the radiator

CO074

Pressure relief valve opens

CO075

CO-6

1 Radiator
2 Oil cooler 4 Cap for water supply
coo3s

3 Water pump

Fig. CO-12 Structural view of
cooling system

rises and pressure builds up to an
extent, the pressure relief valve

provided in the radiator cap opens to
release excess coolant into the re-
servoir tank. When the coolant temper-
ature lowers and pressure decreases in
the radiator, the vacuum valve provid-
ed in the radiator cap opens to allow
the coolant to re-enter the radiator.

f
>

-
NS

Vacuum valve opens

Fig. CO-13 Operation of reservoir tank
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INSPECTION

stud bolts,
Reservoir tank is only inserted to
tank bracket and can be

easily removed.
To install reservoir tank, reverse the

Check the amount of coolant in the order of removal.

reservoir tank. If the coolant level is
below the MIN. level, remove the re-
servoir tank filler cap and add enough
coolant to reach MAX. level.

If the reservoir tank is empty,
check the coolant level in the radiator.
If the coolant in the radiator is insuf-
ficient, pour it into radiator up to the
radiator cap and also pour it into the
reservoir tank until MAX. level.

If the coolant in the reservoir tank
decreases abnormally rapid, check for
a leak in the cooling system.

reservoir

REMOVAL AND
INSTALLATION

Upper side of reservoir tank bracket
is bolted to radiator core support
together with radiator. Lower side is
bolted to radiator core support with

Cc0076
Fig. CO-14 Installing reservoir tank

ENBINEG 1ottt setesnre st sssre s e resestese st s e e e aesbes seane st e e e r e e e aanesaeerare s nse e naeentnann 128

Radiator
TP e et e sttt et e e eeas e s b e et e aresanrebeenraeasantaeeanantes Corrugated fin and tube
Cap relief pressure KE/CM?Z (DS1) crvvrverererecreecesssseeesesesseesesessssssssssesaes 0.9 (13)

Testing pressure KE/CM? (DSI) werverevreeeieeseesaeses s sesssesesesssssessosens 1.6 (23)

liter (U.S. gt, Imp. Qt) ceccevieriercrrrnnecree e ccesneeeens Manual transmission model:
10.3(10%,9%)
Automatic transmission model:
10.1 (1034, 8 %%)

Water capacity (including engine,
heater and reservoir tank)

Fan
TEM-PALIOL oottt ettt b ettt ettt et e st et ts e eneeneeenessanesseesaresaens Installed
No. of blades x outer diameter M (M) vt e e s eeeosenesssnesenns 8 x 410 (16.14)
Thermostat
Standard For cold area For tropical area
Valve opening temperature 82°C (180°F) 88°C (190°F) 76.5°C (170°F)

Max. valve lift

above 8 mm at 95°C
(0.315 in at 203°F)

above 8 mm at 100°C
(0.315 in at 212°F)

above 8 mm at 90°C
(0.315 in at 194°F)

co-7
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Loss of water

Damaged radiator seams.

Leaks at heater connections or plugs.
Leak at water temperature gauge.
Loose joints.

Damaged cylinder head gasket,

Cracked cylinder block.

Cracked cylinder head.
Loose cylinder head bolts,

Repair.
Repair.
Tighten.
Tighten,

Replace.

Check engine oil for contamination and refill
as necessary.

Replace.

Check engine oil in crankcase for mixing
with water by pulling oil level gauge.
Replace.

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 in water. Use soft, clean water. (rain water is satis- ~
factory),
Infrequent flushing and draining of system. Cooling system should be drained and flush-
ed thoroughly at least twice a year,
Permanent antifreeze (Ethylene glycol base)
can be used throughout the seasons of a
year.
Overheating Malfunctioning thermostat. Replace.
Radiator fin choked with mud, chaff, etc. Clean out air passage thoroughly by using air
pressure from engine side of radiator,
Incorrect ignition and valve timing, Adjust.
Dirty oil and sludge in 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 Malfunctioning thermostat. Replace.
Inaccurate temperature gauge. Replace.

cos
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The air cleaner, located between
the front grille and the radiator, is
secured to the radiator core support
with four screws.

To prevent the water from the road
into the air cleaner and to suck air
from the engine compartment, an air

4. Replace air cleaner element.
5. To install the air cleaner element,
reverse the order of removal.

REMOVAL AND
INSTALLATION

1. Remove air duct securing bolt
from radiator core support reinforce.
2. Unfasten air duct clamp and dis-
engage air duct at air cleaner horn.

3. Unfasten clamp securing air duct
running between air flow meter and air
cleaner, and disengage air duct at air
cleaner.

4. Remove four screws (two on the
upper and two on the lower sides)
from radiator core support, and detach
air cleaner assembly.

5. To install the air cleaner assem-
bly, reverse the order of removal.

AIR CLEANER

duct is installed on the air cleaner.
The air cleaner element is a viscous
paper type and requires no cleaning.

Note: Never attempt to clean the ele-
ment with a brush or air blast,

Scction A-A

Radiator core support
reinforce

2 Air duct

3 Air duct clamp

EF-2

REPLACEMENT

1. Unfasten air duct clamp and dis-
engage air duct at air cleaner horn.

2. Remove three wing nuts on air
cleaner.

3. Remove cover from air cleaner.

| W\
\\

’ \\-\ ‘
~J3\/ EFea7

Fig. EF-1 Air cleaner element

4 Clamp
S Air duct
6 Air clcaner

EF648
Fig. EF-2 Air cleaner and air duct
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ELECTRONIC FUEL INJECTION SYSTEM
CONSTRUCTION AND FUNCTION

I. FEATURES ... ... . ... ...
il. ELECTRONIC FUEL INJECTION

SYSTEM OPERATION

V. FUEL INJECTION PULSE

V. ELECTRONIC FUEL INJECTION SYSTEM

COMPARTMENT PARTS

I. FEATURES

The Electronic Fuel Injection
System employs various types of sen-
sors to convert the engine operating
conditions into electronic signals.
These signals are sent to the control
unit where the optimum injector
open-valve time period is computed
according to the information stored in
the memory for control of fuel injec-
tion quantity.

The electronic fuel injection system
has the following features:

1. Improved exhaust emission

The electronic fuel injection system
improves the transient response
characteristics of the fuel system. per-
mitting engine operation with lean
mixture. This improves the exhaust
emission performance of the engine.

2. Improved fuel economy

The electronic fuel injection system
permits optimum mixture ratio com-
bustion under all operating conditions;
this results in improved fuel economy.
3. Driving performance

The electronic fuel injection system
permits accurate mixture ratio control
with respect to the cooling water
temperature and intake air tempera-
ture, thereby improving the start-
ability of the engine. With this elec-
tronic fuel injection system, the
vehicle can be started immediately
without any warming up even in cold
weather.

e The electronic fuel injection system
permits the supply of the optimum
fuel quantity for each cylinder even
at lower temperatures, thus greatly
improving the startability of the
engine.

111, ELECTRONIC CONTROL SYSTEM

o The electronic fuel injection system
provides superior transient response
characteristics for the engine with-
out causing engine breathing or any
other engine trouble.

o Since the fuel pressure is always
maintained at a level of 2.55
kg/cm2 (36.3 psi), no vapor lock
occurs in this engine. This also gives
the engine superior heat resistance.
The signal detector section of the
electronic  fuel injection system
cmploys various types of sensors as
indicated below.

(1) Air flow meter

(2) Ignition coil negative terminal

revolution trigger signal

(3) Throttle valve switch

(4) Water temperature sensor

(5) Air temperature sensor

(6) Thermotime switch

(7)  Starting switch

(8) Altitude switch
models only)

(California

The essential element of this elec-
tronic fuel injection system is the air
flow meter which is mounted between
the air cleaner and throttle chamber. It
measures directly the quantity of in-
take air, and the iniector open-valve
time period is determined on the basis
of the quantity of intake air required
for one rotation of the engine.

Since this electronic fuel injection
system directly measures the air flow
rate. it is also called the *‘L-Jetronic
system””, the “L” being taken from the
German “Luft” (air).

II. ELECTRONIC
FUEL INJECTION
SYSTEM OPERATION
The following Figure EF-3 is an
EF-3

CONTENTS

........ EF- 3 TROUBLE DIAGNOSES ............vv...... EF-18
INSPECTION oottt e EF-20
........ EF- 3 DESCRIPTION . ... EF20
....... EF- 6 CONTINUITY CHECK .................... EF-20
-------- EF- 8 CHECKING FUNCTIONAL PARTS ......... EF-52
REMOVAL AND INSTALLATION ......... EF-61

........ EF-12

outline of operation of each com-
ponent of the electronic fuel injection
system.

1. Fuel system
(1)  Fuel flow

Fuel is sucked from the fuel tank
into the fuel pump, from which it is
discharged under pressure. As it flows
through the mechanical fuel damper,
pulsation in the fuel flow is damped.
Then, the fuel is filtered in the fuel
filter, goes through the fuel line, and is
injected into the intake manifold cyl-
inder branch from the injector.

Surplus fuel is led through the
pressure regulator and is returned to
the fuel tank. The pressure regulator
controls the fuel pressure in such a
manner that the pressure difference
between the fuel pressure and the
intake manifold vacuum is always 2.55
kg/cm2 (36.3 psi). During starting
operation of the engine when the
cooling water temperature is below the
specification, the cold start valve is
actuated by the thermotime switch to
increase the quantity of fuel.

Note: For the specified temperature
of cooling water, see the “Thermo-
time Switch” on page EF-13.

(2) Fuel injection system

The fuel injection system provides
simultaneous injection of fuel into the
intake manifold for all cylinders. Injec-
tion of fuel occurs at each rotation of
the engine, and the injected amount of
fuel per injection is half the quantity
required for one cycle operation of the
engine. The ignition signal of the
ignition coil is utilized for correct
injection of fuel. In this case, the
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signal from the ignition coil does not
specify the timing for injection. It
specifies the frequency of injections
only, since the injection timing is
always set to be constant.

2. Air flow system

Intake air from the air cleaner is
metered at the air flow meter, flows
through the throttle chamber and into
the intake manifold, and then flows
through each intake manifold branch
into the cylinder. Air flow during

driving is controlled by the throttle
valve located in the throttle chamber.
During idling operation, the throttle
valve is in the almost closed position,
and the air is led through the bypass
port mounted to the throttle chamber.
In this case, the quantity of suction air
is adjusted by means of the idle speed
adjusting screw. During warming-up
operation, the air flow is bypassed
through the air regulator to increase
engine rpm,

EF-4
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. ELECTRONIC
CONTROL SYSTEM

(1) Input signal of control unit
An electrical signal from each sen-

sor is introduced into the control unit
for computation. The open-valve time
period of the injector is controlled by
the duration of the pulse computed in
the control unit.

Input signals to the control unit are
as follows:

Input Sensor Item to be monitored
A Air flow meter Quantity of intake air
Ignition coil
B gnition coi

Engine rpm

negative terminal

Opening of throttle valve

(Correction of “idle” & “fuli” enrichment, “after idle” enrichment at
low water temperature, and fuel cutting operation during coasting)

(Correction of ‘“‘water temperature”, “after start’” and “after idle”

C Throttle valve switch
Temperature of cooling water
D Water temperature sensor
enrichment)
E Air temperature sensor Temperature of intake air
. . tarting operation
F Starting switch S & ope
. . ic u
o Altitude switch Atmospheric pressure

(California models only)

high altitude)

(Correction of “intake air temperature™ enrichment)
(Correction of “‘start” enrichment and “after start” enriciment)

(Altitude compensation; Correction of air-fuel mixture ratio at

(2) Output signal

H: Output of control unit
open-valve pulse signal from
control unit to injector.

I: Signal from thermotime
switch to cold start valve.

When the cooling water tempera-
ture is lower than the specification*,
the bimetal contact in the thermotime
switch remains in the ON position. At

this switch position, if the ignition
switch is turned to the START posi-
tion. electric current is supplied from
the battery for operation of the cold
start valve. When the cooling water
temperature is above the specification,
the bimetal contact is in the OFF
position. In this case, even if the
ignition switch is turned to the
START position, the cold start valve
will not be actuated.

EF-6

Input signals to the control unit.

Asterisk(*): For the specified temper-
ature of cooling water, see the
“Thermotime Switch” on page
EF-13.

(3) Battery voltage

Battery voltage is applied to the
solid line in Figure EF-4.
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IV. FUEL INJECTION
PULSE

1. Generation of injection
pulse in control unit

Figure EF-5 shows the control unit
block diagram. The function of major
elements in the control unit is
described as follows:

1) IC,

Upon receiving revolution trigger
signal D from the ignition coil nega-
tive terminal, the ICl carries out wave
form shaping @ and frequency con-
version (@) operation and issues injec-
tion timing signal for each rotation of
the engine.

) IC,

Upon receiving the timing signal

(engine rpm signal) from the IC, and

the signal (intake air flow signal) from
the air flow meter, the IC, computes
the base pulse Tp utilizing the charge-
discharge characteristics of condenser.
The IC2 also corrects the “start”
enrichment, using signal from the
starter, and the air-fuel mixture ratio
at “high altitude”, using the signal
from the altitude switch.
(3) IC,
In the IC3 enrichment are added to
the base pulse Tp determined in the

IC, depending on the signals sent from
the sensors. The input for the multi-
vibrator (8 includes the base pulse
(Tp), water temperature signal, intake
air temperature signal, throttle valve
switch signal and starting switch signal,
and the output is a corrected pulse
(Tq) of the base pulse (Tp). The
multi-vibrator (® issues the voltage
correction pulse (Ts) which corrects

EF-8

delay in the mechanical response of
the injector. The voltage correction
pulse (Ts) is determined by the battery
voltage signal. In the logic circuit of
the IC;, the base pulse (Tp), correc-
tion pulse (Tq) and voltage correction
pulse (Ts) are combined to form a
summation pulse (Tg = Tp + Tq + Ts),
which in turn is sent to the power
amplifier in the next stage.
(4) Power amplifier

The power amplifier amplifies the
summation pulse (Tg) generated in the
IC;, and sends it to the injector. The
actual open-valve time period of the
injector is “Tg — Ts = Tp + Tq”, since
the delay in mechanical response (Ts)
is inherent in the injector operation.
This actual open-valve time period is
called the “effective injection pulse
(Te=Tp + Tq)”.
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2. Correction of fuel enrichment

Figure EF-8 shows the model dia-
gram of fuel enrichment correction.
(1) Enrichment in starting, idling
and driving operations.
1)  “Cold start valve” enrichment
The cold start valve operates when
the starting switch and thermotime
switch have been turned ON, and
injects fuel into the intake manifold.
2) “ldle” enrichment

When the engine is idling, that is,
when the accelerator pedal is not
depressed, the idling switch directly
coupled to the throttle valve is ON to
provide additional fuel injection.
3) “Start” enrichment

When the starting switch is ON
during cranking operation, a constant
amount of fuel is increased irrespective
of the cooling water temperature.
4) *“After start” enrichment

When the starting switch is turned
OFF after cranking operation, the
“start” enrichment becomes zero. The
“after start” enrichment is provided to
compensate for this sudden decrease in
fuel quantity. The “after start” enrich-
ment decreases gradually as time pas-
ses, finally becoming zero.
5) “After idle” enrichment
The “after idle” enrichment pro-
vides smooth acceleration when the ac-
celerator pedal is depressed to start the
vehicle. This enrichment is effective
only in cold weather and attenuated in
a short period of time.
6) “Full” enrichment

The “full” enrichment provides
smooth full throttle driving perfor-
mance when the throttle valve opening
is more than 34°. With this enrich-
ment, about 27% of fuel is increased
from the level determined by the base
pulse.
(2) Correction by cooling water
temperature.

Fuel is increased according to the
cooling water temperature monitored
by the cooling water temperature sen-
sor. The increased amoeunt of fuel is
constant when the cooling water tem-
perature is above 70°C (158°F).

PULSE WIDTH INDEX

(3) Correction by intake air temper-

ature.

Fuel injection is increased accord-
ing to the intake air temperature

PULSE WIDTH INDEX

L L 1 1

o] 20 40 60
ENGINE COOLANT TEMPERATURE (°C)

L

80

EF345

Fig. EF-6 Correction by cooling
water temperature

monitored by the intake air tempera-
ture sensor. The increased amount of
fuel is constant when the intake air
temperature is above 20°C (68°F).

1 i Il

|
-20 o 20 40
INTAKE AIR TEMPERATURE (°C)

EF346
Fig. EF-7 Correction by intake

oir temnerature
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COLD START VALVE ENRICHMENT

D“IOLE” ENRICHMENT

D “START” ENRICHMENT

[

@ ‘AFTER START” ENRICHMENT

DAFTER IDLE” ENRICHMENT

START SW. START SW.

ON OFF
IDLE SW. D URATION IDLESW
ON « OF
AFTER
START” DURATION OF
“AFTER IDLE"
GO ON RUNNING
3. Fuel cut

FUEL INJECTION STOPS

///////////

2800rpm , FUEL INJECTION RECOVER

3,200 rpm

i
|
800 rpm:
IDLING .

EF348
Fig. EF-9 Fuel cut

Fuel cut is accomplished during
deceleration when the engine does not
require fuel.

The above chart shows the relation-
ship between engine rpm and fuel cut
range.

When engine speed is above 3,200
rpm and throttle valve idle switch
contacts are closed (that is, accelerator

EF-11

: ®
e “FuLL”
| ENRICHMENT
CORRECTION BY COOLING!
WaTeR TEmR || :
e S i
| X |
CORRECTION BY INTAKE | | ! | :
A'R_T_EZ'\A'P____._}_+ _,___.________.____lL__%_l __4|___
! |
| | lQuANTITY DETERMINED | |
: | | |BYBASE PULSE | | !
| | | ! [ : :
! l || ' (! ' -
)) gl
! 1 f TIME

WATER TEMP
IS88°F (70°C)

FULL SW. FULL SW.
ON OFF

EF482
Fig. EF-8 Correction of fuel enrichment

pedal is released), fuel injection does
not take place; when engine speed
drops below 2,800 rpm, fuel cut is
released and fuel injection recom-
mences.

The injection of fuel provides
smooth engine idling without stopping
the engine.
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Fuel cut is not accomplished during
deceleration when engine rpm is below
3,200 rpm.

Enrichment Ratio

4. Altitude compensation
(California models only)
Altitude compensation prevents

deterioration of exhaust emissions

caused by an enriched air-fuel mixture.

- Amount of injected fuel with altitude enrichment

(Altitude Compensation)

1.05

Amount of injected fuel without altitude enrichment

1.00

Altitude switch “OFF”

0.95 Altitude switch “ON”

(Altitude compensation)

Enrichment Ratio

0.90

450 500 S50 600 650 700 750  mmHg

' 18 20 22 2 26 28 30 (inHg)
Atmospheric pressure

EF652

Atmospheric pressure varies ac-
cording to the altitude. The higher the
altitude, the lower the atmospheric
pressure. At an atmospheric pressure
of 660 mmHg (26 inHg) or below
[corresponding to an altitude of 1,120

2. Air flow meter

HELICAL SPRING

FLAP VALVE

FLAP (ASSEMBLY}

FROM AIR CLEANER

BYPASS PORT

QP
AIR TEMPERATURE sston/ '

FUEL PUMP CONTACT POINT

Fig. EF-10 Altitude compensation

m (3,675 ft) or higher], the altitude
switch transmits an ON signal to the
control unit, decreasing fuel by 6%
and providing an appropriate air-fuel
mixture ratio.

CASE

TO INTAKE MANIFOLD

AR BYPASS SCREW

V. ELECTRONIC FUEL
INJECTION SYSTEM
COMPONENT PARTS

1. Control unit

Fig. EF-11 Control unit

The control unit is mounted on a
bracket on the driver seat side dash
panel. It is connected to the electronic
fuel injection harness by means of a
multi-connector, and the electronic
fuel injection harness is connected to
other sensors.

The essential role of the control
unit is to generate a pulse. Upon
receiving an electrical signal from each
sensor, the control unit generates a
pulse whose duration (injector open-
valve time period) is controlled to
provide an optimum quantity of fuel
according to the engine characteristics.

The control unit consists mainly of
three integrated circuits formed on the
printed circuit board. This construc-
tion provides superior control unit
reliability.

POTENTIOMETER

AIR TEMPERATURE SENSOR

FUEL PUMP CONTACT POINT

TO ELECTRONIC FUEL INJECTION HARNESS

EF-12

EF350
Fig. EF-12 Air flow meter
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The air flow meter measures the
quantity of intake air, and sends a
signal to the control unit so that the
base pulse width can be determined
for correct fuel injection by the injec-
tor. The air flow meter is provided
with a flap in the air passage. As the
air flows through the passage, the flap
rotates and its angle of rotation is
electronically monitored to count the
air flow rate.

More specifically, the angle of rota-
tion of the flap is monitored by a
potentiometer provided inside as a
potential difference U. A circuit dia-

@ TERMINAL

gram of the potentiometer is shown in
Figure EF-13. When the flap deflects
along with a change in the intake air
flow rate, the terminal (7) mounted to
the flap shaft slides on the variable
resistor R from R1 to R9, causing the
voltage across terminals (7) and to
change.

A constant voltage Up (battery
voltage) is applied across terminals (§)
and (@ . Then the air flow rate is
converted into the voltage ratio signal
U/UB, which in turn is sent to the
control unit for computation.

j@ 0@

©

®

(> TERMINAL

CONSTRUCTION OF AIR FLOW

The flap is able to rotate to an
angle where an equilibrium can be
maintained between the air flow pres-
sure and the return torque of the coil
spring. The damper chamber and com-
pensating plate are provided as a
damper for the flap so that the flap
will not be disturbed by pulsation in
manifold vacuum during operation.

The compensating plate is interlink-
ed with the flap, and as the flap
rotates, the compensating plate rotates
in the damper chamber keeping a very
small clearance between the chamber
wall.

During idling operation when the
amount of intake air is extremely
small, the air flows parallel with the
flap through the bypass port so that
the specified intake air flow can be
provided correctly.

The bypass port has been factory
adjusted. It can be adjusted further, if

METER

EF361

Fig. EF-13 Air flow meter potentiometer

necessary, by turning the air bypass
screw.

The fuel pump relay contact is
provided in the potentiometer section
of the air flow meter. This contact
remains in the OFF position when th
flap is not actuated. It turns ON whej
the flap turns 8°, and allows electri
current to flow through the fuel pum%
relay for driving the fuel pump. Thi
construction provides superior safety
to the system, as the fuel pump wil
stop operation if accidental engine
stalling should occur during driving.

3. Air temperature sensor

The air temperature sensor, buil
into the air flow meter, monito
change in the intake air temperatur
and transmits a signal to control fuel
injection in response to the varyiqg
pulse duration. \

EF-13

-

o

The temperature sensing unit em-
ploys a thermister which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mister decreases in response to the air
temperature rise.

EF354
Fig. EF-14 Air temperature sensor

4. Water temperature sensor

The water temperature sensor, built
into the thermostat housing, monitors
change in cooling water temperature
and transmits a signal for the fuel
enrichment to change the pulse dura-
tion during the warm-up period.

The temperature sensing unit em-
ploys a thermister which is very sensi-
tive in the low temperature range.

The electrical resistance of the ther-
mister decreases in response to the
water temperature rise.

EF663
Fig. EF-156 Water temperature sensor

5. Thermotime switch

The thermotime switch is built into
the thermostat housing.

Fig. EF-16 Thermotime switch
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The operating principle of the
switch is as shown in the chart in
Figure EF-17.

1 Contact points 4 Plunger

2 Bimetal 5 Cold start valve

3 Heater EF312

Fig. EF-17 Operating principle of
thermotime switch

A harness is connected to the cold
start valve from the thermotime
switch. The bimetal contact in the
thermotime switch opens or closes
depending on the cooling water tem-
perature, and sends a signal to the cold
start valve so that an additional
amount of fuel can be injected for
cranking operation of the engine when
the cooling water temperature is below
specification 14 to 22°C (57 to 71 °F).

The thermotime switch is ON when
the cooling water temperature is below
specification. This implies, however,
that repeated operation of the ignition
switch may result in excessively thick
mixture and consequent troubles in
engine operation. To prevent this, the
bimetal is equipped with a heater.
Electric current flows through the
heater while the ignition switch is in
the start position, and warms up the
bimetal. Through repeated operation
of the ignition switch, then, the bi-
metal is sufficiently warmed up to
open the thermotime switch, thus
stopping excessive injection of fuel
from the cold start valve.

The temperature at which the bi-
metal contact turns ON or OFF can be
changed within the range of 14 to
22°C (57 to 712°F).

6. Cold start valve

The cold start valve operates on the
electromagnetic principle. It causes
fuel to be injected into the intake
manifold independently of the injector
operation so that the engine can be
cranked smoothly during cold weath-
er.

Electric terminal
W

Swirl type nozzle
Magnet coil
Sheet valve

Fuel inlet

B W -

A <
EF310

Fig. EF-18 Sectional view of cold start valve

To improve fuel-air mixing at lower
temperatures, the cold start valve em-
ploys a swirl type nozzle which has a
turn chamber at the end. With this
construction, fuel is injected at an
angle of 90° and better atomization of
fuel can be obtained.

7. Electronic fuel injection
relay

The relay is located at the side dash
on the driver’s side. It is made up of
two sections—the main relay section
and the fuel pump relay section. The
main relay section serves to actuate
the electronic fuel injection system
through the ignition switch, and the
fuel pump relay section to actuate the
fuel pump and air regulator. These two
relays are incorporated into a compact
case. (See Figure EF-19).

The full throttle contacts close only
when the throttle valve is positioned at
full throttle (or more than 34 degree
opening of the throttle valve). The
contacts are open while the throttle
valve is at any other position.

The idle switch compensates for
enrichment during idle and after idle,

EF-14

4% EF356
Fig. EF-19 Electronic fuel injection
relay
8. Throttle valve switch
The throttle valve switch is attach-
ed to the throttle chamber and
actuates in response¢ to accelerator
pedal movement. This switch has two
sets of contact points. One set
monitors the idle position and the
other set monitors full throttle posi-
tion.
The idle contacts close when the
throttle valve is positioned at idle and
open when it is at any other position.

Full throttle contact points

Idle contact points

" Throttle valve switch

EF 486
Fig. EF-20 Throttle valve switch

sends fuel cut signal. The full throttle
switch compensates for enrichment in
full throttle.

9. Dropping resistor

The dropping resistor is mounted
near the washer tank. It can be seen by
opening the L.H. inspection lid.
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Consisting of a bellows and a micro-
switch, the switch transmits an ON or
OFF signal to the control unit ac-
cording to change in atmospheric pres-

Fig. EF-21 Dropping resistor

The dropping resistor is provided to
reduce electric current flowing
through the injector and control unit.

10. Altitude switch
(California models only)

This switch is attached to the stay
on the left side of the instrument
panel in the driver’s compartment.

sure. When the atmospheric pressure
drops below 660 mmHg (26 inHg), an
ON signal is transmitted to decrease
fuel by 6%.

EF655
Fig. EF-22 Altitude switch

Classification Atmospheric pressure

Altitude switch

Air-fuel mixture ratio

“Low” altitude [Approx. Approx. 660 mmHg

OFF Standard
1,120 m (3,675 ft) or lower] (26 inHg) or above andar
“High” altitude [Approx. Approx. 660 mmHg Compensated by 6% on
; ) ON .
1,120 m (3,675 ft) or higher] (26 inHg) or below lean side

11. Fuel pump

The fuel pump is mounted near the
fuel tank and right rear wheel. The
pump employs a wet type construc-
tion where a vane pump with roller is

ing the engine (the ignition switch is
ON), the air flow meter contact turns
ON through rotation of the engine,
thereby actuating the fuel pump. If

the fuel pump is stopped, though the
ignition switch remains in the ON
position. In this manner, fuel supply is
cut off for safety purposes when the

engine stalls for some reason, the air engine accidentally stops during

directly coupled to a motor filled with flow meter contact is turned OFF, and driving.
fuel. This construction provides
superior coupling characteristics be- Fuel pump operation chart
tween the pump and motor, and
greater safety in case of fire. IGN. SW. Position AFM.

The relief valve in the pump is Contact Fuel Pump
designed to open when the pressure in OFF ON Start Points
the fuel line rises over 3 to 4.5 kg/cm?
(43 to 64 psi) due to trouble in the _ _ X OFF Actuated
pressure system.

The check valve prevents abrupt — X _ ON Actuated
drop of pressure in the fuel pipe when '
stopping the engine. — X - OFF Unactuated

When the ignition switch is turned
to the STAR’% position for cranking X . - - ON Unactuated
operation, the fuel pump is actuated
irYr)espective of the position of the air X - - OFF Unactuated
flow meter contact point. After start- X: IGN. SW. positions

EF-15
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%~ Normal flow

<= =~ = = = Relief valve actuated due to
clogged discharge line.

Outlet

1 Motor
2 Pump
3 Relief valve
4 Check valve

12. Fuel damper

fuel damper

The construction of the fuel
damper is shown in Figure EF-24. The
fuel damper is provided to suppress
pulsation in fuel flow discharged from
the fuel pump. No adjustment is allow-
ed on this damper.

13. Pressure regulator

The pressure regulator controls the
pressure of fuel so that a pressure
difference of 2.55 kg/cm? (36.3 psi)
can be maintained between the fuel
pressure and intake vacuum. This con-
stant differential pressure provides
optimum fuel injection in every mode
of engine operation.

EF656

Fig. EF-23 Sectional view of fuel pump

To intake manifold

To fuel tank

1 Fuel chamber -

2 Spring chamber
3 Diaphragm EF316

Fig. EF-25 Sectional view of
Dbressure regulator

When the intake manifold vacuum
becomes large enough to overcome the
diaphragm spring force as combined
with the fuel pressure at the pressure
line, the diaphragm becomes empty on
the intake-side. This opens the return-
side port to allow fuel to flow to the
tank for reducing fuel pressure.

If fuel pressure is higher than the
intake manifold vacuum by 2.55
kg/cm? (36.3 psi), the diaphragm
returns to its original position by
means of spring force, and closes the
return port.

In this manner, the pressure regula-
tor maintains the fuel pressure in the
fuel line 2.55 kg/cm? (36.3 psi) higher
than the pressure in the intake mani-
fold.

EF-16

14, Fuel filter

The fuel filter is mounted on the
right hand side of the engine compart-
ment, near the canister.

EF667
Fig. EF-26 Fuel filter

The filter paper type element must
be replaced according to the periodic
maintenance schedule, together with
the filter body as an assembly.

15. Injector

The injector is mounted on the
branch portion of the intake manifold.
It receives the pulse signal from the
control unit, and injects the fuel to-

ward the intake valve in the cylinder
head.

EF658
Fig. EF-27 Injector

The injector operates on the
solenoid valve principle. When a
driving pulse is applied to the coil built
into the injector, the plunger is pulled
into the solenoid, thereby opening the
needle valve for fuel injection. The
quantity of injected fuel is in propor-
tion to the duration of the pulse
applied from the control unit.
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Nozzle

Return spring
Electric terminal
Filter
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16. Air regulator

The air regulator bypasses the
throttle valve to control the quantity
of air for increasing the engine idling
speed when starting the engine at an
underhood temperature of below
80°C (176°F).

Direction of bimetal movement with
increasing temperature

5 Magnet coil
6 Core
4 7 Needle valve

Fig. EF-28 Sectional view of injector

A bimetal and a heater are built
into the air regulator. When the igni-
tion switch is turned to the START
position or engine running, electric
current flows through the heater, and
the bimetal, as it is heated by the
heater, begins to move and closes the

-]

Air flow of air regulator (CFM)*

N

Air flow of air regulator (CFM y*

o

Air flow area at 20°C (68°F) ambient

17. Throttle chamber

The throttle chamber, located be-
tween the intake manifold and air flow
meter, is equipped with a valve. This
valve controls the intake air flow in
response to accelerator pedal move-
ment. The rotary shaft of this valve is
connected to the throttle valve switch.

This valve remains closed during
engine idling, and the air required for
idling passes through the bypass port
into the intake manifold. Idle adjust-
ment is made by the idle speed adjust-
ing screw located in the bypass port.
There is another bypass line in this
throttle chamber to pass sufficient air
through the air regulator into the
intake manifold when a cold engine is
started.

2 4 J 0

TIME (minutes)

»
=3

air passage in a few minutes. The air
passage remains closed until the engine
is stopped and the underhood air
temperature drops to below 80°C
(176°F).

2
Air inlet 8
- ™ - &i)r outlet
Ll o u
i
.
1
1 Bimetal 4 Heater
2 Shutter 5 Electric terminal
3 Sleeve EF320

Fig. EF-29 Sectional view of
air regulator

>

S

o

N}

e \

\\
N
8
-20 ) 20 40 60 [ 100,
| 1 1 1 L
0 30 100 150 200 °F

Atmospheric temperature at engine starting

Asterisk Mark (*) CFM: Cubic feet per minutes

EF486

Fig. EF-30 Air regulator characteristic curve

EF537

Throttle chamber

EF-17

Fig. EF-31 Throttle chamber
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18. Harness

One wiring harness is used to con-
nect lines between the control unit
and the related major units.

The harness from the 35-pin con-
nector connected to the control unit is
combined with the E.F.I. relay at the
side dash on the driver’s side and the
altitude switch at the instrument stay
on the driver’s seat, and runs to the
engine compartment where it is com-
bined with the dropping resistor har-
ness. From the engine compartment,
the harness runs to various units; the
air flow meter, air temperature sensor,
throttle valve switch, air regulator,
injector, cold start valve, etc.

Connectors are used only in the line
between the 35-pin connector and
water temperature sensor, and Dbe-
tween the cold start valve and thermo-
time switch.

TROUBLE DIAGNOSES

The electronic fuel injection system
must be checked in accordance with
the troubleshooting chart. When using
this chart, make sure that the ignition
system, battery and transistor ignition
system are all in good condition.

EF659

Fig. EF-32 Electronic fuel injection harness

In the

troubleshooting  chart,
trouble phenomena are listed vertically
while the inspection items are arranged
horizontally. The items which must be
checked are marked with an “o0” for
each trouble phenomenon. Proceed
from left to right in the inspection
item section.

Inspection procedure (Proceed from left to right)

Check the harness connector for
correct insertion,

Then, check the harness together
with the unit for continuity. A conti-
nuity test on the harness may be
carried out on the 35-pole pin of the
control unit and other necessary por-
tions with a circuit tester.

I"sﬁif:on Harness Fuel pum Control unit Cold start | Air regulator
Trouble continuity P dp operation at Injector valve system system Relay
phenomenon test'(toget.her soun cranking sound condition condition
with unit)
Engine can not be started (0] o 0 (0] 0 *1 )
Engine stalls (o) 0 0 (0] 0 *2 (¢
Lack of power (o} 0
Engine breather 0
Unstable During warming-up (o] 0 0
idling After warming-up (o) 0
Higher idling speed (o} (o}
Running-on or dieseling
Back fire (o)
After fire 0
Abnormal fuel consumption (o] [¢]

*1  Check this item when trouble *2
occurs in cold weather only.

EF-18

Check this item when trouble
occurs during warming-up.
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If a continuity test on an affected
harness does not slove the problem,
proceed to check by following the
inspection items listed in the chart
from left to right.

If any abnormality is found in any
inspection item, refer to the “INSPEC-
TION” section and carry out further

inspection following the procedures
described therein. In some cases, the
description of an inspection item over-
laps that of the preceding item. In
such case, the overlapping description
of the present inspection item may be
omitted.

Note that any component part of
the electronic fuel injection system
must be replaced as an assembly if it is
found to be faulty, since no repairing
is allowed.

Air flow meter Throttl Altitude Fuel system
: Water temp. | Air temp. rottle switch
| pp | meane || (| e L
operation {measurement | oo rement | measurement test only) External Cl:{gcstgn P test
appearance valve
(0] 0 0] o 0 0
o o 0 o) o o
0 0 o o 5 5
0 (o} 0 o o
0 0 0 o o
° 0 0 0 0
0}

¢ 0 o 0 o) o) o
° ° 0 0 0 0
0 (0) 0 0 0 0

EF-19

Fig. EF-33 Trouble diagnoses chart
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INSPECTION
DESCRIPTION

(1) Checks before inspection
Before attempting any test, check

the following items to ensure that

nothing has been overlooked.

e All harness connectors (especially
the 35-pin coupler and air flow
meter connector) are securely in
place.

Connector terminals are free from
corrosion and deformation.

® Since the electronic fuel injection

system accurately meters the intake
air flow through an air flow meter,
even a slight air leak will cause an
improper air-fuel ratio, resulting in
faulty engine operation due to ex-
cessive air.
For this reason, a thorough inspec-
tion for leaks should be made at the
oil filler cap, dipstick, blow-by
hoses, air flow meter to throttle
chamber air duct, etc.

(2) Inspection instructions

Before checking the electronic fuel
injection system, be sure to observe
the instructions below. Failure to do
so could result in damage to the
control unit or cause fuel line leakage.
(a) Before starting the engine, make
sure that all electronic fuel injection
harness connectors are firmly in place.

When connecting or disconnecting
electronic fuel injection harness con-
nector to or from any electronic fuel
injection unit, ensure that the ignition
switch is in the OFF position or that
the negative battery terminal is discon-
nected, Removing and installing these
connectors with the ignition switch
left in the ON position will damage
control unit.

(b) Replace hoses if they are de-
formed, scratched or chafed.

() Do not reuse hose clamps after
removal.

(d) Do not allow unburned fuel to
discharge from injectors and cold start
valve while the engine is at rest. Doing
so will cause a rich air-fuel mixture
ratio, which in turn will deteriorate
the catalytic converter when the en-
gine is started.

(3) Idle adjustment

On engines equipped with the elec-
tronic fuel injection system, air-fuel
mixture ratio adjustments can be made
by turning air bypass screw and engine
speed can be adjusted by turning idle
speed adjusting screw.

EF-20

When measuring CO percentage to
check idling operation, make sure that
CO percentage is below 1.0 percent for
non-California models and 0.5 percent
for California models. If CO per-
centage is over the specifications, ad-
just air-fuel mixture ratio, Refer to
“Checking engine idle rpm and mix-
ture ratio” on page ET-7.

When inspecting the catalytic con-
verter for deterioration, HC and CO
percentage must also be measured.

CONTINUITY CHECK

Clrcuit tester (Test
equipment required)

Description

It is not necessary to conduct a
harness continuity check on the entire
electronic  fuel injection system.
Simply locate the pertinent trouble
source on the left in the following
table and conduct an inspection as
denoted by the check item number
shown on the opposite side.

To find what is denoted by the
check item number, refer to the at-
tached table and to the same check
item number given in the service
manual. Do not touch the circuit
tester probe to any unnecessary pin on
the 35-pin connector. Doing so could
cause damage to the connector ter-
minal.
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Connector and harness continuity check

Condition

Check item number

Engine will not start

1 - (3)> (5)’ (6)’ (7)’ (8)’ (9)
2- (1)’ (2)’ (3)
3- (1): (3)

Engine stalls

1-(3),(5).(6), (7). (8).9)
2- (1), (2)9 (3)

Lack of power

1 - (1)’ (2)7 (3)5 (4)s (6)s (8), (10)
2 (1)1 (2)’ (3)

Engine breathes

1-(1),(2), (3), (), (5), (6). (8), 9, (10)
2- (1)5 (2)’ (3)

During warm-up

1- (1)’ (3)’ (4)’ (5)’ (6)’ (8)’ (9)
2-(1),2.03)
3-(2)

Idling unstable
After warm-up ; : 8;1 ggi 8;, (5), (6), (8), (9), (10)
Higher idling speed ; - 8;: (2), @), (6).(®

Running on or dieseling

Backfire

1-(1),(2), (3), ), (6), (10)
2- (1)’ (2)a (3)

Afterfire

2-03)
3—(D)

Abnormal fuel consumption

2-(3)
3-QQ)

1. Continuity check using an
ohmmeter

Notes:

a. Before disconnecting 35-pin con-
nector of the control unit, discon-
nect ground cable from battery.

b. Set circuit tester in the OHM “R”
range.

/;//
i

| ——
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—
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A

Fig. EF-34 Check at 35-pin connector (“R” range)
EF-21
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(1) Throttle valve

switch

e Make sure that throttle valve switch
connector is securely connected in

switch: Idle

place.
o Check continuity between ter-
minals @ and @@.
*Test results
e Continuity exists .......... OK
e Continuity does not exist ... N.G.

*If test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-37.

(2) Throttle valve

switch

e Make sure that throttle valve switch
connector is securely connected in
place.

e With accelerator pedal fully depres-
sed, check continuity between ter-

switch:  Full

minals @) and 9.

*Test results
e Continuity exists .......... OK
o Continuity does not exist . .. N.G.

*If test results are “N.G.”, proceed
as follows:

o Check the circuit indicated by large
solid lines in Figure EF-38.

(3)  Air flow meter

® Make sure that air flow meter con-
nector is securely connected in
place.

3A) Continuity check between ter-

minals (§) and
e Check continuity between ter-
minals (§) and (§).
*Test results
e Continuity exists ........ .. OK
o Continuity does not exist . .. N.G.

*If test results are “N.G.”, proceed
as follows:

e Check the circuit indicated by large
solid lines in Figure EF-39,

3B) Continuity check between ter-
minals (7) and (@).

Use the same procedure as in step
3A, and check continuity between
terminals @ and (). Refer to Figure
EF-40 for circuit details.

3C) Continuity check between ter-
minals (8 and (9).

Use the same procedure as in step
3A, and check continuity between

terminals (8 and (9) . Refer to Figure
EF-41 for circuit details.

(4) Air temperature sensor

e Make sure that air flow meter con-
nector is securely connected in
place

o Check continuity between ter-
minals @ and @) .
*Test results

e Continuity exists .......... OK

o Continuity does not exist . .. N.G.
*If test results are “N.G.”, proceed
as follows:

o Check the circuit indicated by large
solid lines in Figure EF-42,

(5) Fuel pump contact points

e Disconnect rubber hose in the line
between air cleaner and air flow
meter.

e Make sure that air flow meter con-
nector is securely connected in
place.

® Depress air flow meter flap, and
check continuity between terminals

and Q0.

*Test results
e Continuity exists .......... OK
e Continuity does not exist . .. N.G.

*If test results are “N.G.” proceed
as follows:

¢ Check the circuit indicated by large
solid lines in Figure EF-43.

(6) Water temperature sensor

® Make sure that water temperature
sensor connector is securely con-
nected in place.

® Make sure that ground lead wire is
properly grounded.

e Check continuity between terminal
@3 and body metal.
*Test results

e Continuity exists .......... OK

e Continuity does not exist ... N.G.
*If test results are “N.G.”, proceed
as follows:

¢ Check the circuit indicated by large
solid lines in Figure EF-44,

(7)  Electronic fuel injection relay:

Fuel pump relay

e Make sure that relay connector is
securely connected in place.

o Check continuity between terminal
@0 and body metal.
*Test results

o Continuity exists .......... OK

EF-22

Continuity does not exist . .. N.G.
*If test results are “N.G.”, proceed
as follows:

@ Check the circuit indicated by large
solid lines in Figure EF-45,

(8)  Air regulator and fuel pump

® Make sure that air regulator and
relay connectors are securely con-
nected in place.

e Make sure that fuel pump harness is
securely connected to fuel pump
terminal.

o Check continuity between terminal
@9 and body metal.

*Test results

e Continuity exists .......... OK

e Continuity does not exist ... N.G.
*If test results are “N.G.”, proceed
as follows:

o Check the circuit indicated by large
solid lines in Figure EF-46.

(9) Ground circuit

e Make sure that ground connector is
securely connected in place.

® Check all ground lines to ensure
that they are properly grounded.

9A) Continuity check between ter-
minal (§) and body metal
o Check continuity between terminal

® and body metal.

*Test results
e Continuity exists .......... OK
o Continuity does not exist . .. N.G.

*If test results are “N.G.”, proceed
as follows:

® Check the circuit indicated by large
solid lines in Figure EF-47.

9B) Continuity check between ter-
minal (® and body metal

Use the same procedure as in step
9A, and check continuity between
terminal () and body metal.

Refer to Figure EF-48 for circuit
details.

9C) Continuity check between ter-
minal @ and body metal

Use the same procedure as in step
9A, and check continuity between
terminal (9 and body metal.

Refer to Figure EF-49 for circuit
details.

9D) Continuity check between ter-
minal @5 and body metal
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Use the same procedure as in step
9A, and check continuity between
terminal @9 and body metal.

Refer to Figure EF-50 for circuit
details.

(10) Altitude
models only)

switch  (California

e Make sure that the altitude switch
is securely connected.
e Check continuity between ter-
minals @ and 9.
*Test results
10A) If a check is made in the
“low” altitude zone [approx. 1,120 m
(3,675 ft) or lower, or approx. 660

mmHg (26 inHg) or higher] :
e Continuity does not exist .... OK
e Continuity exists . ......... N.G.

10B) If a check is made in the
“high” altitude zone [approx. 1,120 m
(3,675 ft) or higher or approx. 660
mmHg (26 inHg) or lower] :

¢ Continuity exists . ......... OK
e Continuity does not exist ... N.G.

If a test result is “N.G.”, check the
circuit indicated by the large solid
lines in Figure EF-51.

2. Continuity check using a
voltmeter (1)

Notes:

a. Set circuit tester in the DC VOLT
(DC “V”’) range.

b. Connect negative terminal of” volt-
meter to body metal with a lead
wire,

c. If tests check out “N.G.”, be sure
to turn off the ignition switch and
to disconnect battery ground cable
before tracing the circuit,

EF361

Fig. EF-35 Check at 35-pin connector (“V" range)

(1) Revolution trigger signal

e Make sure that ignition coil connec-
tor is securely connected in place.

o Turn ignition switch to the “ON”
position.

o Contact terminal () with positive
lead wire of voltmeter.
*Test results

o Voltmeter reading indicates power
line voltage ............... OK

e Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

o Turn ignition switch to the “OFF”
position,

e Check the circuit indicated by large
solid lines in Figure EF-52.

(2) Power line circuit

e Make sure that relay connector and
6-pin connector are securely con-
nected in place.

e Turn ignition switch to the “ON”
position.

e Contact terminal with positive
lead of voltmeter.
*Test results

EF-23

e Voltmeter reading indicates power
line voltage ............... OK

e Voltmeter reading does not
indicate power line voltage . . N.G.
*If test results are “N.G.”, proceed
as follows:

e Turn ignition switch to the “OFF”
position.

® Check the circuit indicated by large
solid and dotted lines in Figure
EF-53.

(3) Injector and dropping resistor

e Make sure that injector, dropping
resistor and relay, and 6-pin con-
nector are securely connected in
place.

3A) Terminal {4 (Cylinder “4”)

e Turn ignition switch to the “QN”
position.

e Contact terminal with positive
lead wire of voltmeter.
*Test results

e Voltmeter reading indicates power
line voltage ............... OK

e Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

e Turn ignition switch to the “OFF”
position.

e Check the circuit indicated by large

solid and dotted lines in Figure
EF-54.

3B) Terminal @ (Cylinder “17)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal 19 and ground.
Refer to Figure EF-55 for circuit
details.

3C) Terminal @) (Cylinder “5™)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal §0) and ground.
Refer to Figure EF-56 for circuit
details.

3D) Terminal @) (Cylinder “6)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @D and ground.
Refer to Figure EF-57 for circuit
details.
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3E) Terminal  (Cylinder “3”)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @2 and ground.
Refer to Figure EF-58 for circuit
details.

3F) Terminal @ (Cylinder “2”)
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @ and ground.
Refer to Figure EF-59 for circuit
details.

3. Continuity check using a
voltmeter (2)

Notes:

a. Set circuit tester in the DC VOLT
(BC “¥”) range.

b. Connect negative terminal of circuit
tester to body metal with a lead
wire.

c. If test results check out “N.G.”, be
sure to turn off the ignition switch
and to disconnect battery ground
cable before tracing the circuit.

d. Disconnect lead wire from terminal
“S” of starter motor.

e. Disconnect cold start valve harness
connector.

(1) Starter signal

® Make sure that relay connector and
6-pin connector are securely con-
nected in place.

o Turn ignition switch to the
“START” position.

@
)

Contact terminal with positive
lead wire of voltmeter.

*Test results

Voltmeter reading indicates power
line voltage .............. OK
Voltmeter reading does not

indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

Turn ignition switch to the “OFF”
position.

Check the circuit indicated by large
solid lines in Figure EF-60.

) Air regulator

Make sure that air regulator, relay
and 6-pin connector are securely
connected in place.

Turn ignition switch to the
“START” position.

Contact terminal @ with positive
lead wire of voltmeter.

*Test results

Voltmeter reading indicates power
linevoltage ............... OK
Voltmeter reading does not

indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

Turn ignition switch to the “OFF”
position.

Check the circuit indicated by large
solid and dotted lines in Figure
EF-61.

EF-24

(3) Cold start valve and thermotime
switch

e Disconnect thermotime switch con-
nector,

® Short circuit two pins of thermo-
time switch harness connector,

harness connector

EF660
Fig. EF-36 Thermotime switch harness
connector short circuit

e Make sure that relay connector is
securely connected in place.

e Turn ignition switch to the
“START” position.

o Contact terminal @) with positive
lead wire of voltmeter.
*Test results

e Voltmeter reading indicates power
linevoltage ............... OK

o Voltmeter reading does not
indicate power line voltage .. N.G.
*If test results are “N.G.”, proceed
as follows:

o Turn ignition switch to the “OFF”
position.

o Check the circuit indicated by large
solid lines in Figure EF-62.




Engine Fuel

unod youms apf L&-dq St

19943
3R
f6n i
_o~V|r||||v1 e - 7
“ mv+ _“T “
1
G o=
o -
120 4 365"
2 1 NOILINSI
b O—
1 R L T D I T T T i | N (N SN K S 0 O N O IR O A S
" i r B
162) ! 2! 1
o OF ],
199) 4 1 [ I
1 |
| 2 € 015538 <Y S T
= o 9NIdd0Na 37LIONHL
“ H HOLIMS
“m&_o“
1
1
12— (Bl b
“omn _\rv ”
_ -
He—
e PO
12—
1 Jm_\‘__\ 1
1 ) 1 |
“.v&w?l
! NL_
1G——h — ¥3L3N
gl DT Mo div
| S m
A (32
R EN gpr-—----- q
e |
= Jr 1 - Vel J
. HOLVINOIY
qv
L‘:n 1) [os og| |ss 1| 1b 2€| jov e€| |88 I i€ g1l |6t
Q304 ?..J" “ﬂ.. ..J“ ? ...m m..A.fJ“ __..__.lm "ﬂ__._j_" [ =|m !
A [ [ (Rl (i | e | I ! !
11 El ) (] ] [ |
AN3LIVS L I JREIL AL CEG TR (R o _
NO\ .0 /440 MNIT L_ L [ — [ L= e__J Lo__J
MS NOILINSI 378iISnd 91k sk o ¢ihko 21k 11AD  HOSN3S dN3L JATA MS INILOWNIHL
YOL23NNI N3IIVM  18viS G109

EF-25




Engine Fuel

umoud yopms g 8g-44
29943

HJLIMS

IIIIII J

¥01SIS3Y
ONIddo¥a

7103

H313W

]
0

LAVLS

mGW
NO\C /340  uNIT

AY3llve

‘MS NOLLINO!

JOo

prmll.r]
=“J3

L. 0w

L

3| —-
|

(%)
<
NP

wr- - ==
= |
oLl
or—- -
;l
©
Iy

HO1VINO Y
yiy

-

_- e —————

-y

!
L

¥3iVM  1Y¥viS Q0D

MS INILOWN3HL

EF-26




Engine Fuel

1HNoa> Q puo @ uaamjaq 4232w moyl Ny 6&-44 g
£9943

1109

!

€

r__

mo._.m _mwm MS w>n_<>
ONiddo¥a 3TL1048HL

HOLIMS

~ Y313N
MOT3 ¥V

N/6b

¢ | 2L gyr=-- -~

¥OLVIN9O Y
yiv

JO
<
ok

!
iJS
[Te]

T~
"
htd

Jo
<

==

7]
2}
(@]

- N

dANd
13nd

g
-
%

o
‘
—

|
L
|
|
L

L=

A¥311v8

o _
NO\ 2 /440  yNIT S INILOWYIHL

‘MS NOILINOI  3718ISNd

Wr- """ M

owr--"—-—-

L
N7
- |

=
()

YOSN3IS dW3L
N! Y3lvm  i¥viS G102

= |
(8)

EF-27




Engine Fuel

1nouo (§) puo @ usamyaq 4230w moyf 21y 0p-4d F1d

#9943
_I—|J
i}
ey i
00— iy
! |
11—t ! w"u‘ “
) I 1
2 3563
iep 1 NOLLINS |
| wvr”
N oo 7
2 2.
mwNv ® M-“ - m
PO “wolsis3Y TEN g
Doy MS IATYA
122) prSim ONIddOua 37110MHL
1 \“ HOLIMS
j1e—
1 S+
e
T
28 WTI 1=
1 ol
oy It
1
1SO— ¥313IN
)Y MOT3 ¥V
| N
S
m (32
SE | 22 gpr=--——- -
gy
= e __ - _
¥OIVINO I
¥y
L“E 1€ |9 o¢| |ss ¥I| 1t 2¢| jov £e| |8 o1 [u€ €1 |6 ¥
Hn T T T N TR T T T T ¥
1 i ' 1 1 I i i 1 | ! | |
g R R R g R I !
| | 1 | 1 i 1 | I ] | 1 ] !
() ! ! | ! i R 1 ] 1 i | !
A¥311vE ! | ) ) ' | LT 1 | ! ) | |
NO\C /340  wNiIn L [— v_J L_J L L= L-_J 3
‘MS NOILIND!  3781Snd 91k Gl ik gk 20k 11K MOSN3S dN3L 3ATVA MS INILOWYIHL
, ¥0123rNi M3IVM  1Y¥VIS Q7109

EF-28




Engine Fuel

11n2410 (§) puv Q usamyaq 1230wt mol 4V Ip-49 S1d

59943

e .
MoI5638 =¥

ONIddOoda

MS 3IATVA
371108HL

Y313NW

HO1VINO3Y
yiv

<
m

(']
o

1
OLizgs a8s)
= . i
1208 !
i 02
268
cLigg 0886
— B
._‘ 9Li098 o8
e =
dinnd vlipes 288 8%
3nd A, NIV~ ]
Ad311vE
MNIT
3nsisnd

Pali)

|
4O

_._la

L'——_____'J ~

L=222

Lo o

kY

wr====5n®
(8]

el ittty

[+ i

ko

(8]
Q

¥3ivm  1¥vis 0102

Lo
MS INILOWYIHL

EF-29




Engine Fuel

Hnoad dosuas aungosadway sty Zp-49 Sid
99943

HJl1liMS

| S
UO151538
9Niddo¥a

=l

1100

MS 3ATVA
37L108HL

H313N

2]
o
"]

MS NOLLINDI  3781SNnd

A¥3livg

LTS 200

—J9

OWr- """ 2m
L.

Wr-=-==-9m
=1
erzmm-o ¥

>y

B
O

-
(8]

v 2¢
]

3

=20

Lo

1
1
I
|
!
J
LS I - 1.6}
H0123PNI

0

SN

-

(334
5
]

L_____:ZJR
“oo=e-om

~ Fr--—==—9
_— e ———
|
>
O LT

[8)

!

e _J
HOSN3S dA3L
¥3IVM  1¥VIS G100

be ___ ___ g

401vIN93Y
div

—————

EF-30




Engine Fuel

nnoa1d spuzod 3oojuod dwnd ang gp-J. Sl
2994 4

_|ﬂlu
—_Jd
fen i
wo V\m _ “.l“|||||J“
1
:N/J.w. “ ﬁ !
! 7T
e e o ——
e ! 109"
"ms o NOILINSI
s
“vNu e T I
" O+ _ 21 n w i
RN ] w Bl !
_va er S ! ! IS m Al ;
t 1 : . i
. i ! : . . [
L HOISISIH * m | : u AS IATA
m Nﬁo - 9Nidd0¥a : i 37110MHL
1 st HOLIMS R
82) !
[}
0\ 1
P g
j1e—
st
1CE—1
I m“\A 1
o8 —+ _
S—
H¥I1IN
MO13 ¥iv
[T g .
] i 1
L o -t 1
ON__wa Frreiad L_
= - 1
lhag t R H01v N9
"uww -T2 S 1 Hiv
2ligg i
1
€Lkgg N 088,
e O 4 se| |12
9L09g 98| ¥
La -— ig| |96 o| |ss I |Ib 2€ jOv €€ |8 s| |L€ gl |ev v\ /9%
Tand T hid A T T R L L Y L I L I B 1
TTAVA3Y _ ' o T Lo _ ” ! i i ! “ "
L 8IS § | “ ) " \ iR 1 i h " | ! “ “ 1
° AN3LIVE AL L AL L AL SR e R
NO\©° /340 NN L_d Lo L_d L_d L_ L __ L Lo —3
‘MS NOILINGI  378ISnd 91y gk vk gk 2k 1K) HOSN3S dW3L IATVA MS INILOWHIHL
0403PN u3ivM  1dViS G709

EF-31




Engine Fuel

N2 10sUdS dunyviaduwa) W2IPM BH-JT R
899413

! T HOLIMS
189)

llllll ~J

¥0.1S1S3y
OSNIddo¥a

109

MS 3ATVA
37L108HL

¥313W

diind
13nd

LHVLS|

NONC /440  ywNIT
MS NOILINDI  378Isnd

A¥311ve

Wr--“"~"~—21mM
wr~-—-———=-1

«r--oT=

¥
o
™M
4O

I
1
|
1
|
i

L= = 21

[
R L%]
YO1D3PNi

= |
(8)

d01vINO3y

yiv

0

]
i

[,

~N I"__"’_"_ﬂm

-
O LTS

—_————————
>

(&)

HOSN3S dW3L IANTVA

¥3LIVM  1¥VIS G102

EF-32




1noad Kojas dund 1ang -4 “Sid

Engine Fuel

69943
TLJJ_ — {1
161) i .
o2 o=
1 )- 1 )
__N/ \_ r———-—=-- ! i Ih
D oy ! 7T e
2 ! ! -85 NOLLIN9!
1 mT ] ”_qov
£ | _ Ty .
! N\ ! 1 ol r—— -
1 Ot  pp—. ™%y !
| ! H " u 1
3 | ST 4 N_ _
1 \.\" i & CIH !
162 i i GG . |
' 2] “ ] % AT
H ! [T o
ey uO1S1S38 = N Liouny
12— SNIddO¥a
' o4
1 \ HJ1IMS
1 1
1
1 m_v"
e
[} ¢/.
[l Taq il
e s
e — 1
i D+—
e | w3
w 8+
- -
| _m
4 i -~~~ T777™77 3 mv_ulﬂ ||||| J“
S€ | 2z “ ! e |
: 3 (e \ SR} ?m_. IIIIIII 3
- o~"~mmro/ eIy ¥0Lv N9
T 1 Liogg ! giv
02
2Ligs i9€ _
(EIkgs N
1
H S.io3g 98, L¥ 1€l |os os| ss v1l v 2¢ jov ¢¢ |oe 1| e
dnnd vLipge 2881 8Y FI T T T T TR T TR 1
|||||||||| i
13nd R AED = ¢ e e o i
LS 11 I m | ! “ Lo m
A¥31ive Ry i et B gt L= L
NONC/440 NI o1y cikd wiko erp 2w 140 uOSNISAWAL  IATVA MS JALLOWNIHL
MS NOILINO!  378iSN4 HO123PNI yilvM  1YV1S G109

EF-33




Engine Fuel

nnoa1d> dund janf puv 4opopnsos Yy 9p-Jq g

04943

; \
| _—
T o
I
I |
il
| S, .]
1109
NOLLIND!
3
MS IATWA
HOLIMS 371L108HL
3an.L
~iLv
oy Wéa%:J_
...... L_h
L
| R—
] ¥3LIN
. i MO HIv
! A
- w .
F__ LI
OLzgg N\ . [.u,.
= - bEL
_h%wm H01vIN93y
2lidy ¥iv
. 168
Q cLikgg O\
1
.—. ~ SLi09g
: € |96 o€l |s§ vI| |Ib 2¢| lov ¢g| |8 <] i€ 6t sy| |o¥
dwnd ! - - _ L2
i || vpes T T YTy TR T T T T T ¥ T T
L JUAEL A TR T TR TR Y ary ! I LT
[ s 11 AT Al A (R T | | ; !
hLMWWII LN L JEEEEL L | i B ! i ! ! |
NO\ & /340 MNIT L. gl L_J gl il t__ L _ i,
MSNOILINDI  3781Snd | 9k sifd vk giko zZifd kD MS INLOWNNINL

Ul o 4P NI

H3LvM  dsvls w107

EF-34




Engine Fuel

oo (jp3ouw Kpoq pun (§) usamyaq) punotd Lp-47 H1d

14943
Y
feny i
TN 2
102) oy N A 3
: T T
i =l
“ Yh ! “
_NNV “ | S, o
R S — 7109
€D o NOLLINSI
1 )a;
way 8 U ey o b i e
1 klﬂp r ko
§ Ty !
16D 1 2t !
T e il J _
i |
"wNv NS L iy . €! * |
o WOISISIE =) S TATA
12— ONIddOHG MS 3ATVA
o OF— TR ERIT
JLiMS
182) “
1
62 |
1
!
L e "
:mv{/r_r l
! L d)a; 1
2yt _
(AL
1 /m_vm + "
o h - |
t -
o -
) 2 T I T T o e ma i T S N O T N N N O A N I N eyt
1SD—<b ¥3L3N
it Mol 8w
- S
NY6¥
SE| 2L gpr-————— 1
e |
- L J
¥OLVINO3

%Hz Ig| |9 Of| |SS +I| |Iv 2¢ jov €€) |8€ &I |U€ €1 |ev

J3n4 (LI S T L EI L ye 1K}
1
i1 [T Y Y (Al TR | T RE
! i | | 1 1 | I 1 | ! h 1 !
H g L At 1 | e 1 HE ! !
Ad¥3live LT Ry Ry RS g L3 [ ! !

L_ R (S [ L L_o L__J L4 Lo__3

‘MS NOILIND! 38iSnd 91ky  Gky vy giky 27k 11k MOSN3S dW3iL IATVA MS INILOWYIHL

OlJ3rNI ¥3lvm  1yvis @100

EF-35




Engine Fuel

1noa1d> (1mpaw Kpoq pun (§) usamyaq) punotn 8p-4T ‘Hid
ci{943

102

|||||| Lwﬂv. £ “I J
HO1S1IS3y e
A
HOL1IMS
3ani
“ILav
IIIII "
» :
L M vt .}
L —
L
¥3L3IN
MO14 IV
(32
7] .
mv“w - 0
- CT 3 il s
¥O1VINo3y
div
._y . ¢l |9 of| |sS €¢ sl| |2¢ 6t
dAnd - -
aI3n4 “\ _I“ “1._ -lu _ﬂ. "1.. -lu In
it I Tl ﬁ
o I & | e | _
[¢] I ! I
’@l A¥311ve L S E . kgl |
NO\ o /340 MNIT L- S L L= L__
MS NOILIND!  378iSNn4 914y gk 2 1 KD MOSN3S dW3lL MS INILOWNIHL
H3ivM  1¥viS G102

EF-36




Engine Fuel

1noad (mpraw Lpoq puv @ usamyaq) punousn) gp-44 S1d

€4943

- ___ iy
W015538 &

HOLIMS

ONiddoua

S |
MS 3ATVA
3TL108KHL

Y313NW

0
o
b
<
_19

MS NOLLINOI 378ISNnd

A¥3iive

vl

—

T

Wr- """ g1
L 1w
——————d

P
<
nromz=-a i3

o)
owr-—-—T"——
-

5 t—

e

=1
(8]

-

‘1Ko

be___ ___ 2

¥OLVIN93Y
yiv

L
1
I
I
1
!
}
|

¥3IVM  1HVIS Q10D

MS INILOWYIHL

EF-37




Engine Fuel

1mono (10pow Kpoq puv @ uaamyaq) punosn 05-47 Bd

vi943

HOLIMS

YO1Sis3y
9NIddO¥a

||||| %y

102

MS 3ATVA

6%
2L

¥313NW

"2

<

LIS

zo@&o AN

MS NOLLIND!  37181Snd

AY3ilve

-
J0

L_———=
Lo ===-4

Wr----—2mMm
¢razmmmon®

[+ ey |

=
-
S

(8]
(&)

4O

2| -
25| Lommmn

]
ars

I
Lo

>

-
~ Fom===-a R
()

Srooo=s

St

1
|
i
i
1
1

L_J
3ATVA
Y31V 1¥ViS 010D

¥OivIN93y
yiv

MS INILOWYIHL

EF-38




Engine Fuel

(s12pows Drus0f10)) 11M2430 YoM 2pMIY  1G-4F Fid

6L943
Y
feny i
' D
10g)—————
I Ve
L
" ¢v<
120 |
N Jammmn
€D
! 1)a;
Rz
)¢
T4
Y gy | .
'90) mL : (S —— %yl
N HO1S1S3H MS IATVA
22— ONiddO¥a 37L108HL
' Oﬁq HOLIMS
.wNv__v" w_mm...%
“ 1 (3 =2
62 _ 218 J"
gl N
00—
=)
18—
h Q/—\ﬂ T
12— y
o 0T 1 ,
eey— ~ i
.¢0w_T
s m_ ETE
U8 MOT3 HIV
b S
i
IN/EY
S¢ | e _ﬂl-{:-{--}" gpr-—- - -
| m +—& "
Oliz8 T vmm .PHL .
= = | L — ——~ ]
11008 I HOLVINO3Y
198 rL\oI& Hiv
clicg .wmo_
cLhgg umlw_.m\nﬂlil
i
H 9iogg _ 98] L¥
Lo - I§| |95 o€| |s§ #I| |Iv 2€| |ov €| 88 Gl |.€ sy |6y Lt St
Eh bLpgs 88 YT Y T LI L L L T 1 ] 'Ry r
AV3Y - ! | im! a1 1 _ i Hoal | ! “
| s 11 ) (Y (AN (A Y (R “
I 1 1 I
A¥3LIVE AL JEEEIE SEEREL TR L JEL SEIL S i |
NO\C /330  uNIN L_J Ll Lo d el [ LS L__J L_--J
MS NOILINS! 3718ISNd 91ky Gk bk g1k 21k 1 1K) YOSN3S dW3L MS INLLIOWYIHL
o HO1J3rNI H3LUM  1¥VIS @02

EF-39




Engine Fuel

1o ppudts 4233143 uoynondy zg-449 Sig
9943

7102

MS 3ATVA
37110¥H1

T

YL __ - _=

HO1v N9 3
yiv

A I
feny
! Ir—
102)
N
12—t
D g
2
N
€2
ngw\"‘
_v 1
POt
N
192) & %6 |
! [ i
P 6 W0I§538 =7
22— 9Niddoda
“ O_\rﬂ HOLIMS
1
ﬂ||llllllllllllm
! ]
Olizgg age Tt
— g -y i
o= —F—l‘- _
= ™
NN“mm i i
elikgg um9mnv
_- o
| og' Lt
;y Emomm mum“ € 1 2¢| jov £€| B8 o1 |2
dANd vl.pg8 2688t _ﬁ. _T-A-J_ __u.-.I“ “‘m-qu “1 -J_ "l..-J_
1and e a1 i - A AN AL SR SR PO S
! i | | | 1 | 1 | i ! !
it 1 i I 1 | | | i i 1 n |
i i ) t 1 " ” " “ n , 1
NO\C /440  yNI A¥3LIvE S S Bl S Sl T Sl SR Rl L=
MS NOILINO!  378ISnd 91k  S14  pikD nu& rA Le] L%]
i

Y¥3lv™M  1y¥vLS 4709

EF-40




Engine Fuel

nnoao aut) omog g¢-44 14
L4943

HOLIMS

L ___ i
WI5E38 <

9NIddoua

MS IATVA
371108HL

¥313W

0
Q
o~
n

‘MS NOLLINOI

1 MNLS
rumwl.ll.a/b.n
NO\O /34 ANIT

378isnd

“P o

A¥3ilve

5 e e s o e e e o o S S L S o S

S ——

L5

Or-"--"~"=21M
7Y bttt L2

)
mr--" """

-
(8]

JO

I—

|
L

Z3
(8]

["+]

ol pthentniria R
~

<

NP
%) L_______la

=

€l

r
| L
|
|
|
|

YOSNIS dWN3L
¥3Ilvm  1¥vis G100

¥O1vIN93yY
¥iv

MS INILOWY3HL

EF-41




Engine Fuel

11n0412 40381824 Surddoap puo (,, p,, 12pulja) 10322fuf pG-Jq St

102

MS 3ATVA
31L1I0¥HL

¥313N

8L4943
T
&N
' NvJ_
0y —A————————y
. €
1
N LR
_ 71
2 |
“ m ]
2 91
et
b
g
159 g
I i b — )
& 015538 &
_FTQF 9NIddONa
"va \" HOLIMS
| S Im
1 H |
) H o»wmwoﬂ? ammm?
= - e e e oy <
“. ..“. _Mwwm i 53
e — 4
| 2ligg 9¢
{ ! 01
H " wtoMm _ 98| L¥
aWng i ol T 1g| jos og| |ss #i| [1v 2¢g] |o ge ¢l |22
T304 i pe8_____ % el (a9 LT I T I L
1 AV13Y “ “ 1 “ " “ “ “ "
o 11 [l ] . I |
.mo,mowwr-ﬁvx -7 |AaLwe (L S L S L s
NI — - - . —a -
MS NOILIN9I u._m_m:h__r 91k g1k vk ik £ 1159
- - ¥OL123FNI

¥OLVINOIN
¥V

St 12
1l 6 Lib\| | 9%

“l :J_ t L |

t ! “ t

Mmoo

| |

_ { | !

Lo J Lo
YOSN3S dA3L JATVA

3LvM  1yviS G109

[Te]
<

ity

=

—_J
INILOWNIHL

EF-42




Engine Fuel

1no4o sogs1s24 Frpddodp pus (1, 49purjd) 10100fu] 9G-4F ‘14

64943
Y
len) /“
s N -
s E—— N —
! % | “
1 _Nv‘ J_h I !
2 71 oo S
1 [l 102
o ST NOILINSI
_ms 1
1 2 va
'y r——==- )
| 2 Nv% 2! " WV 0|~ |
G H
"8 oY L1 m
1 i ]
| S ) |
" ey 018138 =7 #S IRV
122 o 9NiddO¥a 3TLI08HL
"wmv \“ HOLIMS
H gpr - - .
i . ]
= : 3 i
i | S0LvIN93Y
h | yiv
N
1 |
[
|~x “ 1 \"4 12
1
T 1€ |os og€| |ss Il 1v 2¢| jov e€| |8e oI |u€ gl |ev uv\| |/ov
e 1! T T I Y R X T T L 1 KL
| t i | |
Wow ] [ FE (T (Y | AN N |
L I S - 1 1 | i | |
i zﬂ@a A B e ! T Kol T el T bt B ol S e Lo Lo
I 'msNOILINGI 378iSNd "... H 914 Gk vk gk 21k 11D HOSN3S diW3lL JATVA MS INIIONNIHL
! » O---- 0123FNI ¥3LWM  1HVIS G109
L

—————— -d

EF-43




Engine Fuel

ymos 10351551 Surddoap puo (,,G,, 40pullks) 10302fu] 95-Ad
08943

1
- ]
ig O
T _ .
! 1
I 1
1 '
e J
1102
NOILINSI
r———-—-—-- hl
1
Z! V !
I m "
p— 2 €
HOLSIS3Y MS IATVA
ONIdd0da 37110¥8HL

Y313W
MO1d YV

@oﬂlll. |

N
~

— " L
[}
= | ———— Lom oo .
1| r .“. ¥OLV N9
HR yiv
I l
i 11
I
1 ]!
JnA 4 1) |9 og| |ss v1| 1v 2€| OF €| |82 sl |28 €l |y
dHnd “ “ ] m... LY _ﬁ“ E T I | J_ m._. J“ m.__ ...m r ¥
= i | i i ] H \ }
s S| 1AL A [T | |
L lFl - 1 1 | 1 | i | 1
“ NO\ .0 /440 RN J_ Au3L1v8 ” _rlln gt _rll__ “rlln L= L= _FI|L Lo_J
| | MSNOLLINOY 378iSnd | J 91k GIA piks gk 21k 114D YOSN3S dW3L IATVA MS INLLONYIHL
1 - Q- ¥0193FNI ¥3IVM  1¥V1S Q100
L

EF-44




Engine Fuel

210410 10381524 Surddodp puve (.9, 22put}k) 10300fu] LG-d5 814

L8943

HOLIMS .
3ani

F IIIII 1,
MOI5538 <]

9NIddOo¥a

102

MS 3IANTVA
3711048HL

¥313NW

L
NO
‘MS NOLLINOI

LYVLS]
0

/340

—-o\p ="

ANIT

3781Snd

!
L

Or- - -2 m
] |
L e me -

ey
Dy
(]

n
(o}

wro==omam

L=

;I
O

N
1.

<

<
~ r""“——"_“lzg

D rT_ T

L2202

-;I
[8)

w

ol pivinlalatirie =
(121

__13

| o~

b

(8]

¥OLvINO3y
yiv

1 i 6y LY 224

_| . , ]

| ! ! i

| ! ! i

t ! ! |

I I

| ! | "

e__J L
HOSN3S dA3L JATVA

¥3ivm  1MVLS G102

Lo——J »
MS INILONYIHL

EF-45




Engine Fuel

210420 10351524 Surddosp puv

€8943

{..&,, 42pulA2) 40302fu] 86-47 10

HOLIMS

S %ol
015538 Y

9NIdd0¥a

d313W

be __ - _ __ g

YOLVINO3Y
‘ 13

0

MS NOILINDI

378184 n.!@ mnlll..

bLipgs 268 8%
L e ]
FUREL] =
L T
n@ O\o-—- |A¥3LIVE |
NO\C /430 wag 1 “
1

JO
<

|
e

-JS

L=
|
LT
1
( S—-

Wr--"7"""21m
ettty -

QL -y
k)

“w |
(8]
Y
o

¥3ivM  1YviS @700

(=]
—

EF-46




Engine Fuel

112420 10351504 Swrddoup puo {, g,, 10put]k2) 10300fu] 69-49 81

£8943
.\uL_..MJ_
.61 V
© 2
1Q)————""" T
: A T -
._N/ 2. ! !
g ! "
22 ! e - — _
e 1109
€ I NOLINSI
! )+
_.VNV S Ee A 0 TR opepn. - N KN S A RN O O
it r B
e 21 0
,  8H 8l _ _~
'90) /" (G- % € !
N ¥o151538 =] e
_R\%_ﬂ - 9NIddoHa 371108H1
“va U HOLIMS
e
ey ,u (
a0 T =1
' m_va_ | JI S,
e 1 _
' 9 ;
R , :
W MO BIV
gyr—" -~ 7
I +— ,
! .
! 12 Y e
| i 'émgg <1 ¥OlvIN93Y
TR e ]|
] clice 9% , ,
1 i —eT RO ol
{ i [FR]3-7) oww“mm
Pl | - 7
L] Stiose %, L¥ 1g| los og| |s
1 | = - ¢l Iss w1l [ib 2¢| jov €| |8 GI| L€ sl ey ¥
dnnd | i ~ - - -~ - - 5
By vipgs  8B8Y EY YT T TR T YA TINT L H L ¥ s % *
i 1 Av13Y - aE1 AT LEEEE | im | m! N om! | ' !
! ! LANLS - _ ! ! ! i ] ! ! 1 I ' ' 1 i I
! ' /B | Al AR (Y [ A | LR i ! !
" .I@L-!o)vn.. A¥311ve i AL JEERAL TR JERE (R L s e m
i NO\_c /440 WNIT 8 { L_d o L L—_d R Lo L__J I Lo
I | msnotLinot  378iSnd 1 | |..|.“ 91hky Gk bk gk 21k i 1K) HOSN3S diN31 IATVA MS IWLOWNIHL
| @n HOLD3PNI ¥3iVM  L8VIS Q100
| . e e e e e e = =

EF-47




Engine Fuel

210419 puts 121038 09-47 F1q

8943
iy - 1
[ '
1
=
! t
| S —
11092
NOLLINSI
| t
1
Z " mv ?_ !
m_“ . '
| S, L_\ﬁv. € L L.
HO1SIS3Y MS 3ATVA
9Niddo¥a 371108HL
HILIMS
3ani
JHav
2§ L“
1

(334
el gpr——-——- 1
i i
MO I
= 143 _F ||||||| -
YO1vINo3y
yiv

LME 1€ |96 o€| |65 ¥!| 1b 2¢| jov €€ |8 Gl [i¢

304 TR KT T T ST T T L T
] i

AT TIT AT TRRT T T |

! I | 1 1 I | I | 1 ! i

R I ] I g I R I R 1 8 H

A¥311v8 ' | I | 1 [ i i i | ! |

NO\C /440  yNiT L4 Lo S L_-J A R

'MS NOLLINSI  378iISn4d 91k Gk piky gk 21k 1153 ¥OSNIS dW3lL AAIVA MS INILONYIHL

YOLD3NrNI YIiVM  1YvL1S @100

EF-48




Engine Fuel

unono 1opondasr 4V 19-A44 S

58943
[t
21
fen i i
2 a—
e ]
__NY H ! '
“ @ a1 _F L_
2 1 1l =y I T 30 :
I ] ni{e)e]
le2) o NOILINS!
LN
“.VNV m\"
re—== -
Lo N_u w |
_MNV H Ql—
s ¥} T |
' i 1
1 N %4 | S |
PP SRiddoua #S INTVA
o o 311108HL
t 1 HOLIMS
o 1
02 et
e—
e P
28—+
" GIN )
ee— 1
1 9D
POo— _
¥3L3N
MOT3 HIV
gpr-- -~ —- "
T _ .
e 3
¥O1vIN93y
¥V

_mIWm Omlmm #.Iﬁ.@ ano¢ mmlwm m_lhm €! lmv
||||| YT T HENT T HET T T X X Y} T X
|||||||| ! i I 1 | i ar | 1 I ! | I
A ISl (Al (Al Tl | R i !
! ] | | | i | i i H [ ! H |
1L AL IRA] (Y] i | oL I ! !
L= ol A e S et T R L= L4

‘MS NOILINSI 378iSnd 9149 G 14y L% € k) 215 1'1K3  HOSN3S dW3L JATVA MS INIIOWY3HL

¥3ivM  1Y¥VLS GT0d

mwulll ¥0193p

EF-49




Engine Fuel

FINOAD YIJIMS 2UIIOWLIBY] PUD 20D 34DIS PIOD Z 9T St

98943
‘sh I
' v“, ||||||| -
N —— I A
_~ AN \W 1 “
[RE9, -1 1
“ 3/_“ I% ! |
- 3 365"
! 1
i) ob NOILINOI
X D "y
w2 | —%v Fm——— -
'y N f - 2 “
59 ! I GG T {
= T—es] T |
' m/_ b Ky m_IIIIIIL_
Loy H01SISIN MS IATVA
7 o ONIddOua 311104HL
_va \“ HOLIMS
i H .WOD._.
wmu:v“ [ |I—._I.MNJ
0 i 1
2 o2,
08—
Ceh
ey
X N
e P07
28—
¢ m_v_’ 1
fe)— -
L 9—
o
Dl
19 _g N
== [
| SEp——
IS
U (X
Qe | 2L 9
:
= J
HO1VIN93Y
iy
us_ﬁa 1§l |96 og| |ss +1| |Ib 2¢f lov €€| (88 I |2 €1
J3nd (R T I T I T IR X IE
i
1 " “ ] “ " “ i " " i ! “
I 1 | l i ] il 1 ] I “ H ]
AN3LIVS 1L JBRAL JREEL (AL (AL ST (A
NO\ © /3440 MNIT L_1 Lo t—d [ L_1 L= L__J L__2 |
‘MS NOILINSI  378ISN4 9iky Gk Pk gy 2k 1160 HOSN3S w3l JATVA MS INILOWYIHL
YOL23rNI

Y3IIVM  1Y¥VLS G100

EF-50




Engine Fuel

wisSo1p Furiym waysks uonoafut janj 21uodI3Y £9-44 S1d

48943
(2) HOLSISIY ONIddOHG  {1) HOLSIS3H ONIdd0H0
ey 3%
% S o €
LNA T0RINOD | 19
D 3 (I300N VINNOLITYD)
HOLIAS 30ALLAITY
gi=ge
. AN S
Mu 7 w—
1 : v e
dNnd B e (e
. o BOIVINOT BV
IS |y sy ¥ T .Lm e &_m.»..._. n“m.mn frevd oiif T + 5
N LI £ I £ I £ O 4 ETTIL L |
W s 1 T T | I T e "_w." ".w“m"h
#0 Nouny AL (L (L & (S LRI . F
vl S Soups S Soonth R S R S Ll ¥ (G [ ] H N
_ﬁzwm [ p—_—
JNIVHIGWIL J3LVM f¥l
it K% ww m B @ 9@9 :ﬁ.ﬂ @ HOLIMS 3WILOWH3HL
9 S y £ 14 1 ON AN INVA LuviS G100 T

EF-51




Engine Fuel

CHECKING FUNCTIONAL
PARTS

1. Control unit

This inspection employs a
miniature lamp to check whether or
not the open-valve pulse for cranking
the engine is applied to the injector
when the engine fails to start. To
check, connect a miniature lamp to
the harness-side connector of the injec-
tor, and crank the engine. If the lamp
flashes due to pulse voltage applied to
the injector, the control unit is
normal. Since two different power
transistors are used (one is for No. 1,
2, and 3 cylinders, and the other is for
No. 4, 5, and 6 cylinders), this inspec-
tion gust be carried out on both the
No. 1 and No. 4 cylinders.

For confirmation purposes, remove
the harness connector of the cooling
water temperature sensor. If the lamp
flashes more brightly, then it is posi-
tive indication that the control unit is
functioning normally. This inspection
may be limited to the No. 1 or No. 4
cylinder only.

Requirements for inspection

1. The engine must be cranked at a
speed of more than 80 rpm.

2. The control unit may fail to
generate a correct pulse signal at an
excessively low battery voltage. It is
recommended, therefore, that a bat-
tery voltage of more than 9 volts be
applied during the cranking operation.

SR

Z b -
- > 1:/‘@\ \\»

/] =
47,

e —

A ’“ /,/%\1__‘? J//

EF352
Fig. EF-64 Checking control unit

Inspection procedure

Checking No. 1 cylinder

Turn ignition switch to the “OFF”
position.

[y =\ E a/A

1. Disconnect harness connector of
injector.

2. Disconnect cold start valve har-
ness connector.

3. Connect a miniature lamp to the
injector harness connector of the No.
1 cylinder.

4. Turn ignition starter switch on to
crank engine, and see whether the
lamp flashes or not.

5. Disconnect cooling water temper-
ature sensor harness connector, and
see whether the lamp becomes brighter
or not.

Checking No. 4 cylinder

1. Connect a miniature lamp to the
injector harness connector of the No.
4 cylinder.

2. Turn ignition switch on to crank
engine, and see whether the lamp
flashes or not.

Note: Use a 3-volt miniature lamp
with a special terminal connected
to its end as shown.

EF353

Fig. EF-65 Miniature lamp for
inspection

Judging criteria

The miniature lamp should flash
when the engine is cranked. In the No.
1 cylinder, if the lamp becomes
brighter when the cooling water tem-
perature sensor connector has been
disconnected, it indicates that the con-
trol unit is normal. If the lamp does
not flash, or if the lamp does not
become brighter when the cooling
water temperature sensor harness con-
nector is removed, it indicates that the
control wunit is faulty. Replace the
control unit, and carry out the inspec-
tion again as described above.

If the lamp flashes when the engine
is cranked, but does not become
brighter when the water temperature
sensor connector is disconnected, it is

EF-52

an indication that the water tempera-
ture sensor is faulty. Check the water
temperature sensor,

2. Air flow meter

Caution: Before checking air flow
meter, remove battery ground
cable.

2-1. Checking potentiometer

1. Remove air flow meter.

2. Measure the resistance between
terminals and (). The standard
resistance is approximately 180 ohms.

EF742
Fig. EF-66 Measuring the resistance
between terminals and (§)

3. Measure the resistance between
terminals (@ and (8). The standard
resistance is approximately 100 ohms.

EF743

Fig. EF-67 Measuring the resistance
between terminals (9) and

4. Connect a 12-volt dc across ter-
minal @ (positive) and terminal (§)
(negative).

5. Connect the positive lead of a
voltmeter to terminal and negative
lead to terminal (7).

6. Gradually open the flap by hand
to ensure that the voltmeter indication
decreases proportionately. If the indic-
ation varies abruptly, the problem may
be in the potentiometer.
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EF398

Fig. EF-68 Checking voltage variation
between terminals (8) and ()

2-2. Checking insulation
resistance of air flow meter

Check insulation resistance between
the air flow meter body and any one

of terminals @), @, and ©®. If

continuity exists, the air flow meter is
out of order.

EF744
Fig. EF-69 Checking insulation
resistance

2-3. Checking flap

Fully open the flap by hand to
check that it opens smoothly without
binding. If it doesn’t, it is out of order.

EF400
Fig. EF-70 Checking flap

2-4. Checking fuel pump contact
points

Continuity should exist between
terminals @6 and @9 of the air flow
meter when the flap is opened approx.

8 degrees. Continuity should not exist
when the flap is fully closed. If conti-
nuity does not exist when the flap is
opened, or continuity occurs at a
different position, replace air flow
meter as an assembly,

Fig. EF-71 Checking fuel pump
contact points

3. Air temperature

3-1. Checking continuity

1. Disconnect battery ground cable.

2.  Remove air flow meter.

3. Measure the outside air tempera-
ture.

4, Measure resistance between ter-
minals @ and ) of the air flow
meter connector.

EF745

Fig. EF-72 Measuring the resistance
of air temperature sensor

The relationship between the out-
side air temperature and resistance is
shown in the following chart.

Air temperature Resistance
°C (°F) k2)
-30(-22) 20.3 t0 33.0
—10(-14) 7.6t010.8
10 (50) 3.25 to 4.15
20 (68) 2.25 t0 2.75
50 (122) 0.74 to 0.94
80 (176) 0.29 to 0.36

If test results are far from the range
indicated in the chart, the air tempera-
ture sensor is out of order. The air
temperature sensor and air flow meter
should be replaced as an assembly.

3-2 Checking insulation
resistance

Check insulation resistance between
terminal @) and air flow meter body.
If continuity exists, the air tempera-
ture sensor is out of order. The air
temperature and air flow meter should
be replaced as an assembly.

EF-53

EF746

Fig. EF-78 Checking insulation
resistance

4. Water temperature sensor

This check can be done with the
sensor either on or off the vehicle.
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4-1. Checking on engine

Check the resistance of the water
temperature sensor before and after
engine warm-up.

Fig. EF-74 Measuring the resistance
of water temperature sensor
(on the engine)

1. Disconnect battery ground cable.
2. Disconnect the water temperature
sensor harness connector.

3. Place a thermometer in the radia-
tor coolant when the engine is cold,
and read the coolant temperature
(which is used as a reference sensor
temperature) and sensor resistance.

Note: When measuring cooling tem-
perature, insert a rod type thermo-
meter into the radiator.

4. Connect the water temperature
sensor harness connector.

5. Connect battery ground cable.

6. Warm up the engine sufficiently.
7. Disconnect battery ground cable.
8. Disconnect the water temperature
sensor harness connector.

9. Read the sensor resistance in the
same manner as described in step (3)
above,

Cooling water temperature Resistance
°C (°F) (k)
-30(-22) 20.3 to 33.0
—10(-14) 7.6 t0 10.8
10 (50) 3.25t04.15
20 (68) 2.25t02.75
150(122) 0.74 t0 0.94
80(176) 0.29 to 0.36

If the resistance of the sensor with
respect to the coolant temperature is
not specified in the range shown in the
chart, the water temperature sensor
may be out of order.

4-2. Checking water temperature
sensor off the engine

1. Dip the sensor into water main-
tained at a temperature of 20°C
(68°F) and read its resistance.

2. Then, dip the sensor into water
maintained at a temperature of 80°C
(176°F), and read its resistance.

EF405

Fig. EF-75 Measuring the resistance
of water temperature sensor
(off the engine)

If the sensor resistance with respect
to the coolant temperature is not held
within the range specified in the chart,
the water temperature sensor-may be
out of order. )

EF-54

4-3. Checking insulation
resistance

This test is done on the engine.
1. Disconnect battery ground cable.
2. Disconnect the sensor harness
connector,
3. Check continuity between the
engine block and one of the terminals
at sensor.

Fig. EF-76 Checking insulation resistance

If continuity exists, the sensor is
out of order.

5. Thermotime switch

Static check

1. Disconnect ground cable from
battery.

2. Disconnect electric connector of
thermotime switch.

3. Measure the resistance between
terminal No. 46 and switch body.

45 46
EF336

Fig. EF-77 Thermotime switch
terminal number

e The resistance is zero when the

" cooling water temperature is less
than 14°C (57°F).

e The resistance is zero or infinite
when the cooling water tempera-
ture is between 14 to 22°C (57 to
72°F).
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e The resistance is infinite when the
cooling water temperature is more
than 22°C (72°F).

4, Measure the resistance between

terminal No. 45 and switch body.
The ohmmeter reading is
70to86ohms ............ OK
The ohmmeter reading is not
70to 86 ohms ........ Not OK

Dynamic check

1. Disconnect ground cable from

battery.

2. Disconnect electric connector of

thermotime switch.

3. Remove thermotime switch from

thermostat housing.

4. Dip heat-sensing portion of

thermotime switch into cooling water

maintained at 10°C (50°F).

5. When the thermotime switch tem-

perature is just about the same as the

cooling water temperature, measure

the resistance between terminal Nos.

45 and 46.

e The resistance should be about
7852.

6. Increase cooling water tempera-

ture at a rate of 1°C (1.8°F) per

second until it is more than 25°C

(77°F), then check continuity be-

tween terminal Nos. 45 and 46.

o If the ohmmeter reading increases
from about 78% to infinite, circuit

EF336
Fig. EF-78 Checking thermotime switch

6. Cold start valve

1. Disconnect lead wire from the S
terminal of starter motor.

2. Turn ignition switch to the
START position, and make sure that
fuel pump is operating properly. Oper-
ating sound should be heard.

3. Disconnect ground cable from
battery.

4.  Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Disconnect electric connector of
cold start valve.

6. Put cold start valve into a trans-
parent glass container of min. 20 cc
(1.22 cu in) capacity, plug the trans-
parent glass container opening with a
clean rag.

EF757
Fig. EF-79 Fuel injection from
cold start valve

7. Connect ground cable to battery.
8. Turn ignition switch to the
START position. Cold start valve
should not inject fuel.

9. Turn ignition switch to the OFF
position, and connect a jumper wire
between cold start valve and battery
terminals. Leave cold start valve as it is
in step 6 above,

e Cold start valve should inject fuel.
If not, proceed to step 10 below.
10. With ignition switch in the
START position and cold start valve
set as outlined in step 9 above, check

fuel injection.
® The fuel injected .......... oK
o The fuel is not injected .... N.G.

7. Electronic fuel injection
relay

1. Disconnect ground cable from
battery.

2. Remove relay from vehicle.

7-1. Main relay check

1. Connect:l2-volt dc between posi-
tive terminal (86C) and negative ter-
minal @9 .

“Clicks” should be heard and conti-
nuity should exist between terminals

and (883, and between and
.

"

Notes:

a. Before applying test voltage to re-
lay, connect a fuse in series with
lead wire to prevent damage to the
circuit.

b. If available, use a 7-volt dc in place

of 12-volt to test relay operation.

EF-55

EF407
Fig. EF-80 Checking main relay (1)

2. Connect 12-volt dc between posi-
tive terminal @9 and negative terminal
®69). No clicks should be heard.
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3. If test results (steps 1 and 2
above) are not satisfactory, relay is
faulty,

2. Connect 12-volt dc to positive
terminal and negative terminal
©9. “Clicks” should be heard and

=0 of = )
0%, %

a uo @U @

elln ﬂ"a)@@l“@ﬂ"
17 nitim

EF408

Fig. EF-81 Checking main relay (2)

7-2. Fuel pump relay check
1. Make sure continuity exists be-

tween terminals and (89, and
between and (6.

- @89

o @69

EF409

Fig. EF-82 Checking fuel pump relay (1)

continuity should exist betwen ter-

minals and @89,
wmmmmmeemlo

<

—o+ @69

A._.%o. —————— -i--o

o=

£F410
Fig. EF-83 Checking fuel pump relay (2)
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Notes:

a. Before applying test voltage to re-
lay, connect a fuse in series with
lead wire to prevent damage to the
circuit,

b. If available, use a 7-volt dc in place
of 12-volt to test relay operation.

3. Connect 12-volt dc to positive
terminal and negative terminal
(@69). No “clicks” should be heard.
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4, If test results (steps 1 through 3)
are not satisfactory, relay is faulty.

8. Throttle valve switch

1. Disconnect ground cable from
battery.
2. Remove throttle valve switch con-
nector.

8-1. Idle switch check

1. Connect ohmmeter between ter-

minals @ and @.

EF492
Fig. EF-85 Checking idle switch

2. If continuity exists when throttle
valve is in the IDLE position, and does
not exist when valve opens approxi-
mately 4°, idle switch is functioning
properly.

8-2. Full switch check

1. Connect ohmmeter between ter-

minals @ and 9.

EF411

Fig. EF-84 Checking fuel pump relay (3)

EF493

Fig. EF-86 Checking full switch

2. Gradually open throttle valve
from fully-closed position. Observe
ohmmeter reading when valve is
opened approximately 34°. If ohm-
meter reading at all other valve posi-
tion is greater than that at 34°, full
switch is functioning properly.

8-3. Throttle valve switch
insulation check

EF 494

Fig. EF-87 Checking throttle valve
switch insulation

Connect ohmmeter between body
metal and terminals @, @ and @9.
Ohmmeter reading should be infinite.

EF-57

9. Dropping resistor

1. Disconnect ground cable from
battery.
2. Disconnect 4-pin and 6-pin con-
nectors of dropping resistors from
electronic fuel injection harness con-
nectors.
3. Conduct resistance checks on
dropping resistor (6-pin connector
side) between the following points.
e 43/1 and terminal No. 41 (Number
four cylinder resistor)
e 43/1 and terminal No. 40 (Number
three cylinder resistor)
e 43/1 and terminal No. 38 (Number
two cylinder resistor)
e 43/1 and terminal No. 37 (Number
one cylinder resistor)
The resistance should be approxi-
mately 6 ohms.

Fig. EF-88 Dropping resistor
terminal number

4. Conduct resistance checks on
dropping resistor (4-pin connector
side) between the following points.
e 43/2 and terminal No. 56 (Number
six cylinder resistor)
e 43/2 and terminal No. 55 (Number
five cylinder resistor)
The resistance should be approxi-
mately 6 ohms. See Figure EF-88.

10. Altitude switch
(Californla models only)

This switch contains a microswitch
which performs the ON-OFF opera-
tion according to change in atmos-
pheric pressure.

1. Disconnect ground cable from
battery.

2.  Remove altitude switch from car.
Refer to “Removal and Installation”
section on page EF-64.
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3.  With an ohmmeter connected as
shown in Figure EF-89, orally blow
through discharge port or suck back.
Altitude switch is in good order if a
“click™ is heard and continuity exists

4. Altitude switch is pressure-set at
factory and no further adjustment is
necessary.

5. If switch is found inoperative,
replace.

11. Fuel pump

Functional test

1. Disconnect lead wire from the S
terminal of starter motor.

2. With ignition switch to the
START position, ensure that fuel
pump sounds while operating. If not,
check all fuel pump circuits. If all
circuits are checked out OK, replace
fuel pump.

Discharge pressure check

1. Disconnect ground cable from
battery.

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals.

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds.

on ohmmeter scale.

Note: This check can also be made by
connecting rubber hose to vacuum
pump.

Hold rubber area with
hand to prevent air leak.

EF690

Fig. EF-89 Checking altitude switch

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

Cold start valve

EF764
Fig. EF-90 Releasing pressure in fuel
system

5. Connect a fuel pressure gauge
between fuel tube and fuel hose of
fuel filter.

Fuel pressure gauge ,
a N R X SIS
8 s —\lf - X ') \'v <
P XY et .
‘.} " “ 4 \\ - X\
',"\‘k ]
Vo
{ N
N .
i "’V\V‘j@ " 48
(2N .
K EF758
Fig. EF-91 Connect fuel pressure
gauge
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6. Disconnect lead wire from S ter-
minal of starter motor.

7. Disconnect electric
from cold start valve.

8. Connect ground cable to battery.
9. Turn ignition switch to the
START position to, operate fuel pump.

A fuel pressure of approximately
2.55 kg/cm2 (36.3 psi) indicates a
good fuel discharge pressure.

10. If fuel pressure is not as specifi-
ed, replace fuel pressure regulator, and
repeat pressure discharge tests.

If fuel pressure is 2.55 kg/cm?
(36.3 psi), fuel pump is OK. If below
the specified value, check for clogged
or deformed fuel lines, and if neces-
sary, replace fuel pump.

connector

Fuel discharge check

1. Connect a fuel pressure gauge as
outlined under Fuel Discharge Pressure
Check.

2. Check fuel pressure, observing the
full-load requirements described be-
low.

Full-load requirements

1. Drive the car and conduct fuel
discharge check in accordance with
state laws or local regulations.

2. For the sake of safety, two hands
are necessary to conduct tests. One is a
driver and the other an observer.

3. Check fuel pressure with the
engine at full throttle, starting with 20
km/h (13 mph) up to 60 km/h (38
mph). The shift gear should be in 2nd
position.

If fuel pressure is approximately

2.55 kg/cm2 (36.3 psi) over the
specified car speed range, fuel dis-
charge is normal. If below the
specified value, replace fuel pump.
3. If fuel pressure does not increase
when a new fuel pump is installed,
check for clogged or deformed fuel
lines, fuel filter and fuel damper. If
necessary, replace.

12. Fuel damper

1. Connect a fuel pressure gauge as
outlined under Fuel Discharge Pressure
Check, and check fuel discharge pres-
sure.
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If fuel discharge pressure reading
fluctuates excessively, replace fuel
damper.

13. Pressure regulator

1. Connect a fuel pressure gauge as
outlined under Fuel Discharge Pressure
Check, and check fuel discharge pres-
sure. If a fuel discharge of 2.55
kg/cm2 (36.3 psi) is not obtained,
replace pressure regulator.

14. Fuel filter

Replace fuel filter periodically in
accordance with recommended Main-
tance Schedule.

15. Injector

Continuity check
1. Disconnect ground cable from
battery.
2. Disconnect
from injectors.

electric connectors

3. Check continuity between the
two terminals. Continuity should ex-
ist. If not, injector(s) are faulty.

Check injectors for sound as
follows:
1. Engine can run
1-1. Start the engine and run it at

idle. Attach the tip of a screwdriver to
each injector to ensure that it sounds
while operating.

Fig. EF-92 Injection operating sound

1-2. If a low sound is produced from
any particular injector, that injector is
faulty.

2. Engine cannot run

2-1. If the engine fails to run, dis-
connect electric connector of cold

Air flow of air regulator (CFM)

//
1 Injector holder /{,/( .{?
heat insulator 133

[T N FLRN S )

3

start valve to protect catalytic con-
verter.

2-2. Crank the engine and check
that injectors produce sounds to indi-
cate operation.

2-3. If alow sound is produced from
any particular injector, that injector is
faulty.

2-4. If no sound is heard from all
injectors, check harnesses for disconti-
nuity as outlined in Continuity Check.
2-5. If harnesses are normal, check
operation of control unit.

2-6. If sounds are heard from either
Nos. 1, 2 and 3 injectors or Nos. 4, 5
and 6, replace control unit.

2-7. When replacing injector, refer
to page EF-65, “Injector”.

®

e
@//@ ®

®
o

Injector holder

O-ring

Injector %
Socket

EF607
Fig. EF-938 Injector

16. Air regulator

1. Hold rubber hose in the line
between throttle chamber and air re-
gulator with fingers.

e Engine speed should be reduced.
If not, proceed as follows:
2. Disconnect air hoses from both
end of air regulator, and visually check
to see if air regulator valve opens.

The valve opening at a temperature
of 20°C (68°F) is as shown in Figure
EF-94.

3. Disconnect electric connector of
air regulator, and check continuity.
Continuity should exist. If not, air
regulator is faulty.

4. Pry air regulator valve to open
with a flat-bladed screwdriver, then
close.

Direction of bimetal
movement with

increasing temperature /

EF340

Air flow area at
20°C (68°F) ambient

Fig. EF-94 Valve opening at a
temperature of 20°C (68°F)
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Fig. EF-95 Air flow characteristic curve
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Test results
If valve opens and closes smoothly,
it is operating properly. If not, replace.

17. Throttle chamber

1. Remove throttle chamber.

Checking throttle chamber

4. Make sure that idle adjust screw
moves smoothly.

5. Adjust throttle valve for fully-
close position.

6. Push dash pot rod with finger to
ensure that it moves smoothly.

7. Check B.C.D.D. For details, refer
to section EC.

2. Make sure that throttle valve
moves smoothly when throttle lever is
manipulated.

3. Make sure that bypass port is free
from obstacles and is clean.

Dash pot

Checking dashpot
EF415
Fig. EF-96 Throttle chamber

E.G.R. Vacuum Port Screw

The E.G.R. vacuum port screw at-
tached to the throttle chamber is
designed to change the amount of
exhaust gas recirculated.

This screw is properly preset at the
factory and further adjustment should
not be made.

EF-60

EF692
Fig. EF-97 E.G.R. vacuum port

screw

18. Checking air leakage
in air intake system

Since the air flow meter used in the
electronic fuel injection system direct-
ly measures the quantity of intake air
to permit the supply of the optimum
fuel quantity for each cylinder, there
should not occur even a slight air leak.

When inspecting the electronic fuel
injection system, pay particular atten-
tion to hose connections, dipstick, oil
filler cap, etc. for any indication of air
leaks.
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Air duct (air cleaner to AFM)

Air duct (AFM to throttle chamber)

Flange (throttle chamber to intake

manifold)

Cold start valve mounting surface

Blind plug (E.G.R.),

7 Injector mounting surface in intake
manifold

8 Cylinder head mounting surface in
intake manifold

9 Hose (throttle chamber to 3-way

connector), both sides

SN -

AN

19. Checking fuel hoses

Check fuel hoses for leakage, loose
connections, cracks or deterioration.

Retighten loose connections and
replace any damaged or deformed
parts. Replace any rubber fuel hose
whose inner surface is deformed,
scratched or chafed.

For replacement of high pressure
fuel rubber hose, refer to item 18
“Fuel Rubber Hose” under heading
“Removal and Installation”.

REMOVAL AND
INSTALLATION

1. Control unit

1. Turn ignition switch to the OFF
position.

Caution: Before disconnecting elec-
tronic fuel injection harness at
35-pin coupler, ensure that ignition
switch is in the OFF position.

Air cleaner element 10

11

12

Hose (3-way connector to rocker cover),
both sides

Hose (3-way connector to air regulator),
both sides

Hose (air regulator to throttle chamber
connector), both sides

Throttle chamber connector mounting
surface

Hose (pipe connector to P.C.V. valve),
both sides

Distributor vacuum line

E.G.R. vacuum line

17
18

19
20
21
22
23
24
25
26

EF693
Canister vacuum and purge line
Automatic transmission
vacuum line
Cooler vacuum line
Master-Vac line
Pressure regulator vacuum line
E.G.R. valve mounting surface
Oil filler cap
Qil level gauge
Qil seal (on front and rear of crankshaft)
Oil pan gasket mounting surface.

} Same vacuum hole

Fig. EF-98 Checking air leakage in air intake system

2. Remove three bolts securing resin
control unit cover to the left dash side

panel, and remove cover.

Fig. EF-99 Removing control unit
cover

3. Remove three bolts securing con-
trol unit to dash side panel bracket,

and remove control unit.

EF-61

EF423

Fig. EF-100 Removing control unit

4. Disconnect 35-pin coupler from
control unit.

Note: 35-pin coupler can be discon-
nected without removing control
unit from dash side panel.
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2. Air flow meter

1. Disconect battery ground cable.

Caution: Be sure to disconnect bat-
tery ground cable to prevent con-
trol unit from damaging.

4. Move air flow meter upward, dis-
connect harness connector, and re-
move air flow meter.
5. To install air flow meter, reverse
the order of removal.

3. Air temperature sensor

The air temperature sensor is built
into the air flow meter and cannot be
removed as a single unit. When replace-
ment of air temperature sensor is
necessary, the entire air flow meter
assembly should be replaced.

2. Disconnect

rubber hose from

each side of air flow meter,
3. Remove three bolts securing air
flow meter bracket.

Fig. EF-101 Air flow meter

4. Water temperature sensor

1. Disconnect battery ground cable.
2. Remove radiator cap.

3. Remove drain plug from radiator
to drain coolant of approximately 1.5
liters (136 US qt, 13 Imp qt).

4.  Disconnect radiator upper hose,
5. Disconnect water tempeature
sensor harness connector.

6. Remove water temperature sen-
sor.

7. To install water temperature sen-
sor, reverse the order of removal,

EF695
Fig. EF-102 Water temperature sensor

EF-62

Caution: When connecting water tem-
perature sensor harness, always
keep it away from high tension
wire,

Notes:

a. Be sure to install copper washer
when installing water temperature
sensor.

b. After installing water temperature
sensor, add cooling water with a
proper amount of anti-freeze.

5. Thermotime switch

1. Remove radiator filler cap. Drain
cooling water by opening drain valve
located on the lower side of radiator,

Note: If cooling water is hot, give it a
chance to cool down.

2. Disconnect water hose at thermo-
stat housing.

3. Disconnect ground cable from
battery.

4. Disconnect lead wires from
thermal transmitter, and remove
thermal transmitter.

5. Disconnect electric
from thermotime switch.
6. Remove thermotime switch by
turning it counterclockwise.

connector

EF696
Fig. EF-103 Thermotime switch

7. To install thermotime switch, re-
verse the order of removal,

6. Cold start valve

1. Disconnect ground cable from
battery. ‘
2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals.
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4. Releasc pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds.

Note: Be careful to keep both ter-
minals separate in order to avoid

short circuit.
e AR
B
g

W=\ "~ rosa
Cold start valve

Fig. EF-104 Fuel injection from
cold start valve

5. Remove two screws seuring cold
start valve to intake manifold.

6. Unfasten clip and disengage cold
start valve from fuel hose.

Note: Place a container to receive fuel
left in fuel hose.

7. To install cold start valve, reverse
the order of removal.

8. For installation of fuel rubber

hose, refer to item 18 “Fuel Rubber
Hose”.

7. Relay

1. Disconnect battery ground cable.
2.  Remove two screws securing relay
to side dash.

3. Disconnect harness connector.

4. To install relay, reverse the order
of removal.

8. Throttle valve switch

1. Disconnect battery ground cable.
2. Disconnect throttle valve switch
harness connector.

3. Remove two screws securing
throttle valve switch to throttle cham-
ber.

4. Slowly pull throttle valve switch
forward.

Side dash on the
driver’s seat side

EF419

Fig. EF-105 Electronic fuel injection relay

5. To install throttle valve switch,
reverse the order of removal.

6. After installation, adjust the posi-
tion of throttle valve switch so that
idle switch may be changed from ON
to OFF when throttle valve stopper
screw-to-throttle valve shaft lever
clearance is 1.3 mm (0.051 in).

Note: Use suitable shim to measure

the specified clearance.

EF420
Fig. EF-106 Throttle valve switch
1.3 mm (0.051 in)
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9. Dropping resistors

1. Disconnect ground cable from
battery.

2. Disconnect two electric connec-
tors from dropping resistor.

3. Remove two screws securing
dropping resistor to dashboard.

4. To install dropping resistor, re-
verse the order of removal.

Fig. EF-108 Dropping resistor

10. Altitude switch
(California models only)

1. Disconnect ground cable from
battery.

2. Remove instrument lower cover
on the driver’s seat side.

3. Disconnect electric connector
from altitude switch.
4. Remove two screws securing

altitude switch bracket. The altitude
switch can then be removed as bracket
assembly.

Remove two screws

EF766
Fig. EF-109 Altitude switch

5. To install altitude switch, reverse
the order of removal.

11. Fuel pump

1. Disconnect ground cable from
battery.

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals.

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

EF754

Cold start valve

Fig. EF-110 Releasing pressure in
fuel system

5. Raise the rear portion of vehicle
with a jack, and block wheels. Refer to
section “GI”.

6. Temporarily clamp hose at a
suitable location between fuel tank
and fuel pump.

EF699
Fig, EF-111 Fuel hose clamp at
fuel pump

Note: Be sure to receive fuel into a
suitable container. '

7. Unfasten clamps at the suction
and outlet sides of fuel pump, and
disengage fuel hoses.

8. Remove two screws securing fuel
pump bracket, and remove bracket.

EF-64

EF700
Fig. EF-112 Fuel pump removal

9. Disconnect fuel pump harness
connector at passenger compartment
side.
To disconnect harness connector,
proceed as follows:
e S30 MODEL
Roll carpet at rear of assistant seat.
Take off harness protector, then
disconnect harness connector.
e GS30 MODEL
Remove rear seat and take off har-
ness protector. Then disconnect
harness connector.
10. Pull out harness through
grommet hole in floor and remove fuel
pump.
11. To install fuel pump, reverse the
order of removal.
12, For installation of fuel rubber
hose, refer to item 18 “Fuel Rubber
Hose™,

12. Fuel damper

1. Disconnect ground cable from
battery.

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals,

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds. Refer to Figure
EF-110.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

5. Raise the rear portion of vehicle
with a jack, and block wheels. Refer to
section “GI”.
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6. Temporarily clamp fuel hose at a
suibtable location between fuel tank
and suction side of fuel pump. Refer
to Figure EF-111.

7. Unfasten fuel hose clamps, and
disengage fuel hoses at the inlet and
outlet of fuel damper.

Note: Be sure to receive fuel into a
suitable container.

8. Remove nuts
damper to bracket.

securing  fuel

EF701
Fig. EF-113 Fuel damper removal

9. To install fuel damper, reverse the
order of removal.

10. For installation of fuel rubber
hose, refer to item 18 “Fuel Rubber
Hose™.

13. Pressure regulator

1. Disconnect ground cable from
battery.

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals.

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds. Refer to Figure
EF-110.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

5. Disengage vacuum tube con-
necting regulator to manifold from
pressure regulator.

6. Place a rag under pressure regula-
tor to prevent fuel splash. Unfasten
three hose clamps, and disengage fuel
hose from pressure regulator.

Fig, EF-114 Pressure regulator removal

7. To install pressure regulator, re-
verse the order of removal.

8. For installation of fuel rubber
hose, refer to item 18 “Fuel Rubber
Hose”.

14. Fuel filter

1. Disconnect ground cable from
battery,

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals,

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds. Refer to Figure
EF-110.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

5. Unfasten clamps securing fuel
hoses to the outlet and inlet sides of
fuel filter, and disengage fuel hoses.

Note: Be careful not to spill fuel over
engine compartment. Place a rag to
absorb fuel,

6. Remove bolt securing fuel filter
to bracket, and remove fuel filter.

Fig. EF-115 Fuel filter removal
EF-65

7. To install fuel filter, reverse the
order of removal.

8. For installation of fuel rubber
hose, refer to item 18 ‘““Fuel Rubber
Hose”.

15. Injector

1. Disconnect ground cable from
battery.

2. Disconnect cold start valve har-
ness connector.

3. Using two jumper wires shown in
illustration, connect each terminal to
battery positive and negative ter-
minals.

4. Release pressure in fuel system by
connecting other terminals of jumper
wires to cold start valve connector for
two or three seconds. Refer to Figure
EF-110.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

5. Disconnect ground cable from
battery.

6. Disconnect
from injector.
7. Disengage harness from fuel pipe
B wire clamp.

8. To remove the front three in-
jectors, remove screws securing fuel

pipe.

electric connector

Fig. EF-11

of front fuel pipe

9. To remove the rear three injec-
tors, remove bolts securing fuel pipe C
to intake manifold. These bolts are
located on bracket. !
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of rear fuel pipe
10.  When removing any of the front
or rear injector, unfasten hose clamps
on that side.
11, Pull fuel pipe forward, and dis-
engage injector and fuel pipe.

Fig. EF-118 Fuel pipe remouval

Caution: Place a rag under injector
when disconnecting fuel pipe to
prevent fuel splash.

12.  On injector rubber hose, meas-

ure off a point approx. 20 mm (0.787

in) from socket end. Heat soldering

iron (150 watt) for 15 minutes. Cut
hose into braided reinforcement from
mark to socket end. Do not feed
soldering iron until it touches injector
tail piece.

Then pull rubber hose out with
hand.

Cautions:

a. Be careful not to damage socket,
plastic connector, etc. with solder-
ing iron,

b. Never place injector in a vise when
disconnecting rubber hose.

Braided reinforcement
Soldering iron ~ \

Socket
Unit: mm (in)

. EF551
Fig. EF-119 Melting injector rubber hose

— /
1 Injector holde 3\
heat insulator F&,
2 Injector holder %%
3 O-ring
4 Injector %
5 Socket EFBO7

Fig. EF-120 Injector

13. Install injector fuel rubber hose
as follows:

e Clean exterior of injector tail piece.

o Wet inside of new rubber hose with
fuel.

e Push end of rubber hose with hose
socket onto injector tail piece by
hand as far as they will go.

e Clamp is not necessary at this con-
nection.

16. Air regulator

1. Disconnect ground cable from
battery.

2. Disconnect
from regulator.
3. Unfasten clamp on each side of
air hose, and disengage hose.

4. Remove two setscrews.

electric connector

Fig. EF-121 Air regulator removal

5. To install air regulator, reverse
the order of removal.

17. Throttle chamber

1. Disconnect battery ground cable.
2. Remove distributor cap.

3. Remove rubber hoses from throt-
tle chamber.

EF421
Fig. EF-122 Throttle chamber

4. Remove throttle valve switch.

5. Disconnect B.C.D.D. harness con-
nector.

6. Disconnect rod

auxiliary throttle shaft.
7. Remove four screws securing
throttle chamber to intake manifold.
The throttle chamber can be removed
together with B.C.D.D. and dash pot.
8. To install throttle chamber, re-
verse the order of removal.

connector at

Throttle chamber securing screw
tightening torque:

1.5 to 2.0 kg-m

(11 to 14 ft-1b)

9.  After installation, adjust the posi-
tion of throttle valve switch so that
idle switch may be changed from ON
to OFF when throttle valve stopper
screw-to-throttle valve shaft lever
clearance is 1.3 mm (0.051 in).

1.3 mm (0.051 in)

Fig. EF-123 Adjusting throttle valve switch position

EF-66
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- Notes:

a. Use suitable shim to measure the
specified clearance.

b. After throttle chamber has been
installed, warm up engine suf-
ficiently and adjust engine speed to
specified idle rpm with idle speed
adjusting screw. Specified idle rpm
should be reached if idle speed
adjusting screw is turned back
about six rotations from the “fully
closed” (throttle valve) position. If
more than'six rotations are required
to obtain specified rpm, throttle
valve is closed excessively at idle; if
less than six rotations are required,
throttle valve is opened excessively
or working parts are faulty.

18. Fuel rubber hose

Make sure that all low pressure fuel
rubber hoses are fully inserted and are
free from undue strain before clamp-
ing.

When removing or installing high
pressure fuel rubber hose, observe the
following.

Cautions:

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed air when assembling.

¢. Tighten high pressure rubber hose
clamp so that clamp end is 1 mm
(0.039 in) from hose end or screw
position (wider than other portions
of clamp) is flush with hose end.
Tightening torque specifications are
the same for all rubber hose clamps.

Tightening torque of fuel hose
clamps:

0.10 to 0.15 kg-m

(0.72 to 1.1 ft-1b)

portion

EF705
Fig. EF-124 Fuel hose clamp

{1 (0.039)

‘ e e ="

Unit: mm (in) @ EF539

Fig. EF-125 Fuel hose clamp
position

When tightening hose clamp, ensure
that screw does not come into
contact with adjacent parts.

b. Insertion length of high pressure

fuel rubber hoses is not the same
for conventional pipes and those
for EFI unit. For details, refer to
items (1) through (25) below. Items
with an asterisk mark ‘“*” indicate
hoses whose ends should bottom or
be pushed until they contact
bulges, EFI unit, etc.

Rubber hoses between fuel
pump and damper

(D *Insert rubber hose until its end
contacts pump.

@ Push rubber hose onto pump to
damper fuel pipe until its end is
on black paint on pipe.

® Push rubber hose onto pump to
damper fuel pipe until its end is
on black paint on pipe.

@® *Insert rubber hose until its end
contacts damper unit.

EF-67

20 (0.787)
20 (0.787) -

N

o

;; @ This portion
— painted black

Unit: mm (in) EF706
Fig. EF-126 Rubber hoses between
pump and damper

Fuel damper to fuel feed
pipe rubber hose

®" Insert rubber hose until its end
contacts fuel damper unit.
® *Push end of rubber hose onto fuel

feed pipe until it contacts inner
bulge.

6 C-R
1 (0.039)~J~ ﬁﬂ (0.039)\
\

25 (0.984)

BUS
20 (0.787)

Unit: mm (in) EF707

Fig. EF-127 Fuel damper to fuel feed
pipe rubber hose

Fuel feed pipe to fuel filter
inlet pipe rubber hose

@"* Push end of rubber hose onto fuel
feed pipe until it contacts inner
bulge.
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®" Push end of rubber hose onto fuel
filter inlet pipe until it contacts
fuel filter unit.

24 (0.945) 25 (0.984)

1 (0.039) 1 (0.039)
« ‘l
® -
L
8 7

Unit: mm (in) EF642

Fig. EF-128 Fuel feed pipe to fuel
filter inlet pipe rubber hose

1
R =
1 (0.039)—~
25 (0.984)

Fuel filter outlet to fuel
pipe A rubber hose

@* Push end of rubber hose onto fuel
filter outlet pipe until it contacts
fuel filter unit.

@" Push end of rubber hose onto fuel
pipe A until it contacts inner
bulge.

Unit: mm (in)

23 (0.906)

EF543

Fig. EF-129 Fuel filter outlet to fuel pipe A rubber hose

Cold start valve rubber
hose

" Push end of rubber hose onto fuel
. pipe A until it bottoms.
@ " Push end of rubber hose onto fuel
pipe D until it contacts inner
bulge.

il {

@ Push rubber hose onto cold start

valve inlet pipe approx. 21 mm
(0.827 in).
Insertion length of rubber hose
will be automatically set by rela-
tive positions of fuel pipe A and
cold start valve fuel pipe.

1 (0.039)~ t=-(0.039)

20 (0.787) 20 (0.787)
Unit: mm (in)

1

1
(0.039)~ <~ 1 (0.039)

20 (0.787) 21 (0.827)
EF532

Fig. EF-130 Cold start valve rubber hose

EF-68

Fuel pipe A to fuel pipe B
or C rubber hose

®* Push end of rubber hose onto fuel
pipe (B) or (C) until it contacts
pipe bracket.

D™ Push end of rubber hose onto fuel
pipe A until it touches inner
bulge.

20 (0\.787) 20 (0.787)

1 (0.039)

=

o

1 ®»

Unit: mm (in)

EF531

Fig. EF-131 Fuel pipe A to fuel
pipe B or C rubber hose

Injector rubber hose

@®" Push end of rubber hose with hose
socket onto injector tail piece
until hose socket contacts injec-
tor. Clamp is not necessary at this
connection.

(@ Push end of injector rubber hose
onto fuel pipe B or C approx. 25
mm (0.984 in).

Insertion length will be auto-
matically set by relative positions
of fuel pipe B or C and injector.

25 (0.984)

Unit: mm (in) EF534

Fig. EF-132 Injector rubber hose

Pressure regulator to fuel pipe
B or C rubber hose

*Push end of rubber hose onto fuel
pipe B or C until it contacts pipe
branch for injector.

@*Push end of rubber hose onto
pressure regulator inlet pipe until
it contacts pressure regulator




Engine Fuel

Unit: mm (in)

Pressure regulator to fuel return
pipe A rubber hose

@) Insertion length of rubber hose
for pressure regulator outlet pipe
will automatically set after the
other end of hose (for fuel return
pipe A in item 19) has been in-
serted all the way.

@)* Push end of rubber hose onto fuel
return pipe A until it contacts
inner bulge.

20 (0.787)
] 1 (0.039)

)

1 (0.039)

—

Unit: mm (in) EF544

Fig. EF-134 Pressure regulator to
fuel return pipe A
rubber hose

Fuel return pipe A to fuel
return pipe rubber hose

@™ Push end of rubber hose onto fuel
return pipe A until it contacts
inner bulge.

@9* Push end of rubber hose onto fuel
return pipe until it contacts inner
bulge.

1 (0.039)

20 (0.787),
20 (0.787)

0.039)

20 (0.787) 20 (0.787)

-1 (0.039)

hY

® @ || 19

I

EF533

Fig. EF-133 Pressure regulator to fuel pipe B or C rubber hose

25 (0.984) 25 (0.984)
\ \
1(0.039)— -1
0.039)

//2 F'L—er

Unit: mm (in)

EF535

Fig. EF-135 Fuel return pipe A
to fuel return pipe
rubber hose

Fuel return pipe to fuel
tank rubber hose

@*Push end of rubber hose onto fuel
return pipe until it contacts inner
bulge.

@ Push end of rubber hose onto fuel
tank inlet pipe connector until it
is 30 mm (1.181 in) from end of
pipe. Be careful not to insert
rubber hose to bend portion of
connector.

@

S\/ 1 (0.039)=
4

1 (0.039)

30 (1.181)

25 (0.984)

EF708

Unit: mm (in)

Fig. EF-136 Fuel return pipe to fuel tank rubber hose

EF-69
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XFuel return pipe

\

Pump to damper

Fuel feed pipe
/ fuel pipe

[Fuel pipe D
i @
\ i
A

Fuel pipe B

=
—®

Fuel pipe

EF755
Fig. EF-137 Fuel rubber hoses

EF-70
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Emission Control System

GENERAL DESCRIPTION

There are three types of emission 2. Exhaust emission control system. servicing of these systems should be
control system. These are: 3. Evaporative emission control carried out to reduce harmful emis-
1. Closed type crankcase emission systemn, sions to a minimum.

control system. Periodic inspection and required

CRANKCASE EMISSION CONTROL SYSTEM

DESCRIPTION

This system returns blow-by gas to
both the intake manifold and throttle
chamber.

The positive crankcase ventilation
(P.C.V.) valve is provided to conduct
crankcase blow-by gas to the intake
manifold.

During partial throttle operation of
the engine, the intake manifold sucks
the blow-by gas through the P.C.V.
valve.

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

= Fresh air
=p Blow-by gas

The ventilating air is then drawn
from throttle chamber, through the
tube connecting throttle chamber to
rocker cover, into the crankcase.

Under full-throttle condition, the
manifold vacuum is insufficient to
draw the blow-by flow through the
valve, and its flow goes through the
tube connection in the reverse direc-
tion.

On cars with an excessively high
blow-by, some of the flow will go
through the tube connection to throt-
tle chamber under all conditions.

A e

Seal rubber

Qil level gauge
Baffle plate

Oil cap

Flame arrester
Throttle chamber
P.C.V. valve
Steel net

Baffle plate

OO N B WN

EC805

Fig. EC-1 Crankcase emission control system

EC-2

INSPECTION
P.C.V. VALVE

Check P.C.V. valve in accordance
with the following method.

With engine running at idle, remove
the ventilator hose from P.C.V. valve.
If the valve is working, a hissing noise
will be heard as air passes through the
valve and a strong vacuum should be
felt immediately when a finger is
placed over valve inlet.

Replace P.C.V. valve in accordance
with the maintenance schedule.

VENTILATION HOSE

1. Check hoses and hose connec-
tions for leaks.

2. Disconnect all hoses and clean
with compressed air.

If any hose cannot be freed of
obstructions, replace.
Ensure that flame arrester is surely

inserted in hose between throttle
chamber and rocker cover.
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EXHAUST EMISSION CONTROL SYSTEM

DESCRIPTION

BOOST CONTROLLED DECELERATION

DEVICE (B.C.D.D.)
DESCRIPTION

REMOVAL
INSPECTION
EXHAUST GAS RECIRCULATION
(E.G.R.) CONTROL SYSTEM
DESCRIPTION
STRUCTURE AND OPERATION

DESCRIPTION

The exhaust emission control sys-
tem is made up of the following:
1. Boost controlled deceleration
device (B.C.D.D.).

OPERATION . ... ... e

2.

(E.G.R.) system.

3.

Catalytic converter system (Cali-

EC-3

CONTENTS

EC- 3 REMOVAL AND INSTALLATION ......... EC-12
INSPECTION ... ... . i i e i, EC-13
EC- b CATALYTIC CONVERTER SYSTEM ......... EC-156
EC- B DESCRIPTION ... it e e EC-15
EC- b OPERATION . ... i i e e e v e e EC-15
EC- 6 REMOVAL AND INSTALLATION ......... EC-16

EC- 6 FLOOR TEMPERATURE WARNING
SYSTEM . e EC-16
EC- 9 DESCRIPTION ... i i EC-16
EC- 9 OPERATION . ... o i EC-17
..... EC-10 REMOVAL AND INSTALLATION ......... EC-18

Exhaust gas recirculation fornia models).

4. Floor temperature warning sys-
tem (California models).
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Injector

‘&«O@

Fuel pump
Altitude switch
(California models)

EC687

Electronic fuel injection relay
7 Dropping resistor

Boost controlled deceleration device

Throttle chamber

" Water temperature sensor

Throttle valve switch

<

Air temperature

Presgure regulator
sensor

Air regulator
Air flow meter

Cold start vaive

Fig. EC-2 Location of emission control system components

EC-4
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BOOST CONTROLLED
DECELERATION
DEVICE (B.C.D.D.)

DESCRIPTION

The Boost Controlled Deceleration
Device (B.C.D.D.) is employed to
reduce HC emissions emitted during
coasting. The B.C.D.D., installed under
the throttle chamber as a part of it,
supplies additional air to the intake
manifold during coasting to maintain
the manifold vacuum at the proper
operating pressure. [470 mmHg (18.5
inHg)]

There are two diaphragms in the
device unit. Diaphragm I detects the
manifold vacuum and makes the Vacu-
um Control Valve open when the
vacuum exceeds the operating pres-
sure, Diaphragm II operates the Air
Control Valve according to the vacu-
um transmitted through the Vacuum
Control Valve. The Air Control Valve
regulates the amount of additional air
so that the manifold vacuum can be
kept at the proper operating pressure.
The operating pressure changes
depending on altitude; thus, dia-

@ ®

ﬂ»——.}-—-—l

1 Ignition switch
Amplifier
3 Speed detecting switch

phragm II and control valve operations
are adjusted automatically in coinci-
dence with the altitude at which the
vehicle is driven. The graph shown in
Figure indicates change in operating
pressure for changes in atmospheric
pressure and altitude. See Figure
EC-13.

On manual transmission models,
this system consists of B.C.D.D., vacu-
um control solenoid valve, speed-
detecting switch and amplifier.

On automatic transmission models,
it consists of B.C.D.D., vacuum con-
trol solenoid valve and inhibitor
switch,

OPERATION
B.C.D.D.

Diaphragm I Q0) monitors the mani-
fold vacuum; when the vacuum ex-
ceeds a pre-determined value, it acts so
as to open the vacuum control valve
(®. This causes the manifold vacuum
to be introduced into vacuum chamber
I @@ and actuates diaphragm 11 (2.

When diaphragm II operates, the air
control valve 9 opens the passage and
introduces the additional air into the
manifold.

The amount of air is controlled by
the servo-action of the air control
valve (19 and vacuum control valve (®
so that the manifold vacuum may be
kept at the pre-determined value.

The B.C.D.D. operates when engine
speed is in the range of 1,800 to 2,000
rpm,

Vacuum controlled solenoid
valve

Manual transmission models:

The vacuum control solenoid valve
is controlled by a speed detecting
switch that is actuated by the speed-
ometer needle.

As the car speed falls below 10
M.P.H., this switch is actuated, pro-
ducing a signal. This signal actuates the
amplifier tO open the vacuum control
solenoid valve.

Automatic transmission models:

When the shift lever is in the “N”
or “P” position, the inhibitor switch
mounted on the transmission turns on

to open the vacuum control solenoid
valve.

liva

Blow 10 M.P.H.: ON
(For M/T)
4 Inhibitor switch 5 @ 8
“N” or “P” position: ON
(For A/T) 9  Vacuum control valve 15  Air passage
5 Vacuum control 10 Diaphragm I 16 Throttle valve
solenoid valve 11 Air passage 17 Vacuum chamber I
6 Adjusting nut 12 Diaphragm II 18 Vacuum chamber II
7 Lock spring 13 Air control valve 19 Vacuum passage
8 Altitude corrector 14 Air passage 20 Idle speed adjusting screw

EC-5

EC688

Fig, EC-3 Schematic drawing of B.C.D.D.
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REMOVAL
B.C.D.D.

Note: The B.C.D.D. cannot be disas-
sembled, If it is found to be func-
tioning unsatisfactorily, it must be
replaced as an assembly.

1. Reémove B.C.D.D. by unscrewing
the three securing screw (D).

Do not unscrew the four B.C.D.D.
assembly screws (2).

EC689
Fig. EC-4 Removing B.C.D.D,

2. To install, reverse the removal
procedure.

Tightening torque:
20 to 40 kg-cm
(17 to 35 in-lb)

Vacuum controlled solenoid
valve

1. Vacuum control solenoid valve
can be easily removed with a wrench.
2. To install, reverse the removal
procedure.

Tightening torque:
180 to 350 kg-cm
(156 to 304 in-1b)

INSPECTION

B.C.D.D. circuit with function test
connector.

Caution: Do not attach test leads of a

circuit tester to those other than
designated. Refer to Figures EC-5
and EC-6.

Manual transmission models
1. Check for continuity between A
and B when car is brought to a
complete stop. Refer to Figure EC-5.

B.C.D.D. circuit is functioning pro-
perly if continuity exists and volt-
meter reading is 0 volts (d-c) in step 2
below,

If continuity does not exist, check

for disconnected connector and/or
faulty amplifier, speed detecting
switch or B.C.D.D. solenoid valve.
2. Check for presence of voltage
across A and B [at a speed of more
than 16 km/h* (10 MPH)]. Refer to
Figure EC-5.

*  Conduct this test by one of the
following two methods.

1) Raising up rear axle housing with
stand.
2) Chassis dynamometer test

e If voltmeter reading is O volt at a
speed of more than 16 km/h (10
MPH), circuit is functioning prop-
erly.

e If voltmeter reading is not O volt,
check for disconnected connector,
burned fuse, faulty amplifier,
B.C.D.D. solenoid valve or speed
detecting switch.

3. If, by above checks, faulty part or
unit is located, it should be removed
and tested again. If necessary, replace.

EC373
Ignition key
Fuse
Amplifier
Speed detecting switch
Above 10 mph: OFF
Below 10 mph: ON
Function test connector
Vacuum control solenoid
valve

Fig. EC-5 Checking B.C.D.D. circuit with function test

Automatic transmission models

1. Turn ignition key to “ON” posi-

tion.

2. With inhibitor switch “ON” (“N”

or “P” position), check for presence of

voltage across A and B. Refer to

Figure EC-6.

e If voltmeter reading is 12 volts
(d-¢), B.C.D.D. circuit is function-
ing properly.

e If voltmeter reading is zero, check
for disconnected connector, faulty
solenoid valve or inhibitor switch.

3. With inhibitor switch “OFF”

connector (for manual transmission)

(“17, “2”, “D” or “R” position),
check for resistance between A and B.
Refer to Figure EC-6.

¢ If ohmmeter reading is 15 to 28
ohms, circuit is functioning proper-
ly.

e If ohmmeter reading is not above,
check for poor connection of con-
nector, faulty B.C.D.D. solenoid
valve or inhibitor switch.

4, If, by above checks, faulty part or

unit is located, it should be removed

and tested again. If necessary, replace.

1 Ignition key
2 Inhibitor switch
N or P position: ON
1, 2, D or R position: OFF
3 VYacuum control
solenoid valve
4 Function test connector

Fig. EC-6 Checking B.C.D.D. circuit with function test connector

EC-6

(for automatic transmission)
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B.C.D.D. solenoid
valve

1. Turn on engine key, (Do not start
engine.)

2.  Ensure that solenoid valve clicks
electrified as

when intermittently
shown in Figure EC-7.

Fig. EC-7 Checking solenoid valve

3. If a click is heard, solenoid valve
is normal.

4. If aclick is not heard at all, check

Inhibitor switch

(Automatic transmission
models)

Refer to the AT section.

Set pressure of B.C.D.D.
Generally, it is unnecessary to ad-
just the B.C.D.D., however, if it should

become necessary to adjust it, the
procedure is as follows:

Prepare the following tools

1. Tachometer to measure the en-
gine speed while idling, and a screw-
driver,
2. A vacuum gauge and connecting
pipe.

Note: A quick-response type boost

for continuity with a circuit tester. If
discontinuity is detected, replace sole-
noid valve.

Amplifier (Manual
transmission models)

The amplifier is installed at the rear
of the speedometer. To check, proceed
as follows:

1. Set circuit tester in D-C ampere
range (1A min, full scale), connect test
probes of tester as shown in Figure
EC-8.

Do not confuse positive line with
negative line.

2. Turn ignition key to “ON” posi-
tion.

3. Ensure that tester pointer deflects
when ignition key is turned on.

4. If tester pointer does not deflect
when solenoid valve and speed detect-
ing switch circuits are functioning
properly, amplifier is faulty.

1 Ignition key

2 Amplifire

3 Speed detecting switch
Above 10 mph : OFF
Below 10 mph : ON

4 B.C.D.D. solenoid valve

EC691
Fig. EC-8 Checking amplifier

gauge such as Bourdon’s type is

recommended; a  mercury-type

manometer should not be used.

To properly set the B.C.D.D. set
pressure, proceed as follows:

1. Remove the harness of solenoid

N p EC690
Fig. EC-9 Removing harness of
solenoid valve

N \ /

EC-7

2. Connect rubber hose between
vacuum gauge and intake manifold as
shown.

EC378

Fig. EC-10 Connecting vacuum gauge

3. Warm up the engine until it is
heated to operating temperature.
Then adjust the engine at normal

idling setting. (Refer to the item
“Checking Engine Idle RPM and Mix-
ture Ratio” in page ET-7.)

Idling engine speed
Manual transmission
800 rpm
Automatic transmission
(in “D” position)
700 rpm
4. Run the engine under no load.
Increase engine speed to 3.000 to
3,500 rpm, then quickly close throttle
valve.
5. At that time, the manifold vacu-
um pressure increases abruptly to
~600 mmHg (-23.6 inHg) or above
and then gradually decreases to the
level set at idling.
6. Check that the B.C.D.D. set pres-
sure is within the specified pressure.

Specified pressure (0 m, sea level
and 760 mmHg (29.9 inHg), atmos-
pheric pressure)
Manual transmission and
Automatic transmission:
—-460 to —480 mmHg
(—18.1 to —18.9 inHg)

Notes:

a. When atmospheric pressure is
known, operating pressure will be
found by tracing the arrow line
“A”. See Figure EC-13, When alti-
tude is known, operating pressure
will be found by tracing the arrow
line “B”. See Figure EC-13,
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b. When checking the set pressure of
B.C.n.D., find the specified set
pressure in Figure EC-13 from the
atmospheric pressure and altitude
of the given location,

For example, if the car is located at

1 Adjusting nut
2 Lock spring

Note: When adjusting B.C.D.D., turn
adjusting nut in or out with lock
spring in place.

Intake
manifold

Intake manifold

an altitude of 1,400 m (4,600 ft),
the specified set pressure for
B.C.D.D. is 375 mmHg (14.8 inHg).

7. If it is higher than the set level,
turn the adjusting nut clockwise until
correct adjustment is made.

| EC802
Fig. EC-11 Adjusting set pressure

Always set lock spring properly to
prevent changes in set pressure.

- Vacuum gauge

Intake manifold /

8. Race the engine and check for
adjustment.
9. If it is lower than the set level,
turn the adjusting screw counterclock-
wise until correct adjustment is made.
10. Race the engine and check for
adjustment,

If engine speed cannot be decreased
to idling when checking B.C.D.D. set
pressure, proceed as follows:

When the engine speed does not fall
to idling speed, it is necessary to
reduce the negative idling pressure of
the manifold 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
B.C.D.D)).

In this case, the engine must be
labored by (1) road test or (2) chassis
dynamometer or (3) by raising up rear
suspension member on a stand, accel-
erating the car to 64 to 80 km/h (40
to 50 MPH) in top gear (manual
transmission) or in “D” position (auto-
matic transmission), and then releasing
the accelerator pedal and letting the
car decelerate. After doing this, check
whether the B.C.D.D. set pressure is at
the predetermined value or not.

- Vacuum gauge

(1) Road test (2)
ET133

Chassis dynamometer

(3) Raise up rear axle housing by stand

Fig. EC-12 Testing operating pressure of the B.C.D.D.

EC-8
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Fig. EC-13 Changes in operaling pressure versus changes in atmospheric pressure and altitude

EXHAUST GAS
RECIRCULATION
(E.G.R.) CONTROL
SYSTEM

DESCRIPTION

In the exhaust gas recirculation
system, a part of the exhaust gas is
returned to the combustion chamber
to lower the spark flame temperature
during combustion. This results in a

reduction of the nitrogen oxide con-
tent in the exhaust gas.

The exhaust gas recirculation sys-
tem consists of an intake manifold, an
E.G.R. control valve, a thermal vacu-
um valve, a back pressure transducer
(B.P.T.) valve, an E.G.R. tube, a B.P.T.
valve control tube, a vacuum delay
valve (California models only) and
hoses.

The thermal vacuum valve, B.P.T.
valve and vacuum delay valve (Califor-
nia models only) are located in the
vacuum line between: the throttle

EC-9

chamber and the E.G.R. control valve.
The thermal vacuum valve and the
B.P.T. valve are operated according to
changes in water temperature and ex-
haust pressure, respectively.

Exhaust gases are recirculated in
the intake manifold when intake mani-
fold pressure is high enough [50
mmHg (2.0 inHg) min. inside the
E.G.R. control vacuum chamber], the
thermal vacuum valve is opened and
the B.P.T. valve is closed.

Figure EC-14 shows a functional
diagram of the E.G.R. control system,
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1 Intake manifold 8 Vacuum delay valve (California model only)
2 Throttle chamber 9 Thermal vacuum valve
3 E.G.R. control valve 10 Heater housing
4 E.G.R. tube 11  Water return tube
5 B.P.T. valve 12 Thermostat hoysing
6 B.P.T. valve control tube 13 Vacuum orifice
7 Exhaust manifold EC693
Fig. EC-14 E.G.R. control system
STRUCTURE AND OPERATION
Operation of E.G.R. system is as shown below.
Water temperature Thermal vacuum B.P.T. valve E.G.R. control ECG.R
°C (°F) valve mmH20 (inH20) valve I
Exhaust pressure
17 to 37 Open Close Not actuated
40 to 47 Close (0.65 to 1.47) max.
(104 to 117) max.
17 to 37
(0.65 to 1.47) min. Close Close Not actuated
Exhaust pressure
17 to 37 Open Close Not actuated
47 to 53 Open (0.65 to 1.47) max.
(117 to 127) min. p
17 to 37
Cl Open Actuated
(0.65 to 1.47) min. ose P

Note: With the engine at idle or at full

throttle, the E.G.R. control valve

closes to deactivate the E.G.R.
system regardless of water tempera-

EC-10

ture (operation of the thermal vacu-
um valve) and B.P.T. valve.
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E.G.R. “"OFF” operation

The E.G.R. system does not oper-
ate when the engine is under any of
the following operating conditions:

1) Idle or full throttle

Intake manifold vacuum pressure is
not high enough to lift the E.G.R.
control valve,

2) Thermal vacuum valve in
“closed” state

This valve is closed when the water
temperature is below 40 to 47°C (104
to 117°F), admitting no intake mani-
fold vacuum to the E.G.R. control
valve vacuum chamber.

3) Exhaust pressure below 17 to
37 mmH20 (0.65 to 1.47 inH20) ap-
plied to B.P.T. valve.

Intake manifold vacuum pressure is
not high enough to lift the E.G.R.
control valve since the B.P.T. valve
vacuum chamber is open to atmos-
phere.

E.G.R. “"ON” operation

The E.G.R. system operates when
the engine is operating under the
following three conditions:

1) Operating at other than idling or
full throttle

2) Thermal vacuum valve in “open”
state, that is water temperature above
47 t0 53°C (117 to 127°F), and

3) Exhaust pressure applied to
B.P.T. valve above 17 to 37 mmH20
(0.65 to 1.47 inH20)

E.G.R. Control valve

The E.G.R. control valve controls
the quantity of exhaust gas to be led
to the intake manifold through vertical
movement of the taper valve con-
nected to the diaphragm, to which
vacuum is applied in response to the
opening of the throttle valve. The
E.G.R. control valve is installed on the
intake manifold through a gasket.

The construction of the E.G.R.
control valve is shown below. See
Figure EC-17.

Note: =% Vacuum condition

EC694
Fig. EC-15 E.G.R. system in “OFF” operation

7 = o -
. o ...... O
@ A \ 5 [ -
Note: TZ Vacuum condition
EC695

Fig. EC-16 E.G.R. system in “ON”’ operation

Diaphragm spring
Diaphragm

Valve shaft

Valve

Valve seat

Valve chamber

AW B W

EC231
Fig. EC-17 E.G.R. control valve

EC-11
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Thermal vacuum valve

The thermal vacuum valve is
mounted in the heater housing on the
intake manifold. It detects engine
coolant temperature by means of a
built-in bi-metal, and opens or closes
the vacuum passage in the thermal
vacuum valve. When the vacuum pas-
sage is open, the thicttle chamber
suction vacuum is applicd through the
B.P.T. valve to the diaphragm of the
E.G.R. control valve to actuate the
taper valve connected to the dia-
phragm.

The construction of the thermal
vacuum valve is shown below. See
Figure EC-18.

To E.G.R.
G2 [

From throttle chamber

Spring
Bi-metal
3 O-ring

N =

EC232

Fig. EC-18 Thermal vacuum valve

B.P.T. valve

The B.P.T. valve monitors exhaust
pressure to activate the diaphragm,
controlling intake manifold vacuum
applied to the E.G.R. control valve. In
other words, recirculated exhaust gas
is controlled in response to positioning
of the E.G.R. control valve or to
engine operation,

To E.G.R.
control viave
-~

D e

(. | o

1 Air filter
2 Diaphragm

Exhaust pressure
EC787

Fig. EC-19 B.P.T. valve

To thermal
vacuum valve

Vacuum signal source

Air bleed
/

Vacuum delay valve
(California models only)

During rapid acceleration the vacu-
um delay valve prevents an abrupt
escape of vacuum from the line be-
tween the throttle chamber and the

4 4
hermal
vacuum 9 _} i
valve T} @

-

= Thermal vacuum
\ \ valve side
\

\ (Color: Brown)
%,
/“—/

When -installing this valve, ensure
that it properly oriented.

From thermal
vacuum valve

EC697

Fig. EC-21 Operation of vacuum delay
valve

REMOVAL AND
INSTALLATION

Removal

1. E.G.R. control valve
E.G.R. control valve is installed on
intake manifold through a gasket. To

EC-12

To B.P.T. valve

length of E.G.R. operation. The valve
is designed for one-way operation and
consists of a one-way umbrella valve
and a sintered steel fluidic restrictor.

g B.P.T. valve side —/
B (Color: Black)

',

N7

EC796
Fig. EC-20 Vacuum delay valve

dismount E.G.R. control valve, remove

the following parts:

e Vacuum hose connecting E.G.R.
control valve to B.P.T. valve.

,f;: From B.P.T. vave ® Heat shield plate for E.G.R. control

valve.

e Nuts attaching E.G.R. control valve
to intake manifold.
Note: To

remove vacuum hose,

flatten clip connecting vacuum hose
to E.G.R. control valve and remove -
hose with hand.

EC797

Fig. EC-22 Removing E.G.R. control
valve
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2. B.P.T.valve
The B.P.T. valve is attached to the
intake manifold through the mounting
bracket.
To dismount B.P.T. valve, remove
following parts:
e Vacuum hose (E.G.R. valve to
B.P.T. valve)
e Vacuum hose (Thermal vacuum
valve to B.P.T. valve)
e B.P.T. valve control tube connector
e Bolts attaching B.P.T. valve to
mounting bracket

3. Thermal vacuum valve
After removing following parts,
thermal vacuum valve can be dis-
mounted.
e Vacuum hose (throttle chamber to
thermal vacuum valve)
e Vacuum hose (Thermal vacuum
valve to B.P.T. valve)

Note: Drain engine coolant before dis-
mounting thermal vacuum valve.

N\
Heater housing

EC700
Fig. EC-24 Removing thermal vacuum
valve

Note: When installing thermal vacu-
um valve, tighten to 2.2 kg-m (16
ft-lb) max. Make sure that valve is
water-tight after installation.

installation

To install E.G.R. control system
components, reverse the order of re-
moval,

INSPECTION

1. Make a thorough visual check of
E.G.R. control system. It necessary,
wipe away oil to facilitate inspection.

If any hoses are cracked or broken,
replace.

2. With engine stopped, inspect

E.G.R. control valve for any indication

of binding or sticking by moving dia-

phragm of control valve upwards with
finger.

3. With engine running, inspect ther-

mal vacuum valve. When engine

coolant temperature is below 40°C

(104°F).

o Disconnect one end (B.P.T. valve
side) of vacuum hose connecting
thermal vacuum valve to B.P.T.
valve.

e Increase engine speed from idling to
3,000 to 3,500 rpm.

e Make sure that thermal vacuum
valve is close, and that throttle
chamber vacuum does not exist at
end of vacuum hose.

If a vacuum is present, replace
thermal vacuum valve.

EC799
Fig. EC-25 Checking thermal vacuum
valve

4. With engine running, inspect ther-

mal vacuum valve, B.P.T. valve, and

E.G.R. control valve, When engine

coolant temperature is above 53°C

(127°F).

(1)  Thermal vacuum valve

e Disconnect one end (B.P.T. valve
side) of vacuum hose connecting
thermal vacuum valve to B.P.T.
valve.

o Increase engine speed from idling to
3,000 to 3,500 rpm.

o Make sure that thermal vacuum
valve is open, and that throttle
chamber vacuum is present at end

EC-13

of vacuum hose.

See Figure EC-25.

If vacuum is weak or is not present
at all, replace thermal vacuum
valve.

(2) B.P.T.valve

e Disconnect one end (E.G.R. control
valve side) of vacuum hose connect-
ing BP.T. valve to E.G.R. control
valve.

e Increase engine speed from idling to
3,000 to 3,500 rpm.

e Make sure that B.P.T. valve is oper-
ating, and that throttle chamber
vacuum is present at end of vacuum
hose.

If vacuvm is not present at all,
replace B.P.T. valve.

EC800
Fig. EC-26 Checking B.P.T. valve

(3) E.G.R.control valve

e Make sure that E.G.R. control valve
is..operated when engine speed is
increased from idling to 3,000 to
3,500 rpm.
Place a finger on diaphragm of
E.G.R. control valve to check for
valve movement. If diaphragm does
not move, replace E.G.R. control
valve.

EC801

Fig. EC-27 Checking E.G.R. control
valve
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If any difficulty is encountered in
judging the condition of any com-
ponent during above inspection, check
the questionable component independ-
ently as follows:

Thermal vacuum valve

Dismount thermal vacuum valve
from heater housing.

Note: Before dismounting, drain en-
gine coolant from engine.

Check to be sure that thermal
vacuum valve opens or closes in re-
sponse to engine coolant temperature
as specified.

Thermal vacuum valve should open
at a temperature of 47 to 53°C (117
to 127°F) completing the vacuum
passage.

Note: Do not allow water to get
inside the thermal vacuum valve.

Fig. EC-28 Checking thermal vacuum
valve

Vacuum delay valve
(California models only)

1. Remove vacuum delay valve.

2.  Blow air through port on B.P.T.
valve side, then through the other port
(on thermal vacuum valve side). Vacu-
um delay valve is in good condition if,
when finger, is placed over port on

thermal vacuum valve side, air flow
resistance is greater than that on the
other side.

B.P.T. valve side

Thermal vacuum
valve side__

EC704

Fig. EC-29 Checking vacuum delay
valve

3. If a considerable air flow resist-
ance is felt at port on thermal vacuum
valve side in step 2 above and if the
condition of vacuum delay valve is
questionable, dip port (on B.P.T. valve
side) into a cup filled with water. Blow
air through the other port. Small air
bubbles should appear.

EC279
Fig. EC-30 Checking vacuum delay

valve

Note: Be careful to avoid entry of oil
or dirt into valve.

B.P.T. valve

Disconnect B.P.T. valve from en-
gine.

EC-14

1. Apply a pressure above 50 mm
H20 (2 inH20) to B.P.T. valve and
orally suck port back, as shown in
Figure EC-31, to check for leakage. If
a leak is noted, replace valve.

Apply a pressure of
50 mmH20 (2 inH20).

EC668
Fig, EC-31 Checking B.P.T. valve

E.G.R. control valve

Dismount E.G.R. control valve
from engine.

1. Apply vacuum to E.G.R. control
valve, referring to the following figure,
If the valve moves to full position, it is

normal.

E.G.R. control valve will remain
open for more than 30 seconds after
vacuum has cut off.

ET162

Fig. EC-32 Checking E.G.R. control
valve

2. Visually check E.G.R. control
valve for damage, wrinkle or deforma-
tion,

3. Clean the seating surface of
E.G.R. control valve with a brush and
compressed ' air, and remove foreign
matter from around the valve and
port.
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EC3560

Fig. EC-33 Cleaning E.G.R. control
valve

CATALYTIC
CONVERTER
SYSTEM

DESCRIPTION

The catalytic converter accelerates
the chemical reaction of hydrocarbons
(HC) and carbon monoxide (CO) in
the exhaust gas, and changes them into
harmless carbon dioxide (COZ) and
water (H,0).

This chemical reaction process

requires the proper amount of air.

CATALYTIC CONVERTER

By means of a chemical reaction
process as it passes through the cata-
lytic converter, the excess air in the
air-fuel mixture (which has not been
burned during the combustion pro-
cess) is utilized to minimize HC and
CO emissions. _

This converter is installed on all
California models. Refer to Figure
EC-34 for the location of this unit.

EC380

OPERATION

Catalytic converter

The exhaust gas which is left un-
burned during combustion process is

gradually oxidized with excess oxygen,
and is converted into harmless carbon
dioxide (CO,) and water (H,0). The
catalytic converter, located in the ex-
haust line, further cleans exhaust gases
through catalytic action, and changes

2K RV

Fig. EC-34 Location of catalytic converter

residual hydrocarbons (HC) and
carbon monoxide (CO) contained in
the exhaust gas into carbon dioxide
(CO,) and water (H,0) before the
exhaust gas is discharged to the
atmosphere.

Excess air

Carbon monoxide
hydrocarbon
Carbon dioxide gas,
water

EC-15

EC382

Fig. EC-35 Operation of catalytic converter
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REMOVAL AND
INSTALLATION

Removal and installation can be
done as follows:

Removal

Catalytic converter

1. Apply parking brake.

2. Place wheel lock under each tire.
3. Jack up the car.

4. Remove lower shelter of catalytic
converter.

5. Dismount catalytic converter.

Notes:

a. Be careful not to damage catalytic
converter when handling.

b. Never wet catalyzer with water, oil,
etc.

=

EC706

Fig. EC-36 Removing catalytic
converter

Installation

Install catalytic converter to ex-
haust front and rear tubes. For instal-
lation procedures of catalytic convert-
er, refer to Section “FE”.

Tightening torque specifications chart

Tightening
torque
Catalytic convert-
er to exhaust front 32§ to 4.3 kg-m
and rear tubes (23 to 31 ft-Ib)

Inspection
Preliminary inspection

Visually check condition of ignition
system, E.F.I. system and component
parts including hoses, tubes, and wires
replace if necessary.

’

Catalytic converter

Whether catalytic converter is nor-
mal or not can be checked by ob-
serving variation in CO percentage.
The checking procedure is as follows:
1. Apply parking brake. Shift gears
into Neutral (for manual transmission)
and Neutral or Park (for automatic
transmission).

Place wheel chocks under each tire.
2. Visually check catalytic converter
for damage or cracks.

3. Warm up engine
[About 80°C (176°F)]
4. After engine has warmed up, run
engine at 2,000 rpm for a few minutes
under no load until catalytic converter
reaches operating temperature.

thoroughly.

5. Stop engine and turn ignition
switch to “OFF” position.

6. Remove connector of water tem-
perature sensor.

7. Connect Emission adjuster to har-

Water temperature sensor
i \\\

S

\

Emission adjuster

FLOOR
TEMPERATURE
WARNING SYSTEM
DESCRIPTION

The floor temperature warning

system consists of a floor sensor instal-
led on the car’s floor, floor sensor
relay installed on passenger seat

EC-16

ness connector of water temperature
sensor. See Figure EC-37.

8. Insert CO meter probe through
exhaust diffuser end until a minimum
insertion length of 500 mm (19.7 in) is
reached.

9. Run engine at 2,000 rpm and
adjust CO percentage to 3 percent
with emission adjuster.

10. Remove injector connector from
number six cylinder.

11. Keep engine running at 2,000
rpm with no load.

12.  If CO percentage is less than 1
percent, catalytic converter is func-
tioning properly. (If CO percentage is
more than 1 percent, catalytic conver-
ter must be replaced.)

13. Stop engine and turn ignition
switch to “OFF” position.

14.  Locate water temperature sensor
connector and injector connector in
place.

EC707

Fig. EC-37 Connecting emission adjuster

bracket and a floor temperature
warning lamp on the instrument panel
and wires that connect these parts.

When the floor temperature rises to
an abnormal level, the warning lamp
will light to call the attention of the
driver. The wiring diagram of this
system, and location of the floor
sensor are illustrated in Figures EC-38
and EC-39.
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Fig. EC-38 Floor warning system circuit

Floor sensor

OPERATION

Floor temperature will exceed
normal level when temperature rise in
the exhaust system succeeding the
catalytic converter is caused by either
an engine problem or severe driving
conditions. Under this condition the
floor sensor turns off, causing the
starting switch line of the floor sensor
relay to turn off and the ignition
switch line to turn on, as a result, the
floor temperature warning lamp comes
on.

When the floor temperature drops
below the specified level, the floor
sensor relay contacts close.

As the contacts close, the ignition
line of the floor sensor relay ‘urns off,

EC398

Fig. EC-39 Location of floor sensor

while the starting switch side comes
on. Thus, the floor temperature warn-
ing lamp goes out.

The lamp is functioning satisfactori-

I

ly, if it remains on while the starting
motor is in operation. The lamp goes
out when the ignition switch is in
“IG” position.

=

|

———

Contact close

EC-17

Contact open

Fig. EC-40 Operation of floar sensor
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REMOVAL AND
INSTALLATION

Removal
Floor sensor

Remove protector before removing
floor sensor, Refer to Figure EC-41,

Floor sensor relay

Remove front passenger seat before
removing floor sensor relay. Refer to
Figure EC-42.

Floor temperature lamp

Remove instrument finisher before
removing floor temperature warning
lamp. Refer to Figure EC-43,

EC708
Fig. EC-41 Removing floor sensor

EC436

Fig. EC-42 Location of floor sensor relay
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EC437

Fig. EC-43 Location of floor temperature lamp
EC-18
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Installation

To install, reverse the order of
removal.

Inspection

Floor warning temperature system

Apply parking brake.

Shift gears into Neutral (for manual

transmission) and Neutral or Park (for
automatic transmission).
1. Ensure that floor temperature
warning lamp lights when ignition
switch is turned to the “S” position. If
lamp does not light, check burned
bulb. Replace burned out bulb. If bulb
is not burned, trace wire(s) back to
ignition switch.

Repair or replace if necessary.

2. Be sure that floor temperature is
cool [below 80°C (176°F)] before
carrying out the following:

(1) Turn ignition switch to the “IG”
position.

(2) Ensure that floor temperature

warning lamp goes out.
(3) Heat areas around floor sensor
with a proper heater to ensure that

floor temperature warning lamp comes
on when floor is heated to specifica-
tions in the table below.

Floor sensor )
warning lamp

Floor temperature

Floor temperature

Contacts close OFF

Below 115°C (239°F)

Contacts open ON

Above 115°C (239°F)

Note: Avoid heating floor sensor
directly.

If lamp does not come on, check
floor sensor connector for continuity
with a circuit tester.

If continuity exists after heating
areas around floor sensor, replace floor
sensor,

If continuity does not exist, trace
the wiring back to relay or proceed to
step 3. Repair or replace wire(s) if
necessary,

EC-19

Note: The floor sensor may be heated

through the floor by a proper
heater.

3. "Turn ignition switch to the “IG”
position, and disconnect floor sensor
connector. The lamp should remain
on. If not, check floor sensor relay for
continuity with a circuit tester.

Conduct checks under the heading
following “floor sensor relay”, and if
relay is found normal, trace wire(s)
back to ignition switch. Repair faulty
wiring if necessary. Refer to Figure
EC-44.
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Fig. EC-44 Wiring diagram of floor warning system
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Fig. EC-45 Floor warning lamp ON with starter SW turned ON

Floor sensor relay

Refer to Figure EC-44.

When checking floor sensor relay
unit, remove it, and conduct conti-
nuity and voltage tests as follows:

1. Terminals ) and (§

<HI>—

e

b
1,

IGNITION
RELAY

FLOOR SENSOR RELAY

FUSE BOX

PoTeYe
TS

it LHE=

FLOOR TEMPERATURE
WARNING LAMP

JOFF | ACC| ON |STA]

FLOOR SENSOR

) I
IGNITION SWITCH

EC711

Fig. EC-46 Floor warning lamp ON with floor sensor turned OFF

Continuity should exist.
Terminals @ and @
Continuity should exist.

Terminals @) and ®
Continuity should not exist.

2. Terminals ® and ®
EC-21

12 volt should be present.

Terminals ) and ®

Continuity should exist.

Terminals @ and @®

Continuity should not exist.
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If test results are not as indicated
above, repldce faulty parts.

®®

LAMP@>LAMP

FLOOR TEMPERATURE
SENSOR
EC404

Fig. EC-47 Checking floor sensor relay

When floor temperature warning is turned on frequently and further

tenance is to be performed.

1. Check for misactuation of
warning lamp by short circuit of
wiring harness.

2. Check ignition system for follow-
ing items and correct if necessary.
(Refer to Inspection of Ignition Sys-
tem.)

(1) Ignition AMP (Transistor igni-
tion unit)

(2) Distributor

(3) Ignition coil

(4) High tension cable

(5) Spark plug

3. Check E.F.I. System, B.C.D.D.
and Air cleaner, and correct if neces-
sary. (Refer to Inspection of E.F.IL
System, B.C.D.D. and Air Cleaner.)

Note: Warning lamp will come on
even if the engine is in good order if
the car is being driven on a steep

lamp lights unusual power loss or abnormal engine slope continuously in low gear at a
When warning lamp of this system vibration are noticed, following main- high engine speed.
EVAPORATIVE EMISSION CONTROL SYSTEM
CONTENTS
DESCRIPTION ... ittt iiiiiniiiineeenn, EC-22 CARBON CANISTER PURGE CONTROL
OPERATION . .. ittt i e EC-22 VALVE ... EC-25
INSPECTION ... ... EC-24 CARBON CANISTER FILTER ............. EC-25
FUEL TANK, VAPOR LIQUID FUEL TANK VACUUM RELIEF VALVE ... EC-25
SEPARATOR AND VAPOR VENT LINE.... EC-24
carbons is accomplished by activated 2. Vapor-liquid separator
DESCRIPTION charcoals in the carbon canister. 3. Check valve
The evaporative emission control This system is made up of the 4. Vapor vent line
system is used to reduce hydrocarbons ~ following: 5. Carbon canister
emitted to the atmosphere from the 1. Fuel tank with positive sealing filler 6. Vacgum signal l.me
fuel system. This reduction of hydro- cap 7. Canister purge line

EC-22
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Carbon canister Fuel filler cap with vacuum
Vacuum signal line relief valve

S W N -

Canister purge line 6 Liquid/vapor separator
Vapor vent line 7 Fuel tank
8 Check valve

EC712

Fig. EC-48 Schematic drawing of transmission controlled vacuum advance system

OPERATION

Fuel vapors from the sealed fuel The canister is filled with activated when the engine is at rest or at idling.
tank are led into the carbon canister. charcoals to absorb the fuel vapors See Figure EC-49.

% ("K % To carbon canister 4@ o
\ Close; at idling

~ 4= From fuel tank

Open,; at rest

1 Fuel tank 6 Canister purge line 12 Filter
2 Fuel filler cap with 7 ‘Throttle valve 13 Purge control valve
vacuum relief valve 8 Engine 14 Diaphragm spring
3 Liquid/vapor separator 9 Carbon canister 15 Diaphragm
4 Vapor vent line 10 Activated carbon 16 Fixed orifice
5 Vacuum signal line 11 Screen 17 Check valve
EC713

Fig. EC-49 Evaporative emission control system (Fuel vapor flow when engine is at rest or at idling)

EC-23
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As thé throttle valve opens and car
speed increases, vacuum pressure in
the vacuum signal line forces the purge

control valve to open, and admits an
orifice to intake manifold and fuel
vapor is then drawn into the intake

To carbon canister ¢

Open

R

@ Fuel vapor

< Fresh air

manifold through the canister purge
line. See Figure EC-50.

EC714

Fig. EC-50 Evaporative emission control system (Fuel vapor flow when engine is running)

INSPECTION

FUEL TANK,

VAPOR LIQUID SEPARATOR
AND VAPOR VENT LINE

1. Check all hoses and fuel tank
filler cap.

2. Disconnect the vapor vent line
connecting carbon canister to vapor
liquid separator.

3. Connect a 3.way connector, a
manometer and a cock (or an equi-
valent 3.way charge cock) to the end
of the vent line.

4. Supply fresh air into the vapor
vent line through the cock little by

little until pressure becomes 368

mmH20 (14.5 inH20).

5. Shut the cock completely and
leave it unattended.

6. After 2.5 minutes, measure the
height of the liquid in the manometer.
7. Variation of height should remain
with 25 mmH20 (0.98 inH20).

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

9. If the height does not drop to
zero in a short time when filler cap is
removed, it is the cause of a stuffy
hose.

EC-24

Note: In case the vent line is stuffy,
the breathing in fuel tank is not
thoroughly made, thus causing in-
sufficient delivery of fuel to engine
or vapor lock. It must, therefore, be
repaired or replaced.
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3-way connector 368 mmH,0 (14.5 inH,0)
Cock ¥
Air Manometer Vapor-liquid separator

,-

Fuel filler cap

Carbon canister

EC715
Fig. EC-51 Checking evaporative emission control system

CARBON 3. If there is a leak, remove top
CANISTER PURGE cover from purge control valve and
CONTROL VALVE check for dislocated or cracked dia-

) phragm. If necessary, replace dia-
Check for fuel vapor leakage, in the phragm kit (which is made up of a

distributor vacuum line, at diaphragm retainer, diaphragm and spring).
of carbon canister purge control valve,

To check for leakage, proceed as
follows:
1. Disconnect rubber hose, in the
line, between T-connector and carbon
canister at T-connector.
2. Inhale air into the opening of
rubber hose running to vacuum hole in
carbon canister and ensure that there

is no leak. Cover

Diaphragm
Retainer
Diaphragm spring

W -

ET350

Fig. EC-53 Carbon canister purge
control valve

CARBON CANISTER FILTER

Check for a contaminated element.
Element can be removed at the

Fig. EC-52 Checking carbon canister bottom of canister installed on car
purge control valve body.

EC-25

Fig. EC-54 Replacing carbon
canister filter

FUEL TANK VACUUM
RELIEF VALVE

Remove fuel filler cap and see that
it functions properly.
1. Wipe valve housing clean and
place it in your mouth,
2. Inhale air. A slight resistance ac-
companied by valve indicates that
valve is in good mechanical condition.
Note also that, by further inhaling air,
the resistance should disappear with
valve clicks.
3. If valve is clogged, or if no resist-
ance is felt, replace cap as an assembly.

EC370
Fig, EC-55 Fuel filler cap
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Engine Electrical System

REMOVAL
CHECKING ELECTROLYTE LEVEL
CHECKING SPECIFIC GRAVITY

REMOVAL

1. Disconnect negative and positive
cables.

2. Remove nuts from battery
clamps; take off clamps,

3. Remove battery.

CHECKING
ELECTROLYTE LEVEL

Remove six vent plugs and check
for electrolyte level in each cell.
If necessary, pour distilled water.

Overflow Correct Shortage
EE358
Fig. EE-1 Inspecting electrolyte
level
CHECKING

SPECIFIC GRAVITY

Specific gravity of battery electro-
lyte is tested by a hydrometer. If the
state of charge of battery is 60% or
specific gravity reading is below 1.20
[as corrected at 20°C (68°F)], bat-
tery must be recharged or battery-
electrolyte concentration adjusted.

Add or subtract gravity points
according to whether the electrolyte
temperature is above or below 20°C
(68°F) standard.

The gravity of electrolyte changes
0.0007 for every 1°C (1.8°F) tem-
perature. A correction can then be
made by using the following formula:

BATTERY

820 =S8t +0.0007 (t — 20)
Where,

St:  Specific gravity of electrolyte
at t°C

Specific gravity of electrolyte
corrected at 20°C (68°F)

t: Electrolyte temperature

S20:

For example: A hydrometer read-
ing of 1.260 at 30°C (86°F) would be
1.267 corrected to 20°C (68°F), indi-
cating fully charged battery. On the
other hand, a hydrometer reading of
1.220 at —10°C (14°F) would be
1199 corrected to 20°C (68°F),
indicating a partially charged battery.

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

Specific gravity
(20°C)

1%

T
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Charging condition EE473

Fig. EE-3 Charging condition

EE-2

Specific gravity at electrolyte temperature (St)
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BATTERY FREEZING

Battery electrolyte freezing point
varies with acid concentration or its
specific gravity. A battery with an
insufficient charge will freeze at lower
temperatures. If specific gravity of a
battery falls below 1.1, this is an

indication that battery is completely
discharged and will freeze readily
when temperatures fall below freezing.

Note: Use extreme caution to avoid
freezing battery since freezing will
generally ruin the battery.
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Specific gravity of electrolyte

CHARGING

If electrolyte level is satisfactory,
battery must be recharged when elec-
trolyte-gravity reading falls below
1.20. If battery on car is quick-charged

Fig. EE-5 Freezing point of electrolyte

to bring it up to full charge, the
operation should be carried out with
negative cable removed.

Prior to charging, corroded ter-

EE-3

minals should be cleaned with a brush
and common baking-soda solution. In
addition, the following items should
be observed while battery is being
charged.

1. Be sure that electrolyte level is
above top of each plate.

2. Keep removed plugs in a safe
place.

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 1.260 [at 20°C (68°F)].
Correction can be made by adding
distilled water into cells as necessary.
5. Keep battery away from open
flame while it is being recharged.

6. After all vent plugs have been
tightened, clean all sprayed electrolyte
off upper face of battery.

INSTALLATION

1. Install and tighten clamps secure-
ly.

2.  After clamps have been tightened,
clean battery cable terminals and

apply grease to retard formation of
corrosion.
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TROUBLE DIAGNOSES AND CORRECTIONS

Battery is not charged correctly.

1. Correctly adjust belt tension of alternator.
2. Complete connections in charging system.
3. Connect battery terminals securely.

Lighting load test

1. Make sure that electrolyte level is correct.
2. Crank engine for three seconds (with ignition system open).
3. Turn on headlight (low beam) for one minute, and then measure specific
gravity of each cell of battery.
I

Specific gravity of each cell is less Specific gravity of some cells is Specific gravity of each cell is above
than 1.200. above 1.200 but the others show 1.200.
1. When specific gravity can not be lower specific gravity.
raised above 1.200 by charging, L
the battery is faulty. ]
Unbalance is within 0.05. Unbalance of specific gravity be-
1. Discharged battery. Charge it tween cells exceeds 0.05.
and repeat lighting load test. 1. Battery is faulty.
Unbalance is within 0.05. Unbalance of specific gravity be-
1. Battery is satisfactory. tween cells exceeds 0.05.
1. Battery is faulty.

EE-4
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STARTING MOTOR

CONTENTS
DESCRIPTION ... .. i e EE- 5 OVERRUNNING CLUTCH ASSEMBLY ..... EE- 8
OPERATION . ... ... . EE- 6 BRUSH HOLDER TEST FOR
CONSTRUCTION . ... e EE- 6 GROUND ... e e EE- 8
REMOVAL ... ... . EE- 7 BEARING METAL ......... ... ... ....... EE- 8
DISASSEMBLY ... ... EE- 7 MAGNETIC SWITCH ASSEMBLY .......... EE- 8
TYPE S114-122N .. ... ... ... . . EE- 7 ASSEMBLY .. ... EE- 8
TYPE S114-182 ... ... ... . EE- 7 TEST L EE- 9
CLEANING AND INSPECTION .............. EE- 7 PERFORMANCE TEST ............ ..., EE- 9
TERMINAL . ... EE- 7 MAGNETIC SWITCH ASSEMBLY
FIELD COIL ... . EE- 7 TEST . EE- 9O
BRUSHES AND BRUSH LEAD WIRE ...... EE- 7 SERVICE DATA AND SPECIFICATIONS ..... EE-10
BRUSH SPRING TENSION ............... EE- 7 TROUBLE DIAGNOSES AND
ARMATURE ASSEMBLY ................. EE- 8 CORRECTIONS . ... . e EE-10
DESCRIPTION

The function of the starting system

. which consists of the battery, ignition
Type Transmission switch, starting motor and solenoid, is
to crank the engine. The electrical
S114-173B Manual energy is supplied from the battery,
S114-182B Automatic
6 @ (8
(o)
[
1 Brush 4 Magnetic switch 1
2 Field coil 5 Plunger 8
3 Armature 6 Torsion spring 9 Pinion
OPERATION

When the ignition switch is turned
fully clockwise to the START posi-
tion, battery current flows through
“series” and “shunt” coils of the
solenoid, magnetizing the solenoid.

the solenoid completes the circuit to
operate the starting motor, and then

the motor carries out the actual crank-
ing of the engine.

Type S114-173B, S114-182B

The plunger is pulled into the solenoid

so that it operates the shift lever to

move the drive pinion into the

flywheel ring gear. Then the solenoid

switch contacts close after the drive
EE-5

Shift lever
Overrunning clutch

EE511

Fig. EE-6 Sectional view of starting motor

pinion is partially engaged with the
ring gear.
Closing of the solenoid switch

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

After the engine starts running, the
driver releases the ignition key and it
automatically returns to the ON
position.

The return (torsion) spring then

©__ 9 99

actuates the shift lever to pull the
pinion, which allows the solenoid
switch contacts to open. Consequent-
ly, the starting motor stops.

More positive = meshing and
demeshing of the pinion and the ring
gear teeth are secured by means of the
overrunning clutch. The overrunning

==

AN

1 Magnetic switch assembly 13 Brush spring
2 Dust cover 14 Brush (+)
(Adjusting washer) 15 Yoke
3 Torsion spring 16 Field coil assembly
4  Shift lever 17 Armature assembly
5 Dust cover 18 Center bearing
6 Thrust washer 19 Center bracket
7 E-ring 20 Pinion assembly
8 Rear cover metal 21 Dust cover
9 Through bolt 22 Pinion stopper
10 Rear cover 23 Stopper clip
11 Brush holder assembly 24 Gear case
12 Brush (=) 25 Gear case metal Type $114-173B, 5114-182B

clutch employs a shift lever to slide
the pinion along the armature shaft,

into or out of mesh with the ring gear
teeth. The overrunning clutch is de-
signed to transmit driving torque from
the motor armature to the ring gear,
but prevent the armature from over-
running after the engine has started.

Ring gear

Shift lever guide
Armature

Battery

Field coil
Stationary contact
Movable contactor
Shunt coil
Plunger

Ignition switch
Series coil

Torsion spring
Shift lever

Pinion

VPV E WN -

—
W -

EE274
Fig. EE-7 Starting motor circuit

EEB12

Fig. EE-8 Exploded view of starting motor

EE-6
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REMOVAL

1. Disconnect battery ground cable.
Disconnect black wire with yellow
stripe from magnetic switch terminal,
and black battery cable from battery
terminal of magnetic switch.
2. Remove two bolts securing start-
ing motor to transmission case. Pull
starter assembly forward and remove
starting motor.

DISASSEMBLY

TYPE S114-173B,
$114-182B

1. Disconnect connecting plate from
“M” terminal of magnetic switch. Re-
move two screws securing magnetic
switch and remove magnetic switch
assembly,

2. Remove dust cover, E-ring and
thrust washer(s).

EE317

Fig. EE-9 Removing dust cover,
E-ring and thrust washer(s)

3. Remove two screws
brush holder assembly.

securing

EE318

Fig. EE-10 Removing brush holder
setscrews

4. Remove two through bolts and
rear cover.

5. Remove brushes from their hold-
er by moving each brush spring away
from brush with a hook.

Remove brush holder,
6. Remove yoke assembly and with-
draw armature assembly and shift
lever.
7. Remove pinion stopper located at
the end of armature shaft. To remove
stopper, first move stopper toward
pinion and after removing stopper clip,
remove stopper with overrunning

clutch assembly from armature shaft.

Pinion stopper

Pinion stopper clip

EE277

Fig. EE-11 Removing pinion stopper

CLEANING AND
INSPECTION

Clean all disassembled parts, but do
not use grease dissolving solvents for
cleaning overrunning clutch, armature
assembly, magnetic switch assembly
and field coils since such a solvent
would dissolve grease packed in clutch
mechanism and would damage coils or
other insulators.

Check them for excessive damage
or wear, and replace if necessary.

TERMINAL

Check terminal for damage and
wear, and replace magnetic switch
assembly if necessary.

FIELD COIL

Check field coil for insulation. If
the insulation of coil is damaged or
worn it should be replaced.

Testing field coil for
continuity:

Connect the probe of a circuit
tester or an ohmmeter to field coil
positive terminal and positive brush
holder.

EE-7

If tester shows no conduction field
circuit or coil is open.

Fig. EE-12 Testing field coil
for continuity

Testing field coil for ground:

Place one probe of circuit tester
ontc yoke and the other onto field
coil lead (positive terminal).

If very little resistance is read, field
coil is grounded.

EEO017

Fig. EE-13 Testing field coil
for ground

BRUSHES AND BRUSH
LEAD WIRE

Check the surface condition of
brush contact and wear of brush. If a
loose contact is found it should be
replaced.

If brush is worn so that its length is
less than 12 mm (0.472 in), replace.

Check the connection of lead clip
and lead wire.

Check brush holders and spring clip
to see if they are not deformed or
bent, and will properly hold brushes
against the commutator.

If brushes or brush holders are
dirty, they should be cleaned.

BRUSH SPRING TENSION
Check brush spring tension by a

spring scale as shown in Figure EE-14.

The reading should be 1.6 kg (3.5 1b).

Replace spring if tension is lower than
1.4 kg (3.1 1b).
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EE018
Fig. EE-14 Inspecting brush spring
tension

ARMATURE ASSEMBLY

Check external appearance of
armature and commutator.

1. Inspect commutator. If the sur-
face of commutator is rough, it must
be sanded lightly with a No. 500
emery cloth. If the depth of insulating
mica is less than 0.2 mm (0.0079 in)
from commutator surface, insulating
mica should also be undercut so that
its depth is 0.5 to 0.8 mm (0.0197 to
0.0315 in).

The wear limit of commutator dia-
meter is 1 mm (0.0394 in). If the dia-
meter of commutator is less than 39
mm (1.535 in), replace armature as-
sembly.

T II1T]

0.5 to 0.8 mm

Round (0.0197 to 0.0315 in)

Correct

\

File

- _._\__
Commutator
Segment

Mica

Incorrect EE021

Fig. EE-15 Undercutting insulating
mica

2. Inspect soldered connection of
armature lead and commutator. If
loose connection is found, solder it
using resin flux.
3. Armature test for ground

Using a circuit tester, place one test
probe onto armature shaft and other
onto each commutator bar.

If tester shows continuity, armature
is grounded and must be replaced.

Fig. EE-16 Testing armature for
ground

4, Check armature for short by
placing it on armature tester (growler)
with a piece of iron over armature
core, rotating armature. If the plate
vibrates, armature is shorted.

@80
EEO023
Fig. EE-17 Testing armature for
short

5. Check armature for continuity by
placing probes of tester on two seg-
ments side by side. If tester shows no
continuity, the circuit’is open.

OVERRUNNING CLUTCH
ASSEMBLY

Inspect pinion assembly and screw
sleeve. Screw sleeve must slide freely
along armature shaft splines. If
damage is found or resistance is felt
when sliding, it must be repaired.
Inspect pinion teeth. If excessive rub-
bing is found on teeth, replace.
Flywheel ring gear also must be in-
spected.

EE-8

&,
Q

Type S114-173B, S114-182B
EE278

Fig. EE-18 Overrunping clutch assembly

BRUSH HOLDER TEST
FOR GROUND

Using a circuit tester, place one test
probe onto negative side of brush
holder and another onto positive side.
If tester shows conduction, brush
holder is shorted to ground. Replace
brush holder.

EE026

Fig. EE-19 Testing brush for
ground

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 in), replace
metal.

MAGNETIC SWITCH
ASSEMBLY

1. Using a circuit tester, check con-
tinuity between “‘S” terminal of mag-
netic switch and switch body metal. If
continuity does not exist, shunt coil is
opened.

Replace switch assembly.
2. In the same manner as above,
check continuity between terminals
“S” and “M”. If continuity does not
exist, series coil is opened.

Replace switch assembly.

ASSEMBLY

Reassemble starting motor in re-
verse sequence of disassembly.

When assembling, be sure to apply
grease to gear case and rear cover
bearing metal, and apply oil lightly to
pinion.
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TEST

PERFORMANCE TEST

Starter motor should be subjected
to a “no-load” test whenever it has
been overhauled to ensure that its
performance will be satisfactory when
installed to engine. Starter motor
should also be subjected to the test
when the cause of abnormal operation
is to be determined. A brief outline of
the test is given below.

No-load test

Connect starting motor in series
with specified (12 volts) battery and
an ammeter capable of indicating
1,000 amperes.

Spécified current draw and revolu-
tion in these test are shown in
“Specifications”.

Battery

Voltmeter

Ammeter

Diagnoses of test

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

Check armature further.
(4) A grounded armature or field;
a. Remove input terminal.
b. Raise two negative side brushes
from commutator.
c. Using a circuit tester, place one
probe onto input terminal and the
other onto yoke.
d. If tester indicates continuity,
raise the other two brushes and check
field and armature separately to deter-
mine whether field or armature is
grounded.
2. Failure to opesate with high
current draw may be caused by the

EE026

Fig. EE-20 No-load testing

following:

(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
damaged commutator when motor is
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 commutator bar
to burn.
3. Low current draw and low
no-load speed would cause high
internal resistance due to loose con-
nections, damaged leads, dirty com-
mutator and causes listed on item
2-(3).

EE-9

MAGNETIC SWITCH
ASSEMBLY TEST

Switch

+¢ -

Battery Starter motor

EE351

Fig. EE-21 Circuit of magnetic switch
assembly test

If the starting motor check is
“OK”, check magnetic switch as-
sembly. Connect cables between
“negative” battery terminal and start-
ing motor “M” terminal, “positive”
battery terminal and starting motor
“S” terminal connecting a switch in
series as shown in Figure EE-21.

With the switch on, push pinion
back to remove all slack and measure
the clearance “4£” between pinion
front edge and pinion stopper. The
clearance should be held within 0.3 to
1.5 mm (0.012 to 0.059 in). If neces-
sary, adjust it by changing or adding
adjusting washer(s). Adjusting washers
are available into two different sizes,
0.5 mm (0.020 in) and 0.8 mm (0.032
in).

0.3to 1.5 mm
(0.012 to 0.059 in)

EE028
Fig. EE-22 Measuring gap “£ "’
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SERVICE DATA AND SPECIFICATIONS

Manual Automatic
transmission transmission
TP s e e e e eeeene e S114-173B S114-182B
System voltage Vet et es e e ettt eeee e 12
No load
Terminal voltage Vst 12
Current A e Less than 60
Revolution TPIM ittt et e een e, More than 5,000 More than 6,000
Outer diameter of commutator mm (in) .............cooooooooovo More than 39 (1.54) More than 39 (1.54)
Brush length MM (I0) L, More than 12 (0.47)  More than 12 (0.47)
Brush spring tension KE(ID) oo 1.4 to 1.8 (3.1 to 4.0)
Clearance between bearing metal and
armature shaft MM () Lo Less than 0.2 (0.008)
Clearance “£ ” between pinion front
edge and pinion stopper MM (I0) e, 0.3 to 1.5 (0.012 to 0.059)
TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Corrective action
Starting motor will Discharged battery. Charge or replace battery.
not operate. Damaged solenoid switch. Repair or replace solenoid switch.
Loose connections of terminal. Clean and tighten terminal.
Damaged brushes. Replace brushes.
Starting motor inoperative. Remove starting motor and make test.
Noisy starting motor. Loose securing bolt. Tighten.
Worn pinion gear. Replace.
Poor lubrication. Add oil.
Worn commutator. Replace.
Worn brushes. Replace.
Starting motor Discharged battery. Charge.
cranks slowly. Loose connection of terminal. Clean and tighten.
Worn brushes. Replace.
Locked brushes. 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.
Armature rubs field coil.

Damaged solenoid switch.

Clean and repair.
Replace assembly.
Repair or replace.

Starting motor
operates but does
not crank engine.

Worn pinion.
Locked pinion guide.

Worn ring gear.

Replace.
Repair.
Replace.

Starting motor will
not disengage even if
ignition switch is
turned off.

Damaged solenoid switch.

Damaged gear teeth.

Repair or replace.

Replace damaged gear.

The charging circuit consists of the
battery, alternator, regulator and
necessary wiring to connect these
parts. The purpose of this system is to
convert mechanical energy from the
engine into electrical energy which is
used to operate all electrically operat-
ed units and to keep the battery fully
charged.

When the ignition switch is set to
“ON”, current flows from the battery
to ground through the ignition switch,
voltage regulator IG terminal, primary
side contact point “P1”, movable
contact point ‘P2, voltage regulator
“F” terminal, alternator “F”’ terminal,
rotor (field) coil and alternator “E”
terminal, as shown in Figure EE-23 by
full line arrow marks. Then the rotor
in the alternator is excited.

CHARGING CIRCUIT

When the alternator begins to op-
erate, three-phase alternating current is
induced in the stator (armature) coil.
This alternating current is rectified by
the positive and negative silicon
diodes. The rectified direct current
output reaches the alternator “A” and
“E” terminals.

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

“P2” is separated from the primary
side contact ‘“P1” by the magnetic
force of coil “VC2”, Therefore,
registor “R1” is applied into the rotor
circuit and output voltage is decreased.
As the output voltage is decreased, the
movable contact point “P2”, and
primary side contact “P1” comes into
contact once again, and the alternator

EE-11

voltage increases. Thus, the rapid
vibration of the movable contact point
“P2”, maintains an alternator output
voltage constant.

When the alternator speed is further
increased or the voltage starts to rise
excessively, the movable contact point:
“P2” comes into contact with second-
ary side contact point “P3”. Then,
the rotor current is shut off and alter-
nator output voltage is decreased im-
mediately. This action causes movable
contact “P2” to separate from second-
ary contact “P3”. Thus, the rapid
vibration of the movable contact point
“P2”, or breaking and completing the
rotor circuit, maintains an alternator
output voltage constant.
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Ignition switch

Stator (armature) coil
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]

Rotor (field) coil

| =

M-l

Alternator Voltage regulator
EE423

Fig. EE-23 Charging circuit )
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Fig. EE-24 Charging circuit (1)
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DESCRIPTION ......... ...t
REMOVAL .......... .. .ot
DISASSEMBLY . ...t
INSPECTION AND REPAIR .........
ROTOR INSPECTION ............
INSPECTION OF STATOR........

DESCRIPTION

In the alternator, a magnetic field is
produced by the rotor which consists
of an alternator shaft, a field coil, pole
pieces, and slip rings. The slip rings
pressed in the shaft conduct only a
small field current. Output current is
generated in the armature coils located
in the stator. The stator has three
windings and generates three-phase

ALTERNATOR

alternating current. Silicon diodes act
like a one-way valve for electricity so
that charging current passes easily but
reverse current is shut out.

In this alternator, pack type silicon
diodes are used.

Six diodes (three negative and three
positive), are installed in positive and
negative plates as an assembly .

EE-13

CONTENTS
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These diodes are direct-soldered at
their tips, and constructed with posi-
tive and negative conjunction.

They are mounted on the two
plates which combine the function of
heat-dissipating plate and positive/
negative terminals and are light in
weight and easy to service.

Pulley assembly
Front cover
Front bearing
Rotor

Rear bearing
Stator

Brush assembly
Rear cover
Diode (set plate) assembly
Diode cover
Through bolts

_O D0 I DE WN

—

EE393
Fig. EE-25 Exploded view of alternator




Engine Electrical System

REMOVAL

1. Disconnect
cable.

2. Disconnect two lead wires and
connector from alternator.

3. Loosen adjusting bolt.

4. Remove alternator drive belt.

S. Remove parts associated with

alternator from engine.
6. Remove alternator from car.

battery  negative

DISASSEMBLY

1. Remove pulley nut and pulley
assembly.

EE362

Fig. EE-26 Removing pulley and fan

2. Remove brush holder fixing
screws, and remove brush holder
cover. Pull brush holder forward, and

remove brushes together with brush
holder.

Note: Do not disconnect N terminal
from stator coil lead wire.

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

Fig. EE-27 Removing brush

3. Remove through bolts. Separate
front cover with rotor from rear cover
with stator by lightly tapping front
bracket with a wooden mallet.

Fig. EE-28 Separating front cover
with rotor from rear cover

4. Remove three set screws from
bearing retainer, and separate rotor
from front cover.

U O @ EE036

Fig. EE-29 Removing rotor

5. Pull rear bearing out from rotor
assembly with a press or bearing
puller.

EEO037

Fig. EE-30 Pulling out of rear bearing
EE-14

6. Remove diode cover fixing screw,
and remove diode cover. Disconnect
three stator coil lead wires from diode
terminal with a soldering iron.

7. Remove A terminal nut and diode
installation nut, and remove diode
assembly.

1 Diode assembly

2 Diode cover EE394

Fig. EE-31 Removing diode assembly

Note: Use care in handling diode
assembly to prevent an undue stress
on it.

INSPECTION AND
REPAIR

Remove alternator from car and
connect a circuit tester between F
terminal and E terminal.

When the resistance is approxi-
mately 5%, the condition of brush and
field coil is satisfactory. When no
continuity exists in brush or field
coil, or- when resistance differs
significantly between those parts, dis-
assemble and inspect.

EE282

Fig. EE-32 Inspecting alternator
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ROTOR !NSPECTION

1. Continuity test of rotor coil
Apply tester between slip rings of
rotor as shown in Figure EE-33. If
there is no continuity field coil is
open.
Replace rotor assembly.

Fig. EE-33 Continuity test of rotor
coil

2. Ground test of rotor coil

Check continuity between slip ring
and rotor core. If continuity exists,
replace rotor assembly, because rotor
coil or slip ring may be grounded.

Fig. EE-34 Testing rotor coil feor
ground

INSPECTION OF STATOR

1. Continuity test

Stator is normal when there is
continuity between individual stator
coil terminals. When there is no conti-
nuity between individual - terminals,
cable is broken.

Replace stator assembly.

Fig. EE-35 Testing stator for
continuity

2.  Ground test

If each lead wire of stator coil
(including neutral wire) is not conduc-
tive with stator core, condition is
satisfactory. If there is continuity,
stator coil is grounded.

Stator core " EE044

Fig. EE-36 Testing stator for
ground

Conductive direction

INSPECTION OF DIODE

Perform a continuity test on diodes
in both directions, using an ohmmeter.
A total of six diodes are used; three
are mounted on the positive @ plate,
and other three are onthe negative &
plate. The continuity test should be
performed on each diode, between the
terminal and plate.

EE045

Diode installed on @ plate is a
positive diode which allows current
flowing from terminal to ¢ plate
only. In other words, current does not
flow from @ plate to terminal.

1 (+)plate

2 Terminal EE046

Fig. EE-38 Inspecting positive diode
EE-15

1
I 2 (-) plate
| | 3 Diode

Fig. EE-37 Conductive direction of diode

(+) plate

Diode installed on © plate is a
negative diode which allows current
flowing from & plate to terminal
only. In other words, current does not
flow from terminal to & plate.

1 (-) plate
2 Terminal

EEO047

Fig. EE-39 Inspecting negative diode
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If current flows in both positive
and negative directions, diode is short-
circuited. If current flows in one direc-

If there is a faulty diode, replace all
diodes (six diodes) as an assembly.
(See table below.) These diodes are

tion only, diode is in good condition.

unserviceable.

Test prc;be of a circuit tester
Conduction
©
terminal @ plate 0]
@ plate terminal -
terminal © plate —
© plate terminal 0
© plate @ plate o
@ plate © plate _

INSPECTION OF BRUSH

Check movement of brush and if
movement is not smooth, check brush
holder and clean if necessary.

Check brush for wear. If it is worn
down to less than the specified limit,
replace brush assembly.

Check brush pig tail and, if dam-
aged, replace,

Brush wear limiting line

EE127
Fig. EE-40 Brush wear limit

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 is
255t0 345 gr (9.0 to 12.2 oz).

Moreover, when brush is worn,
pressure decreases approximately 20 g
(0.7 0z) per 1 mm (0.0394 in) wear.

2 mm (0.079 in)

EEO049

Fig. EE-41 Measuring spring pressure

EE-16

ASSEMBLY

Assemble alternator in the reverse
sequence of disassembly noting the
following:

1. When soldering each stator coil
lead wire to diode -assembly terminal,
carry out the operation as fast as
possible.

2. When installing diode A terminal,
install insulating bush correctly.

e

5
E
@
1 Insulating bushing
2 “A” terminal bolt
3 Diode cover
EE363 4 Rear cover
§ Diode assembly

Fig. EE-42 Sectional view of diode
and A terminal

3. Tighten pulley nut with tighten-
ing torque of 3.5 to 4.0 kg-m (25.3 to
29.0 ftlb). When pulley is tightened,
make sure that deflection of V-groove
is less than 0.3 mm (0.0118 in).

EEQ51

Fig. EE-43 Tightening pulley nut
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ALTERNATOR TEST

Before conducting an alternator A 30-Volt voltmeter and suitable Figure EE-44 and test alternator in the
test, make sure that the battery is fully test probes are necessary for the test. manner indicated in the flow chart
charged. Set up a test circuit as shown in  below:

1. Disconnect connectors at alternator.
2. Connect “A” terminal to “F”’ terminal.

3. Connect one test probe from voltmeter positive terminal to “A” terminal. Connect the other test probe to ground.
Make sure that voltmeter registers battery voltage.

4. Turn on headlights and switch to High Beam.
Start engine.

6. Increase engine speed gradually until it is approximately 1,100 rpm, and take the voltmeter reading.

bl

Measured value: Below 12.5 Volts Measured value: Over 12.5 Volts
Alternator is in trouble. remove and check it Alternator is in good condition.
for condition.

Notes:

a. Do not run engine at the speed of
more than 1,100 rpm while test is
being conducted on alternator.

b. Do not race engine.

Alternator

@
Battery

Voltmeter
EE284

Fig. EE-44 Testing alternator

SERVICE DATA AND SPECIFICATIONS

TYPE  wetrerrterrr ettt ettt re e she s st s e e et e eb g b sabe e ebaeeres LT160-23C
Nominal rating VoA e 12-60
Ground Polarity  o.cceiiiiieiie s Negative
Minimum revolution under no load
(When 14 volt is applied) IPIM ittt eeen e e Less than 1,050
Hot output current AJIPM e 45/2,500
60/5,000
PULIEY TBEIO toviiierieieiiiiciieeiire e sn e e st s st e et 2.09
Brush ...coccoooviiiiiniiniiieiinnienns
Length MM (IN) .oerrinreeeneneenerneeei More than 7.5 (0.31)
Spring pressure BY (0Z) et 255 to 345
(9.0 to 12.2)
Slip ring outer diameter MM () oo More than 30 (1.18)
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DESCRIPTION

The regulator consists basically of 4
voltage regulator and a charge relay.
The voltage regulator has two sets of
contact points, a lower set and an
upper set, to control alternator volt-
age. An armature plate placed between
the two sets of contacts moves upward
or downward or vibrates. The lower
contacts, when closed, complete the

DQ® ®® ®

REGULATOR

CONTENTS
.......... EE-18 CHARGING RELAY .. ... .. EE-21
SERVICE DATA AND SPECIFICATIONS ..... EE-22
.......... EE-19 TROUBLE DIAGNOSES AND
.......... EE-21 CORRECTIONS {including alternator) ......... EE-23
.......... EE-21

field circuit direct to ground; and the
upper contacts, when closed, complete ?
the field circuit to ground through a
resistance (field coil), and produce
alternator output.

The charge relay .is similar in
construction to the voltage regulator.

1 Charge relay

2 Voltage regulator EE285

Fig. EE-45 View of removing cover

As regards the construction, the
voltage regulator is very similar to the
charge relay as shown in Figure EE-46.

@ —
\
® @
@ * \
® ®
@ / @ 7
@) D) EE397

1 Connecting spring 9 3mm (0.118 in) dia. screw 1 Point gap 9 Adjusting screw
2 Yoke gap 10 4mm (0.157 in) dia. screw 2 Charge relay contact 10 Lock nut
3  Armature 11 Coil 3 Core gap 11 Coil
4 Core gap 12 Lock nut 4 Armature 12 4mm (0.157 n) dia. screw
5 Low speed contact 13 Adjusting screw 5 Connecting spring 13 3mm (0.118 in) dia. screw
6 Point gap 14 Adjusting spring 6 Yoke gap 14 Contact set
7 High speed contact 15 Yoke 7 Yoke 15 Voltage regulator contact
8 Contact set 8 Adjusting spring

(a) Construction of voltage regulator

(b) Construction of charge relay

Fig. EE-46 Structural view

EE-18
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MEASUREMENT
OF REGULATOR
VOLTAGE

Regulator voltage is measured with
regulator assembled with alternator.
When measuring voltage with regulator
mounted on car, it is necessary to
rotate engine at high speed.

Connect DC voltmeter (15-30V),
DC ammeter (15-30A), battery and a
0.25Q resistor (rated at 25W) with
cables as shown.

1. Check to be sure that all electrical
loads such as lamps, air conditioner,
radio etcs are turned off.

2. Before starting engine, be sure to
make short circuit with a cable be-
tween fuse side terminal of resistor
(0.2582) and negative side terminal of
ammeter. Failure to follow this pre-
caution will cause needle of ammeter
to swing violently, resulting in a dam-
aged ammeter.

Regulator

Generator

Wire harhess
Short-circuit here (between
fuse side terminal and (<)
terminal of ammeter) before

ry starting the operation.
s16}
Fuse box{o, of— / o
BT "
9, @ 6, (]
Batt
Resistor for measurement ey v
Ammeter Voltmeter (30V)
(10A)

EEO5S
Fig. EE-47 Measuring regulator voltage with regulator on vehicle

3. Refer to the following chart to

parts are in good condition:
determine if regulator and relative

EE-19
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1. Start engine.
2. Rotate engine at 2,500 rpm for several minutes.

| A
After racing for several minutes, ammeter reading- After racing for several minutes, ammeter
below SA. reading-over SA.
1 X ]
Fully charged battery available. Fully charged battery not available.
1. Replace with fully charged battery. 1. Connect a 0.25 ohm resistor in series.
2. Check to see if current falls below SA.
Current falls below SA. Current does not fall below 5A.
1
Recharge batteéry and see if current falls below
SA.

I

Reduce engine speed to idling and then raise it to 2,500 rpm while observing needle of voltmeter.

Needle of voltmeter held within limits shown in the below Needle of voltmeter out of limits shown in
table. the following chart.
Regulator functioning properly. Adjust or replace regulator.
Regulator type TL1Z-85C speed.
o ¢. Voltage may be approximately
Temperature °C (°F) Voltage V 0.3 V higher than rated for two to
three minutes after engine is start-
—-10 (]4) 14.75 to 15.75 ed, or more specifically, when regu-
0(32) 14.60 to 15.60 lator becomes self-heated. Measure-
10 (50) 1445 to 15.45 ments .should then be.made .w1thm
one minute after starting engine, or
20 (68) 14.30 to 15.30 when regulator is cold.
30 (86) 14.15 to 15.15 d. The regulator is of a temperature-
compensating type. Before meas-
40(104) 14.00 to 15.00 uring voltage, be sure to measure
surrounding temperature and cor-
rect measurements according to the
table at left.
Notes: regulator is cold.
a. Do not measure voltage immediate- b. To measure voltage, raise engine
ly after driving. Do this while speed gradually from idling to rated

€E-20
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ADJUSTMENT
VOLTAGE REGULATOR

When regulating voltage, as meas-
ured above, deviates from rated value,
adjust regulator in accordance with the
following instructions.

1. Inspect contact surface, and if
rough, lightly polish with fine emery
paper (#500 or 600).

2. Measure each gap, and adjust if
necessary. Adjust core gap and point
gap in that order. No adjustment is
required for yoke gap.

3. Adjusting core gap.

Loosen screw [4 mm (0.157 in)
diameter] which is used to secure
contact set on yoke, and move contact
upward or downward properly. (See
Figure EE-48.)

Core gap:
0.6 to 1.0 mm
(0.024 to0 0.039 in)

Contact set EE398

1

2 Thickness gauge

3 4 mm (0.157 in) dia. screw
4 Crosshead screwdriver

Fig. EE-48 Adjusting core gap

4.  Adjusting point gap

Loosen screw [3 mm (0.118 in)
diameter] used to secure upper con-
tact, and move upper contact upward
or downward as necessary. (See Figure
EE-49.)

Point gap:
0.35 to 0.45 mm
(0.014 t0 0.018 in)

EE399

1 Thickness gauge

2 3 mm (0.118 in) dia.
SCIew

3 Crosshead screwdriver

4 Upper contact

Fig. EE-49 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-50.)

voltage as

) EE400
1 Wrench

2 Crosshead screwdriver

3 Adjusting screw

4 Lock nut

Fig. EE-50 Adjusting regulating voltage

CHARGING RELAY

Charging relay is used as an engine
revolution sensor in starter interlock
system.

Normal relay operating voltage is 8
to 10V as measured at alternator “A”
terminal. Relay itself, however,
operatesat 4 to 5 V,

Use a DC voltmeter, and set up a
circuit as shown in Figure EE-51.

Adjust charge relay in the sarne
manner as that for voltage regulator.

grounded.

1. Connect positive terminal of voltmeter to regulator lead connector “N™ terminal with negative terminal

2. Start engine and keep it idle.
3. Take voltmeter reading.

|

0 Volt
1. Check for continuity be-
tween “N” terminals of re-

gulator and alternator.

2. Alternator circuit inopera-
tive if continuity exists.

Below 5.2 Volts

1. Check fan belt tension.
2. If correct, remove regulator
and adjust as necessary.

Over 5.2 Volts

Charge relay coil or contact
points out of order.
Replace regulator.

Over 5.2 Volts

Charge relay assembly is in good condition.

EE-21
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Yellow terminal
Regulator

A(W) L(WR) IG(W/L)

Voltmeter

EE348

Fig. EE-51 Testing charging relay

SERVICE DATA AND SPECIFICATIONS

Voltage regulator

Type i b e e e e et erae et b et ebre e eetar et e eaeanbte e et et an bt et seantncaseennnrnnonsene TL1Z-85C

Regulating voltage (with fully charged battery) V correrrenierneensessssessssessessaens *14.3 to 15.3 [at 20°C (68°F)]

Voltage coll resistance £ s 10.5 [at 20°C (68°F)]

Rotor coil inserting resistance £ i, 10

Volthge coil series resistance e 31

Smoothing resistance e, 40

Core gap mm (in) ..o 0.6 to 1.0 (0.024 to0 0.039)

Point gap mm (In) oo, 0.35 t0 0.45 (0.014 to 0.018)
Charge relay

Release voltage V s 4.2 t0 5.2 at “N”" terminal

Voltage coil resistance Qe 37.8 [at 20°C (68°F))

Core gap mm (in) .., 0.8 to 1.0 (0.031 to 0.039)

Point gap mm (iN) oo 0.4 t0 0.6 (0.016 to 0.024)

*Standard temperature gradient: —0.015V/°C

EE.22
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TROUBLE DIAGNOSES AND CORRECTIONS (Including alternator)

Condition

Probable cause

Corrective action

No output

Sticking brushes.
Dirty brushes and slip rings.

Loose connections or broken leads.

MOpen stator winding.
Open rotor winding.
Open diodes.

Shorted rotor.

Shorted stator.
Grounded “A” terminal.
Broken fan belt.

Correct or replace brushes and Qrush springs.
Clean.

Retighten or solder connections.
Replace leads if necessary.

Repair or replace stator.
" Replace rotor.

Replace.

Replace rotor.

Repair or replace.
Replace insulator.

Replace.

Excessive output

Broken neutral wire (color of wire is yellow.)

Voltage regulator breakdown.

Poor grounding of alternator and voltage
regulator “E” terminal.

Broken ground wire (color of wire is black.)

Replace.

Check regulator operation and repair or
replace as required.

Retighten terminal connection.

Replace.

Low output

Loose or worn fan belt.

Sticking brushes.

Low brush spring tension.

Voltage regulator breakdown.

Dirty slip rings.

Partial short, ground, or open in stator
winding.

Partially shorted or grounded rotor winding.

Open or damaged diode.

Retighten or replace.

Correct or replace brushes and springs if
necessary.

Replace brush springs.

Check regulator operation and repair or
replace as required.

Clean.

Replace stator.

Replace rotor.
Replace diode.

Noisy alternator

Loose mounting.
Loose drive pulley.
Broken ball bearing.

Improperly seated brushes.

Retighten bolts.
Retighten.
Replace.

Seat correctly,

EE-23
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The ignition circuit consists of an
ignition switch, a transistor ignition
unit, a distributor, wiring, spark plugs
and a battery.

The distributor is of the contactless
type and is equipped with a pick-up
coil which electrically detects the igni-
tion timing signal in place of the
circuit breaker of the conventional
distributor. The transistor ignition unit
is a new addition, which generates the
signal required for the make and break
of the primary electric current for the
ignition coil.

The circuit is equipped with a
resistor. During cranking, electrical
current bypasses the secondary resis-
tor, thereby connecting the ignition
coil through the primary resistor. This
makes battery voltage available at ef-
ficiently and keeps ignition voltage as
high as possible.

The primary resistor serves to pro-
tect transistor ignition circuit.

The low voltage current is supplied
by the battery or alternator and flows
through the primary circuit.

Secondary winding

Reluctor

Battery 1
[ "JL_J

Primary winding

[ — ignition unit 4

IGNITION CIRCUIT

It consists of the ignition switch.
resistor, primary winding of the igni-
tion coil, transistor ignition unit and
all connecting low tension wiring.

The high voltage current is pro-
duced by the ignition coil and flows
through the secondary circuit, result-
ing in high voltage spark between the
electrodes of the spark plugs in engine
cylinders.

This circuit contains the secondary
winding of the ignition coil, distribu-
tor high tension wires to coil and
spark plugs, distributor rotor and cap.

When the ignition switch is turned
on and the distributor reluctor rotates,
the primary current flows through the
primary winding of the coil and
through transistor ignition unit to
ground.

When the primary circuit is opened
by circuit of transistor ignition unit,
the magnetic field built up in the
primary winding of the coil moves
through the secondary winding of the
coil, inducing high voltage. This high

ewar=l{
B
D W S
—7] IG

Resistor

To starter

° \

Transistor

Pick-up coil] Rotor head

f
g\\\
Y

Distributor

EE-24

voltage is produced every time the
primary circuit opens.

The high voltage current flows
through the high tension wire to the
distributor cap, then the rotor distri-
butor cap, then the rotor ‘distributes
the current to one of the spark plug
terminals in the distributor cap.

Then the spark occurs while the
high voltage current jumps the gap
between the insulated electrode and
the ground side electrode of the spark
plug. This process is repeated for each
power stroke of the engine.

The spark plug should be inspected,
cleaned and regapped at tune up.
Spark plugs should also be replaced
periodically as specified in the “Main-
tenance Schedule”,

The remainder of the ignition com-
ponent parts should be inspected for
only their operation, air gap of distri-
butor, tightness of electrical terminals,
and wiring condition.

Apply grease (NLGI consistency
No. 1 containing MoS, or equivalent)
to distributor rotor shaft as required.

6 Spark plugs

EE474

Fig. EE-52 Ignition system circuit diagram
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DISTRIBUTOR

CONTENTS

CONSTRUCTION .. ... EE-25 ADVANCE MECHANISMS ... ... .. ... .... EE-26
CHECKING AND ADJUSTMENT ............. EE-26 DISASSEMBLY . . i EE-27
CAP AND ROTOR HEAD ................ EE-26 ASSEMBLY ... .. EE-27
AR GAP . EE-26 SERVICE DATA AND SPECIFICATIONS ..... EE-28
CONSTRUCTION piece faces the protrusion of the re-
luctor, and then the electrical signal is

Distributor type Applied model Transmission - Remarks generated in the pick-up coil.
This electric signal is conducted
D6F3-02 Manual into the transistor ignition unit, which
D6F6-06* Non-California in turn breaks the primary coil current
D6F5-03 Automatic 1 pick-up type running through the ignition coil and
D6F6.07* generates high voltage in the secondary
. ) Manual and winding. Also, this transistor ignition
D6F4-03 California Automatic unit ugtilizes this electric sigial to

*For Canada

In the conventional distributor the
ignition point is detected by the cam
and breaker arm, while in this transis-
tor ignition unit it is detected by the
reluctor on the shaft and the pick-up

coil provided in place of the breaker.
The pick-up coil consists of a magnet,
coil, etc. The amount of magnetic flux
passing through the pole piece in the
coil is changed at the moment the pole

EE-256

restore the primary coil to the original
state after cutting off the primary
current for a fixed time.

The centrifugal and vacuum ad-
vance mechanisms employ the con-
ventional mechanical type. The con-
tactor is used to eliminate vacuum
and centrifugal advance hysteresis.

Cap assembly

Rotor head assembly
Roll pin

Reluctor

Pick-up coil
Contactor

Breaker plate assembly
Packing

Rotor shaft

10 Governor spring

11 Governor weight

12 Shaft assembly

13 Cap setter

14 Vacuum controller
15 Housing

16 Fixing plate

17 O-ring

18 Collar

WO~ W -

EEA475

. Fig. EE-53 Exploded view of distributor
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CHECKING AND
ADJUSTMENT

CAP AND ROTOR HEAD

Cap and rotor head must be in-
spected periodically as specified in the
“Maintenance Schedule”. Remove cap
and clean all dust and carbon deposits
from cap and rotor from time to time.
If cap is cracked or is leaking, replace
with a new one.

AIR GAP

Standard air gap is 0.2 to 0.4 mm
(0.008 t0 0.016 in).

If the gap is off the standard,
adjustment should be made by loos-
ening pick-up coil screws.

Gap gauge is required for adjust-
ment.

Air gap: 0.2 to 0.4 mm
(0.008 to 0.016 in)

ADVANCE MECHANISMS

< Specifications >

1 Pick-up coil set
screws (air gap)

2 Adjuster plate

set screws
3 Pick-up coil

PR NN

After air gap has been adjusted proper-
ly, check the clearance to ensure that
it is approximately 0.3 mm (0.0118
in) and that contactor touches the

highest point of cam. See Figure
EE-55.

0.3 mm (0.012 in)
_J“ﬁ

/
_f__
\
1}
L\
N
EE368
Fig. EE-55 Cam-to-contactor
clearance

To replace pick-up coil, disconnect
primary lead wires at terminal block
and remove two pick-up coil setscrews.

EE476

Air gap

Pole piece
Adjuster plate
Reluctor

Fig. EE-54 Checking air gap

EEA477

Fig. EE-56 Terminal block

Type D6FS5-02 D6F5-03 )

Item D6F6-06* D6F6-07* D6F4-03
Applied model Non-California California
Transmission Manual Automatic Manual and Automatic
Vacuum advance

o . 0°/150 (5.9) 0°/150 (5.9) 0°/200 (7.9)
[D‘st"";ﬁh‘;"g‘:ﬁgﬁ‘““b““" 9°/295 (11.6) 5°/250 (9.8) 7.59/350 (13.8)
Centrifugal advance 0°/600
[Distributor degrees/distributor 8.5°/1,250

rpm]

*For Canada

EE-26
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< Vacuum advance mechanism
mechanical parts >

If vacuum advance mechanism fails
to operate properly, check for the
following items and correct the prob-
lem as required.

1. Check vacuum inlet for signs of
leakage at its connection. If necessary,
retighten or replace with a new one.

2. Check vacuum diaphragm for air
leak.

If leak is found, replace vacuum
controller assembly.

3. Inspect breaker plate for smooth
moving.

If plate does not move smoothly,
this condition could be due to sticky
steel balls or pivot. Apply grease to
steel balls or, if necessary, replace
distributor assembly.

< Centrifugal advance
mechanical parts >

When cause of engine malfunction
is traced to centrifugal advance mecha-
nical parts, use distributor tester to
check its characteristics, See to the
specifications above.

If nothing is wrong with its charac-
teristics, conceivable causes are faulty
or abnormal wear of driving part or
others. So do not disassemble it.

In the event of improper character-
istics, check closely rotor shaft assem-
bly, governor weight and shaft.

If any of above parts are malfunc-
tioning, replace distributor assembly.

DISASSEMBLY

To disassemble, follow the pro-
cedure below.

I.  Take off cap and remove rotor

head.
2. Remove two screws shown in
Figure EE-.57 and detach vacuum con-

troller.

EE478
Fig. EE-57 Removing vacuum
controller

3. Remove pick-up coil assembly.
4. Using two pry bars, pry reluctor
from shaft. Be careful not to distort or
damage the teeth of reluctor.

Remove roll pin.
5. Remove breaker plate setscrews
and remove breaker plate assembly.

Fig. EE-58 Removing breaker plate
setscrews

6. Pull roll pin out and remove
collar.

7. Remove
shaft assembly.

rotor shaft and drive

Fig. EE-59 Removing rotor shaft and
drive shaft assembly

8. Mark rotor shaft and drive shaft.

Remove packing from the top of
rotor shaft and unscrew rotor shaft
setscrew.

EE-27

EEOQ75

Fig. EE-60 Removing rotor shaft

9. Mark one of the governor springs

and its bracket. Also mark one of the

governor weights and its pivot pins.

10. Carefully unhook and remove

governor springs.

11. Remove governor weights.
Apply grease to governor weights

after disassembling.

ASSEMBLY

To assemble, reverse the order of
disassembly. Carefully observe the fol-
lowing instructions.

1.  Align match marks so that parts
are assembled to their original posi-
tions.
2. If, for any reason, contactor is
removed from breaker plate, adjust
cam-to-contactor clearance to 0.3 mm
(0.012 in) as shown in Figure EE-55
after installation.
3. Ensure that reluctor is properly
oriented when installing on shaft.
Always drive in roll pin with its slit
toward the outer end of shaft. See
Figure EE-61. Be sure to use a new roll
pin.

EE373
Fig. EE-61 Driving in roll pin
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4. Apply grease to the top of rotor
shaft as required.
5. Check the operation of governor

before installing distributor on engine.
6. Adjust ignition timing after distri-

butor is installed on engine.

SERVICE DATA AND SPECIFICATIONS

Applied model Non-California California
Transmission M/T A/T M/T, A/T
Type D6F5-02, D6F6-06% D6F5-03, D6F6-07* D6F4-03
Firing order 1-5-3-6-2-4
Rotating direction Counterclockwise
Duty 70% (20 to 40% at idling)
Air gap mm (in) 0.2 to 0.4 (0.008 to 0.016)
Cap insulation resistan_ce MQ More than 50
Rotor head insulation resistance MQ More than 50
Cap carbon point length mm (in) 10 (0.39)
:lg)r;itéon timing (B.T.D.C.) at idle degree/rpm
Manual transmission 10°/800 - 10°/800
Automatic transmission in “D” position - 10°/700 10°/700

*For Canada

EE-28
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TRANSISTOR IGNITION UNIT

DESCRIPTION ......... ... .. ...t
TRANSISTOR IGNITION UNIT . ..
REMOVAL AND INSTALLATION .

INSPECTION
1. POWER SUPPLY WIRING

AND BATTERY CHECK .....

2. CONTINUITY CHECK OF

PRIMARY CIRCUIT .........

DESCRIPTION

TRANSISTOR IGNITION
UNIT

The transistor ignition unit provides
the following functions:

1. It makes and breaks the electric
current in the primary circuit of the
ignition coil.

2. The duty control circuit sets the
rate of make and break within one
cycle, i.e., this maintains good ignition
characteristics of engine from low

speed to high speed and is equal to
the dwell angle in the conventional
breaker type distributor.
3. A preventive circuit against lock-
ing is provided. This cuts off the
primary electric current in the ignition
coil even when the ignition switch is
turned on with the engine not running.
Each component part of this unit is
highly reliable, however, should any
part be found faulty, the entire assem-
bly must be replaced.

Transistor ignition unit - -

Lock preventing
circuit

Spark timing
signal monitoring

\- circuit

Duty control
circuit

Power switching

circuit
_
?—\
1
'-J FOR DISTRIBUTOR
l____..,..__t TOSTAR}'OR RESISTOR OR D! B
|~ T ) TN
foa = 7
\ ) R
' i | IGNITION
DISTRIBUTOR — : con
BATTERY
EEA79

Fig. EE-62 Transistor ignition unit circuit diagram A

REMOVAL AND
INSTALLATION

Transistor ignition unit is located
on the right-hand dash side panel in
passenger compartment.

1. Disconnect
cable.

battery negative

2. Disconnect wiring harness from

EE-29

CONTENTS
......... EE-29 3. PICK-UP COIL CONTINUITY
......... EE-29 CHECK .............c..veevivneeen... EE30
.......... EE-29 4. PICK-UP COIL POWER
.......... EE-29 SINGLE PULSE CHECK ............... EE31

5. TRANSISTOR IGNITION UNIT

.......... EE-30 CHECK ...........cciiiiiiiine... EER
.......... EE-30

unit.
3. Remove two setscrews and re-
move unit.

4. To install, reverse the order of
removal,

Note: Be sure to connect wiring har-
nesses to their proper positions.
Failure to do so will damage the
unit.

Refer to Figure EE-63.

Fig. EE-63 External view of
ignition unit

INSPECTION

If the engine does not run due to
faulty ignition system, check the igni-
tion system as follows:

Check for a cracked distributor
rotor or cap and corroded terminals.
Visually inspect high tension wires for
condition and, if necessary, use an
ignition oscilloscope or a circuit tester
to make performance checks. Check
spark plugs and adjust gaps as neces-
sary.
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Replace a spark plug which is not
suitable for turther use. If the above
checks cannot correct the problem,
check the entire ignition system with
an oscilloscope or a circuit tester.

CHECKING WITH AN
OSCILLOSCOPE

An oscilloscope can be used for
checking almost all the items in a
transistor ignition system.

CHECKING WITH A CIRCUIT
TESTER

A circuit tester can not be used for
the duty control circuit and power
transistor  performance  tests.  Both
methods (use of an oscilloscope and «
circuit tester) are described in this
section,

The items are classified by numerals

in accordance with the objective of

checks to be performed. Several wiring
diagrams are found in Figures EE-75
through EE-79. The thick lines indi-
cate the objective of each individual
item check.

When checking a circuit with an
oscilloscope or a circuit tester. be
careful not to confuse the polarity of
the lead wires if a potential difference
exists between the check points af
which the lead wires are to be con-
tacted. Also, do not attempt to con-
nect the lead wires to any points in (he
circuit other than those designated.
Careless handling of the lead wires will
result in damage to the transistor
ignition unit as well as to the oscillo-
scope or ciruit tester.

The connection of a tachometer o1
a timing light in parallel with an
oscilloscope or a circuit tester is al-
fowable, provided that such a connee-
tion is made with due consideration to
wiring connections.

1. POWER SUPPLY WIRING
AND BATTERY CHECK ‘
(See wiring diagram

in Figure EE-75)

Procedure:

L. Turn en ignition switch.

2. Connect a circuit tester or an
oscilloscope as shown in the figure
below.

DC: 50-volt range

.y

EEA481
Fig. EE 64 Checking power supply
wiring and battery

Criterion:
When power source (battery)
voltage is mdwated . ... .. OK
N.G.

L ower or no mdication

If the result is “N.¢.
following measures:

1. Check “BW™ and “B” color wire
hatness respectively, for proper con-
ductance,

2. Check battery cables for proper
connection,

3. Check charge condition of bat-
tery if an excessively low voltage is
indicated.

Tuke the

2. CONTINUITY CHECK OF
PRIMARY CIRCUIT

2-1. Checking primary
circuit (See wiring diagram
in Fig. EE-76)

Procedure:

1. Disconnect “1." color wire from

ignition unit.

2. Turmn on ignition switch.

3. Connect a vcircuit tester or an
oscilloscope as shown in Figure EE-09.

EE482

Fig. EE-65 Checking primary circuit

EE-30

Criterion:

When normal power source
(battery) voltage is indicated . OK
Lower or no indication . . . .. N.G.

If the result is “N.G.” - Take the
following measures:

1. Check “BW” and “L" color wire
harness respectively for proper con-
ductance,.

2. Check resistor and ignition coil
terminals for loose contact.

3. Check resistor and ignition coil
for discontinuity,

4. Check “WB” color wire harness
of ignition coil assembly for proper
continuity.

2-2. Checking ignition coil
assembly (See wiring

diagram in Fig. EE.77)
Procedurc:

1. Disconnect engine room harness
from ignition coil external resistor
terminals.

2. Connect a circuit tester as shown
in the figure below.

Resistance: x 1 range

Fig. EE-66 Checking ignition coil

assembly
Criterion:
When approximately 1.6 to 2.0 ohm
is indicated . .. .... .. .. ... . OK
More than 2.00hm . ... .. .. N.G

If the result is “N.G."”
ignition coil assembly,

3. PICK-UP cCoOIL

.CONTINVITY CHECK

(See wiring diagram in
Figure EE-78)
Procedure: -

. Disconnect “R” and “G™ color
wires from ignition unit.
2. Connect a circuit tester as shown

in the figure below:
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EE483
Fig FE-67 Checking pick-up coil

Criterion:

When approximately 720 ohm
isindicated ....... ... ..... OK

Far less than or more than
7200hm.............. . N.G.

If the result is “N.G.”" - Replace
pick-up cail assembly.

4. PICK-UP COIL POWER
SIGNAL PULSE CHECK

1 Turn ignition switeh off and dis-
connect electronic fuel injection har.
ness connector from cold start valve.
2. Disconnect pick-up coil lead wires
from engine room harness at terminal
block.

3. Counnect  positive  lead of an
ascilloscope to pick-up coil lead wire
connected to “R” color wire of engine
room harness, and negative lead to
pick-up coil Tead wire connected (v
G color wite of engine room har-
ness

4. Set “SLOPE™ select switch of
oscilloscope to the positive side. (11 so
equipped.)

5. Rotate starter motor and check
the wave form as shown in the figure
below.

EE268

Fig. EE-68 Wave form of pick-up
cotl signal pulse

Criterion:
When the wave form takes
the shape of a full line
When the wave form takes
the shape of a dashed line
or when there is no wave
form ..o N.G.

If the result is “N.G.”
pick-up coil assembly.

Replace

— If an ascilloscope is not available -

Use a circuit tester for the check.
For accurate testing of pulse signals,
however. an oscilloscope is necessary.

Procedure:

1. Turn ignition switch off and dis.
connect electronic fuel injection har-

ness connector from cold start valve,

2. Connect a circuit tester as shown

in the figure below.
3. Rotate starter motor,
4. Read the tester indication.

AC: 2.5 volt range

»
[
i
|
|
!

EE484

Fig. FE-69 Checking pick-up coil power
signal pulse

Qscilloscope

i N
I
i P

|

| (2) (et
L 7]

To body metal

Criterion:
When pointer deflects
slightly ........... ...... 0K
When pointer does not deflect
atall o000 cooooo NG

If the result is “N.G.” - Replace
pick-up coil assembly.

5. TRANSISTOR IGNITION
UNIT CHECK (See wiring
diagram in Figure EE-79)

Check items 5-1 and 5-2 with an
oscilloscope.

Where an oscilloscope is not availa-
ble, check to make sure that all previ-
ous tests are satisfactory and that no
spark is issuing from the secondary
high-tension wire.

If everything else is satisfactory,
then the transistor ignition unit is
faulty or there is discontinuity in the
secondary high-tension wire. Replace
the faulty part. After replacement

check the sparks from the secondary
wire.

5-1. Checking operation
of transistor ignition unit

Procedure:

1. Connect cngine room harness to
ignition coil external resistor termi-
nals.

2 Connect wiring harness to the

ignition unit.

Ignition coil () terminal

S @l}

N \0%
3] |
LT

@10

EE307

Fig. EE-70 Checking operation of transistor ignition unit

EE-31
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3. Connect pick-up coil lead wires to
engine room harness at terminal block.
4. Turn ignition switch off and dis-
connect electronic fuel injection har-
ness connectors from injectors and
cold start valve,

5. Connect oscilloscope as shown in
Figure EE-70, rotate the starter motor
and observe the wave form on the
oscilloscope.

Criterion:

See Figure EE-71.

When a wave form similar to

(a)is observed ............ OK
When a wave form similar to (b) is
observed or when no wave form is
observed ................ N.G.

If the result is “N.G.”, the fault lies
either in the transistor unit or in the
secondary high-tension wire.

Replace these parts.

— If an oscilloscope is not avail-
able —

Procedure:

1. Connect engine room harness to
ignition coil external resistor ter-
minals.

2. Connect wiring harness to igni-
tion unit.

3. Turn ignition switch off and dis-
connect electronic fuel injection har-
ness connectors from injectors and
cold start valve.

4. Keep the secondary high tension
wire end 4 to 5 mm (0.16 to 0.20 in)
away from engine blocks or body
metal, rotate the starter motor, and

EE452

Fig. EE-71 Wave form of pulse

check whether sparks jump across the
clearance.

Caution: Do not attempt to make this
test near electronic fuel injection
harness. If this harness is close to
high tension wire end, sparks can
jump across the air gap and damage
control unit.

Criterion:
Where sparks issue ......... OK
Where no spark issues . . . . .. N.G.

If the result is “N.G.”, the fault
lies either in the transistor unit or in
the secondary high-tension wire.

Replace these parts.

5-2. Checking operation
of duty

Procedure:

L. Turn ignition switch off and con-
nect electronic fuel injection harness
connectors to injectors and cold start
valve.

2. While the engine is idling, observe
the wave form on the oscilloscope in
the same way as stated in item 5-1,
Figure EE-70. Determine the ratio t/T
as shown in Figure EE-72.

t
T 100 = 20 to 40% (at idling)

EE257

F

Fig. EE-72 Wave form of duty pulse

EE-32

Criterion:

When a standard ratio of about

20 to 40% is obtained . . ... .. OK
When the ratio obtained is

less than 20%, or

more than40% ........... N.G.

If the result is “N.G.” — Replace
transistor ignition unit.

5-3. Checking lock
preventive circuit

— If a circuit tester is used —

Procedure:

1. Connect a circuit tester as shown
in Figure EE-70 or EE-73; positive
terminal of tester is connected to “L”
color wire and negative terminal of
tester is grounded.

2. Turn on ignition switch. Check to
see whether the tester indicates the
voltage of power source (battery)
as soon as ignition switch is turned on.

Criterion:
When power source voltage
isindicated .. ............. OK
When approximately zero-voltage
isindicated .............. N.G.

If the result is “N.G.” — Take the
following measures:

Replace transistor ignition unit.

— If an oscilloscope is used —

Procedure:

1. When wusing an oscilloscope
instead of a tester, arrange the connec-
tion in the same way as shown in
Figure EE-70 or Figure EE-73. Turn
on ignition switch.

Check to see whether the wave
form on the oscilloscope rises up to
the power source voltage as soon as
ignition switch is turned on.

Criterion:

The same as described before for
use of a tester.
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<) Transistor ignition unit

r

1

EEA85

Fig. EE-73 Checking lock preventive circuit

i l
Power source voltage

) |

Ignition switch ON

EE430

Fig. EE-74 Wave form of lock preventive circuit

EE-33
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Fig. EE-75 Wiring diagram for item (1) (Power supply wiring and battery check)
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Fig. EE-78 Wiring diagram for item (3) (Pick-up coil continuity check)
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The ignition coil is of an oil-filled
type. The ignition ‘coil case is filled
with oil which has good insulating and
heat-radiating characteristics.

The ignition coil has a greater ratio
between the primary and secondary
windings to step up the battery voltage
to the high voltage to cause stronger
sparks to jump the spark plug gap.

The cap is made of alkyd resin
which offers high resistance to electric
arc and increased insulation.

The ignition coil and external resis-
tor should be handled as a matched
set.

When high tension wire is installed
to ignition coil, there should be no
clearance between their caps. Always
secure a sufficient clearance between
high tension wire and electronic fuel
injection harness as shown in Figure
EE-81.

Note: Do not disconnect high tension
wires from spark plugs during
engine running.

IGNITION COIL

|

i 1]

i

?‘4‘

Liss

4

Rubber cap for ignition coil
Secondary terminal
Cap

Primary terminal
Spring

Secondary winding
Primary winding

Side core

Insulator coil

10 Center core

11 Segment

12 Case

13 Rubber cap foy terminal

o0 H W N

EE389

Fig. EE-80 Construction

T—®

1 High tension wire
2 Rubber cap

T

EE354

EEA429 Fig, EE-81 Correct installation of high
tension wire
SPECIFICATIONS
TYPE et s eeee e ere e ereressans CIT18, STC-12
Primary voltage Vot 12
Spark gap mm (in) oo More than 7 (0.276)
Primary resistance at 20°C (68°F) e 0.45 10 0.55
Secondary resistance at 20°C (68°F) K et 8.51t012.7
External resistor at 20°¢: (68°F) Qs 1.15 to 1.45

EE-39

(Standard resistor 0.4 + 0.9)
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DESCRIPTION . ..................
INSPECTION ....................

CLEANING AND REGAPPING

DESCRIPTION

The spark plugs are standard type,
having 14 mm (0.551 in) threads and
1.0 to 1.1 mm (0.039 to 0.043 in)
[Canadian models 0.7 to 0.8 mm
(0.028 to 0.031)] gap.

Note: All spark plugs installed on an
engine must be of the same brand
and heat range.

INSPECTION

1. Remove spark plug wire by pull-
ing on boot, not on wire itself. :

2. Remove spark plugs with spark
plug wrench.

3. Check electrodes and inner and
outer porcelains of plugs, noting the
type of deposits and the degree of

electrode erosion. Refer to Figure EE-
82.

Normal: Brown to grayish-tan de-
posits and slight electrode wear
indicate correct spark plug heat
range.

Carbon fouled: Dry fluffy carbon de-
posits on the insulator and elec-
trode are usually caused by weak
ignition, too rich fuel mixture,
dirty air cleaner, etc.

Check engine and repair if neces-
sary.

When the car is used primarily for
short distance travel, so that the
engine does not run long enough to
reach its normal operating tempera-
ture, it is advisable to use hot-type
spark plugs.

Oil fouled: Wet black deposits indi-
cate excessive oil entrance into
combustion chamber through worn

SPARK PLUG

rings and pistons or excessive clear-
ance between valve guides and
stems.

Repair engine and replace faulty
parts if necessary.

Overheating: White or light gray insu-
lator with black or gray brown
spots and bluish burnt electrodes
indicate engine overheating. More-
over, the appearance results from
incorrect ignition timing, loose

CONTENTS
..... ... EE-40 SERVICE DATA AND SPECIFICATIONS ..... EE-41
......... EE40 TROUBLE DIAGNOSES AND
......... EE-40 CORRECTIONS ...................co...... EE-42

spark plugs, low fuel pump pres-
sure, wrong selection of fuel, a
hotter plug, etc.

Check engine and repair if neces-
sary.

When the car is frequently operated
with throttle wide open for long.
periods of time, such as when tow-
ing another vehicle, it is advisable
to use cold-type spark plugs.

Overheating

4. After cleaning, dress electrodes
with a small fine file to flatten the
surfaces of both center and side elec-
trodes in parallel. Set spark plug gap to
specification.

5. Install spark plugs and torque

each plug to 1.5 to 2.0 kg-m (11 to 14
ft-1b).

EE-40

Worn
Eeo7§
Fig. EE-82 Spark plug

6. Connect spark plug wires.

CLEANING AND
REGAPPING

Clean spark plugs in a sand blast
type cleaner. Avoid excessive blasting.
Clean and remove carbon or oxide




deposits, but do not wear away porce-
lain. If deposits are too stubborn,
discard plugs.

After cleaning spark plugs, renew
firing surface of electrodes with file
mentioned above. Then gap spark
plugs to 1.0 to 1,1 mm (0.039 to
0.043 in) [Canadian models 0.7 to 0.8
mm (0.028 to 0.031 in)] wusing a
round wire feeler gauge. All spark
plugs new or used should have gap
checked and reset by bending ground
electrode.

SERVICE DATA AND SPECIFICATIONS

Enging Electrical Systam

EEOS

0
Fig. EE-83 Setting spark plug gap

TYPE

Standard

e

BRGES*

DAAASMN O

BGES-11, L45W-11

eron

Hot type

BSES-11, L46W-11

BRSES*

Cold type

B7ES:11, L44W-11

BR7ES*

Plug gap

mm (in)

1.0 to 1.1 (0.039 to 0.043)
0,7 to 0.8 (0.028 to 0.031)*

Tightening torque  kg-m (ft-b)

1.5t02.0(171 to 14)

EE-41

ORIy T
*For Canada

e
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TROUBLE DIAGNOSES AND CORRECTIONS

1. When engine does not start

If there is no problem in fuel
system, ignition system should be
checked. This can be easily done by
detaching a high tension wire from

spark plug, starting engine and ob-
serving condition of spark that occurs
between high tension wire and spark
plug terminal. After checking this.
repair as necessary.

Note: Turn ignition switch off and

disconnect ground cable from bat-
tery. Disconnect electronic fuel in-
jection harness connector from in-
jectors and cold start -valve to cul
off supply of fuel to engine. Then,
observe the condition of sparks
while starter motor is in operation.

Condition Location Probable cause Corrective action
No spark at all Distributor Breakage of lead-wire on low tension side. Repair.
Poor insulation of cap and rotor head. Replace.
Open pick-up coil. Replace.
Air gap wider than specification. Adjust.

Ignition coil

High tension wire

Transistor-ignition

unit

Wire breakage or short circuit of coil.

Wire coming off.

Faulty insulation,

Faulty transistor ignition unit.

Spark length
More than 6 mm
(0.236 in)

Spark plugs

Distributor

Transistor igni.tio’i:' -

unit

Spark plug gap too wide.
Too much carbon.
Broken neck of insulator.

Expiration of ptug life.
Air gap too wide.

Faulty transistor ignition unit.

Replace with new ope.

Repair.
Replace.

Replace.

Correct or replace.
Clean or replace.
Replace.

Replace.

Correct.

Replace.

EE-42
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2. Engine rotates but does not run
smoothly.

This may be caused by the ignition

system or other engine conditions not

complete inspection of ignition system
related to ignition. Therefore, first a

should be carried out.

Condition Location Probable cause Corrective action
Engine misses. Distributor Foreign matter on pick-up coil. Clean.
Improper air gap. Correct.

Ignition coil

High tension wire

Spark plugs

Leak of electricity at cap and rotor head.
Breakage of pick-up coil lead wire.

Worn or shaky breaker plate.

Worn or shaky distributor driving shaft.

Layer short circuit or inferior quality
coil.

Deterioration of insulation with con-
sequent leak of electricity.
Fouled.

Leak of electricity at upper porcelain
insulator.

Repair or replace.
Replace.
Replace assembly.

Replace assembly.

Replace with good one.

Replace.

Clean.

Repair or replace.

Transistor ignition Faulty transistor ignition unit. Replace.
unit
Ehgine causes Distributor Improper ignition timing (too advanced). Correct.

knocking very
often.

Coming off or breakage of governor
spring,

Correct or replace.

Worn pin or hole of governor, Replace.
Spark plugs Burnt too much. Replace.
Enhgine does not Distributor Improper ignition timing (too retarded). Correct,

deliver enough
power.

Spark plugs

Improper functioning governor.

Foreign particles stuck in air gap.

Fouled.

Replace assembly.

Clean.

Clean.

EE-43




DATSUN 280Z
MODEL S30 SERIES

A
NISSAN MOTOR CO., LTD.

TOKYO, JAPAN

SECTION ER

ENGINE

REMOVAL &
INSTALLATION

ENGINE REMOVAL AND

INSTALLATION 7 ER- 2
SERVICE DATA AND e
SPECIFICATIONS =~




Engine Removal & Installation

ENGINE REMOVAL AND INSTALLATION

REMOVAL

It is much casier to remove engine
and transmission as a single unit than
to remove them separately. After re-
moval, engine can be separated from
transmission assembly.

But, take note of the following
points. There are two types of exhaust
systems—one for California models,
with a catalytic converter as an emis-
sion device, and the other for non-
California models without catalytic
converter. In the California models the
component parts of exhaust system
become hotter than those of the non-
California models. Therefore, you
should not remove the engine until the
exhaust system has completely cooled
off.

Otherwise, you may burn yourself
and/or fire may break out in fuel line.
1. Follow the procedure below to
decrease pressure in fuel hose to zero.
(This is the same operation as the
removal of cold start valve described in
Section EF.)

(1) Disconnect ground cable from
battery.

(2) Disconnect cold start valve har-
ness connector.

(3) Using two jumper wires shown
in illustration, connect each terminal
to battery positive and negative ter-
minals.

(4) Release pressure in fuel system
by connecting other terminals of
jumper wires to cold start valve con-
nector for two or three seconds.

Note: Be careful to keep both ter-
minals separate in order to avoid
short circuit.

Cold start valve

EF764
Fig. ER-1 Releasing pressure in
fuel system

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.

c. Place wheel chocks in front of front
wheels and in rear of rear wheel.

2. Disconnect battery ground cable.
3. Remove hood as follows:

(1) Mark hood hinge locations on
hood to facilitate proper reinstallation.
(2) Support hood by hand and re-
move bolts securing it to hood hinge,
taking care not to let hood slip when
bolts are removed.

(3) Remove hood from hood hinge
with the help of an assistant. See
Figure ER-2.

ER365
Fig. ER-2 Removing hood

ER-2
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4. Drain radiator coolant and engine
oil.

5. Disconnect upper and lower hoses
from radiator,

6. Remove air flow meter and air
duct clamps (rubber hose). See Figure
ER-3.

fe

1 Air flow meter
ER281 2 Air duct

Fig. ER-3 Removing air flow meter

Note: On air conditioner equipped
models, proceed as follows, re-
ferring to Section AC (pages AC-27
through AC-37).

a. Disconnect inlet and outlet refriger-
ant lines from condenser.

b. Remove high and low flexible hoses
from compressor.

c. Disconnect compressor clutch wire
at connector.

d. Disconnect hoses to vacuum con-
nector and fast idle actuator.

7.  Remove air cleaner.

8. Disconnect hoses (1) from
canister and remove canister. See
Figure ER-4.

9. Disconnect fuel return hose (2
and fuel charge hose B). See Figure
ER-4,
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Hoses from canister
2 Fuel return hose

ER3B7 3 Fuel charge hose

Fig. ER-4 Removing canister and
disconnecting fuel hoses

10. Remove radiator and shroud (if
so equipped).
11. Disconnect accelerator linkage
and wire for electric fuel injector. See
Figure ER-S.

Accelerator linkage
2 Fuel injector connector

Fig. ER-5 Disconnecting accelerator
linkage

Notes:

On automatic transmission models:

a. Remove splashboard.

b. Disconnect oil cooler hoses from oil
cooler installed at lower end of
radiator,

¢. Disconnect vacuum hose.

12.  Disconnect the following cables,

connectors, wires and hoses:

e Engine ground cable at engine con-
nection end

e Wires to starter motor and alterna-
tor

e Wire to throttle valve switch and
B.C.D.D. solenoid valve. See Figure
ER-6.

1 Throttle valve switch
2 B.C.D.D. connector

Fig. ER-6 Disconnecting wire for
throttle valve switch and
B.C.D.D. solenoid valve

e High tension wire (between ignition
coil and distributor). See Figure
ER-7. ,

e Wire to block terminal distributor
harness. See Figure ER-7.

ER359

1 High tension cable
2 Block terminal

Fig. ER-7 Disconnecting wire for
block terminal

o Wire for cold start valve and air
regulator. See Figure ER-8.

1 Cold start valve connector
2 Air regulator connector

Fig. ER-8 Disconnecting wire
for cold start valve and
air regulator

e Wire to thermostat housing. See
Figure ER-9.

ER-3

ER361
1 Thermal transmitter connector
2 Thermotime switch connector
3  Water temperature sensor connector

Fig. ER-9 Disconnecting wire for
thermostat housing

e Heater inlet and outlet hoses. See

Figure ER-10,

1 Heater inlet hose
2 Heater outlet hose

Fig. ER-10 Disconnecting heater
inlet and outlet hoses

e Vacuum hose to Master-Vac at in-
take manifold.
e Wires for oil pressure switch.

o
Fig. ER-11 Disconnecting wire for
oil pressure switch

ER363

13. Remove clutch operating cyl-
inder (Manual transmission models).
See Figure ER-12.

14.  Disconnect speedometer cable
from rear extension housing and wire
for back-up lamp switch. See Figure
ER-12.
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ER364

1 Clutch operating cylinder
Tightening torque:
2.5 to 3.0 kg-m (18 to 22 ft-lb)
2 Speedometer cable
3 Wire for back-up lamp switch

Fig. ER-12 Remouving clutch operating
cylinder

Note: On
models:
Disconnect wire at connections of
inhibitor switch and kickdown sole-
noid at wire connector.

automatic  transmission

15. Remove center console. Refer to
Section BF (Page BF-29) for removal.
(Manual transmission only)

16. Remove C-ring and control lever
pin from transmission striking rod
guide, and remove control lever,
(Manual transmission only)

For car equipped with automatic
transmission, disconnect range selector
lever.

17.  Disconnect exhaust front tube
from exhaust manifold. See Figure
ER-13.

Tightening torque:
4.6 to 6.1 kg-m (33 to 44 ft-lb)

Fig. ER-13 Disconnecting exhaust
front tube

18. Remove front tube bracket from

rear extension housing. See Figure
ER-14.

ER253

Fig. ER-14 Removing front tube
bracket

Note: Hold front tube end up with a
thread or wire to prevent tube from
falling.

19. Remove bolts securing insulator
and put it on exhaust tube. See Figure
ER-15.

ER276
Fig. ER-15 Removing insulator

20. Remove propeller shaft.

Remove four bolts on the differen-
tial carrier side, withdraw propeller
shaft, and seal end of rear extension
housing to prevent oil leékage. See
Figure ER-16.

ER-4

. ) ER193
Tightening torque:

3.5 to 4.5 kg-m (25 to 33 ft-lb)
Fig. ER-16 Removing propeller shaft

Note: Put match marks on both shaft

_and companion flange so that shaft

can be reinstalled in original posi-
tion.

21. Support transmission with jack.
22. Remove bolts securing rear
engine mounting member to body. See
Figure ER-17.

Note: In this operation, care should
always be taken to prevent the unit
from hitting any adjacent parts.

ER194

Tightening torque:
@& 3.2 to 4.3 kg-m (23 to 31 ft-lb)

Fig. ER-17 Removing rear engine
mounting member

23. Connect suitable wire or chain to
engine slirigers and raise engine to take
weight off front mounting insulators.
24, Remove bolts securing engine
support to front mounting insulators.
25. Raise engine and transmission,
and remove from car as a single unit.
See Figure ER-18.




Engine Removal & Installation

INSTALLATION

Install in the reverse order of re-
moval, observing the following: '
1. When installing, first secure rear
engine mounting member to body.

2. Refer to applicable section when
installing and adjusting any parts.

3. When installing hood following
engine installation, be sure that it is
properly centered and that hood lock
operates securely. Refer to Section BF
for Adjustment.

ENGINE MOUNTING
INSULATORS

Three insulators are used to mount
the engine and transmission; two locat-
ed at left and right front ends of the
cylinder block and one at the transmis-
sion rear extension housing.

Replace insulator if it shows signs of
separation or deterioration.

Be sure to keep insulator free from
oil or grease.

ER255

Fig. ER-18 Removing engine

2. Loosen front engine mounting in-
sulator upper nuts (both sides).

3. Make sure that wire or chain used
to suspend engine is positioned prop-
erly so that no load is applied to
insulators, and remove nuts complete-
ly.

4. Lift up engine, and separate
insulators from engine mounting
brackets.

FRONT INSULATOR

Left and right front insulators are
identical, and are interchangeable. See
Figure ER-19.

Inspection

If there is damage, deterioration or
separation of bounded surface, re-
place.

Installation

Install front insulators in reverse
sequence of removal, noting the
following:

1. Both the left and right front
insulators are used commonly. How-
ever, when installing them, pay atten-
tion to their upper and lower direc-
tions. See Figure ER-19.

2. The shape of the right side
bracket differs from that of the left
side bracket, Tighten the bolts and
nuts correctly and securely. See Figure
ER-19.

‘ Upper

Tightening torque (T) of
bolts or nuts: kg-m (ft-1b)

@ T : 3.1 to4.1 (22 to 30)
@® T:16to2.1(12tol5)
Removal ER196 © T:32t043(23to31)
1. Suspend engine with wire or
chain. Fig. ER-19 Sectional view of front engine mounting, and front insulator

ER-5




Engine Removal & Installation

REAR INSULATOR

ER366

Tightening torque of bolts or nuts:
@ 3.2 to 4.3 kg-m (23 to 31 ft-Ib)

Fig. ER-20 Rear engine mounting and rear insulator

vided with openings for removing and
installing operations. Remove nuts and
separate insulator from transmission,
4. Remove bolts. and separate insula-
tor from engine mounting member.

Inspection

If there is demage, deterioration or
separation of bounded surface, re-
place.

Installation

Install rear engine mounting
member and insulator in reverse se-
quence of removal, noting the follow-
ing:

1. Tighten nuts and bolts correctly
and securely. As for tightening torque,

2. Carefully arrange the front and
rear directions of rear engine mounting
member and insulator when installing.

Removal see Figure ER-20.

1. Support transmission with a jack 2. Remove rear engine mounting

or suitable stand so that engine does member installation bolts. .

not drop down. 3. Engine mounting member is pro- See Figure ER-20.
SERVICE DATA AND SPECIFICATIONS

TIGHTENING TORQUE

ER-6

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

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

kg-m (ft-1b)
32t04.3(23t031)
3.2t04.3 (23 to 31)
3.2t04.3 (23 to 31)
3.1to4.1(22to030)
1.6t02.1 (1210 15)
3.2t04.3(23to 31)
2.5103.0 (18 t0 22)
4.61t06.1(331t044)
3.5t04.5 (25 to 33)
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Clutch

DESCRIPTION . ........ .. .. .. ...

CLUTCH DISC AND COVER
INSPECTION

RELEASE BEARING

DESCRIPTION

There are two types of clutch —
C225S for S30 models and D240K for
GS30 (2 + 2 seater) models.

The clutch is a single dry disc
diaphragm spring type. The major
components are clutch cover, pressure
plate, diaphragm spring, and wire
rings. The clutch disc is provided with
riveted plates on both surfaces and coil
springs arranged in a link. The coil

7.8 (0.307)

\\\\\

.

225 (8.86) dia. (for C2255)
e 240 (9.45) dia. (for D240K) -—-‘

—— 150 (5.91) dia.
M

REMOVAL ........ ... .. oooiini,

INSTALLATION .. ... .o

REMOVAL ........ ... .ot

CLUTCH

CONTENTS
......... CL-2 INSPECTION
......... CL-2 INSTALLATION
......... CL-2 PILOT BUSHING
e CL-2 REMOVAL ...
......... CL-3 INSPECTION
......... CL-4 INSTALLATION
......... CL-4

springs absorb shock while engaging
the clutch, softening the smoothing
clutch engagement.

Release bearing, sleeve, and with-
drawal lever are used to control clutch
engagement and disengagement.

Each part of the clutch assembly is
secured with rivets. Therefore, when a
problem is uncorrectable, replace the
clutch assembly.

Unit: tm (in)

CL234
Fig. CL-1 Construction of clutch

CL-2

CLUTCH DISC AND
COVER

REMOVAL

1. Remove transmission from en-
gine. For removal procedure, refer to
the Section Transmission.

2. Insert Clutch Aligning Bar
ST20660000 into clutch disc hub until
it will no longer go. It is important to
support weight of clutch disc in the
steps that follow. See Figure CL-2.

Fig. CL-2 Supporting clutch
assembly

3. Loosen bolts attaching clutch
cover to flywheel, one turn each at a
time, until spring pressure is released.
Be sure to turn them out in a criss-
cross fashion,

4. Remove clutch disc and cover
assembly.

INSPECTION

Wash all the disassembled parts
except disc assembly in suitable clean-
ing solvent to remove dirt and grease
before making inspection and ad-
justment.




Clutch

Flywheel and pressure plate

Check friction surface of flywheel
and pressure plate for scoring or
roughness. Slight roughness may be
smoothed by using fine emery cloth. If
surface is deeply scored or grooved,
the part should be replaced.

Clutch disc assembly

Inspect clutch disc for worn or oily
facings, loose rivets and broken or
loose torsional springs.

1. If facings are oily, the disc should
be replaced. In this case, inspect trans-
mission front cover oil seal, pilot
bushing, engine rear oil seals and other
points for oil leakage.

2. The disc should also be replaced
when facings are worn locally or worn
down to less than 0.3 mm (0.012 in)
at rivet. See Figure CL-3.

L e CcLO089
Fig. CL-3 Measuring clutch lining

3. Check disc plate for runout when-
ever the old disc or a new one is
installed.

4. If runout exceeds the specified
value at the outer circumference,
replace or repair disc. See Figure CL4.

Runout: 0.5 mm (0.020 in)
total indicator reading

R (from the hub center):
112 mm (4.41 in)
2258
119.5 mm (4.70 in)
D240K

N ez
Fig. CL-4 Repairing disc runout

5. Check the fit of disc hub on
transmission main drive gear splines
for smooth sliding. If splines are worn
that is, backlash exceeds 0.4 mm
(0.016 in) 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 is found, replace clutch cover
assembly.

2. Measure the height of diaphragm
spring as outlined below:

(1) Place Distance Piece
ST20050100 on Base Plate
ST20050010 and then tighten clutch
cover assembly on the base plate by

using Set Bolts ST20050051. See
Figure CL-5. ‘
S$T20050100

X— S$T20050010

i he 1 ¢ I71

RN Ak N

(I I NNNNN /
CL236 ST20050051

Fig. CL-5 Measuring the height of
diaphragm spring
(2) Measure the 'height “A” at
several points with a vernier caliper
depth gauge. See Figure CL-5. If the
height “A” of spring end is beyond the
specified value, adjust the spring
height with Diaphragm Spring Adjust-
ing Wrench ST20050240 as shown in
Figure CL-6.

A:  33to35mm
(1.30 to 1.38 in)
C2258
37.5 t0 39.5 mm
(1.48 to 1.56 in)
D240K
If necessary, replace clutch cover
assembly. Also, unevenness of dia-
phragm spring toe height should be
less than 0.5 mm (0.020 in).

Fig. CL-6 Adjusting spring height

CL-3

3. Inspect thrust rings for wear or
damage. As these parts are invisible
from outside, shake cover assembly up
and down to listen for clattering noise,
or hammer lightly on rivets and listen
for a slightly cracked noise. Any of
these noises indicates need of replace-
ment as a complete assembly.

INSTALLATION

1. Apply a light coat of grease
(including Molybdenum Disulphide) to
transmission main drive gear splines.
Slide clutch disc on main drive 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
linings.

2. Install clutch disc and clutch
cover assembly. Support clutch disc
and cover assemblies with Clutch
Aligning Bar ST20660000. See Figure
CL-7.

Note: Be sure to keep disc facings,
flywheel and pressure plate clean
and dry. ‘

$T20660000

CcL237

Fig. CL-7 Installing clutch cover
assembly

3. Install bolts to tighten clutch
cover assembly to flywheel squarely.
Bolts should be tightened one turn
each at a time in a criss-cross fashion
to the specified torque, 1.5 to 2.2
kg-m (11 to 16 ft-Ib).

Note: Dowels are used to locate
clutch cover on flywheel properly.

4. Remove Clutch Aligning Bar.
5. Install transmission as described
in the pertinent parts.
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RELEASE BEARING

REMOVAL

1. Remove transmission from en-
gine. For removal procedure, refer to
the Section Transmission.

2. Remove holder spring from bear-
ing sleeve; disconnect clutch with-
drawal lever from bearing sleeve.

3. Remove release bearing and sleeve
as an assembly from mainshaft. See
Figure CL-8.

e
CL047
1 Dust cover 3 Release bearing

2 Withdrawal lever 4 Holder spring
Fig. CL-8 Removing clutch release
mechanism

4. Remove clutch release bearing
from bearing sleeve, using a universal
puller and a suitable adapter. See
Figure CL9,

oo

Fig. CL-9 Disassembling release
bearing

INSPECTION

Check for abnormal wear on con-
tact surface of withdrawal lever, ball
pin and bearing sleeve.

Hold bearing inner race and rotate
outer race while applying pressure to
it. If the bearing rotation is rough or
noisy, replace bearing.

INSTALLATION

1. Assemble release bearing on
sleeve, using a press. See Figure CL-10.

Note: Do not press outer race.

e

Nl

cL117
Fig. CL-10 Installing release bearing

2. Before or during assembly, lubri-
cate the following points with a light
coat of multi-purpose grease.

(1) Inner groove of release bearing
sleeve.

Pack this recess

4

CL093

Fig. CL-11 Lu bricating recess of
bearing sleeve

(2) Contact surface of withdrawal
lever, lever ball pin and bearing sleeve,
(3) Contact surfaces of transmission
front cover. See Figure CL-12.

Fig. CL-12 Lubricating points of
withdrawal lever and
front cover

(4) Contact surfaces of transmission
main  drive gear splines. [grease
(including Molybdenum Disulphide)]

Note: A very small amount of grease
should be applied to the above
points. If too much lubricant is
applied, it will run out on the
friction plates when hot, resulting
in damaged clutch disc facings.

CL-4

3. After lubricating, install with-
drawal lever, release bearing and bear-
ing sleeve on clutch housing. After
connecting them to holder spring,
install dust cover on clutch housing.

4. Reinstall transmission as de-
scribed in Section Transmission.

PILOT BUSHING
REMOVAL

1. Remove transmission from en-
gine. For removal procedure, refer to
the Section under Transmission.
2. Remove clutch disc and cover
assembly. Refer to Clutch Disc.
3. Remove pilot bushing in crank-
shaft by Pilot Bushing Puller
ST16610001. See Figure CL-13.

\

cLoss
Fig. CL-13 Removing pilot bushing

INSPECTION

Check the fit of pilot bushing in the
bore of crankshaft.

Check pilot bushing in crankshaft
for wear, roughness or bellmouthed
condition. If necessary, replace it.
When bushing is faulty, be sure to
check transmission main drive gear at
the same time,

INSTALLATION

l. 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-14.
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4.5 to 5.0 mm
(0.18 to 0.20 in)

| ] Pilot bushing

EM418
Fig. CL-14 Installing pilot bushing

INSTALLATION
CLUTCH MASTER CYLINDER
REMOVAL
DISASSEMBLY
INSPECTION

DESCRIPTION

The hydraulic clutch control con-
sists of a pendent pedal, master cyl-
inder, operating cylinder and with-
drawal lever.

When the clutch pedal is depressed,
the piston of the master cylinder
forces the brake fluid to the operating
cylinder through a pipe line. The
movement of the operating cylinder
piston is transmitted to the withdrawal
lever through the push rod, thus dis-
engaging the clutch.

The operating cylinder is a non-
adjustable type that uses no return
spring. In this unit, the withdrawal-to-
push rod play adjustment is not nec-
essary since the “S™ shown in Figure
CL-16 serves to automatically compen-
sate for wear on clutch disc.

2. Install clutch disc and clutch
cover assembly. Refer to Clutch Disc.
3. Install transmission as described
in Section Transmission.

CLUTCH CONTROL

CLb

CONTENTS

......... CL-b ASSEMBLY ... .. i i e CLY
......... CL-6 INSTALLATION .. ..o iiiie . CLA7
......... CL-6 OPERATING CYLINDER .................... CL8
......... CL-6 REMOVAL ........ciiiviiiinaeneneae... CL8B
......... CL-7 DISASSEMBLY .. ..........ovvvveeeen.... CL-B
......... CcL-7 INSPECTION . ...........cciiivevenn.n... CL-B
......... CL-7 ASSEMBLY . ... ..o iii ... CLB
......... CL-7 INSTALLATION . . ....... .. oviviven..... CLB
......... CcL-7 CLUTCH LINE .. ...... . i iiiiiienae... CLB
......... CL-7 INSPECTION . ........cviiviiveeeena.... CLB
......... CL-7 REMOVAL ..ot iiie i eiiianeen... CLB
......... CL-7 INSTALLATION .. ...........oovvevvon.... CLB

1 Clutch pedal 6 Push rod

2 Return spring 7 Withdrawal lever

3 Clutch master cylinder 8 Release bearing

4 Clutch piping 9 Clutch cover

S Operating cylinder 10 Clutch disc

CcL238

Fig. CL-15 Clutch operating system
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Stroke 35 mm

Fig. CL-16 Non-adjustable operating
cylinder

BLEEDING CLUTCH
SYSTEM

The hydraulic clutch system must
be bled whenever clutch line has been
disconnected or air has entered it.

When pedal action has a “spongy”’
feeling, it is an indication that air has
entered into the system,

Bleeding clutch system is an es-
sential part of regular clutch service.

1. Remove reservoir cap and top up
with recommended brake fluid.

2. Thoroughly clean mud and dust
from bleeder screw of operating cyl-
inder so that outlet hole is free from
any foreign material. Install bleeder
hose (vinyl hose) on bleeder screw.

Place the other end of it in a
container filled with brake fluid.
3. 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.
4. Close bleeder screw quickly as
clutch pedal is on down stroke.
5. Allow clutch pedal to return
slowly with bleeder screw closed.
6. Repeat steps 4 and 5 until no air
bubble shows in the vinyl hose.

Bleeder screw tightening torque:
0.7 to 0.9 kg-m
(5.1t0 6.5 ft-b)

7. Operate clutch several times;
then, check for external hydraulic
leaks at connections.

Notes:

a. Brake fluid containing air is white
and has visible air bubbles.

b. Brake fluid containing no air runs
out of bleeder screw in a solid
stream without air bubbles.

c. Pay close attention to clutch fluid
level in reservoir during bleeding
operation,

d. Do not reuse brake fluid drained
during bleeding operation.

e. Exercise care not to splash brake
fluid on exterior finish as it will
damage the paint.

f. Pour brake fluid into reservoir up
to the specified level.

ADJUSTMENT
CLUTCH PEDAL HEIGHT

1. Loosen lock nut A. Adjust pedal
height to 223 mm (8.78 in) by adjust-
ing pedal stopper, and tighten lock nut
A to specifications.

2. Loosen lock nut B.

3. By turning push rod in or out,
adjust clutch pedal free play resulting
from clearance between clevis pin and
clutch pedal to 1.0 to 3.0 mm (0.039
to 0.118 in). Measure on top face of
pedal pad.,

4. Then make sure that clutch pedal
free travel is between 7.0 to 15.0 mm
(0.276 to 0.591 in).

A free travel of 7.0 to 15.0 mm
(0.276 to 0.591 in) is the sum of
master cylinder valve play 6.0 to 12.0
mm (0.236 to 0.472 in) and clevis pin
clearance 1.0 to 3.0 mm (0.039 to
0.118 in).

Tightening torque:

Lock nut A

(Pedal stopper lock nut)
0.8 to 1.2 kg-m
(5.8 to 8.7 ft-lb)

Lock nut B

(Push rod adjusting nut)
0.8 to 1.2 kg-m
(5.8 to 8.7 ft-Ib)

Notes:

a. In adjusting play, be careful not to
block port of master cylinder. A
blocked port may result if play at
clevis pin is too small.

b. Depress and release clutch pedal
over its entire stroke to ensure that
the clutch linkage operates smooth-
ly without squeaking, interference
or binding.

Lock nut A
Lock nut B
Pedal stopper.
Push rod

W=

a: Free play

1.0 to 3.0 mm (0.039 to 0.118 in)
b: Free travel

7.0 to 15.0 mm (0.276 to 0.591 in)
[ Pedal height

223 mm (8.78 in)
@ = Multi-purpose grease

CL-6

Fig. CL-17 Pedal height adjustment
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CLUTCH PEDAL

%@@

£9) @
e
@®
n»»mm»-‘))’ 1 Clevis pin
@ 2 Cotter pin
©) 3 Return spring
4 Pedal boss
S Pedal assembly
o 6 Bush
"v 7 Push rod
. 8 Fulcrum pin
° 9 Pedal stopper
cL239

Fig. CL-18 Exploded view of
clutch pedal

REMOVAL

1. Unhook return spring.

2. Pry off cotter pin and remove
clevis pin; disconnect push rod from
pedal assembly.

3. Back off fulcrum pin and remove
pedal assembly

Note: Before removing pedal, be sure
to measure the pedal head height
from toe board.

INSPECTION

Thoroughly clean all disassembled
parts (indicated below) and carefully
check for wear, damage and other
abnormal conditions. Repair or re-
place, if necessary.

Reservoir cap
Reservoir

Reservoir band
Cylinder body
Supply valve stopper

wv B W -

Fig. CL-19 Exploded view of master cylinder

6
7
8
9
10

. Pedal head rubber
. Return spring

. Pedal lever boss

. Clevis pin

. Nylon bushing

. Pedal shaft, etc.

NN AW =

INSTALLATION

Installation is in the reverse order
of removal.

Apply multi-purpose grease to the
friction surface of clevis pin. See
Figure CL-17.

Tightening torque:
Fulcrum pin
3.5 to 4.8 kg-m
(25 to 35 ft-Ib)

CLUTCH MASTER
CYLINDER

REMOVAL

1. Remove clevis pin at push rod.

2. Disconnect clutch tube from
master cylinder and drain clutch fluid.
3. Remove bolts securing master
cylinder to the car, and dismount
master cylinder,

Note: Remove dust cover from master
cylinder body, on the driver’s seat
side.

Primary cup

Piston

Push rod
Return spring 14 Secondary cup
Spring seat 15 Stopper
Valve spring 16 Stopper ring
Supply valve rod 17 Dust cover
Supply valve 18 Lock nut

cL-7

DISASSEMBLY

1. Remove dust cover and remove
stopper ring from body.

2. Remove push rod and piston as-
sembly.

3. Take off piston cups.

4. Remove spring seat from piston
and take off supply valve if necessary.
See Figure CL-19.

Note: Discard piston cup, supply
valve and spring seat after removal.

INSPECTION

Note: To clean or wash all parts of
master cylinder, clean brake fluid
must be used. Never use mineral
oils such as gasoline and kerosene.
It will ruin the rubber parts of the
hydraulic system.

1. Check cylinder and piston for
uneven wear or damage, and replace if
necessary.

2. If the clearance between cylinder
and piston is more than 0.15 mm
(0.0059 in), replace cylinder.

3. Renew piston cup when disas-
sembled. It must also be replaced
when wear or deformation due to
fatigue or damage is found.

4. Damaged dust cover, oil reservoir
or cap, should be replaced. Return
spring and valve spring must also be
replaced when they are broken or
weak.

5. Replace clutch hose and tube if
any abnormal sign of damage or de-
formation is found.

ASSEMBLY

To assemble, reverse the order of
disassembly. Closely observe the fol-
lowing instructions.

1. Dip piston cup in brake fluid
before installing. Make sure that it is
correctly faced in position.

2. Apply a coating of brake fluid to
cylinder and piston when assembling.
3. Press piston into spring seat when
assembling.

INSTALLATION

To install, reverse the order of
removal. Closely observe the following
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instructions.

1. Adjust pedal height by changing
push rod length.
2. Bleed air out of hydraulic system.

Tightening torque:
Master cylinder to dash panel
securing bolts
0.8 to 1.1 kg-m
(5.8 to 8.0 ftIb)
Clutch tube connector
1.5 to 1.8 kg-m
(11 to 13 ft-lb)

OPERATING
CYLINDER

3 Bolts

1 Clutch operating

cylinder 4 Withdrawal lever
2 Clutch hose
cL221
Fig. CL-20 Operating cylinder
REMOVAL

1. Remove return spring.

2. Detach clutch hose from op-
erating cylinder.

3. Remove two bolts securing op-
erating cylinder to clutch housing.

DISASSEMBLY

See Figure CL-21.
1. Remove push
cover.
2. Remove piston assembly and pis-
ton spring.
3. Remove bleeder screw.

rod with dust

P

1 Push rod 5 Piston cup

2 Dust cover 6 Operating cylinder
3 Piston spring 7 Bleeder screw

4 Piston

CcL222
Fig. CL-21 Exploded view of
operating cylinder

INSPECTION

Visually inspect all disassembled
parts, replacing those found worn or
damaged beyond specifications.

Note: To clean or wash all parts of

operating cylinder, clean brake
fluid must be used.
Never use mineral oils such as gaso-
line and kerosene. It will ruin the
rubber parts of the hydraulic
system.

I. Check cylinder and piston for
uneven wear or damage, and replace if
necessary.

2. Renew piston cup when dis-
assembled. It must also be replaced
when wear or deformation due to
fatigue or damage is found.

3. Damaged dust cover should be
replaced. Return spring must also be
replaced when it is broken or weak.

ASSEMBLY

Assembly is in the reverse order of
disassembly. However, observe the fol-
lowing assembly notes.

1. Prior to assembly, dip a new
piston cup in clean brake fluid. In
installing piston cup, pay particular
attention to its direction.

2. Dip cylinder and piston in clean
brake fluid before assembly.

Note: Be sure to install piston assem-
bly with piston spring in place.

INSTALLATION

Install operating cylinder in the
reverse procedures of removal.

Notes:

a. Bleed air thoroughly from clutch
hydraulic system, referring to the
section under Bleeding Clutch
System.

b. When operating cylinder is removed
from, and installed to, clutch hous-
ing without disconnecting clutch
hose from operating cylinder,
loosen bleeder screw so that push
rod moves lightly.

Tightening torque:
Operating cylinder to clutch
housing securing bolts:
2.5to 3.0 kg-m
(18 to 22 ft-1b)

CL-8

Bleeder screw:
0.7 to 0.9 kg-m
(5.1t0 6.5 ft-b)
Clutch hose connector:
1.7 to 2.0 kg-m
(12 to 14 ft-Ib)

CLUTCH LINE

INSPECTION

Check clutch lines (tube and hose)
for evidence of cracks, deterioration or
other damage. Replace if necessary.

If leakage occurs at or around
joints, retighten and, if necessary,
replace damaged parts.

REMOVAL

When disconnecting clutch tube,
use suitable flare nut wrench. Never
use an open end wrench or adjustable
wrench.

1. Disconnect clutch tube from
clutch hose at bracket on side mem-
ber.

2. Remove lock spring fixing hose to
bracket, then disengage hose from
bracket. Remove lock plate from
bracket.

3. Remove clutch hose from oper-
ating cylinder.
4. Disconnect
master cylinder.
5. Remove clamp fixing clutch tube
to dash panel.

clutch tube from

INSTALLATION

Wipe the opening ends of hydraulic
line to remove any foreign matters
before making connections.

1. (1) Connect clutch tube to mas-
ter cylinder with flare nut.

(2) Fix clutch tube to dash panel
with clamp.

(3) Then tighten flare nut to speci-
fied torque with Brake Pipe Wrench
GG94310000.

Flare nut tightening torque:
1.5 to 1.8 kg-m
(11 to 13 ft-lb)

2. Install clutch hose on operating
cylinder with a gasket in place.

Note: Use new gasket.
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3.
4.

Tightening torque:
1.7 t0 2.0 kg-m
(12 to 14 ft-lb)

Fit lock plate to bracket.
Engage the opposite end of hose

with bracket. Install lock spring fixing
hose to bracket.

Note: Exercise care not to warp or
twist hose.

5. Connect clutch tube to hose with

CL-9

flare nut and tighten to specified
torque. |

6. Check distance between clutch
line and adjacent parts (especially be-
tween hose and exhaust tube).

7. Bleed air out of hydraulic system.
Refer to page CL-6.
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SERVICE DATA AND SPECIFICATIONS

Clutch cover

Clutch cover type
Diaphragm spring-to-flywheel height

Unevenness of diaphragm spring toe height

Diaphragm spring installed load

Out of flatness of pressure plate

Allowable refacing limit

Clutch disc

Facing size
Outer dia. x inside dia. x thickness

Allowable minimum depth of rivet head
from facing surface

Allowable free play of spline
Clutch pedal

Free play
Free travel
Pedal height

Master cylinder — clutch

Master cylinder diameter

Operating cylinder — clutch

Operating cylinder diameter

Tightening torque

Clutch assembly securing bolt
Push rod adjusting nut

Pedal stopper lock nut

Clutch tube connector (Flare nut)

Operating cylinder to clutch housing
securing bolts

Clutch hose connector

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

........................................................... C225S (S30)
D240K [GS30 (2 + 2 seater)]
MM (i) 1o, 34 (1.339) S30
38.5(1.516) GS30 2 + 2 seater
1101 1 (1) USSR 0.5 (0.020)
Kg (D) oo 550(1,213) 830
500 (1,102) GS30 (2 + 2 seater)
MM (i) coeeieineiceerece s 0.05 (0.0020)
MM (i) oo 1.0 (0.0394)
MM (i) oo, 225 x 150 x 3.5 (C2259)
(8.86 x5.91 x 0.138)
240 x 150 x 3.5 (D240K)
(9.45 x 5.91 x 0.138)
mm(in) ..o e 0.3(0.0118)
mm (i) e, 0.4 (0.0157)
MM (0) e I t0 3.0 (0.039 to 0.118)
mm (in) .o, 7 to 15 (0.276 to 0.591)
MM (iN) oo, 223 (8.78)
TR (113 S 15.87 (0.6248)
MM (iN) oo, 19.05 (0.7500)
kg-m (ft-1b) oo 1.5t02.2(11 to 16)
R (121 W 0.8 to 1.2 (5.8 to 8.7)
RN (L) WO 0.8t0 1.2 (5.8 to 8.7)
kg-m (ft-1b) oo, 1.5to 1.8 (11 to 13)
kgm (ftdb) e, 2.5t03.0(18 to 22)
kgm (Ft-Ib) Lo 1.7t02.0(12to 14)

CL-10
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause and testing Corrective action

Clutch sl}ps

Slipping of the clutch may be noticeable when any of the following symptoms is encountered
during operation.

(1) Car will not respond to engine speed during acceleration.
(2) Insufficient car speed.
(3) Lack of power during uphill driving.

Some of the above conditions dre also experienced when engine problem is occurring. First
determine whether engine or clutch is causing the problem.

If slipping clutch is left unheeded, wear and/or overheating will occur on clutch facing until it is
no longer serviceable.

TO TEST FOR SLIPPING CLUTCH, proceed as follows:

During upgrade travelling, run engine at about 40 to 50 km/h (25 to 31 MPH) with gear shift
lever in 3rd speed position, shift into highest gear and at the same time rev up engine. If clutch
is slipping, car will not readily respond to depression of accelerator pedal.

e Clutch facing worn excessively. Replace.
e Oil or grease on clutch facing. Replace.
e Warped clutch cover or pressure plate. Repair or replace.

Clutch drags

Dragging clutch is particularly noticeable when shifting gears, especially into low gear.
TO TEST FOR DRAGGING CLUTCH, proceed as follows:

(1) Start engine. Disengage clutch. Shift into reverse gear, and then into Neutral. Gradually
increase engine speed, and again shift into reverse gear. If clutch is dragging, gear “grating”
is heard when shifting from Neutral into Reverse.

(2) Stop engine and shift gear. (Conduct this test at each gear position.)
(3) Gears are smoothly shifted in step (2), but drag when shifting to 1st speed position at
idling.

a. If dragging is encountered at the end of shifting, check condition of synchro-
mechanism in transmission.
b. If dragging is encountered at the beginning of shifting, proceed to step (4) below.

(4) Push change lever toward Reverse side, depress pedal to check for free travel.
a. If pedal can be depressed further, check clutch condition.
b. If pedal cannot be depressed further, proceed to step (5) below.

(5) Check clutch control. (pedal height, free pedal play, free travel withdrawal lever play, etc.)
If no abnormal condition exists and if pedal cannot be depressed further, check clutch

condition.
e Clutch disc runout or warped. Repair or replace.
e Wear or rust on hub splines in clutch disc. Clean and lubricate with grease, or replace.
e 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-11
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Condition Probable cause and testing ~ Corrective action
Clutch chatters Clutch chattering is usually noticeable when car is just rolled off with clutch partially engaged.
e Weak or broken clutch disc torsion Replace.
spring.
o Oil or grease on clutch facing. Replace.
e Clutch facing out of proper contact or Replace.
clutch disc runout.
e Loose rivets. Replace.
e Warped pressure plate or clutch cover Repair or replace.
surface.
o Unevenness of diaphragm spring toe Adjust or replace.
height.
e Loose engine mounting or deteriorated Retighten or replace.
rubber.
Noisy clutch A noise is heard after clutch is disengaged.
e Damaged release bearing. Replace.

A noise is heard when clutch is disengaged.

o Insufficient grease on the sliding surface Apply grease.
of bearing sleeve.

o Clutch cover and bearing are not installed Adjust.
correctly.

A noise is heard when car is suddenly started off with clutch partially engaged.

o Damaged pilot bushing. Replace.

Clutch grabs When grabbing of clutch occurs, car will not start off smoothly from a staﬁding start or clutch
is engaged before clutch pedal is fully depressed.

e Oil or grease on clutch facing. Replace.

o Clutch facing worn or loose rivets. Replace.

e Wear or rust on splines in drive shaft and Clean or replace.
clutch disc.

e Warped flywheel or pressure plate. Repair or replace.

e Loose mountings for engine or power Retighten.

train units.

CL-12
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SPECIAL SERVICE TOOLS

Tool number

o For Reference
Description
No. & Unit: mm (in) use page or
tool name ' on Figure No.
1 S$T20050010 B210 Fig. CL-5
Base plate 610
710
S30
®@ 620
2| ST20050051 @
Set bolt
3 $T20050100
Distance ®
piece 7.8 mm
(0.307 in) - f
SE003
4 ST20050240 B210 Fig. CL-6
. 610
Diaphragm
spring adjusting /\ 710
wrench 150 (5.91) S30
620
7~ 3.2(0.126)
SE032
5 ST20660000 Used to conduct disc centering by inserting the tool into pilot 610 Fig. CL-2
Clutch bushing in flywheel, when installing clutch assembly to flywheel. 710 Fig CL-7
aligning bar S30
620
-——205 (8.07) —-~1
15.8 (0.622) dia. | ( )
22.9 (0.902) dia.
SE398
6 ST16610001 610 Fig. CL-13
Pilot bushing ;;g
i
putier 620

SE191

CL-13
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Tool number

- For Reference
No. & Description use page or
tool name Unit: mm (in) on Figure No.
7 | GG94310000 Used to tighten and loosen clutch tube flare nut. A built-in torque All Page CL-8
Flare nut limiting wrench is provided to assure torque accuracy. models

torque wrench

SE227

CL-14
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Manual Transmission

4-SPEED TRANSMISSION (TYPE: F4W71B)

CONTENTS
DESCRIPTION ... .. ... i MT- 2 GEARS AND SHAFTS ... .............. MT- 8
REMOVAL ... ... ... . MT- 4 BAULK RING .............ooiv oo, MT- 8
DISASSEMBLY . ... MT- 4 OIL SEAL ..o MT- 8
TRANSMISSION CASE DISASSEMBLY .... MT- 4 ASSEMBLY ... e e MT- 8
DISASSEMBLY OF GEAR ASSEMBLY .... MT- 56 FRONT COVER ASSEMBLY ............. MT- 8
REAR EXTENSION DISASSEMBLY ....... MT- 7 REAR EXTENSION ASSEMBLY .......... MT- 8
ADAPTER PLATE DISASSEMBLY ........ MT- 8 ADAPTER PLATE ASSEMBLY ........... MT- 9
INSPECTION ... ... e MT- 8 GEAR ASSEMBLY . ... ... ... ...t MT- 9
TRANSMISSION CASE AND TRANSMISSION ASSEMBLY ............. MT-12
REAR EXTENSION HOUSING ........... MT- 8 INSTALLATION . ..o MT-13
BEARING ......... ... o i MT- 8

DESCRIPTION

The transmission is of a 4-speed
forward, fully synchronized constant-
mesh type that uses helical gears.

The reverse gear is of a sliding-mesh
type using spur gears.

In construction, the main drive gear
is meshed with the counter drive gear
which is keyed to the countershaft.
The forward speed gears on the coun-
tershaft are in constant mesh with the
mainshaft gears which ride on the
mainshaft freely through the needle
bearing. When shifting is accom-
plished, the inner teeth of the coupling

sleeve slide over the synchronizer hub
and mesh with the outer teeth which
are provided on the mainshaft gear.

The synchronizer hub is fitted to
the mainshaft by splines so the main-
shaft gear turns together with the
mainshaft.

The baulk ring serves to synchro-
nize the coupling sleeve and mainshaft
gear.

Placing the control lever in reverse
position brings the reverse idler gear
into mesh with mainshaft reverse gear.

The transmission assembly consists
of three main parts; a transmission
case with clutch housing, adapter plate
to which all gears anc shafts are
installed, and rear extension.

The cast-iron adapter plate supports
the mainshaft, countershaft, reverse
idler shaft and three fork rods, and
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.

T™M858

Front cover
Transmission case
Adapter plate

Bearing retainer

Rear extension housing

©» AW N -

Fig. MT-1 F4W71B transmission case components
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D OO NN BN

Main drive gear
Baulk ring
Synchronizer hub, 3rd & 4th
Shifting insert spring
Shifting insert
Coupling sleeve

3rd main gear
Mainshaf't

2nd main gear

1st main gear

1st gear spacer
Reverse main gear
Counter drive gear
Countershaft
Reverse counter gear
Reverse idler shaft
Reverse idler gear

Fig, MT-2 F4W71B transmission gear components

Striking lever

Lock pin

O-ring

Striking guide

Qil seal

Striking rod

E-ring

Stopper guide pin
Return spring plunger
10 Return spring

11 Reverse check spring
12 Return spring plug
13 Check ball plug

14 Check spring

15 Check ball

16 Interlock ball

17 Retaining pin

18 1st & 2nd shift fork
19 1st & 2nd fork rod
20 3rd & 4th fork rod
21 Reverse fork rod

22 3rd & 4th shift fork
23 Reverse shift fork

24 Control lever

25 Control lever bushing
26 Control lever pin

27 Control lever bushing

WO N & W=

TMO46A

Fig. MT-3 F4W71B transmission shift control components
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REMOVAL

In dismounting transmission from
the vehicle, proceed as follows:

1. Disconnect battery ground cable
from terminal.

2. Disconnect accelerator linkage.

3. Remove floor console. Refer to
Section BF (Page BF-27) for Removal.
4. Remove E-ring and control lever
pin from transmission striking rod
guide, and remove control lever. See
Figure MT-4,

S
—

Fig. MT-4 Removing control lever

TM335

5. Jack up the vehicle and support
its weight on safety stands. Use a
hydraulic hoist or open pit, if availa-
ble.

Confirm that safety is insured.
6. Disconnect exhaust front tube
from exhaust manifold.
7. Remove front tube bracket from
rear extension housing. Refer to Sec-
tion ER for Removal.

Note: Hold front tube end up with a
thread or wire to prevent tube from
falling.

8. Disconnect wires (1) from reverse
lamp switch and neutral switch. See
Figure MT-S.
9.  Remove clutch operating cylinder
(2) from transmission case. See Figure
MT-5.
10. Disconnect speedometer cable
(3) from rear extension housing. See
Figure MT-5.
11. Remove insulator securing bolts
and place insulator on exhaust tube.
12, Remove propeller shaft.

Refer to Section PD (Page PD-2)
for Removal.

Note: Plug up the opening in the rear
extension housing to prevent oil
from flowing out.

13. Support engine by locating a
jack under oil pan with a wooden
block used between oil pan and jack.
14. Support transmission with a
transmission jack.

15.  Remove nut attaching mounting
member to rear mounting insulator.
Remove two mounting member at-
taching bolts and then remove mount-
ing member.

Fig. MT-5 Bottom view of car

16.  Remove starter motor.
17.  Remove bolts securing transmis-
sion to engine.

After removing these bolts, support
the engine and transmission with jacks,
and then slide transmission rearward
away from engine and remove from
the vehicle.

Note: Take care in dismounting trans-
mission not to strike any adjacent
parts and main drive shaft,

DISASSEMBLY

TRANSMISSION CASE
DISASSEMBLY

1. Prior to disassembling transmis-
sion, thoroughly wipe off dirt and
grease from it,
2. Drain oil thoroughly.
3. Remove dust cover from trans-
mission case.

Remove release bearing and with-
drawal lever.
4. Remove reverse lamp switch.
5.  Move gear to Neutral.
6. Remove spe.dometer pinion and
pinion sleeve by taking off lock plate.

MT-4

7. Remove E-ring and stopper guide
pin from rear end of rear extension.
See Figure MT-6.

TM337
Fig. MT-6 Removing striking rod
E-ring and stopper pin

8. Remove return spring plug, return
spring, reverse check spring, and plung-
er from rear extension. See Figure

TM338
Fig. MT-7 Removing return spring
plug

9. Remove rear extension securing
bolts and turn the striking rod toward
left.

Drive out rear extension backward
by lightly tapping around it with a soft
hammer, See Figure MT-8.

TM339
Fig. MT-8 Removing rear extension

10. Remove front cover securing
bolts and remove front cover.

Detach countershaft front bearing
shim.
11, Remove main drive bearing snap
ring with Expander. See Figure MT-9.
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L J

Fig. MT-9 Removing main drive

bearing snap ring

12, Separate transmission case from

adapter plate with a soft hammer. See
Figure MT-10.

TM341

Fig. MT-10 Removing transmission
case

13. Set up Setting Plate Adapter
ST23810001 on adapter plate.

With countershaft side up, place the
above assembly in a vise. See Figure

Nk T™M342
Fig. MT-11 Attaching gear assembly
to special tool

DISASSEMBLY OF GEAR
ASSEMBLY

Fork rod

1. Drive out retaining pins from
each fork rod with Fork Rod Pin

Punch Figure
MT-12.

ST23540000. See

ST23540000

TM343

Fig. MT-12 Drive out retaining pins

2. Remove three(3) check ball plugs,
and drive out fork rods from adapter
plate by lightly tapping on the front
end.

Be careful not to lose three(3)
check balls and four(4) interlock bails,
See Figure MT-13.

Note: Each gear and shaft can be
detached from adapter plate with-
out removing each fork rod.

— Fork rod
(1st & 2nd)

Fork rod
“(3rd & 4th)

Check ball

| @4 /\@

Fig. MT-13 Layout of check ball
and interlock ball

Fork rod (Rev.)

Gear assembly

1. With gears doubly engaged, draw
out countershaft front bearing using a
suitable gear puller. See Figure
MT-14,

2. Remove counter drive gear snap
ring.

3. Draw out counter drive gear com-
plete with main drive gear assembly by
means of a gear puller,

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing onto floor from the
front end of mainshaft. See Figure
MT-15.

Fig. MT-14 Removing countershaft
front bearing

MT-5

TM348

Fig. MT-15 Removing counter drive
gear and main drive gear

4. Remove snap ring and then thrust

washer from mainshaft front end.
Draw out 3rd & 4th synchronizer

assembly and remove 3rd gear as-

sembly.,

5. Release caulking on mainshaft

nut and loosen it. See Figure MT-16.

TM346

Fig. MT-16 Removing mainshaft nut
6. Remove mainshaft nut, thrust
washer and mainshaft reverse gear.
7. Remove snap ring from counter-
shaft rear end, and remove reverse
idler gear.
8. Draw out mainshaft gear as-
sembly together with countershaft by
lightly tapping the rear end with a soft
hammer while holding the front of
mainshaft gear assembly by hand.

Be careful not to drop off gear
shaft. Sce Figure MT-17.

) g ')J
\\. \ AN

P

TM347
Fig. MT-17 Driving out gear assembly

Mainshaft assembly

1.  Remove thrust washer, steel ball,
Ist gear and needle bearing. Be careful
not to lose steel ball retaining thrust
washer.
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2. Press out 1st gear mainshaft bush-
ing together with 2nd gear and Ist &
2nd speed synchronizer using Bearing
Puller ST30031000. See Figure
MT-18.

Note: When pressing out bushing,
hold mainshaft by hand so as not to
drop it.

Main drive gear

1. Remove main drive gear snap ring
and spacer.

2. Remove main drive bearing with
Bearing Puller ST30031000 and a suit-
able press. See Figure MT-20.

8§T30031000

S— \ TMO49A

Fig. MT-18 Removing 1st gear
mainshaft bushing

HwW N -

—_O0O v AW,

—

13
14
15
16
17
18
19
20
21
22
23
24

Snap ring

Thrust washer

Pilot bearing

3rd & 4th synchronizer
assembly

Baulk ring

3rd main gear

Needle bearing

- Mainshaft

Needle bearing

2nd main gear

1st & 2nd synchronizer
assembly

Coupling sleeve
Shifting insert
Shifting insert spring
Synchronizer hub
1st main gear

Needle bearing

1st gear bushing
Thrust washer
Mainshaft bearing
Reverse main gear
Thrust washer

Nut

Steel ball

TM348

Fig. MT-19 Exploded view of mainshaft assembly

1 Main drive bearing

TM349 2 Main drive gear
Fig. MT-20 Removing main drive
bearing

MT-6
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1 Snap ring 3 Main drive bearing with snap ring

2 Spacer

4 Main drive gear

Fig. MT-21 Exploded view of main drive gear

Countershaft assembly

Install Bearing Puller ST30031000
on countershaft rear bearing; press out
countershaft rear bearing through a
rod.

See Figure MT-22.

Note: When pressing out bearing, hold
shaft by hand so as not to drop
shaft onto floor.

o

Countershaft
rear bearing

TM351
Fig. MT-22 Removing countershaft
bearing

REAR EXTENSION
DISASSEMBLY

Remove lock pin from striking
lever, and remove striking rod.

1 Countershaft front bearing
shim

Countershaft front bearing
Snap ring

Countershaft drive gear
Woodruff key
Countershaft
Countershaft rear bearing
Reverse counter gear

Snap ring

OO A LS W

Fig. MT-23 Exploded view of countershaft assembly

Note: Do not disassemble rear exten-
sion bush from rear extension.

Control lever
Striking rod guide
Striking rod
Striking lever
Return spring plug
Stopper pin

AN D W -

TM353
Fig. MT-24 Exploded view of shifting mechanism
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ADAPTER PLATE

DISASSEMBLY
1. Remove six(6) bearing retainer
attaching screws with an impact

wrench and remove bearing retainer
from adapter plate.

2. Remove reverse idler shaft.

3. Remove mainshaft bearing from
the rear extension side.

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 oil seals
in solvent.

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

1. Clean with solvent thoroughly
and check for cracks which might
cause oil leak or other faulty con-
ditions.
2. Check mating surface of the case
to engine or adapter plate for small
nicks, projection or sealant.

Remove all nicks, projection or
sealant with a fine stone.
3. If rear extension bush is worn or
cracked, replace it as an assembly of
bush and rear extension housing.

BEARING

1. Thoroughly clean bearing and dry
with a 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 MT-25.

Fig. MT-25 Inspecting ball bearing

3. Replace needle bearing if worn or
damaged.

GEARS AND SHAFTS

1. Check all gears for excessive wear,
chips or cracks; replace as required.

2. Check shaft for bending, crack,
wear, and worn spline; if necessary,
replace.

3. Measure backlash in gears.

Standard:
0.051t00.10 mm
(0.0020 to 0.0039 in)

If the above limits are exceeded,
replace drive and driven gears as a set.
4. Measure gear end play:

Ist gear:
0.32 t0 0.39 mm
(0.0126 to 0.0154 in)
2nd gear:
0.12 t0 0.19 mm
(0.0047 to 0.0075 in)
3rd gear:
0.13 to 0.37 mm
(0.0051 to0 0.0146 in)

s =
) —"=
w Thickness gauge
TM374

Fig. MT-26 Measuring end play

5. Check for stripped or damaged

speedometer pinion gear. If necessary,
replace.

BAULK RING

1. Replace baulk ring if found to be
deformed, cracked or otherwise dam-
aged excessively.

2. Place baulk ring in position on
gear cone.

While hoiding baulk ring against
gear as far as it will go, measure gap
between baulk ring and outer gear.

If gap is small, discard baulk ring.
See Figure MT-27.

MT-8

1.25 to 1.60 mm
(0.0492 to 0.0630 in)

Baulk ring

TM375
Fig. MT-27 Baulk ring-to-cone gap

OIL SEAL

Discard O-ring or oil seal which is
once removed. Replace oil seal if
sealing lip is deformed or cracked.
Also discard oil seal if spring is out of
position,

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 oil seal in place.

Coat oil seal with gear oil to
provide initial lubrication,

Front

TM354
Fig. MT-28 Front cover oil seal

2.  Apply sealant to withdrawal lever
ball pin screw. Install withdrawal lever
ball pin to front cover and tighten
screw to 1.6 to 2.1 kg-m (12 to 15
ft-b) torque.

REAR EXTENSION
ASSEMBLY

1. Wipe clean seal seat in rear exten-
sion housing; press fit oil seal in place.
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Coat oil seal and bushing with gear
oil for initial lubrication.

Front

TM355
Fig. MT-29 Rear extension oil seal

2. Apply grease to O-ring and plung-
er grooves in striking rod.

Insert striking rod with striking rod
guide through rear extension,
3. Install striking lever on front end
of striking rod. Install lock pin and
torque screw to 0.9 to 1.2 kg-m (7 to
9 ft-lb).

ADAPTER PLATE ASSEMBLY

1. Place dowel pin, mainshaft bear-
ing and oil gutter on adapter plate, and
tap with a soft hammer until they are
properly positioned in place.

Use a new dowel pin.

Bend oil gutter on front side and
expand on rear side. See Figure
MT-30.

Upper

*

Fig. MT-30 Oil gutter

2. Install mainshaft bearing by light-
ly tapping around it with a soft ham-
mer.
3. Insert reverse idler shaft in
adapter plate by 1/3 of its entire
length.

Make sure that the cut-out portion
of reverse idler shaft is lined up with
inner face of adapter plate.

4. Install bearing retainer in adapter
plate.

Align bearing retainer with reverse
idler shaft at the cut-out portion of
this shaft, torque screws to 1.9 to 2.5
kg-m (14 to 18 ft-lb) and stake each
screw at two points with a punch. See
Figure MT-31.

TM400
Fig. MT-31 Staking screw

5. Install countershaft rear bearing
in adapter plate by lightly tapping
around it with a soft hammer,

GEAR ASSEMBLY

Clean all parts in solvent and dry
with compressed air.

Synchronizer assembly

Assemble synchronizer assembly,

Position shifting insert springs and
shifting inserts in three(3) slots in
synchronizer hub; put coupling sleeve
on synchronizer hub.

3rd & 4th Ist & 2nd

TM357

Fig. MT-32 Installing synchronizer
hubd

Mainshaft assembly

1. Assemble 2nd gear needle bear-
ing, 2nd gear, baulk ring, 1st & 2nd
speed synchronizer assembly, 1st gear
baulk ring, 1st gear bush, needle bear-
ing, 1st gear, steel ball, and thrust
washer on mainshaft. Before installing

MT-9

a steel ball, apply grease to it. See
Figure MT-33.

TM358
Fig. MT-33 Installing thrust washer
2. Set Transmission Press Stand

KV31100400 and place adapter plate
assembly on it. See Figure MT-34.

For countershaft and reverse idler shaft

\ .
\ For mainshaft and reverse

N\ _1‘ idler shaft

;C‘—“#/gbjxvm 100400
=
I

Holes for reverse idler shaft
Fig. MT-34 Transmission Press Stand

TM438

3. Install mainshaft assembly to
adapter plate assembly. Be sure to
place bearing squarely against shaft
and press it into place on shaft gradu-
ally. See Figure MT-35.

KV31100400

T™M439

Fig. MT-35 Installing mainshaft
assembly

Countershaft assembly

1. Place new woodruff keys in
grooves in countershaft and tap them
lightly until they are seated securely.

Use a soft hammer to avoid dam-
aging keys.
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2. Place adapter plate assembly and
mainshaft assembly so that counter-
shaft rear bearing rests on Transmis-
sion Press Stand KV31100400 prop-
erly.

3. Install countershaft into adapter
plate by pressing it. See Figure MT-36.

TM440
Fig. MT-36 Installing countershaft

4. Position 3rd gear needle bearing,
mainshaft 3rd gear, baulk ring, and 3rd
& 4th synchronizer assembly on the
front of mainshaft.

5. Insiall thrust washer on mainshaft
ana secure it with snap ring of proper
thickness that will fit the groove in
mainshaft, See Figure MT-37.

Available snap ring

No. Thickness mm (in)
1 1.4 (0.055)
2 1.5 (0.059)
3 1.6 (0.063)

TM441
Fig. MT-37 Installing snap ring

Main drive gear assembly

1. Using Transmission  Adapter
ST23800000, press main drive bearing
onto the shaft of main drive gear.

Make sure that snap ring groove on
shaft clears bearing.

2. Place main drive bearing spacer
on main drive bearing and secure main
drive bearing with thicker snap ring
that will eliminate end play. See
Figure MT-38.

Available snap ring

No. Thickness mm (in)

1.80 (0.0709)
1.87 (0.0736)
1.94 (0.0764)
2.01 (0.0791)
i 2.08 (0.0819)
2.15 (0.0846)

A B W N -

TM364

Fig. MT-38 Installing snap ring

3. Position baulk ring on cone sur-
face of main drive gear. Apply gear oil
to mainshaft pilot bearing and install it
on mainshaft,

Assemble main drive gear assembly
on the front end of mainshaft.
4. Press counter drive gear onto
countershaft with Counter Gear Drift
ST23860000 by meshing gears and
secure counter drive gear with thicker

snap ring. See Figures MT-39 and
MT-40.

Note: Be sure to drive in counter
drive gear and main drive gear
simultaneously.

MT-10

ST23860000

TM442
Fig. MT-39 Installing countershaft
drive gear

Available counter drive gear snap ring

No. Thickness mm (in)
1 1.4 (0.055)
2 1.5 (0.059)

1.6 (0.063)

T Tmass
Fig. MT-40 Installing snap ring

5. Press countershaft front bearing
onto countershaft with Drift C
ST22360002. See Figure MT-40.

S$T22360002

TG
KV31100400 ( .F ot \
L !
\TLQ" L TMa43

Fig. MT-41 Installing countershaft

front bearing

6. Support adapter plate in a vise

with Setting  Plate  Adapter

ST23810001, with mainshaft facing
down.
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7. Install mainshaft reverse gear,
plain washer on the rear of mainshaft
and install mainshaft nut.

Tighten mainshaft nut temporarily.
8. Install counter reverse gear on the
rear of countershaft and secure with
snap ring.

Use snap ring to give a minimum
gear end play. See Figure MT-42.

No. Thickness mm (in)

14 (0.055)
1.5 (0.059)
1.6 (0.063)

T™M361
Fig. MT-42 Installing counter reverse
gear snap ring
9. Install reverse idler gear on re-
verse idler shaft.
10. With Ist and 2nd gears doubly
engaged, tighten mainshaft nut to the
converted torque “C (See Figure
MT-45) using Wrench ST22520000.
See Figure MT-43.

TM768
Fig. MT-43 Tightening mainshaft nut

Explanation of converted torque

Mainshaft nut should be tightened
to 14 to 17 kg-m (101 to 123 ft-lb)
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:

Ckg-m =14 x (

L
— ) to
L+0.10

17 x ( L )
$ ( —————
L+0.10

or

L
C (ftdb) = 101 x (————— ) to
(ft-1b) (1033 )

L
123 x (e
(L3037

Where,
C: Value read on the torque wrench
kg-m (ft-Ib)
L: Effective length of
wrench m (ft)

torque

$T22520000 C
\Torque wrench

—@ = = 3}
t 1L m (ft)
0.10 m
(0.33 ft) TMS87
Fig. MT-44 Setting wrench
Example,

When a 0.40 m (1.31 ft)-long tor-
que wrench is used, the “C” in
Figure MT-45 will be 11.2 to 13.6
kg-m (81 to 98 ft-1b).

2 &
g @
L 16 [
Upper limit line
(110) +
15 \ e
=
£ 14
[
5 (100)r
4
=3
e
s 13 Converted torque
]
=
= 90 r
3]
° 12
£
3
= Lower limit line
S CTON S
g
10 i
10 t /
9
0.2 0.3 0.4 0.5 0.6 0.7 0.8 m
(1.0) (2.0) 2.5) @Y

L : Effective length of torque wrench

MT-11

Fig. MT-45 Converted torque
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11,  Tighten mainshaft nut to 14.0
to 17.0 kgm (101 to 123 ft.Ib)
torque, and stake mainshaft nut to
groove of mainshaft with a punch. See
Figure MT-46.

TM362

Fig. MT-46 Staking mainshaft nut

12.  Measure gear end play and back-
lash.

Make sure that they are held within
the specified values.

For details, refer to the instructions
under topic ‘“‘Inspection”.

Note: The main drive gear and coun-
ter drive gear should be handled as
a matched set.
When you replace a main drive gear
or counter drive gear, be sure to
replace as a set of main drive gear
and counter drive gear.

Shift forks and fork rods
assembly

1. Place 1st & 2nd shift fork in
groove in lst & 2nd coupling sleeve,
and slide 1st & 2nd fork rod through
adapter plate and 1st & 2nd shift fork.
Prior to installing 1st & 2nd fork rod,
install 3rd & 4th shift fork in groove in
3rd & 4th coupling sleeve.

Note: Shift forks for 1st & 2nd and

3rd & 4th are one and the same
parts.
Make sure that the long end of shift
fork for 1st & 2nd is placed on the
counter gear side and the long end
for 3rd & 4th is on the opposite
side.

Secure lst & 2nd fork rod to shift
fork with a new retaining pin.
2. Install check ball, check ball
spring, and check ball plug. Prior to

tightening check ball plug, apply
sealant to check ball plug.

Align notch in 1st & 2nd fork rod
with check ball. See Figure MT-47.

TM367

Fig. MT-47 Installing 1st & 2nd
fork rod

3. Slide 3rd & 4th fork rod through
adapter plate and 3rd & 4th shift fork,
and secure with a new retaining pin.

Note: Prior to assembling 3rd & 4th
fork rod, install two(2) interlock

balls into adapter plate as shown in
Figure MT-13.

4. Install check ball and check ball
spring.

Apply sealant to check ball plug
and install it in place.

Align notch in 3rd & 4th fork rod
with check ball by sliding 3rd & 4th
fork rod as necessary. See Figure
MT-48.

TM368

Fig. MT-48 [nstalling 3rd & 4th
fork rod

5. Place reverse shift fork in reverse
idler gear.

Slide reverse fork rod through re-
verse shift fork and adapter plate, and
secure with a new retaining pin.

Note: Prior to assembling reverse fork
rod, install two(2) interlock balls
into adapter plate as shown in
Figure MT-13.

MT-12

6. Install check ball and check ball
spring.

Apply sealant to check ball plug
and install it in place.

Align notch in reverse fork rod with
check ball. See Figure "MT-49.

TM369

Fig. MT-49 [Installing reverse fork
rod

7. Torque each check ball plug to
1.9 to 2.5 kg-m (14 to 18 ftib).

Note: Ball plug for 1st & 2nd fork rod
is longer than those for reverse shift
fork rod and 3rd & 4th fork rod.

8. Apply gear oil to all sliding sur-
faces and check to see that shift rods
oOperate correctly and gears are
engaged smoothly,

TRANSMISSION ASSEMBLY
Transmission case assembly

. Clean mating surfaces of adapter
plate and transmission case.

Apply sealant to mating surfaces of
adapter plate and transmission case.
2. Slide transmission case onto
adapter plate by lightly tapping with a
soft hammer until case bears against
adapter plate.

Carefully install main drive bearing
and countershaft front bearing,

Make certain that mainshaft rotates
freely.
3. Fit main drive bearing snap ring
to groove in main drive bearing by
using Expander. See Figure MT-50.
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Fig. MT-50 Fitting main drive
bearing snap ring

Rear extension assembly

1. Clean mating surfaces of adapter
plate and rear extension,

Apply sealant to mating surfaces of
adapter plate and rear extension.
2. With fork rods in their neutral
positions, gradually slide rear exten-
sion onto adapter plate, making sure
that speed change cross lever engages
with fork rod brackets correctly.
3. Install washers and through-bolts
and torque to 1.6 to 2.1 kg-m (12 to
15 ft-Ib)

Front cover assembly

1. Select countershaft front bearing
shim as follows: See Figure MT-51,
(1) Measure depth “A” from front
end of transmission case to counter-
shaft front bearing.

(2) Select a shim of thickness “A”
measured.

Transmission
case
Countershaft
front bearing
Countershaft
Shim

TM371

Fig. MT-51 Selecting countershaft
front bearing shim

Available shim

No. “p Countersbaft fron't
mm (in) bearing shim mm (in)

1 2.92t03.01 (0.11501t00.1185) 0.6 (0.024)
2 3.02to0 3.11 (0.1189 to 0.1224) 0.5 (0.020)
3 3.12t03.21 (0.1228 t0 0.1264) 0.4 (0.016)
4 3.22t03.31 (0.1268 t0 0.1303) 0.3 (0.012)
5 3.32t0 3.41 (0.1307 to 0.1343) 0.2 (0.008)
6 3.42t03.51 (0.1346t0 0.1382) 0.1 (0.004)
7 3.52t03.61 (0.13861t00.1421) -

8 3.62t03.71 (0.1425 t0 0.1461) -

2. Clean mating surfaces of front INSTALLATION

cover and transmission case.

Apply grease to shim selected to
retain it on front cover; install front
cover to transmission case with gasket
in place.

Install through-bolts with washers
under them and tighten to 1.6 to 2.1
kg-m (12 to 15 ft-Ib) torque.

Apply sealant to threads of
through-bolts before installation.

3. Install speedometer pinion assem-
bly on rear extension. After making
sure that lock plate is lined up with
groove in speedometer pinion sleeve,
install through-bolts and torque to 0.4
to 0.5 kg-m (3 to 4 ft-Ib).

4. Install back-up lamp switch and
torque to 2.0 to 3.0 kg-m (14 to 22
ft-lb).

Be sure to apply sealant before

installation.
5. Apply a light coat of multi-
purpose grease to withdrawal lever,
release bearing and bearing sleeve; in-
stall them on clutch housing,

After connecting them with holder

spring, install dust cover on clutch
housing,
6. Install control lever temporarily,
and shift control lever through all
gears to make sure that gears operate
smoothly .

Note: Install drain plug and filler plug
with sealant in place.

MT-13

Install the transmission in 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 installing, lightly apply
grease to spline parts of clutch disc
and main drive gear.

3. Tighten bolts securing trans-

mission to engine to specifications. See
Figure MT-52.

4.4 t0 5.9 kg-m (32 to 43 ft-lb)

0.9 to 1.2 kg-m (7 to 9 ft-1b) TM?773
Fig. MT-52 Tightening torque

4. Remove filler plug and fill trans-
mission with recommended gear oil to
the level of the plug hole. [Approxi-
mately 1.7 liters (3% pt, 3 pt)].
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5-SPEED TRANSMISSION (TYPE : FS5W71B)

DESCRIPTION
REMOVAL

INSPECTION

EXTENSION HOUSING

DESCRIPTION

The transmission is of a S-speed
forward with overdrive (4 + OD
speed), fully synchronized constant-
mesh type that uses helical gears.

The 5-speed transmission covered in
this section is similar in all respects to
the 4.speed transmission (type:

F4W71B) stated previously except the

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

TRANSMISSION CASE DISASSEMBLY . . ..
DISASSEMBLY OF GEAR ASSEMBLY .. ..
REAR EXTENSION DISASSEMBLY
ADAPTER PLATE DISASSEMBLY

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

TRANSMISSION CASE AND REAR

overdrive position of it.

On S-speed transmission, the re-
verse & OD speed position is reverse
position of 4-speed version.

The overdrive gear rides on the
mainshaft freely through the needle
roller bearing and counter overdrive
gear is fitted to the countershaft by
splines,

The overdrive synchronizer system

CONTENTS
........ MT-14 BEARING ............................. MT-18
........ MT-16 GEARS AND SHAFTS .................. MT-18
....... MT-16 BAULK RING ......................... MT-18
MT-16 OIL SEAL ... .. .. ... o, MT-18
MT-16 ASSEMBLY . ... .o MT-18
....... MT-17 FRONT COVER ASSEMBLY ............. MT-18
........ MT-18 REAR EXTENSION ASSEMBLY .......... MT-18
....... MT-18 GEAR ASSEMBLY ..................... MT-19
TRANSMISSION ASSEMBLY ............. MT-19
........ MT-18 INSTALLATION .......................... MT-19

is on the mainshaft rear side.

Placing the control lever in over-
drive position brings the reverse & OD
coupling sleeve (reverse gear) on main-
shaft into mesh with overdrive clutch
gear. The reverse & OD synchronizer
hub is fitted tuo the mainshaft by
splines so the uverdrive gear on main-
shaft turns together with the main-
shaft.

Front cover

Front cover oil seal
I'ront cover gasket
Transmission case
Adapter plate
Mainshaft bearing
Bearing retainer

Rear extension
Breather

Rear extension oil seal
Sleeve yoke dust cover

— OV 00 I R W~

—

TMO46A

Fig. MT-53 FS5W71B transmission case components

MT-14
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Main drive gear

Baulk ring

Shifting insert

Shifting insert spring
Synchronizer hub

Coupling sleeve

3rd main gear

Needle bearing

Mainshaft

2nd main gear

Bushing

1st main gear

OD-reverse synchronizer hub
Reverse gear

Circlip

Thrust block

Brake band

Synchronizer ring
Overdrive main gear
Overdrive gear bushing-
Washer

Mainshaft nut

Overdrive mainshaft bearing
Speedometer drive gear
Countershaft front bearing shim
Countershaft front bearing
Countershaft drive gear
Countershaft

Countershaft bearing
Reverse counter gear spacer
Reverse counter gear
Overdrive counter gear
Countershaft rear bearing
Countershaft nut

Reverse idler shaft

Reverse idler thrust washer
Reverse idler gear

Reverse idler gear bearing
Reverse idler thrust washer

TMO47A

Fig. MT-564 FS5W71B transmission gear components

MT-16
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REMOVAL
Same as for the F4W71B.

DISASSEMBLY

TRANSMISSION CASE
DISASSEMBLY

Same as for the F4W71B.

DISASSEMBLY OF GEAR
ASSEMBLY

Fork rod
Same as for the F4AW71B.

Gear assembly

1. With gears doubly engaged, draw
out countershaft front bearing using a
suitable gear puller. See Figure MT-56.
2. Remove counter drive geax- snap
ring.

Striking lever

Lock pin

O-ring

Striking guide

Oil seal

Striking rod
Expansion plug
Stopper guide pin
Return spring

Return spring plug
Return spring plunger
Check ball plug
Check spring

Check ball

Retaining pin
Interlock ball

Ist & 2nd shift fork
1st & 2nd fork rod
3rd & 4th fork rod
Reverse & OD fork rod
3rd & 4th shift fork
Reverse & OD shift fork
Control lever

Control lever pin
Conttrol lever bushing

OO PD W —

TMO48A

Fig. MT-55 FS5W71B transmission shift control components

3. Draw out counter drive gear com-
plete with main drive gear assembly by
means of a gear puller.

When drawing out main drive gear
assembly, be careful not to drop pilot
needle bearing onto floor from the
front end of mainshaft. See Figure
MT-57.

ok Lo kS N
“@ummn%\)\\ N
S N2 )
sﬂii\; & \

- 2 \N\% \\ X% Y7 )
%

TM398
Fig. MT-56 Removing countershaft
front bearing

MT-16

TM766

Fig. MT-57 Removing counter drive
gear and main drive gear

4. Remove snap ring and then thrust
washer from mainshaft front end.
Draw out 3rd & 4th synchronizer
assembly and remove 3rd gear assem-
bly.
5. Remove snap ring and then draw
out speedometer gear and bearing
from mainshaft rear side.
6. With gears doubly engaged, re-
lease caulking on countershaft and
mainshaft nuts then loosen them.
Remove countershaft nut.
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TM767

Fig. MT-58 Removing countershaft
nut

Note: When removing mainshaft as-
sembly, loosen mainshaft nut.

7. Draw out counter overdrive geart
and bearing from countershaft rear
end by using a suitable gear puller. See
Figure MT-59.

Fig. MT-59 Removing counter
overdrive gear and bearing

8. Remove counter reverse idler gear
and spacer.
9. Remove countershaft by lightly
tapping the rear end with a soft
hammer.

Be careful not to drop off gear
shaft.
10. Remove reverse idler gear snap
ring.

TM759

Fig. MT-60 Removing reverse idler
gear snap ring

11. Remove reverse idler gear.

12.  Remove snap ring of mainshaft
end bearing. Draw out bearing using
Mainshaft Rear Bearing Puller

KV32101330. Remove other snap ring
of mainshaft end bearing. See Figure
MT-61.

$T22460001

TM760
Fig. MT-61 Removing mainshaft
end bearing

13. Remove mainshaft nut, thrust
washer, mainshaft reverse gear, OD
synchronizer and overdrive gear,
14. Draw out mainshaft gear assem-
bly together with countershaft by
lightly tapping the rear end with a soft
hammer while holding the front of
mainshaft gear assembly by hand.

Be careful not to drop off gear
shaft. See Figure MT-62.

T™761
Fig. MT-62 Driving out gear assembly

Main drive gear

Same as for the F4W71B.

Countershaft assembly

Same as for the F4W71B.

REAR EXTENSION
DISASSEMBLY

Remove lock pin from striking
lever, and remove striking rod.

Note: Do not disassemble rear exten-
sion bushing from rear extension.

Striking lever

Striking rod

Stopper pin

Control lever

Striking rod guide
Reverse select plunger
Reverse select plug

1
2
3
4
N
6
7

TM767

Fig. MT-63 Exploded view of shifting mechanism

MT-17
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ADAPTER PLATE
DISASSEMBLY

1. Remove six(6) bearing retainer
attaching screws with an impact driver
and remove bearing retainer from

adapter plate. See Figure MT-64.

Fig. MT-64 Removing screws

2.  Remove mainshaft bearing from
the rear extension side.

3. To remove outer race of counter
gear rear bearing, apply a brass drift to
race side surface, and withdraw it by
tapping the top of drift with a ham-
mer.

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 oil seals
in solvent.

TRANSMISSION CASE AND
REAR EXTENSION HOUSING

Same as for the FAW71B.

BEARING
Same as for the F4W71B.

GEARS AND SHAFTS

1. Check all gears for excessive wear,
chips or cracks; replace as required.

2. Check shaft for bending, crack,
wear, and worn spline; if necessary,
replace.

3. Measure backlash in gears.

Main drive and
counter drive gear:
0.05 to 0.10 mm
{(0.0020 to 0.0039 in)
1st, 2nd, 3rd, Sth and
Ieverse gears:
0.05 to 0.20 mm
(0.0020 to 0.0040 in)

If the above limits are exceeded,
replace drive and driven gears as a set.
4. Measure gear end play:

Ist gear:

0.32 t0 0.39 mm

(0.0126 to 0.0154 in)
2nd gear;

0.12 t0 0.19 mm

(0.0047 to 0.0075 in)
3rd gear:

0.13t0 0.37 mm

(0.0051 to 0.0146 in)
OD gear (on mainshaft):

0.32 t0 0.39 mm

(0.0126 to 0.0154 in)

BAULK RING
Same as for the F4W71B.

OlIL SEAL
Same as for the F4W71B.

ASSEMBLY

To assemble, reverse the order of
disassembly. Observe the following in-
structions.

FRONT COVER ASSEMBLY

Same as for the F4W71B.

REAR EXTENSION
ASSEMBLY

1. Wipe clean seal seat in rear exten-
sion housing; press fit oil seal in place.

Coat oil seal and bushing with gear
oil for initial lubrication. See Figure
MT-65.

Front

TM355
Fig. MT-65 Rear extension oil seal

MT-18

2.  Apply multi-purpose grease to
O-ring and plunger grooves in striking
rod.

Insert striking rod with striking rod
guide through rear extension.

3. Install striking lever on front end
of striking rod. Install lock pin and
torque screw to 0.9 to 1.2 kg-m (7 to
9 ft.b).

4. Install mainshaft bearing by
lightly tapping around it with a soft
hammer.

5. Insert reverse idler shaft in
adapter plate.

Make sure that the cut-out portion
of reverse idler shaft is lined up with
inner face of adapter plate.

6. Install bearing retainer in adapter
plate.

Align bearing retainer with reverse
idler shaft at the cut-out portion of
this shaft, torque screws to 1.9 to 2.5
kg-m (14 to 18 ft-Ib) and stake each
screw at two points with a punch. See
Figure MT-66.

TM764
Fig. MT-66 Staking screw

7. Install countershaft rear bearing
in adapter plate by lightly tapping
around it with a soft hammer.

GEAR ASSEMBLY

Clean all parts in solvent and dry
with compressed air.

Synchronizer assembly

Same as for the F4W71B,

Overdrive gear synchronizer
assembly

1. Assemble reverse & OD synchro-
nizer assembly.
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2. Assemble overdrive gear assem-

bly.

Anchor block

Position synchronizer ring, band

brake, thrust block and anchor block
on overdrive clutch gear; install circlip.

Synchro ring

Bandbrake

Circlip 4

TM449

Fig. MT-67 Installing overdrive gear assembly

Mainshaft assembly

Same as for the F4AW71B.

Countershaft assembly

Same as for the F4W71B.

Main drive gear assembly

Procedures are the same as for the
F4W71B transmission, except as
follows:

1. Insert countershaft and mainshaft
into adapter plate, and place adapter
plate in a vise with setting plate.

Install snap ring, spacer, needle
roller bearing, reverse idler gear, spacer
and snap ring.

B

. TM451
Fig. MT-68 Reverse idler gear

MT-19

2. Assemble OD & reverse synchro-
nizer assembly, OD gear bushing,
needle bearing, OD gear assembly,
steel ball, and thrust washer on main-
shaft rear side. Before installing steel
ball, apply grease to it.

3. Install new mainshaft nut, and
tighten it temporarily.

4. Install counter reverse gear,
counter Sth gear, bearing and new
countershaft nut. Tighten nut tem-
porarily.

5. Tighten mainshaft countershaft
nuts and stake nuts at groove in shafts
with a punch. Tightening procedures
for the mainshaft nut are the same as
those for the FAW71B.

Shift forks and fork
rods assembly

Same as for the FAW71B.

TRANSMISSION ASSEMBLY
Same as for the F4W71B.

INSTALLATION

Same as for the F4AW71B.
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SERVICE DATA AND SPECIFICATIONS
GENERAL SPECIFICATIONS

Transmission type FAW71B FS5W71B
Synchromesh type Warner Warner + Servo
1 3 1 3 5§
Shift type
2 4 R 2 4 R
Gear ratio
Ist 3.321 3.321
2nd 2.077 2.077
3rd 1.308 1.308
4th 1.000 1.000
Sth - 0.864
Reverse 3.382 3.382
Final gear ratio 3.545 ' 3.545
Speedometer gear ratio 17/6 17/6
Oil capacity  (US pt, Imp pt) 1.7(3%, 3) 204%,3%)

MT-20
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TIGHTENING TORQUE

Installation Unit: kg-m (ft-1b)
Engine to transmission installation bolt ...........cccocvvieceiieiieeieiccreeeee s 4.41t059(32to043)
Transmission to engine rear plate bolt .........cccccocoviieiiniiiiniccieee e, 09t01.2(7t09)
Clutch operating cylinder installation bolt ..........ccccceevevvreeiieniecieece e 2.5t03.0(18 to 22)
Rear mounting insulator to transmission installation bolt ...........c..ccccuvvenvvennnenn. 0.8to 1.1 (6to8)
Crossmember mounting bolt ..........cc.ooovviiiiiiiiiiiciiiec et e 3.2t03.7(23t0 27)
Propeller shaft to diff. installation bolt .........c.coeiivicmiincciinni e 3.5t04.5(25to 33)
Gear assembly
Rear extension installation DOt  ........ccoocevieveiceiicii v 1.6 10 2.1 (12to 15)
Front cover installation DOLt .......ccccviviveeniiiiiiniieeeecnieeeeeseseeresssnessssss svonsnnes 1.6t02.1(12to 15)
Bearing retainer to adapter plate SCIEW ..........cceovviiiiieeeiieeneiecieeenessneeemeene 1.91t02.5(14to 18)
MainShaft MUL ..ooiiiicccce e s eb s e st st s st e st s b eme 14.0t017.0 (101 to 123)
Check Dall PIUG  ovviiriie ettt sbe e be st er e s esbessnassnasnane 1.9t02.5(14 to 18)
Striking 16VET I0CK PIN ....civiiiviiieiirne et et saee st srse e s aessassessss seseas 09t01.2(7t09)
Reverse select TEtUIN PIUE ....vvecuviiiiieiii ettt srre et e e sesbeessaneans 09t01.2(7t09)
Speedometer sleeve locking plate NUL .......cccccvevveeriioreenienieniecrenrieeeassressesnsssees 04t00.5(3t04)
Reverse 1amp SWItCH ...c.ccvviivviiiiiiiiciccicie e e eaecbesrnessesesnene 2.0t03.0(14 to 22)
Gear Oil fIller PIUG ...vvicei ittt rae s e e e e e st e e ssae s e s srae ernns 2.5t0 3.5 (18 to 25)
Gear 06l Arain PIUE ....c.ecvveviiiiiie et e sre e e s seecrresrae s s besnr s seseseeraesrsananen 2.5t03.5 (18 to 25)
SPECIFICATIONS
Gear backlash Unit; mm (in)
Maindrive gear to counter drive Bear .........ovcvcevveinieniinsnnirniscsnsresssessessnasrsssnees 0.05 to 0.10 (0.0020 to 0.0039)
TSE BRAT 1uvvvvveereirererreeesressraeseseressuereseaestasasssasseessssesarasensensersesassesesassasanessassssseren 0.05 to 0.20 (0.0020 to 0.0079)
200 GEAT 1veevereeierveerreraesrestestesieseensestssrasasstastsssssasesseseansesstensasnesranssorsessarsestassses 0.05 to 0.20 (0.0020 to 0.0079)
30d BOAT ..vvvvvrviriniesrnrieresiiesneiersee s e sresss e s aaesasaseneas ceeseesnsnnnen voreraenns eresennns 0,05 to 0,20 (0.0020 to 0.0079)
OD BEAT .eovvvvieieeriesinererisesssesseseessessesssenseesassnsesssssasassssssesnonsassraasssaessssssnssnonsen 0.05 to 0.20 (0.0020 to 0.0079)
Gear end play
ISE BOAT oottt et e s s s e e s bbb e e b e s saen et b e e st e e e e beeresesbenans 0.32 t0 0.39 (0.0126 to 0.0154)
DDA BRAT ..vvoveeeeee e eeessees e sess s s st s st st st s en s 0.12 to 0.19 (0.0047 to 0.0075)
BIA BEAT ettt sttt e e b sr ettt se e e e e ar e sre st st et arnenasane 0.13 t0 0.37 (0.0051 to 0.0146)
OD AT ceuieeiieiiriciee st ectesterae st e e se et te s atee st e st sbas e ar e atsatestan e steesteseesean e et asatantene 0.32 to 0.39 (0.0126 to 0.0154)
COUILET AT ..evvvivieeerieitirteeeraerstestesseessessensessestassesansssseassansansesansnsessessesasnsanean 0.01 to 0.21 (0.0004 to 0.0083)
Reverse idler gear .......c..cccvvevveneen. feveerreerrreesteeseeesaneeraseesseraterersaeesrenaaeeessranns 0.05 to 0.20 (0.0020 to 0.0079)
Clearance between baulk ring and gear
ALLRATS ..vivviviieiiiieieeeieereeeesresesesteeseesssessesssessesssnessessssersasnaessossessssnan venaes 1.25 to 1.60 (0.0492 to 0.0630)
Counter bearing adjusting Shilm ..........ccoccevveerieienienerieneniesee s seesiesassesssssssasesssseones 0.6 (0.024)
0.5 (0.020)
0.4 (0.016)
0.3(0.012)
0.2 (0.008)

0.1 (0.004)

MT-21
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

Difficult to intermesh gears

Causes for difficult gear shifting are classi-
fied to troubles concerning control system
and transmission. When gear shift lever is
heavy and it is difficult to shift gears, clutch
disengagement may also be unsmooth. First,
make sure that clutch operates correctly,
and inspect transmission.

Worn gears, shaft, and/or beéring.

Insufficient operating stroke due to worn or
loose sliding part.

Faulty or damaged synchronizer.

Replace.
Repair or replace.

Replace.

Gear slips out of mesh.

In most cases, this trouble occurs, when
interlock ball, check ball, and/or spring is
worn or weakened, or when control system
is faulty. In this case, the trouble cannot be
corrected by replacing gears, and therefore,
trouble shooting must be carried out care-
fully. It should also be noted that gear slips
out of mesh due to vibration generated by
weakened front and rear engine mounts.

Worn interlock ball.

Worn check ball and/or weakened or broken
spring.

Worn fork rod ball groove.

Worn or damaged bearing.

Worn or damaged gear.

Replace.
Replace.

Replace.
Replace.
Replace.

Noise

When noise occurs with engine idling and
cecases when clutch is disengaged, or when
noise occurs while shifting gears, it is an

indication that the noise is from transmis-
sion.

Insufficient or improper lubricant.

Oil leaking due to faulty oil seal or sealant,
clogged breather, etc.

Add oil or replace
with designated oil.

Clean or replace.

Transmission may rattle during engine \Yorn bearing (High humming occurs at a Replace,
idling high speed.).

Check air-fuel mixture and ignition Damaged bearing (Cyclic knocking sound Replace.
timing. occurs also at a low speed.).

After above procedure, readjust engine Worn spline. Replace.
idling.

1cling Worn bushing. Replace.

MT-22
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SPECIAL SERVICE TOOLS

Tool number - For Reference
Description
No. & Unit: mm (in) use page or
tool name ' on Figure No.
1. ST23540000 For removal of fork rod retaining pin. All Fig. MT-12
Fork rod pin models
punch
150 (5.91) —+
| ——— 'l
10 (0.39) dia.
2. ST22360002 For assembly of counter drive bearing,. F4W71B| Fig. MT-39
Drift C FSSW.
71B
FSSW-
63A
150 (5.91)
outer dia, 32 (1.26)
inner dia, 23 (0.91) SE034
3. ST23800000 For assembly of main bearing. F4W71B | Page MT-10
Transmission ESSW-
adapter 71B
F4W63L
480 (18.90)
outer dia, 44 (1.73)
inner dia. 31 (1.22)  5%0%7
4. | ST23810001 For setting adapter plate in a vise. F4W71B | Fig. MT-11
Setting p]ate FSSW- Flg. MT-12
adapter 71B
SE132

MT-23
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Tool number Description For Reference
No. & P . . use page or
Unit: mm (in) .
tool name on Figure No.
5. S$T22520000 For removal and assembly of mainshaft nut. F4W71B | Fig. MT-43
Wrench FS5W-
{38 mm 71B
(1.50 in)] FS5W-
38 (1.50) 63A
100 (3.94)
SE313
6. ST23860000 For assembly of counter drive gear. F4W71B| Fig. MT-39
Counter gear FS5W-
drift 71B
155 (6.10)
outer dia. 38 (1.50)
inner dia. 33 (1.30) SE039
7. KV31100400 For assembly of mainshaft, countershaft, counter drive gear and F4W71B | Fig. MT-34
Transmission counter drive bearing. FS5W- | Fig. MT-36
press stand 48 (1.89), 75 (2.95) 71B Fig. MT-41
[0 D o]
S
 S— TM438
8. ST30031000 For replacing bearing. All Fig. MT-20
Bearing puller except Fig. MT-22
F4W60A
outer dia. 80 (3.15)
inner dia. 50 (1.97)
SE041

MT-24
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Tool number For Reference
No. & Description use page or
tool name Unit: mm (in) on Figure No.
9. KV32101330 For removal of mainshaft end bearing, counter overdrive gear and FS5W- | Fig. MT-61
bearing. 71B

Bearing puller

SE308

MT-25
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Automatic Transmission

The model 3N71B automatic trans-
mission is a fully automatic unit con-
sisting primarily 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 plane-
tary 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 input. Vehicle speed
and engine manifold 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, RN, D, 2 1,
“P" — Park position positively locks
the output shaft to the transmission
case by means of a locking pawl to
prevent the vehicle from rolling in
either direction.

This position should be selected
whenever the driver leaves the vehicle

The engine may be started in Park
position.

“R™ — Reverse range enables the
vehicle to be operated in a reverse
direction.

“N” — Neutral position enables the
engine to be started and run without
driving the vehicle.

“D” — Drive range is used for all
normal driving conditions.

Drive range has three gear ratios,

from the starting ratio to direct drive,

DESCRIPTION

“2" — “2" range provides performance
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.

iil ” — ul "

range can be selected at
any vehicle speed and the transmission
will shift to second gear and remain in
second until vehicle speed is reduced
to approximately 40 to 50 km/h (25
to 31 MPH).

ul "

range position prevents the
transmission from shifting out of low
gear. This is particularly beneficial for
maintaining maximum engine braking
when continuous low gear operation is
desirable.

The torque converter assembly is of
welded construction. and can not be
disassembled for service.

FLUID RECOMMENDATION

Use automatic transmission fluid
having “DEXRON™ identifications
only in the 3N71B automatic transmis-
sion.

IDENTIFICATION NUMBER

Stamped position:

The plate is attached to the right
hand side of transmission case as
shown in Figure AT-1.

AT-2

AT344

Fig. AT-1 Identification number

ldentification of number
Arrangements:

See below.

Model code

JAPAN AUTOMATIC
TRANSMISSION CO., LTD.

MODEL X2710
NO. 4912345

7

Unit number

Number designation

4912345
Serial 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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Transmission case
Qil pump

Front clutch
Band brake

Rear clutch

Front planctary gear

Rear planetary gear
One-way clutch

Low & Reverse brake

Oil distributor

11
12
13
14
15
16
17
18
19

Governor

Output shaft
Rear extension
Oil pan

Control valve
Input shaft
Torque converter
Converter housing
Drive plate

AT312

Tightening torque (T) of
bolts and nuts  kg-m (ft-Ib)

: 4 to 5 (29 to 36)

: 14 to 16 (101 to 116)
1 4,5 to 5.5 (33 to 40)
: 0.61t00.8(41t06)

1 0.5t00.7(4to05)

1 2.0t02.5(14 to 18)
: 1.3t01.8(9t013)

: 0.551t00.75 (4to 5)
: 0.25t00.35(2t03)

CTEFPMEO®®
S g g s

Fig. AT-2 Cross-sectional view of 3N718 automatic transmission

AT-3
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HYDRAULIC CONTROL SYSTEM

FUNCTIONS OF HYDRAULIC CONTROL

UNIT AND VALVES

MANUAL LINKAGE
VACUUM DIAPHRAGM
DOWNSHIFT SOLENOID
GOVERNOR VALVE

HYDRAULIC SYSTEM AND
MECHANICAL OPERATION

FUNCTIONS OF
HYDRAULIC CONTROL
UNIT AND VALVES

The hydraulic control system con-

OlL PUMP ... .

CONTROL VALVE ASSEMBLY ...

tains an oil pump for packing up oil
from the oil pan through the oil
strainer. A shift control is provided by
two centrifugally operated hydraulic
governors on the output shaft, vacuum
control  diaphragm and downshift

CONTENTS

P RANGE (PARK) o\t AT-14
........ AT- 4 “R' RANGE (REVERSE) .................. AT-16
........ AT- 4 “N” RANGE (NEUTRAL) ................. AT-18
........ AT- 4 "D, RANGE (LOW GEAR) .............. AT-20
........ AT- 5 "Dy RANGE (2ND GEAR) ................ AT-22
........ AT- 5 “D3" RANGE (TOP GEAR) ................ AT-24
........ AT- 5 “D" RANGE KICK-DOWN ................ AT-26
,,,,,,,, AT- 6 “2" RANGE (2ND GEAR) ................. AT-28

“1,"" RANGE (LOW GEAR) ................ AT-30
........ AT-13 “1," RANGE (2ND GEAR) ................ AT-32

solenoid. These parts work in conjunc-
tion with valves in the valve body
assembly located in the base of the
transmission. The valves regulate oil
pressure and direct it 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 oil pump is the source of
control medium (i.e., oil) for the
control system.

The oil pump is of an internal,
involute gear type. The drive sleeve isa
part of the torque converter pump
impeller and serves to drive the pump
inner gear with the drive sleeve direct-
ly coupled with the engine operation.

The oil flows through the following
route:

Oil pan — Oil strainer (bottom of the
control val\;e) — Control valve lower
body suction port — Transmission case
suction port — Pump housing suction
port — Pump gear space — Pump

Lubrication

housing delivery port - Transmission
case dclivery port
delivery port
pressure circuit.

Lower body
— Control valve line

ATO71
1 Housing 4
2 Cover
3 Outer gear

Inner gear
5 Crescent

Fig. AT-3 Oil pump
AT-4

MANUAL LINKAGE

The hand lever motion (the hand
lever is located in the driver’s compart-
ment), mechanically transmitted from
the remote control linkage, is further
transmitted to the inner manual lever
in the transmission case from the range
selector lever in the right center por-
tion of the transmission case through
the manual shaft. The inner manual
lever is thereby turned.

A pin installed on the bottom of
the inner manual lever slides the manu-
al valve spool of the control valve thus
positioning the spool opposite the
appropriate select position.

The parking rod pin 1s held i the
groove on the top of the inner manual
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plate. The parking 1od pin operates the
tod at P range. and operates the
mechanical lock system.

The above described manual shaft is
further equipped with™ an nhibitor
switch. A rotor inside the inhibitor
switch rotates in response to cach
range. When the range is sclected at
“PToor N, the rotor closes the
starter magnet  circuit so  that  the
engine can be started. When the range
is selected at “R™, the rotor closes the
back-up lamp circuit, and the back-up
lamp lights.

ATO87

I Manual plate 3 Parkig rod

2 Inhibstar swateh 4 Muanual shati

Fig. AT-1 Manual linkage

VACUUM DIAPHRAGM

The vacuum diaphragm s installed
on the left center portion of the
tansmission case. The internal con-
struction of the vacuum diaphragm is
as follows

A rubber diaphragm forms a paiti-
ton 1 the center. The engine intuke
manitold pressure 1s led
through o vacuum tube and spring

negative

force s upplied to the front surface of
the rubber duphragm while atmos-
pheric pressure 1s applied to the back
surface. The difference between pres-
sure apphed to the front and back
surfaces causes a  vacuum reaction,
which activates the throttle valve of
the control valve mside the transmis-
SI0N Case.

When aceelerator pedal s fully de-
prossed and the catburetor s tully
opened but the engme speed s not
sutticenty  nacased. the manmitold
tends
towards atmosphene pressure} and the

negative pressure fowers (e,

vacuum reaction increases since the
flow velocity of mixture inside the
intake manifold 1s slow. Contrarily,
when the engine speed increases and
the flow velocity of the mixture in-
creases or when the carburetor is
closed, the manifold negative pressure
increases (i.c., tends towards vacuum)
and the vacuum reaction is reduced.

Thus, a signal to generate hydraulic
pressure perfectly suited to the engine
loading at the control valve is trans-
mitted from the vacuum diaphragm,
and the most suitable timing for speed
change and line pressure is obtained so
that the most proper torque capacity
is obtained against the transmitting
torque.

ATO88

Fig. AT-5 Vacuum diaphragm

DOWNSHIFT SOLENOID

The downshift solenoid 15 of a
magnetic type installed on the left rear
portion of the transmisston case. When
4 diiver requires accelerating power
and depresses the aceelerator pedal
down to the stopper, a kickdown
switch located in the middle of the
accelerator link s depressed by a push
rod, the kickdown switch closes. cur-
rent flows to the solenond, the sole-
noid push rod 15 depressed. the down-
shift valve of the control valve inside
the transmission case is depressed. and
the speed is changed forcedly from
“3rd” 1o *2nd” within a certain vehi-
cle speed himat,

Note: Since the kickdown switch
closes when the accelerator pedal is
depressed from 7/8 to 15/16 of the
whole stroke, the accelerator pedal
should be correctly adjusted so as
to afford a complete stroke.

The arrangement of the switch

varies according to model.

AT-5

Y KiL‘kdown
switch
Down shift solenoid v

ATO089
Fig. AT-6 Downshift solenoid

GOVERNER VALVE

The primary and secondary gover-
nor valves are installed separately on
the back of the oil distributor on the
transmission output shaft. They op-
crate at the same speed as that of the
output shaft. (that is, they operate at a
speed in proportion to the vehicle
speed.) The line pressure is applied to
those valves as the input from the
control valve, through the transmission
case, rear flange and oil distributor.
The governor pressure [in proportion
to the output shaft speed (vehicle
speed)] is led to the shift valve of the
control valve through the opposite
route of the output. In this manner
speed change and linc pressure are
controlled.

Operation of secondary
governor valve

The secondary valve is a control
valve which receives line pressure (1)
and controls the governor pressure.

When the manual valve is selected
at D 2" or 1™ range, line pressure
is applied to the ring shaped area of
this valve from circuit (1), and this
valve is depressed toward the center.
Movement of this valve to a certain
position closes the cureurt from (1) to
(15) while simultancously making a
space from (15) to the center drain
port. and pressure in the circuit (15} is
lowered.

When the vehicle is stopped and the
centrifugal force of this valve is zero,
the valve is balanced. At this point, a
governor pressure which is balanced
with the spring force occurs on (15).

When the vehicle is started and the
centrifugal force increases, this valve
moves slightly to the outside, and as




Automatic Transmission

the space from (1) to (15) increases,
space from (15) to the drain port
simultaneously decreases. As a result,
governor pressure of (15) increases,
and the governor pressure is balanced
with the sum of centrifugal 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 is 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 certain level, the
governor opens and forwards the gov-
ernor pressure (15) to the control
valve. ‘

When the vehicle is stopped, the
governor pressure is zero. However,
when the vehicle is running slowly,
this valve is depressed to the center
and the groove to (15) is closed since
the governor pressure applied to tl.:
ring shaped area is higher than the
centrifugal force of this valve. When
the governor speed exceeds a certain
revolution, the governor pressure in
the circuit (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 is 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 is, within the low
speed range, the governor pressure is
not generated because of the primary
valve; whereas at the high speed range
above :he breaking point, governor
pressure is regulated by the secondary
valve.

* The breaking point is the point at
which the function of one of the
governor is transferred to the other
as the speed changes from the
low-speed to the high-speed range.

To control valve
[Governor pressure
(15)]

—)
From control valve
[Line pressure (1)) 2
ATO090
4 Oil distributor
5 Output shaft

I Primary governor
2 Secondary governor
3 Governor valve body

Fig. AT-7 Cross-sectional view of
governor

CONTROL VALVE ASSEMBLY

ATO091
Fig. AT-8 Output shaft with oil
distributor and governor

d1L3

1 Oil distributor 3 Primary governor

ATO092

2 Governor valve valve
body 4 Secondary governol
valve

Fig. AT-9 Exploded view of governor

Flow chart of control valve system

Oil from pump

Regulator valve

| .

Throttle valve

|

|

l

Manual valve Auxiliary valve :
:

]

Line pressure !

—1 |

Specd change [ Governor !
valve | valve |
I L= p ey S

Clutch and brake

The control valve assembly receives
oil 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 circuit as outputs.
More specifically, the oil from the oil
pump is regulated by the regulator
valve as line pressure build up. The line
pressure is fed out from the control
valve assembly through various dircc-

AT-6

tion changeover valves (including ON-
OFF valve) and regulator valves, are
newly reformed to a throttle system
oil pressure and operate other valves.
Finally, the line pressure is transmitted -
to the required clutch or brake servo
piston unit in response to the individu-
al running conditions after receiving
signals from the vacuum diaphragm,
downshift solenoid, governor valve,
and/or manual linkage.
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The conirol valve assembly consists
of the following valves (See Figure
AT-20):

. Pressure regulator valve (PRV)

. Manual valve (MNV)

. Lst-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)

O N0 0O Hh WN—

—

Pressure regulator valve
(PRV)

The pressure regulator valve re-
ceives 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 oil from the oil pump is ap-
plied to the ring-shaped area through
orifice (20). As a result, the PRV is
depressed downward, and moves from
port (7) up to such extent that the
space to the next drain port (marked
with “X” in Figure AT-10) opens
“slightly. Thus, the line pressure (7) is
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 is filled wiin
pressurized oil in circuit (14), and this
oil is further used for lubrication of
the rear unit. Moreover, part of the oil
is branched and used for lubrication of
the front unit for the front and rear
clutches.

When the accelerator pedal is de-
pressed, the throttle pressure (16) in-
creases as described in the preceding
paragraph, oil pressure is applied to
the plug through orifice (21), and this
pressure is added to the spring force.
As a result, the PRV is contrarily
forced upward, space to the drain port
is reduced, and the line pressure (7)
increases.

[T

AT095
Fig. AT-10 Pressure regulator valve

When the range is selected at “R”
(Reverse), the line pressure (6) is
applied to the plug in a manner identi-
cal to the throttle pressure (16) and is
added to the spring force. Consequent-
ly, the line pressure (7) further in-
creases.

When vehicle speed increases and
the governor pressure rises, the throt-
tle pressure (18) is applied to the port
on the top of the PRV, and pressure is
applied contrarily against the spring
force. As a result, the line pressure (7)
decreases. Moreover, at individual con-
ditions, the line pressure (7) is equal to

23

the line pressure (6) and the. throttle
pressure (16) is equal to (18),

Manual valve (MNV)

The manual lever turning motion is
converted to reciprocating motion of
the manual valve through a pin, and
the MNV is positioned so that the line
pressure (7) is distributed to the indi-
vidual line pressure circuits at each
“P7, R, N D, “2” or “1” range
as shown below.

“P” range:

7 - (4) -~ SDV and TBV
{(5) — FSV (12) - TBV and
Low & reverse brake

“R" range:
(7) — ([ (4) — same as above

(5) — same as above

(6) — PRV and SSV — (F.C)
and band release

“N”range:  (7) — None
“D” range:
(7) - (1) — Governor valve, FSV,
and rear clutch
(2) - SLV
(3) — SLV and SSV
“2” range:
(7) — [ (1) - Same as above
(2) = SLV — (9) Band
) applied
(4) — SDV and TBV

65111

range:
(7) — [ (1) — Same as above
(4) — Same as above

(5) - FSV

Moreover, (1), (2),(3), (4), (5), and
(6) are always drained at a position
where the line pressure is not dis-
tributed from (7).

AT-7

ATO096

Fig. AT-11 Manual valve
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1st-2nd shift valve (FSV)

The FSV is a transfer valve which
shifts gears from low to second. When
the vehicle is stopped, the FSV s
depressed to the right side by force of
a spring located on the left side,
putting the FSV is mn the “Low”
position.

When vehicle speed increascs, the
governor pressure (15) is applied to
the right side of the FSV_ and the FSV
is forced toward the left. Contrarily,
the hine pressure (1) together with the
spring force, force the FSV toward the
right opposing the governor pressure
(15).

When the vehicle speed exceeds a
certain level, the governor pressure
(15) exceeds the sum of the throttle
pressure and the spring force, and the
FSV is forced toward the left.

When the FSV is depressed to a
certain position, the line pressure (1) is
closed, and only the spring depresses
the FSV toward the right, and it is
depressed to the end for a moment. As
a result, the line pressure (1) is for-
warded to (8), the band servo is
engaged through the SLV, and the
speed is shifted to “2nd™ With the
accelerator pedal depressed, the FSV
remains in the “Low’ position unless
the governor pressure (15) increases to
a high level corresponding to the linc
pressure (1) since the line pressure (1)
increase when the accelerator pedal is
depressed.

Contrarily, when vehicle speed de-
creases, the governor pressure (15)
decreases. However, the gear is not
shifted to “Low™ unless the governor
pressure (15) becomes zero, since the
force depressing the FSV toward the
right is being delivered only by the
spring.

“Low™ in range “1” is led to the
low and reverse clutch from line pres-
sure (5) through line pressure (12),
end is simultaneously, led to the left
end spring unit. Consequently, al-
though the governor pressure in-
creases, the valve is still forced toward
the right, and the SFV is fixed in the
“Low’” position. When kicked down to
the “2nd™ speed, the SDV operates.
and the line pressure (13) forces the
FSV toward the right. Although the

governot pressure (15) is considerably
high. the valve is forced completely
toward the nght, and the FSV is
returned to the “Low™ position. (This
operation is called “Kickdown shift™,)

1)

13

AT097
Fig. AT-12 ““lst-2nd " shift valve

2nd-3rd shift valve (SSV)

The SSV is a transfer valve which
shifts gears from “2nd™ to “3rd™.
When the vehicle 1s stopped, the SSV
is forced toward the right by the
spring. and is in the “2nd™ position. It
is so designed. however, that the FSV
can decide to shift cither to “*Low™ or
“2nd”.

When the vehicle Jis running, the
governor pressure (15) is applied to
the right end surface. and the SSV is
forced toward the left. Contrarily, the
spring force, line pressure (3), and
throttle pressure (19) force the SSV
toward the right.

When vehicle speed exceeds a cer-
tain level, the governor pressure sur-
passes the sum of the spring force, line
pressure, and throttle pressure, and the
valve is forced toward the left. The
line pressure (3) is then closed. Con-
sequently. the forces being rapidly
unbalanced. the force depressing the
SSV toward the right decreases, and
thus the SSV is depressed to the left
end for a moment. With the SSV
depressed toward the left end, the line
pressure (3) is connected with the line
pressure (10), the band servo is re-
leased, the front clutch is engaged. and

AT-8

speed is shifted to “3rd™

When the accelerator pedal is de-
pressed, both the line pressure (3) and
the throttle pressure (19) are high, ana
the S8V is thus retained 1 “2nd”
unless the governor pressure (15) ex-
ceeds the line pressure (3) and the
throttle pressure (19).

In the “3rd™ position, force de-
pressing’ the SSV toward the nght is
retained only by the throttle pressure
(16), and the throttle pressure (16} is
slightly lower than that toward the
right which is applied while shiftine
from “2nd” to *3rd™,

Consequently. the SSV is returned
to the “2nd™ position at a slightly
lower speed. (Shifting from “3rd™ to
“20d™ oceurs at a speed shghtly lower
than that for “2nd™ to “*3rd™ shifting.)

When kicked down at “3rd”. line
pressure (13) isled from the SDV, and
the SSV is forced toward the right.
Although the governor pressure is con-
siderably high, the valve is forced
completely toward the right. and the
SSV is thus returned to “2und™ posi-
tion. (This operation is called “‘Kick-
down shift™))

When the shitt lever is shifted to
“27 or 17 range at the 3rd™ speed.
the line pressure (3) is drained at the
MNV. Consequently, the front clutch
and band scrvo releasing oils are
drained. As a result. the transmission is
shifted to “2nd™ or “low™ speed al-
though the SSV is in the “3rd™ posi-
tion.

When the speed is shifted to the
“3rd™". a one-way orifice (24) on the
top of the SSV relieves oil transmitting
velocity from the line pressure (3) to
the line pressure (10). and reduces the
shock generated from the shifting.
Contrarily, when the lever is shifted
from “3rd™ to “2" or 1" range and
the speed is shifted to the “2nd™. the
orifice checking valve spring (24) is
depressed. the throttle becomes in-
effective. the line vpressure (10) is
drained quickly. and delay in shifting
speeds is thus eliminated.

The throttle of line pressure (6)
transmits the oil transmitting velocity
from line pressure (6) to line pressure
(10) when the lever is shifted to the
“R™ range. and transmits drain veloci-
ty from line pressure (10) to line
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pressure (6) when shifting from “3rd™
to *2nd™ at “D” range. Thus, the
throttle of line pressure (6) reduces
the shock generated from shifting.

A plug in the SSV left end readjust
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 is a valve which
applies line pressure (13), in licu of the
throttle pressure, to the SSV and the
FSV when kickdown is performed.

When the throttle pressure (16) is
applied to the left side of this plug,
and the plug is depressed toward the
right, a slight space is formed from the
throttle pressure (16) to (19). A throt-
tle pressure (19) which is lower by the
pressure loss equivalent to this space is

Orifice
checking valve

generated, the pressure loss is added to
the spring force, and the plug is thus
forced back from the right to the left.
When this pressure (19) increases ex-
cessively, the plug is further depressed
toward the left, space from the throt-
tle pressure (19) to the drain circuit
(13) increases, and the throttle press-
ure (19) decreases. Thus, the plug is
balanced. and the throttle pressure
(19) is reduced to a certain value
against the throttle pressure (16).

When performing kickdown, the
SDV mioves, a high line pressure is led
to the circuit (19) from the line
pressure circuit (13) (which had been
drained), the plug is forced toward the
left, and circuit (19) becomes equal to
the line pressure (13).

Pressure modifier valve (PMV)

Compared to the operating pressure
required in starting the vehicle, the
power transmitting capacity of the
clutch (that is, required operating pres-
sure) may be lower when the vehicle is
once started. When the linc pressure is
retained at a high level up to a high
vehicle speed. shock generated from
the shifting increases. and the oil
pump loss also increases. In order to
prevent this, the throttle pressure must
be changed over with the operation of
the governor pressure (15) to reduce
the line pressure. The PMV is used for
this purpose.

15
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Fig. AT-13 *“2nd-3rd’ shift valve

When the governor pressure (15)
which is applied tc the right side of
the PMV s low, the valve is forced
toward the right by the throttle pres-
sure (16) (applied to the area differ-
ence of the value) and the spring force,
and the circuit from circuit (16) to
circuit (18) is closed. However, when
vehicle speed increases and the gover-
nor pressure (15) exceeds a certain
level, the governor pressure toward the
left (which is applicd to the right side)
exceeds the spring force and the throt-
tle pressure (16) toward the right, the
valve is depressed toward the left. and
the throttle pressure is led from circuit

AT-9

(16) to circuit (18). This throttle
pressure (18) is applied to the top of
the PRV, and the force of the line
pressure source (7) is reduced. Contra-
rily, when the vehicle speed decreases
and the governor pressure (15) de-
creases, the force toward the right
exceeds the governor pressure, the
valve is forced back toward the right,
and the throttle pressure (18) is
drained to the spring unit.

This valve is switched when the
throttle pressure and the governor
pressure are high or when they are
both low.

:

|
o

15

Fig. AT-14 Pressure modifier valve

AT099

Vacuum throttle valve (VTV)

The vacuum throttle valve is a
regulator valve which uses the line
pressure (7) for the pressure source
and regulates the throttle pressure (16)
which is proportioned to the force of
the vacuum diaphragm. [The vacuum
diaphragm varies depending on the
engine throttle condition (negative
pressure in the intake line)] .

When the line pressure (7) is ap-
plied to the bottom through the valve
hole and the valve is forced upward,
space from the line pressure (7) to the
throttle pressure (16) is closed, and
the space from the throttle pressure
(16) to the drain circuit (17) is 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 is balanced with the throt-
tle pressure (16) applied upward to the
bottom.

When the engine torque is high, the
negative pressure in the intake line
rises (tending toward atmospheric
pressure), and the force of the rod to
depress the valve increases. As a result,
the valve is depressed downward, the
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space from the throttle pressure (16)
to the drain (17) decreases, and the
space from the line pressure (7) to the
throttle pressure (16) increases.

Consequently, the throttle pressure
(16) increases, and the valve is bal-
anced. Contrarily, 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 pressire (16) also decreases.
When pressuré regulated by the throt-
tle back-up valve (described in the
subsequent paragraph) is led to circuit
(17), a high pressure is applied through
the space from the circuit (17) to the
throttle pressure (16). Consequently,
the VTV is unbalanced, the throttle
pressure (16) becomes equal to the
back-up pressure (17), and the valve is
locked upward.

7=
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[ e T Eh)
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Fig. AT-15 Vacuum throttle valve

Throttle back-up valve (TBV)

Usually, this valve is depressed
downward by the spring force.

As soon as'the lever is shifted either
to “2” or “I" range, line pressure is
led from circuit (4), the line pressure is
applied to the area difference of the
valve, the valve is forced upward, the
space from circuit (4) to circuit (17) is
closed, and with the space from circuit

(17) to the upper drain about to open,
the back-up pressure (17) which is
lower than the line pressure (4) by the
pressure loss due to the space from
circuit (4) to circuit (17) is balanced
with the spring force.

Further, when gear is shifted from
*“2nd” to “Low” at the range “1”, line
pressure is led from circuit (12), and
the line pressure is applied upward to
the bottom of the valve through the
valve hole. Consequently, the valve is
forced upward, and locked. As a
result, the space from the line pressure
(4) to the back-up pressure (17) is
closed completely, and the back-up
pressure (17) is drained upward,

oh
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Fig. AT-16 Throttle back-up valve

Solenoid downshift valve
(sov)

This valve is a transfer valve which
leads the line pressure (7) to (13) and
transmits the same to the FSV and
SSV when a kickdown signal is re-
ceived 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) is
opened.

When kickdown is performed, the
push rod operates, the valve is de-
pressed downward. and the circuit
from line pressure (7) to line pressure
(13) opens. Line pressure (13) opposes
the governor pressure (15) at the SSV
and FSV. thus accomplishing the
downshift operation.

AT-10
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Fig. AT-17 Solenoid downshift valve

Second lock valve (SLV)

This valve is 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)
applied upward exceeds the line pres-
sure (2) which is applied to the valve
area difference as a downward force.
As a result, the valve is locked upward,
and the circuit from line pressure (8)
to line pressure (9) is opened.

Consequently, the FSV becomes
the “2nd” speed condition, and line
pressure is led to the band servo
engaging circuit (9) only when line
pressure (1) is released to line pressure
(8).

In the “27 range, the upward force
is retained only on the spring, and the
downward line pressure (2) exceeds
the upward force.

As a result, the valve is locked
downward, line pressure (2) is released
to (9) regardless of the operating
condition of the FSV, and the band
servo is engaged.

—

AT103 r____3_
Fig. AT-18 Second lock valve
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2nd-3rd timing valve (TMV)

This valve is a transfer valve which
switches the by-pass circuit of the
orifice (22) in the front clutch pres-
sure circuit (11) in response to vehicle
speed and throttle condition. A force
created when the governor pressure
(15) is applied to the bottom of the
TMV constitutes the upward force,
and a force created when the spring
force and the throttle pressure are
applied to the top of the TMV consti-
tutes the downward force.

When the throttle pressure (16) is
lower than the governor pressure (15),

the upward force exceeds the down-
ward force, the valve is locked upward,
and passage from circuit (10) (“2nd”
from the “Top”) to circuit (11) is
closed. Consequently, the line pressure
(10) is led to the front clutch circuit
(11) through the orifice (22), and the
oil pressure is 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 is locked
downward, the passage from circuit
(10) to circuit (11) is opened, and the
orifice (22) is bypassed.

AT-11

AT104

Fig. AT-19 “2nd-3rd” timing valve
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Pressurc regulating valve (PRV) 6
Manual valve (MNV) 7
1st-2nd shift valve (FSV) 8
2nd-3rd shift valve (SSV) 9
Pressure modifier valve (PMV) 10
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Vacuum throttle valve (VTV)
Throttle back-up valve (TBV)
Solenoid down shift valve (SDV)
Second lock valve (SLV)

2 - 3 timing valve (TMV)

Fig. AT-20 Control valve
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HYDRAULIC SYSTEM
AND MECHANICAL
OPERATION

The operating system of oil pres-
sure in each range is described below:

The oil pressure in each circuit
shown in the illustration is classified as
follows according to the function:
(The numerals show the circuit num-
bers.)

Pressure source of the line: 7

Operating line pressure
for friction elements:
1,2,3,4,5,6.8.9.10.11.12

Auxiliary line pressure 13

Throttle system pressure:
16,17,18,19.

Others: 14,15

Oil pump discharge hole (7)

Fig. AT-21 Identification of oil channels in oil pump

Oil pump dlscharze hole (7)
NP G
To torque gonvener (]4)

Rear ClU‘Ch Pfes““’e (1)/h J, Oil pump suction hole

Frol tal atch (1'1‘) i
ront ciutc pressure /
T ‘fl;//

Air breather
AT106

Fig. AT-22 |dentification of oil channels in case front face

Oil pump dlscharge hole (7) ST TS

B\ I Governor pressure (15)
$ ‘( \%‘: %\
Torque converter|” _—

pressure (14)

Rear clutch {34
pressure (1) |

pressure (10)

'Servo tightening DX Governor feed pressure (1)

- |
Low & reverse brake pressure (12)

Front clutch L\Cg)( = ;"~ —- -

pressure (11|, =7 t hole=¢. |
il pump suct ion n hole¢ |

AT107
AT105

Fig. AT-23 Identification of oil channels in case face

AT-13
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“P” RANGE (PARK)

The operation of clutches and band
are functionally the same as in “Neu-
tral”.

In parking, however, when the
parking pawl meshes in a gear which is
splined to the output shaft, the output
shaft is mechanically locked from
rotating.

The oil discharged from the oil
pump is fed to each part in a similar
manner to that of the “N” range. The
oil having the line pressure (7) which
has been introduced into the manual
valve (2) reaches the “Ist-2nd” shift
valve (@) through the line pressure
circuit (5). As the *“lst-2nd” shift
valve is forced to the right-hand side
by the spring, the line pressure (5) and
(12) actuates the low and reverse
brake through the groove. Also, the
parking pawl engages with the outer
teeth of the oil distributor by means
of the manual lever, mechanically
locking the output shaft.

Fig. AT-24 Parking mechanism

ATO086

Range Gefxr Clutch ;(::ri Band servo 8:; Parking
130 | Eront| Rear brake Operation | Release | clutch pawl

Park on on
Reverse 2.182( on on on
Neutral

Dl Low 2458 on on
Drive | D2 Second | 1.458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
l 1y Low 2.458 on on

AT-14
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“P” range (Park)

tow & Reverse

Brake
Front Brake 1
ron Orm
Torque Converter Cloteh Rear 00N k| vacuum control K| Qownsnitt
Clutch Oilaphragm .:9 o
TWw T (8
L

R
W

——

T/C Oil Pressure
| Regulating Valve

Release side

Oil Cooler

rication N ——— T — = [
ok e 1

2 ' [

Front
LubricatiBn

Drain Valve

Throttle
Drain
Vaive

2nd-3rd Timing
Valve

[1 ;l
J %
UL

Regulator Valve i

Note: Marked X are Drain
Line pressure (Governor feed pressure) Secondary Primary
Governor Vatve Governor Valve

Governor pressure

Torque converter pressure

Throttlie pressure

Fig. AT-25 Oil pressure circuit diagram — “P” range (Park)
AT-15
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“R” RANGE (REVERSE)

In “R” range, the front clutch and
the low and reverse brake are applied.
The power flow is through the input
shaft, front clutch, and connecting
shell to the sun gear. Clockwise rota-
tion of the sun gear causes counter-
clockwise rotation of the rear planeta-
ry 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 counterclock-
wise at a reduced speed with an
increase in torque for reverse gear.

When the manual valve (2) is posi-
tioned at “R” range, the oil having the
line pressure (7) is directed to line
pressure circuits (5) and (6). The
pressure in the circuit (5) actuates the
low and reverse brake after being
introduced into line pressure circuit
(12) through the “Ist-2nd” shift valve
(® . The pressure in the circuit op-
erates the release side of the band
servo and the front clutch after being
led to line pressure circuit (10)
through the “2nd-3rd” shift valve @)
The throttle pressure (16) and the line
pressure (6) which vary with the
degree of accelerator pedal depression
both act on the pressure regulator
valve (1) and press against its valve (1),
increasing line pressure (7). In “R”
range, the governor pressure is absent,
making all such valves as the *““1st-2nd"
shift valve @ . *2nd-3rd” shift valve
@ . and pressure modifier valve 6,
inoperative.

ATO085

Fig. AT-27 Operation of each mechanism during “R” range

Clutch

Low &

Band servo

One

Range Gear reverse way Parking
raU° | Front | Rear| brake | Operation | Release | clutch | P*%!

Park on on
Reverse 2.182| on on on
Neutral

D1l Low 2458 on on
Drive | D2 Second | 1.458 on on

D3 Top 1.000]| on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
: Iy Low 2458 on on

AT-16
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“R"” range (Reverse)

O1l Cooler

Drain Valve |t
3

Regulator Valve il

Clutch

Brake
Brake q441h
Torque Converter Front Rear Band h L Vacuum Control Downshift

Clutch

d

Low & Reverse

Diaphragm 3olenoid

Drain
Valve

10

Throttle

O 2nd-3rd Timing

Orifice
Check

-
l'_ J 24 @ Pressure Modifier V&

d-3rd Shift
Valve

Valve

Marked X are Drain

Line pressure (Gove

Governor pressure

Torque converter pressure

Throttle pressure

rnor feed pressure) Secondary Primary
Governor Valve Governor Valve

Fig. AT-28 Oil pressure circuit diagram — “R” range (Reverse)
AT-17
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“N” RANGE (NEUTRAL)

In “N™ range none of the clutches
and band are applied, thus no power is
transmitted to the output shaft,

The pressure of oil discharged from
the oil pump is regulated by the
pressure regulator valve (1) to maintain
the line pressure (7), and the oil is led
to the manual valve 2) , vacuum throt-
tle valve (8, and solenoid down shift
valve {8 . The oil is further introduced
into the torque converter at its op-
erating pressure (14), and a portion of
this oil is distributed to each part as
the front lubricant. The oil which has
been discharged from the torque con-
verter is also distributed to each part
as the rear lubricant.

As the oil pump rotates at the same
speed as the engine, the oil pump
discharge increases with engine speed.
But the surplus oil is returned to the
oil pan by the pressure regulator valve

®

Range Ge?r Clutch :-e(i\evri Band servo 3:; Parking
130 1 pront | Rear|brake | Operation | Release | clutch pawl

Park on on
Reverse 2.182( on on on
Neutral

D1 Low 2458 on on
Drive [ D2 Second | 1458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
: 1} Low 2.458 on on

AT-18
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“N” range (Neutral)

Low & Reverse

Brake
Brake Al 1%
Torque Converter Front  Rear 8and 6k | vacuum control Rl Downshift
Clutch Diaphragm | Solenoid

Oil Cooler Ty

Orifice
Check
Valve

3 l-t

Throttle 24 " Pressure Modifier Vaive
Drain 5
Valve 6

| 3 X

@2nd-3rd Shift
10: Vaive
|0ﬂ

Valve

i
)
;‘ 2nd-3rd Timing
i X
1
l
i

. l \
.‘! = l l @ Second Lock v;l;e
il 6 (=
; 1
® Pressure “ l I1 IT

Regulator Valveyf

Note: Marked X are Drain

X

Line pressure (Governor feed pressure)
Secondary Primary

E=—"=—=9 Governor pressure Governor Valve Governor Valve

Torque converter pressure

— Throttle pressure

Fig. AT-29 Oil pressure circuit diagram — “N” range (Neutral)
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“D.” RANGE (LOW GEAR)

The low gear in “D” range is
somewhat different from that in “1,”
range.

The rear clutch is applied as in
*“1,” range, but the one-way clutch
holds the connecting drum. The power
flow is the same a§ in 1, range. That
is, the power flow takes place through
the input shaft and into the rear
clutch, The input shaft is splined to
the rear clutch drum and drives it.
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 sup 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 planectary gears rotates the
rear internal gear and drives the flange
clockwise. The internal drive flange is
splined to the output shaft and rotates
the output shaft clockwise.

When the manual valve is posi-
tioned at “D", the line pressure (7)
introduced into the manual valve is led
to the line pressure circuits (1), (2)
and (3). The pressure in the circuit (1)
actuates the rear clutch and the gover-
nor, and at the same time, operates the
“Ist-2nd" shift valve @ to change the
speed. The circuit (2) leads to the
second lock valve (9 . The circuit 3)
actuates the “2nd-3rd” shift valve (@)
for the “2nd-3rd™ speed change, and
at the same time, locks the second
lock valve (9) .

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 circuit (1) actuates the
“Ist-2nd™ shift valve @), *“2nd-3rd”
shift valve @) , and pressure modifier
valve (8). When the governor pressure
is high, tire pressure modificr valve (&)
acts in such a direction as to compress
the spring, and the throttle pressure s
led to the throttle pressure (18). This

ATO080

ATO81

Fig. AT-31 Operation of each mechanism during “D 1" range

Gear Clutch Low & Band servo One Parking
Range ratio reverse way~ pawl
Front | Rear | brake Operation Release | clutch
Park on on
Reverse 2.1821 on on on
Neutral
D1 Low 2.458 on on
Drnive | D2 Second | 1.458 on on
D3 Top 1.000| on on (on) on
2 Second | 1.458 on on
12  Second | 1.458 on on
: 1} Low 2.458 on on

pressure acts against the force of the
spring of the pressure regulator valve
(D 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 pressurc on one side of the
“Ist-2nd” shift valve, and counter acts
the throttle pressure (19), line pressure

AT-20

(1), and the spring which are exerting
against the governor pressure, There-
fore, when the governor pressure ex-
ceeds this pressure, the speed is shifted
from the “Ist” gear to the “2nd” gear,
The further the accelerator pedal is
depressed, the higher becomes the
throttle pressure (19), increasing the
governor pressure and shifting the
speed change point to the higher side.
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“D” range (Low gear)

Low & Reverse
Brake
Brake
Torque Converter Band

T/C Ol Aessu

<, Regulating Valve

Release side

[

e
il Cooler

i Rear Lubrication \: i — e

: I e —— | —
= e

%l Drain IJ‘4

.
. .l Vaive
..

Orifice
Check

Drain Valve |* Valve

S = e
g
| 24 Pressure Modiifier Valve
e =

Throttle
Drain
“Valve

—U‘:
%
-

i
s

® Pressure

Regulator Valve {

Marked X are Drain

Line pressure (Governor feed pressure)

Secondary Primary
Governor Valive Governor Vaive

Governor pressure

Torque converter pressure

Throttle pressure

Fig. AT-32 Oil pressure circuit diagram — “D ;” range (Low gear)
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“D.” RANGE (2ND GEAR)

In this case, the rear clutch is
applied 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 planeta-
ry gears rotate around the sun gear,
carrying the front planet carrier with
them. The front planet carrier, being
splined to the output shaft, causes
clockwise rotation of the output shaft
at a reduced speed compared with the
speed of the input shaft, with an
increase in torque. As the low and
reverse brake is not applied, 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 direction. The one-way
clutch will act to allow the clockwise
rotation of connecting drum.

When the car speed increases while
running at “D,” range (Ist gear), the
“Ist-2nd™ shift valve @) moves allow-
ing the line pressure (1) to be intro-
duced into the line pressure (8)
through itself. The line pressure (8) is
further led to the line pressure (9)
through the second lock valve @ ,and
by locking the band servo, obtains the
“2nd” gear condition,

ATO78

Fig. AT-33 Power transmission during “D" range

ATO79

Fig. AT-34 Operation of each mechanism during “D2" range

Clutch

Low &

Band servo

One

Range Ge;r reverse way Park]ing
ratio Front | Rear | brake Operation | Release | clutch paw
Park on on
Reverse 2.182| on on on
Neutral
Dl Low 2.458 on on
Drive | D2 Second | 1.458 on on
D3 Top 1.000{ on on (on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
: 1y Low 2.458 on on
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"D,” range (2nd gear)
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Fig. AT-35 Oil pressure circuit diagram — “D ,” range (2nd gear)
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“D.” RANGE (TOP GEAR)

In 3rd gear position, the front and
rear clutches are engaged. The power
flow takes place through the input
shaft into rear clutch drum. The rear
clutch drum rotates the steel drive
plates of the rear clutch and the lined
drive plates of the rear clutch and the
lined drive plates of the front clutch.
The rear clutch directs the power flow
through the rear clutch hub and front
internal gear to the front planet
carrier.

The front clutch directs the power
flow through the connecting shell to
the sun gear. With the sun gear and the
rear clutch hub driven at the same
speed, the front planet assembly is
forced to rotate the output shaft at
the same speed in the direction to
provide the top gear.

When the car speed further in-
creases while running at “D,”" range
(2nd gear) and the governor pressure
(15) exceeds the combined force of
the spring of the *“2nd-3rd” shift valve
@ and the throttle pressure (19). the
“2nd-3rd" shift valve @ moves, and
the line pressure (8) acts to release the
front clutch and band servo through
the line pressure (10).

&

AN

5

ATO082

Fig. AT-36 Power transmission during “Ds "' range

ATO83

Fig. AT-37 Operation of each mechanism “Dj ' range

Range Gear Clutch :-eov:‘ri Band servo 8:; Parking
1al0 1§ £ront| Rear brake Operation | Release | clutch pawl

Park on on
Reverse 2.182| on on on
Neutral

Dl Low 2458 on on
Drive | D2 Second | 1.458 on on

D3 Top 1.000( on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
1 1y Low 2.458 on on
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“D” range (Top gear)

Torque Converter Downshift
) Solenoid
]

£

119!

T/C Ol
Regulati

O1l Cooler

Orifice
[ ! . ] Check
Drain Vaive ¢ \ i Valve

Throttle | ' | I ier Valve
Drain | : -
Valve

Valve

| @2ndv3rd Shift|]
1) :

Valve

« . 2nd-3rd Timing
by

econd Lock Val

Marked X are Drain L, ‘

ine pr: r r r X

r fee assu

] Line pressure (Governor feed p re) . i ‘
[ZEIEZEST) Governor pressure Governor Valve Governor Valve

700 Torque converter pressure
] Throttle pressure

Fig. AT-38 Oil pressure circuit diagram — “D ,”’ range (Top gear)
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“D” RANGE KICKDOWN

While operating at speeds below
approximately 90 to 100 km/h (56 to
62 MPH), a kick “3rd-2nd” downshift
can be accomplished by fully de-
pressing the accelerator.

A kick “3rd-1st” or “2nd-1st”
downshift can also be accomplished
below approximately 40 to 50 km/h

(25 to 30 MPH).

When kickdown is performed, the
push rod operates by the solenoid, the
valve is depressed downward, and the
circuit from the line pressure (7) to
the line pressure (13) opens. The line
pressure (13), (3) plus the force of the
“2nd-3rd” shift valve spring oppose
the governor pressure (15) at the

“2nd-3rd” shift valve @, and thus,

performs *‘3rd-2nd” downshift op-
eration.

Moreover, the line pressure (13)
plus the force of the “Ist-2nd” shift
valve spring oppose the governor pres-
sure (15) at the “lst-2nd” shift valve
®, and thus, perform “3rd-2nd” or
“2nd-1st” downshift operation.

Range Gear Clutch :‘eov\:ri Band servo 2:; ~ | Parking
1ato | pront| Rear brake Operation | Release | clutch pawl
Park on on
Reverse 2.1821 on on on
Neutral
D1 Low 2.458 on on
Drive | D2 Second | 1.458 on on
D3 Top 1.000( on on (on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
! iy Low 2.458 on on
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“D"” range kickdown (Shift valves in 2nd gear position)

Low & Reverss

Brake
Front o Y
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oit Flutch
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1
1
|
1
1
[ a
[}
. mE 12
“
> 8
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Regulatihg Valve Band 3 (Tg Yy
S T
erve @ Throttle @ Solenflid
10 Back up Dowrffhift Valy
O1l Cooler
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Yl orain |
Valve
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Drain Vaive |« sv:vc: i T
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Orain 24 2 o
Vaive 6 d .1 4
x il |
(@)2n0-3rd shite b )
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Valve -
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Governor Valve
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Fig. AT-39 Oil pressure circuit diagram — “D” range kickdown (shift valves in 2nd gear position)
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42" RANGE (2ND GEAR)

In “2” range the gear ratio is locked
in 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 internal gear. With the
sun gear held stationary, the front
planetary gears rotate around the sun
gear, carrying the front planet carrier
with them. The front planet carrier,
being splined to the output shaft,
causes clockwise rotation of the out-
put shaft at a reduced speed compared
to the speed of the input shaft, with
an increase in torque. As the low and
reverse brake is 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 direction. The one-way
clutch will act to allow clockwise
rotation of connecting drum.

When the manual valve Q) is posi-
tioned at “2”, the line pressure (7) is
introduced into the line pressure cir-
cuits (1), (2) and (4). The line pressure
(1) is led to the governor, rear clutch
and “Ist-2nd” shift valve @) as in the
case of “D” range. The line pressure
(2) locks the second lock valve (@) and
is led to the tightening side of the
band servo.

The *“2nd™ gear is therefore fixed
regardless of vehicle speed. When
“D3” range (3rd gear) is shifted to “2”
range, the line pressure (4) enters the
throttle back-up valve @ and produces
a high pressure in the circuit (17),
increasing the throttle pressure (16).
The line pressure (7) is, therefore,
increased and quickly tightens the
band.

Note: “D3™ range (3rd gear) to ‘2"
range:
If “D3"™ range (3rd gear) is shifted
to “2” range during operation, the
manual valve 2) is also shifted to

Fig. AT-40 Power transmission during ‘2" range

ATO079

Fig. AT-41 Operation of each mechanism during “‘2”’ range

Range Ge ar Clutch :;?/‘:r: Band servo 3:; Parklin g
1atio | gront| Rear|brake | Operation | Release | clutch | P*¥

Park on -on
Reverse 2.182| on on on
Neutral

D! Low 2458 on on
Drive | D2 Second | 1.458 on on

D3 Top 1.000| on on (on) on
2 Second | 1.458 on on

12 Second | 1.458 on on
: 1y Low 2458 on on

“2" position, causing the line pres-
sure circuit (3) to be drained.
Therefore, the line pressure circuit
(10) which is situated at the release
side of the front clutch and servo is
also drained through the “2nd-3rd”
shift valve (@ , forcing the speed to

AT-28

decrease from “3rd gear” to “2nd
gear.” In this case the speed change
quickly takes place because the line
pressure (7) and other pressure are
heightened by the action of the line
pressure (4), in the same manner as
described under “2” range.
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“2” range (2nd gear)
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AT-42 Oil pressure circuit diagram — 2"’ range (2nd gear)
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“1,” RANGE (LOW GEAR)

When starting in *‘1"" range, the
driving gear is locked to the low gear
ratio.

in “1" range, the rear clutch is
engaged and the low and reverse brake
holds the connecting drum and rear
planet carrier 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.
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 carrier splined to
the connecting drum is held from
rotating by the low and reverse brake.

The clockwise rotation of the rear
planetary gears therefore rotates the
rear internal gear and internal drive
flange. The internal drive flange is
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 input
shaft. This is caused by the fact that
the front planet carrier rotates at the
same speed as the output shaft in the
same direction since the carrier is
splined to the output shaft. The front
internal gear and planetary gear'assem-
bly are rotating in the same direction,
but the planet carrier is rotating at a
speed slower than the ring gear. So the
gear ratio of this speed range is a
combination of the ratios provided by
the front and rear planetary gear as-
semblies.

When the manual valve @‘is posi-
tioned at “1”, the line pressure (7) is
applied into the line pressure circuits
(1), (4) and (5). The oil pressure in (5)
actuates the low and reverse brake
after being introduced into the circuit
(12) through the “lIst-2nd” shift valve
® . and the line pressure (1) acts on

I

ATO077

Fig. AT-44 Operation of each mechanism during ‘11’ range

Range Gear clureh :;:?/‘:ri: Dand servo 8:; Parking
ratio | pront | Rear brake Operation | Release | clutch pawl
Park on on
Reverse 2.182| on on on
Neutral
D1  Low 2458 on on
Drive | D2 Second | 1.458 on on
D3 Top 1.000| on on (on) on
2 Second | 1.458 on on
12 Second | 1.458 on on
l 1y  Low 2.458 on on
the rear clutch and governor. The line pressure  (15) which acts on the

pressure (4) acts in the same manner as
in “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
the increase of car speed. The governor

AT-30

*“Ist-2nd” shift valve does not increase
until it overcomes the combined force
of the line pressure (12) and the
spring, causing no *lst-2nd” speed
change.
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*1.” range (Low gear)
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Fig. AT-45 Oil pressure circuit diagram — 1, " range (Low gear)
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v1,” range (2nd gear)
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Fig. AT-46 Oil pressure circuit diagram — ““1,
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REMOVAL AND INSTALLATION

TRANSMISSION ASSEMBLY ........
REMOVAL ........... ... .ott.
INSTALLATION ... oo cen

TRANSMISSION
ASSEMBLY

When dismounting the automatic
transmission from a car, pay attention
to the following points:

1. Before dismounting the trans-
mission, rigidly inspect it by aid of the
“Trouble-shooting Chart”, and dis-
mount it only when considered to be
necessary,

2. Dismount the transmission with
utmost care; and when mounting,
observe the tightening torque indi-
cated on another table, not to exert
excessive force.

REMOVAL

In dismounting automatic transmis-
sion from car, 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. Recommend a
hydraulic hoist or open pit be utilized,
if available.

Make sure that safety is insured.
4. Remove propeller shaft.

Note: Plug up the opening in the rear
extension to prevent oil from flow-
ing ou..

S. Disconnect fro::t exhaust tube.

6. Disconnect selector range lever
from manual shaft.

7. Disconnect wire connections at
inhibitor switch.

8. Disconnect vacuum tube from
vacuum diaphragm, and wire connec-
tions at downshift solenoid.

9. Disconnect speedometer cable
from rear extension.

10. Disconnect oil charging pipe.

1t Disconnect oil cooler inlet and
outlet tubes at transmission case.

12.  Support engine by locating a
jack under oil pan with a wooden
block used between oil pan and jack.
Support transmission by means of a
transmission jack.

13. Detach converter housing dust
cover. Remove bolts securing torque
converter to drive plate. See Figure
AT-47.

Fig. AT-47 Removing torque converter
attaching bolts

Note: Before removing torque con-
verter, scribe match marks on two
parts so that they may be replaced
in their original positions at as-
sembly.

14. Remove rear engine mount se-
curing bolts and crossmember mount-
ing bolts.

15. Remove starter motor.

16. Remove bolts securing transmis-
sion to engine. After removing these

AT-33
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bolts, support engine and transmission
with jack, and lower the jack gradually
until transmission can be removed and
take out transmission under the car.

Note: Plug up the opening such as oil
charging pipe, oil cooler tubes, etc.

INSTALLATION

Installation of automatic transmis-
sion on car is reverse order of removal.

However, observe the following in-
stallation notes.

1. Drive plate runout
Turn crankshaft one full turn and
measure drive plate runout with indi-
cating finger of a dial gauge rested
against plate. See Figure AT-48.
[Replace drive plate if in excess of
0.5 mm (0.020 in).]

o Maximum allowable runout:
0.3 mm (0.012 in)

AT268

Fig. AT-48 Measuring d:ive plate
runout

2. Installation of torque converter

Line up notch in torque converter
with that in oil pump. Be extremely
careful not to cause undue stresses in
parts in installing torque converter.
See Figure AT-49.
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AT116

Fig. AT-49 Torque converter
aligning cut

3. When connecting torque con-
verter to transmission, measure dis-
tance “A” to be certain that they are.
correctly assembled. See Figure
AT-50.
Distance “A’:
More than 21.5 mm (0.846 in)

AT117

Fig. AT-50 Installing torque converter

4. Bolt converter to drive plate.

Note: Align chalk marks painted a-
cross both parts during disas-
sembling processes.

5. After converter is installed, rotate
crankshaft several turns and check to
be sure that transmission rotates freely
without binding.

6. Pour recommended automatic
transmission fluid up to correct level
through oil charge pipe.

7. Connect manual lever to shift
rod. Operation should be carried out
with manual and selector levers in
“N”,

8. Connect inhibitor switch wires.

Notes:

a. Refer to covering topic under
“Checking and adjusting inhibitor
switch” on page AT-49.

b. Inspect and adjust switch as above
whenever it has to be removed for
service.

9. Check inhibitor switch for op-
eration:

AT-34

Starter should be brought into op-
eration only when selector leve: is in
“P” and “N” positions (it should not
be started when lever is in “D”, 2",
“1” and “R” positions).

Back-up lamp should also light
when selector lever is placed in “R”
position.

10. Check level of oil in transmis-
sion. For detailed procedure, see page
AT-48.

11. Move selector lever through all
positions to be sure that transmission
operates correctly.

With hand brake applied, rotate
engine at idling. Without disturbing
the above setting, move selector lever
through “N” to “D”, to “2”, to “1”
and to “R”. A slight shock should be
felt by hand gripping selector each
time transmission is shifted.

Note: See page AT-49 for checking
engine idling.

12, Check to be sure that line pres-
sure is correct. To do this, refer to
relative topic under “Testing line pres-
sure” on page AT-52.

13. Perform stall test as per the
instructions on page AT-50.
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TRANSMISSION CONTROL LINKAGE

REMOVAL AND
INSTALLATION

1. Disconnect control knob from
control lever by removing two(2)
screws.
2. Remove console box.
3. Remove selector rod, selector
range lever and control lever assembly
with bracket.

To install, reverse the order of
removal.

ADJUSTMENT

The adjustment of linkage is as

Selector rod
Joint trunnion

AN HwWwN -

important as “‘Inspection of oil level”
for the automatic transmission.

Therefore, great care should be
exercised because faulty adjustment
will result in the breakdown of the
transmission.

1. Loosen
Figure AT-51.
2. Set control lever @ and selector
range lever (§ at “N” position. See
Figure AT-51.

adjust nuts(@). See

AT-35

Control lever knob
Control lever assembly
Control lever bracket
Selector range lever

Tightening torque (T)

of bolts and nuts kg-m (ft-1b)
@ T: 3.0 to 4.0 (22 to 29)
® T: 0.8t01.1(6to8)
©T: 02t00.25( to2)

© T: 0.8 to1.1(6to8)

Fig. AT-51 Control linkage system

3. Set selector rod () to trunnion
(@ by turning in or out adjust nuts.
See Figure AT-51.

After adjusting, make sure that
control lever can be set in any position
correctly and that selector lever op-
erates properly without any binding.

If levers do not operate satis-
factorily, readjust or replace parts as
necessary.
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MAJOR REPAIR OPERATION

SERVICE NOTICE FOR DISASSEMBLY

AND ASSEMBLY

INSPECTION
ASSEMBLY

SERVICE NCTICE
FOR DISASSEMBLY
AND ASSEMBLY

1. It is advisable that repair opera-
tions be carried out in 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
cleaning and inspection procedures,
outlined hereinafter,

3. During repair operations, refer to
“Service Data and Specifications™ sec-
tion for the correct parts for each
model.

4. Before removing any of subas-
semblies, thoroughly clean thé outside
of the transmission to prevent dirt
from entering the mechanical 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 is a welded
construction and can not be disas-
sembled.

1. Check torque converter for any
sign of damage, bending, oil leak or
deformation. If necessary, replace.
2. Remove rust from pilots and
bosses completely.

If torque converter oil is fouled or
contaminated due to burnt clutch,
flush the torque converter as follows:

(1) Drain oil in torque converter.
(2) Pour non lead gasoline or kero-
sene into torque converter [approxi-
mately 0.5 liter (1 } U.S.pt., % Imp.
pt.)].

(3) Blow air into torque converter
and flush and drain out gasoline.

(4) Fill torque converter with
torque converter oil [approximately
0.5 liter (1 6 U.S.pt., % Imp.pt)].
(5) Again btow air into torque con-
verter, and drain torque converter oil.

TRANSMISSION

DISASSEMBLY

I. Drain oil from the end of rear
extension. Mount transmission on

Transmission Case Stand ST07870000
or ST07860000. Remove oil pan. See
Figure AT-52.

XT1 18
Fig. AT-52 Removing oil pan
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INSPECTION 2. Remove bolts securing converter

housing to transmission case. Remove
torque converter.

3. Remove speedometer
sleeve bolt. Withdraw pinion.
4. Remove downshift solenoid and
vacuum diaphragm. Do not leave dia-
phragm rod at this stage of dis-

pinion

assembly. Rod is assembled in top of
vacuum diaphragm. See Figure AT-53.

o :
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Fig. AT-53 Downshift solenoid and
vacuum diaphragm

5. Remove bolts which hold valve

body to transmission case. See Figure
AT-54.

Fig. AT-54 Removing valve body

6. Loosen lock nut @ on piston
stem (1) as shown in Figure AT-55.
Then tighten piston stem in order to
prevent front clutch drum from falling
when oil pump is withdrawn.
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Fig. AT-55 Loosening band servo

7. Pull out input shaft.

8. Withdraw oil pump using Sliding
Hammer ST25850000. Do not allow
front clutch to come out of position
and drop onto floor. See Figure AT-
56.

AT122 ‘ l
Fig. AT-56 Removing oil pump
9. Remove band strut. This can be

done by loosening piston stem further.
See Figure AT-57.

Fig. AT-57 Removing band strut

10. Remove brake band, front
clutch and rear clutch as an assembled
unit.

11. DRemove connecting shell, rear
clutch hub and front planetary carrier
as a unit. See Figure AT-58.

Fig. AT-58 Removing connecting shell

12, With the aid of Snap Ring Re-

mover HT69860000, pry snap ring off

output shaft. See Figure AT-59.

Fig. AT-61 Remouving rear extension

16.  Pull out output shaft; remove oil

distributor @ together with governor
valve (1. See Figure AT62.

Fig. AT-59 Remouving snap ring

13. Remove connecting drum and
inner gear of rear planetary carrier as
an assembly. See Figure AT-60,

Fig. AT-60 Removing connecting
drum

14. Remove snap rings and then
remove rear planetary carrier, internal
gear, connecting drum, one-way clutch
outer race and one-way clutch in that
order.

15. Remove rear extension by
loosening securing bolts, See Figure
AT-61.

AT-37

Fig. AT-62 Removing governor and
oil distributor

17.  Pry off snap ring using a pair of
pliers. Remove retaining plate, drive
plate, driven plate and dish plate in
that order. See Figure AT-63.

Fig. AT-63 Removing drive and
driven plates

18. Reaching through back side of
transmission case, remove hex-head
slotted bolts as shown in Figure AT-
64. To do this, use Hex-head Exten-
sion ST25570001 (ST25570000).
One-way clutch inner race, thrust
washer, piston return spring and thrust
spring ring can now be removed.




Automatic Transmission

Fig. AT-64 Removing hex-head slotted
bolt

19.  Blow out low and reverse brakc
piston by directing a jet of air into
hole in cylinder. See Figure AT-65.

Fig. AT-65 Remouving piston

20. Remove band servo loosening
attaching bolts.

Note: If difficulty is encountered in
removing retainer, direct a jet of air
toward release side as shown in
Figure AT-66.

Fig. AT-66 Removing band servo

21. Pry snap rings @ from both
ends of parking brake lever @) and
remove the lever. Back off manual
shaft lock nut @) and remove manual
plate @ and parking rod B See
Figure AT-67.

Fig. AT-67 Removing manual plate

22. iemove inhibitor switch and
manual shaft by loosening two secur-
ing bolts.

INSPECTION

Torque converter housing,
transmission case and

rear extension

1. Check for damage or cracking; if
necessary , replace.

2. Check for dents or score marks
on mating surfaces. Repair as nec-
essary.

3, If rear extension bushing is worn
or cracked, replace it as an assembly of
bushing and rear extension housing.

Gaskets and O-ring

1. Always use new gaskets when the
units are to be disassembled.

2. Check O-rings for burrs or crack-
ing. If necessary, replace with new
rings.

Oil distributor

1. Check for signs of wear on secal
ring and ring groove, replacing with
new ones if found worn beyond use.
2. Check that clearance between seal
ring and ring groove is correct. If out
of specification, replace whichever is
worn beyond limits. Correct clearance
is from 0.04 to 0.16 mm (0.0016 to
0.0063 in). See Figure AT-68.

AT-38

Clearance

e

- Seal ring
7
.
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Fig. AT-68 Measuring seal ring to
ring groove clearance

ASSEMBLY

Assembly is in reverse order of
disassembly. However, observe the fol-
lowing assembly notes.

1. After installing piston of low and
reverse brake, assemble thrust spring
ring, return spring, thrust washer and
one-way clutch inner race. Torque
hex-head slotted bolt to 1.3 to 1.8 kg-m
(9 to 13 ft-lb), using Hex-head Ex-
tension ST25570001 (ST25570000),
Torque Wrench GG91060000 and
Socket Extension ST25490000
(ST25512001). See Figure AT-69.

b e O
T (-/:/,\\//"- ~L
- BRI O
:’ e A
ST25570001 3 Q 4o N

AT1356

Fig. AT-69 Installing one-way clutch
inner race

2. After low and reverse brake has
been assembled, measure the clearance
between snap ring (1 and retaining
plate @ . Select proper thickness of
retaining plate to give correct ring to
plate clearance. See Figure AT-70.

o Low and reverse brake
clearance:
0.8 to 1.05 mm
(0.031 t0 0.041 in)
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Fig. AT-70 Measufing ring to plate

clearance
Available retaining plate

No. Thickness mm (in)

1 7.8 (0.307)

2 8.0 (0.315)

3 8.2 (0.323)

4 8.4 (0.331)

5 8.6 (0.339)

6 8.8 (0.346)

For inspection procedure for low

and reverse brake, see page AT-42 for
Assembly.
3. Install one-way clutch so that the
arrow mark “—” is toward front of
vehicle. It should be free to rotate
only in clockwise direction. See Figure
AT-71.

AT137

Fig. AT-71 One-way clutch

4. After installing rear extension,
torque attaching bolts to 2.0 to 2.5
kg-m (14 to 18 ft-b). Place manual
lever in “P” range and check to be sure
that rear output shaft is securely
blocked.

5. Tighten servo retainer temporari-
ly at this stage of assembly.

6. Place rear clutch assembly with
ncedle bearing on front assembly.

7. Install rear clutch hub and front
planetary carrier as shown in Figure
AT-72.

AT142
Fig. AT-72 Installing planetary carrier

8. Assemble connecting shell and
other parts up to front clutch in
reverse order of disassembiy.

AT143

Fig. AT-73 Installing connecting shell

9. Adjust total end play and front
end play as follows:

.
Front end play W\I\
|

Total end play

~—
\LM
N AT138
I Front clutch 5 Transmission case
thrust washer 6 Oil pump gasket

2 Oil pump cover 7
3 Front clutch
4 Rear clutch

Oil pump cover
bearing race

Fig. AT-74 End play

(1) Measure the distance “A” and
“C” by vernier calipers as shown in
Figure AT-75.

AT-39

\ ‘ Transmission case

A

Needle bearing

Bearing race ‘ 8
AT139
Fig. AT-75 Measuring the distance
“A" and “C”

(2) Measure the distance “B” and
“D” of oil pump cover as shown in
Figure AT-76.

Oil lpump o

AT140

Fig. AT-76 Measuring the distance
(iBl)and (‘D))

Adjustment of total end play

Select oil pump cover bearing race
by calculating the following formula:

Tr=A-B+W

where,

Tt © Required thickness of oil pump
cover bearing race mm (in)

A Measured distance A mm (in)

B : Measured distance B mm (in)

W : Thickness of bearing race

temporarily inserted mm (in)

Available oil pump cover bearing
race

Thickness mm (in)

1.2 (0.047)
1.4 (0.055)
1.6 (0.063)
1.8 (0.071)
2.0 (0.079)
2.2 (0.087)

Specified total end play:
0.25t00.50 mm
(0.010 t0 0.020 in)
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Adjustment of front end play

Select front clutch thrust washer by
calculating the following formula:

Tp =C -~ D — 02 (mm)
where,
Ty Required thickness of front

clutch thrust washer mm (in)
C ' Measured distance C mm (in)
D ! Measured distance D mm (in)

Available front clutch thrust
washer

Thickness mm (in)

1.5 (0.059)
1.7 (0.067)
19 (0.075)
2.1 (0.083)
2.3 (0.091)
2.5 (0.098)
2.7 (0.106)

Specified front end play:
0.5t0 0.8 mm
(0.020 to0 0.031 in)

Notes:

a. Correct thickness of bearing race
and thrust washer is always the one
which is nearest the calculated one.

b. Installed thickness of oil pump gas-
ket is 0.4 mm (0.016 in).

10. Check to be sure that brake
servo piston moves freely. For detailed
procedure, refer to page AT42 for
Servo Piston. Use care to prevent
piston from coming out of place dur-
ing testing since servo retainer is not
tightened at this point of assembly.

11.  Make sure that brake band strut
is correctly installed. Torque piston
stem to 1.2 to 1.5 kgm (9 to 11
ft-lb). Back off two full turns and

secure with lock nut. Lock nut tight-

ening torque is 1.5 to 4.0 kg-m (11 to
29 ft-Ib).

12. After inhibitor switch is in-
stalled, check to be sure that it op-
erates properly in each range. For
detailed procedure, refer to page AT-
49 for Checking and Adjusting Inhibi-
tor 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 corre-
sponding measured length. See Figure
AT-77.

Available diaphragm rod

AT148

Fig. AT-77 Measuring the distance
llL 9y

Distance measured “L” mm (in)

Diaphragm rod length mm (in)

Under 25.55 (1.0059)
25.65 to 26.05 (1.0098 to 1.0256)
26.15 to 26.55 (1.0295 to 1.0453)

26.65 to 27.05 (1.0492 to 1.0650)
Over 27.15 (1.0689)

29.0 (1.142)
29.5(1.161)
30.0 (1.181)
30.5 (1.201)
31.0 (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 in their proper positions. It is
also very important to perform func-
tional test whenever it is designated.

FRONT CLUTCH

Disassembly
eaar% P
N

p(8)
@~ # 1l -
Ol == @

||

'\—-—____1] AT146

Piston 6 Retaining plate
Coil spring 7 Snap ring
Front clutch drum 8 Drive plate
Dished plate 9 Spring retainer
Driven plate
Fig. AT-78 Sectional view of
front clutch

[ N R

AT-40

1. Pry off snap ring (D with a
suitable screwdriver or a pair of pliers.
Remove a retaining plate ), drive
plate @, driven plate @ and dished
plate (® in the order listed, as shown
in Figure AT-78.

2. Compress clutch springs, using
Clutch Spring Compressor
ST25420001 (or ST25420000). Re-
move snap ring ) from spring re-
tainer, using Snap Ring Remover
ST25320001. See Figure AT-79.

AT147

Fig. AT-79 Removing snap ring

Note: When Clutch Spring Compres-
sor ST25420000 is to be used, cut
the toe-tips of three legs by a
grinding wheel. See Figure AT-80.
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le-20 mm )l

(0.079 in)

(0.059 in)

AT148
Cut off hatched portion

Fig. AT-80 Modifying coil spring
compressor

3. Take out spring retainer @ apnd
spring (® . See Figure AT-78. |
4. Blow out piston by directing a liet
of air into hole in clutch drum. £ee
Figure AT-81. i

ATl'149

Fig. AT-81 Blowing out pifton

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 ohes.

Spring retainer should also be| in-
spected for warpage.

Assembly i

1. Assembly is in reverse the ofder
of disassembly. Dip all parts in clean
automatic transmission fluid before
installing. ;

2. Line up driven plates so ithat
stripped arcs are properly aligned,
paying particular attention to the loca-
tion of oil holes in clutch drum. See
Figure AT-82. |

Note: The number of drive and driven
plates varies with the type of vehi-
cle. For detailed information, see
“Service Data & Specifications.”

AT150 <
Lubrication hole

Fig. AT-82 Inserting clutch plate

3. After clutch is assembled, make
sure that clearance between snap ring
@ and retaining plate @ is held
within specified limits. If necessary,
try with other plates having different
thickness until correct clearance is
obtained. See Figure AT-83.

Specified clearance:
1.6 to 1.8 mm
(0.063 to 0.071 in)

Available retaining plate

Thickness mm (in)

106 (0.417)
108 (0.425)
11.0 (0.433)
11.2 (0.441)
11.4 (0.449)
11.6 (0.457)

AT161

Fig. AT-83 Measuring ring to plate
clearance

4, Testing front clutch

With front clutch assembled on oil
pump cover, direct a jet of air into
hole in clutch drum. See Figure AT-
84,

AT-41

Fig. AT-84 Testing front clutch

REAR CLUTCH

Disassembly

........... N —

-®

AT313

Rear clutch drum 6
Piston
Dished plate
Coil spring
Retaining plate
Fig. AT-85 Sectional view of
rear clutch

Snap ring
Spring retainer
Drive plate
Driven plate

[ N TCRN SR,
O o 3

1. Take out snap ring (8 , retaining
plate ® , drive plate (9), driven plate
and dished plate 3) . Same tech-
nique can be applied as in disas-
sembling front clutch. See Figure AT-
85.

2. Remove snap ring from coil
spring retainer. See Figure AT-86.

Fig. AT-86 Remouing snap ring
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3. Blow out piston by directing a jet
of air into hole in clutch drum. See
Figure AT-87.

Fig. AT-87 Blowing out piston

Inspection

Refer to page AT-41 for Inspection
of Front Clutch.

Assembly

Assemble in 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 “Serv-
ice Data & Specifications”.

1. After rear clutch is assembled,
check to be sure that clearance be-
tween snap ring () and retaining plate
@ is held within prescribed tolerances.
See Figure AT-88.

Specified clearance:
10to1.5mm
(0.039 to 0.059 in)

AT166

Fig. AT-88 Measuring ring to plate
clearance

2. Testing rear clutch

Install rear clutch on oil pump
cover.

Blow compressed air into oil hole
to test for definite clutch operation as
shown in Figure AT-89.

S

AT157

Fig. AT-89 Testing rear clutch

LOW & REVERSE BRAKE

Disassembly

1. Follow steps as described in page
AT-37 for Transmission Disassembly.
2. Blow out piston by directing a jet
of air into oil hole in clutch piston.

inspection

1. Check drive plate facing for wear
or damage; if necessary, replace. Refer
to “Service Data & Specifications” for
tolerances..

2. Test piston return spring for
weakness. Discard if weakened beyond
use.

3. Replace defective parts with new
ones.

Assembly

1. After low & reverse piston is
installed., assemble thrust spring ring,

return  spring, thrust washer and
one-way clutch inner race. Using
Hex-head Extension ST25570001

(ST25570000). torque hex-head slot-
ted bolt 1.3 to 1.8 kgm (9 to 13
ft-1b).

2. Insert dished plate, driven plate,
drive plate and retaining plate into
transmission case in that order. Install
snap ring to secure the installation.

Note: The number of drive and driven
plates varies with type of vehicle.
For detailed information, refer to
“Service Data & Specifications™.

AT-42

3. Without disturbing the above
setting, check to be sure that clearance
between snap ring and retaining plate
is within specified limits. If necessary,
use other plates of different thickness
until correct clearance is obtained.

Specified clearance:

0.80 to 1.05 mm
(0.0315 to 0.0413 in)

4. Blow compressed air into oil hole
in low & reverse brake to test for
definite brake operation as shown in
Figure AT-90.

Fig. AT-90 Testing low & reverse
brake

SERVO PISTON

Disassembly

1. Blow out piston by directing a jet
of air into hole in release-side of
piston.
2. Remove
spring.

servo piston return

Inspection

Check piston for wear, damage or
other defects which might interfere
with proper brake operation.

Fig. AT-91 Removing piston
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Anchor end pin

Band strut

Apply

Release

Return spring

Band servo piston stem

Assembly

1. Prior to assembly, dip all parts in
clean automatic transmission fluid.
Reverse disassembly procedure to
assemble brake.
2. Use extreme care to avoid dam-
aging rubber ring when installing seal
lace.
3. Blow compressed air from apply-
side of piston to test for definite
piston operation as shown in Figure
AT93.

Fig. AT-93 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-94. If retainer is raised a
little, it is an indication that attaching
bolts are loose, calling for retightening.

Band servo piston
Servo retainer

Brake band assembly
Transmission case

OO N BE W

—

Fig. AT-92 Sectional view of servo piston

Fig. AT-94 Testing piston
(Release side)

GOVERNOR

Disassembly

1. Separate governor from oil dis-
tributor by unscrewing attaching bolts.
2. To disassemble secondary gover-
nor, remove spring seat, spring and
secondary governor valve from valve
body in that order as shown in Figure
AT95,

To contro) valve

{Governor
pressure (15)1

From control valve

[Line pressure (1)} ATO090

4 Qil distributor
5 Output shaft

1 Primary governor
2 Secondary governor
3 Governor valve body
Fig. AT-95 Testing secondary
governor

AT-43

3. If primary governor is to be dis-
assembled for any purposc, remove
spring seat, primary governor valve,
spring and spring seat.

Inspection

1. Check valve for defective condi-
tion. Replace spring if found weaken-
ed beyond use. Defective piston
should also be replaced with a new
one.

2. Examine to see if primary gover-
nor slides freely without binding.

3. To determine if secondary gover-
nor is in good condition, blow air
under light pressure into hole at “A™
and listen 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 is not
deflected.

oliL 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
found 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
AT96.

Standard clearance:
002 t0o 0.04 mm
(0.0008 t0 0.0016 in)

[Replace if over 0.08 mm (0.0031
in).]
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AT162
Fig. AT-96 Measuring clearance

o Clearance between seal ring and
ring groove. See Figure AT-97,

Standard clearance:
0.04 to 0.16 mm
(0.0016 to 0.0063 in)

Clearance

- Seal ring

|

| AT165
Fig. AT-97 Measuring clearance

Assembly

1. Set up pump housing with inner
and outer pump gears on it.

2. Using Oil Pump Assembling
Gauge ST25580000, install pump
cover to pump housing as shown in
Figure AT98.

ST25580000
7

AT166

Fig. AT-98 Centering oil pump

3. Temporarily tighten pump secur-
ing bolts.

4.  Set the runout of oil pump cover
within 007 mm (0.0028 in) total
indicator reading. See Figure AT-99,

AT264

Fig. AT-99 Measuring runout

5. Tighten pump securing bolts to
specified torque 0.6 to 0.8 kg-m (4
to 6 ft-lb).

Note: Be sure to align converter
housing securing bolt holes.

6. Again, check the runout of oil
pump cover,

Note: When former Oil Pump As-
sembling Gauge is to be used, make
a screw hole in side of it.

PLANETARY CARRIER

The planetary carrier cannot be
divided into its individual components.

If any part of component is defec-
tive, replace the carrier as a unit,

Inspection

Check clearance between* pinion
washer and planetary carrier with a
feeler. See Figure AT-100.

e Standard clearance;
0.20t00.70 mm
(0.0079 to 0.0276 in)

Clearance

AT167
Fig. AT-100 Measuring pinion washer
to carrier clearance
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[Replace if over 0.80 mm (0.0315
in).]

CONTROL VALVE

The control valve assembly consists
of many precision parts and requires
extreme care when it has to be re-
moved and serviced. It is good practice
to place parts in a part rack so that
they can be reassembled in valve body
in their proper positions. Added care
should also be exercised to prevent
springs and other small parts from
being scattered and lost.

Before assembly, dip all parts in
clean automatic transmission fluid and
check to be certain that they are free
of lint and other minute particles. If
clutch or band is burnt or if oil
becomes fouled, the control valve as-
sembly should be disassembled and
flushed.

Disassembly

I. Remove bolts and nuts which
retain oil strainer. Bolts may be re-
moved with a screwdriver, but it is
recommended that Hexagon Wrench
HT61000800 and Spinner Handle
HT62350000 be used. See Figure AT-
101.

HT61000800
Fig. AT-101 Disassembling valve body

2. Remove attaching bolts. With
bolts removed, lower valve body,
separate plate, and upper valve body
are free for removal, See Figure AT-
102.

Note: Do not allow orifice check
valve and valve spring in lower valve
body to be scattered and lost when
removing separate plate.
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Fig. AT-102 Remouving separate plate

3. Pull out manual valve as shown in
Figure AT-103.

4. Remove side plate. Take out
“1st-2nd” shift valve, “2nd-3rd” shift
valve, pressure modifier valve and
three valve springs. See Figure AT-104.

~

S
. E
Pressure regulator sleeve

Pressure regulator plug .,

Second lock valve

Manual valve

1st-2nd shift valve R

2nd-3rd shift valve . _

Inspection

1. Check valves for sign of burning
and, if necessary, replace.

2. Check to be certain that oil
strainer is in good condition. If found
damaged in any manner, discard.

3. Test valve springs for weakened

HT610‘00800
Fig. AT-104 Removing side plate

7o

-

~

1

Pressure modifier valve

Spring seat
Pressure regulator valve
/
"y % N
P |

Note: Do not work it off with screw-
drivers. To avoid damaging machine
screws do not work it 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.

Solenoid down shift valve

Throttle back up valve

Fig. AT-105 Components parts of control valve

tension; if necessary replace.
4. Examine for any sign of damage
or score marks on separate plate. If
left unheeded, oil will bypass correct
oil passages causing many types of
abnormalities in the system.

AT-45

5. Check oil passages in valve body
for sign of damage and other condi-
tions which might interfere with prop-
er valve operation.

6. Check bolts for stripped threads.
Replace as required.
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Mean coil dia.

Valve spring chart

AT172

Fig. AT-106 Valve spring

Spring Chart™ and illustration in as-
sembling valve springs. Dip all parts in
clean automatic transmission fluid
before assembly. Tighten parts to spec-

AT-46

M i Installed
Valve sprin Wire dia. ea:;;aco No. of Free length
pring mm (in) N active coil mm (in) Length Load
mm (in) mm (in) kg (Ib)
Manual detent 1.3 6.0 15.0 324 26.5 5.5
nuat de (0.051) (0.236) (1.276) (1.043) (12.1)
Pressure resulato 1.2 10.5 13.0 43.0 23.5 2.8
guiator 1 (0.047) (0.413) (1.693) (0.925) (6.2)
Pressure modifier 0.4 8.0 5.0 18.5 9.0 0.1
(0.016) (0.315) (0.728) (0.354) 0.2)
. 0.6 6.0 16.0 320 16.0 0.625
Ist - 2nd shift 0024) | (0236) (1.260) | (0630) | (1.378)
. 0.7 6.2 18.0 41.0 17.0 1.40
2nd - 3rd shift (0.028) (0.244) (1.614) (0.669) (3.09)
5nd - 3rd timin 0.7 5.5 15.0 32.5 27.0 0.55
& (0.028) 0.217) (1.280) (1.063) 1.21)
0.8 6.5 14.0 36.0 18.8 1.92
Throttle back- :
rotie acktP 1 (0.031) (0.256) (1.417) (0.740) (4.23)
: . 0.55 5.0 12.0 220 12.5 0.60
Solenoid downshift | (4 0517) | (0.197) (0.866) ©0492) | (1.32)
Second lock 0.55 5.0 16.0 33.5 21.0 0.60
(0.0217) 0.197) (1.319) (0.827) (1.32)
) 0.9 5.6 14.0 26.8 19.0 2.19
Throttle relief (0.035) (0.220) (1.055) ©.748) | (483)
- 0.23 4.77 12.0 15.5 11.5 0.01
Orifice check .
riiee chee (0.0091) | (0.1878) (0.610) (0.453) 0.02)
. 0.45 8.3 5.0 21.8 7.5 0.215
Primary governor 0.0177) | (0.327) (0.858) (0.295) (0.474)
Secondary governor| 07 8.5 5.5 25.2 10.5 1.10
& (0.028) (0.335) (0.992) (0.413) (2.43)
e I¥ leng
reF ,:sn.k,:sli led.| As-installed Assembly ifications when designated.
lengﬁ\ 7l ension : .
¥ Assemble in reverse order of disas- 1. Slide valve into valve body and be
| \ O sembly. However, observe the follow- particularly careful that they are not
. 'ﬂ' Wi di ing assembly notes. Refer to ‘“Valve forced in any way.
1re ala.

2. Install side plates using Torque
Driver ST25160000 and Hexagon
Wrench HT61000800. See Figure AT-
107.
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Tightening torque:
0.25t0 0.35 kg-m
(2 to 3 ft-lb)

ST25160000  RSCTEERS

- TS
i
o HT61000800
QN H AT173

Fig. AT-107 Installing side plate

3. Install orifice check valve, valve
spring, throttle relief valve spring and
steel ball in valve body.

Note: Install check valve and relief
spring so that they are properly
positioned in valve body.

4. Install upper and lower valves.

See Figure AT-108.

Tightening torque:
0.25100.35 kg-m
(2 to 3 ft-lb)

Reamer bolt tightening torque:
0.5 t0 0.7 kg-m
(4 to 5 ft-b)

AT-47

5.

AT174
Fig. AT-108 Installing valve body

Install oil strainer.

Tightening torque:
0.25 t0 0.35 kg-m
(2 to 3 filb)
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TROUBLE DIAGNOSIS AND ADJUSTMENT

INSPECTION AND ADJUSTMENT
BEFORE TROUBLE DIAGNOSIS

CHECKING OIL LEVEL
INSPECTION AND REPAIR OF

OIL LEAKAGE .................

CHECKING ENGINE IDLING
REVOLUTION

INSPECTION AN
MANUAL LINKAGE

CHECKING AND ADJUSTING INHIBITOR

SWITCH

Since most automatic transmission
troubles can be repaired by simple
adjustment, do not disassemble im-
mediately.

Firstly inspect and adjust the auto-
matic transmission in place utilizing
the “Trouble Shooting Chart”.

If the trouble can not be solved by
this procedure, remove and disas-
semble the automatic transmission. It
is advisable to check, overhaul and
repair each part in the order listed 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

TESTING INSTRUMENT FOR INSPECTION ., AT-48

CHECKING AND ADJUSTING KICKDOWN
SWITCH AND DOWNSHIFT SOLENOID .. ..
ADJUSTMENT OF

3. Oil pressure gauge

It is convenient to install these
instruments in a way that allows meas-
urements to be made from the driver’s
seat.

CHECKING OIL LEVEL

In checking the automatic transmis-
sion the oil level and the condition of
oil around the oil level gauge should be
examined every 5,000 km (3,000
miles). This is an easy and effective
trouble shooting procedure since some
changes in oil condition are often
linked with developed troubles.

For instance:

Lack of oil causes defective opera-
tion by making the clutches and
brakes slip, resulting in severe wear.

This is because the oil pump sucks
air causing oil foaming, thus rapidly
deteriorating the oil quality and pro-
ducing sludge and varnish.

Excessive oil is also bad because of
oil foaming caused by the gears stirring
up the oil. During high speed driving
excessive oil in the transmission often
blows out from the breather,

Measuring oil level

To check the fluid level, start the
engine and run it until normal operat-

AT-48
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ROAD TEST ... AT-51
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CHECKING SPEED CHANGING
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........ AT-49 CHANGE .. ... ... ... .. ... . . . . ... ATE2
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ing temperatures [oil temperature: 50
to 80°C (122 to 176°F). Approxi-
mately ten-minute of operation will
raise the temperature to this range.]
and engine idling conditions are stabi-
lized. Then, apply the brakes and
move the transmission shift lever
through all drive positions and place it
in park “P” position. In this inspec-
tion, the car must be placed on a level
surface.

The amount of the oil varies with
the temperature. As a rule the oil level
must be measured after its tempera-
ture becomes sufficiently high.

1. Fill the oil to the line “H”. The
difference of capacities between both
“H” and “L” is approximately 0.4
liter (% U.S.pt., ¥ Imp.pt) and,
therefore, do not to fill beyond the
line “H”.

2. When topping-up and changing
oil, care should be taken to prevent
mixing the oil with dust and water.

Inspecting oil condition

The condition of oil sticking to the
level gauge indicates whether to over-
haul and repair the transmission or
look for the defective part.

If the oil has deteriorated to a
varnish-like quality, it causes the con-
trol valve to stick. Blackened oil indi-
cates a burned clutch, brake band, etc.
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In these cases, the transmission must
be repaired.

Notes:

a. In checking oil level, use special
paper cloth to handle the level
gauge and be careful not to let the
scraps. of paper and cloth stick to
the gauge.

b. Insert the gauge fully and take it
out quickly before splashing oil
adheres to the gauge. Then observe
the level.

¢. Use automatic transmission 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 oil leakage takes place, the
portion near the leakage is covered
with oil, presenting difficulty in
detecting the spot. Therefore, the
places where oil seals and gaskets are
equipped are enumerated below:

1. Converter housing

Rubber ring of oil pump housing.
Qil seal of oil pump housing.

QOil seal of engine crankshaft.

Bolts of converter housing to case.

Transmission and rear extension
Junction of transmission and rear
extension.

Oil cooler tube connectors.

Oil pan.

o Oil-pressure inspection holes (Refer
to Figure AT-112)).

o Mounting portion of vacuum dia-
phragm and downshift solenoid.

e Breather and oii charging pipe.

Speedometer pinion sleeve.

o Oil seal of rear extension.

e N © 0 o0

To exactly locate the place of oil
leakage, proceed as follows:

e Place the vehicle in a pit, and by
sampling the leaked oil, determine if it
is the torque converter oil, The torque
converter oil has a color like red wine,
so it is easily distinguished from engine
oil or gear oil.

e Wipe off the leaking oil and dust
and detect the spot of oil leakage. Use
nonflammable organic solvent such as
carbon tetrachloride for wiping.

e Raise the oil temperature by op-
erating the engine and shift the lever
to “D” to increase the oil pressure.
The spot of oil leakage will then be
found more easily.

Note: As oil leakage from the breath-
er does not take place except when
running -at high speed, it is impos-
sible to locate this leakage with
vehicle stationary.

CHECKING ENGINE IDLING
REVOLUTION

The engine idling revolution should
be properly adjusted.

If the engine revolution is 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 is
not made properly or the speed chang-
ing point is too high, check the kick-
down switch, downshift solenoid, and
wiring between them. When the igni-
tion key is positioned at the 1st stage
and the accelerator pedal is depressed
deeply, the switch contact should be
closed and the solenoid should click. If
it does not click, it indicates a defect.
Then check each part with the testing
instruments. See Figure AT-109.

Fig. AT-109 Downshift solenoid

Note: Watch for oil leakage from
transmission case.
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INSPECTION AND

ADJUSTMENT OF MANUAL
LINKAGE

The adjustment of manual linkage
is equally important as “Inspection of
Oil Level” for the automatic transmis-
sion. Therefore, great care should be
exercised because incorrect adjustment
will result in the breakdown of the
transmission.

Inspection

Pull the selector lever toward you
and turn it as far as “P”’ to “1” range,
where clicks will be felt by the hand.
This is 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 in
alignment with the stepping of posi-
tion plate when it is released.

Adjustment

This procedure can be accomplish-
ed by referring to page AT-34 for
Removal and Installation.

CHECKING AND ADJUSTING
INHIBITOR SWITCH

The inhibitor 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”.

AT109

Inhibitor switch
Manual shaft

1 Nut
2

3 Washer

4

5

Washer
Inhibitor switch

6
7
8
9 Range select lever

Nut
Manual plate

Fig. AT-110 Construction of inhibitor
switch
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Check whether the reverse lamp
and the starter motor operate normal-
ly in these ranges. If there is any
trouble, first check the linkage. If no
defect is found in the linkage, check
the inhibitor 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 is vertical.

Using the tester, check the two
black-yellow (BY) wires from the in-
hibitor switch in the ranges “N” and
“P” and the two red-black (RB) wires
in the range “R” for continuity. Turn
range select lever in both directions
from each lever set position and check
each continuity range. It is normal if
the electricity is on while the lever is
within an angle of about 3° on both
sides from each lever set line. How-
ever, if its continuity range is obvious-
ly unequal on both sides, adjustment is
required.

If any malfunction is 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 slightly 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
1.5 mm (0.059 in) diameter pin into
the holes. If the alignment is 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 continuity
again with the tester. If the malfunc-
tion still remains, replace the inhibitor
switch.

STALL TEST

The purpose of this test is to check
the transmission and engine for trou-
ble by measuring the maximum num-
bers of revolutions of the engine while

vehicle is held in a stalled condition.
The carburetor is in full throttle opera-
tion with the selector lever in ranges
“D”, “2” and “1” respectively. Com-
pare the measured results with the
standard values.

Components to be tested and
test items

1. Clutches, brake and band in trans-
mission for slipping

2. Torque converter for proper func-
tioning

3. Engine for overall properly

STALL TEST PROCEDURES

Before testing, check the engine oil
and torque converter oil; warm up the
engine cooling water to suitable tem-
perature by running at 1,200 rpm with
the selector lever in the range “P” for
several minutes. Warm up the torque
converter oil to suitable temperature
[60 to 100°C (140 to 212°F)].

1. Mount the engine tachometer at a
location that allows good visibility
from the driver’s seat and put a mark
on specified revolutions on the meter.
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 de-
pressing the accelerator pedal.

3. Throw the selector lever into the
range “D”.

4. Slowly depress the accelerator
pedal until the throttle valve is 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 oil and coolant,

6. Make similar stall tests in ranges
“2",“1” and “R”.

Note: The stall test operation as speci-
fied in item (4) should be made
within five seconds. If it takes too
long, the oil deteriorates and the
clutches, brake and band are ad-
versely affected. Sufficient cooling
time should be given between each

AT-50

test for the four ranges “D”, “2”,
“1”and “R”.

JUDGEMENT

1. High stall revolution more than
standard revolution

If the engine revolution in stall
condition is higher than the standard
values, it indicates that one or more
clutches in the transmission are
slipping and, therefore, no further test
is required.

For the following abnormalities,
the respective causes are presumed.

o High rpm in all ranges . .. Low line
pressure

e High rpm in “D”,*“2” and “1” and
normal rpm in “R” ... Rear clutch
slipping

e High rpm in “D” and “2” and
normal rpm in “1”...One-way
clutch slipping

e High rpm in “R” only...Front
clutch or low and reverse brake
slipping

To determine which is slipping,
front clutch or low and reverse brake,
a road test is nceded.

If, while coasting, after starting
with the lever in “1” range, engine
braking does not work properly, the
low and reverse brake is slipping.
Otherwise, the front clutch is slipping.

Slipping of the band brake is diffi-
cult to ascertain. However, if it occurs
with the lever in “2” range, engine
revolution increases up to the same
level as in *“Ist” range. It is impossible
to check it in the stall test.

2. Standard stall revolution

If the engine revolution in stall
condition is within the standard
values, the control elements are nor-
mally operating in the ranges “D”,
“2”,“1" and “R”.

Also, the engine and one-way
clutch of the torque converter are
normal in performance and' operation.

The one-way clutch of the torque
converter, however, sometimes sticks.
This is determined in the road test.

3. Lower stall revolution than stand-
ard revolution

If the engine revolution in stall
condition is lower than the standard
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values, it indicates that the engine is in
abnormal condition or the torque con-
verter’s one-way clutch is slipping.

4, Others

(1) If the accelerating performance
is poor until vehicle speed of approxi-
mately 50 km/h (30 MPH) is attained
and then normal beyond that speed, it
can be judged that the torque con-
verter’s one-way clutch is slipping.

CAR SPEED AT GEAR SHIFT

(2) If the torque converter’s one-
way clutch sticks, vehicle speed can
not exceed approximately 80 km/h
(50 MPH) in the road test. In such a
case, the torque converter oil tem-
perature rises abnormally and so
special care is required.

(3) If the transmission does not op-
erate properly at all vehicle speeds, it
indicates poor engine performance.

ROAD TEST

An accurate knowledge of the auto-
matic transmission is required for an
exact diagnosis.

It is recommended that a diagnosis
guide chart with the standard vehicle
speeds for each stage of the up- and
down-shiftings be prepared. Measured
vehicle speeds are to be filled in the
adjoining column after each testing.

Also it is advisable to mount a
stopper for positioning the throttle
opening.

Throttle opening . -
(—mmHg) Gear shift Car speed ** km/h (MPH) Propeller shaft rpm
D, — D, 57 to 73 (35 to 45) 1,720 to 2,220
Kickdown D, — D, 101 to 117 (63 to 73) 3,060 to 3,560
(0) D, — D, 106 to 90 (66 to 56) 3,220 t0 2,720
D, — D, 57 to 41 (35 to 25) 1,730 to 1,230
D, — D, 13to 30( 8to019) 400 to 900
" D, — D, 47 to 63 (29 to 39) 1,410 to 1,910
Half throttle
(200) D, — D, or 38to 22 (2410 14) 1,160 to 660
D; — D,
D, — D, 23 Max. (14 Max.) 700 Max.
Full throttle , = 1% 59 to 43 (37 to 27) 1,800 to 1,300
©
Minimum throttle .
(450) 1, — 1 59 to 43 (37 to 27) 1,800 to 1,300

*1 Reduce the speed by shifting to “1” range from *“D” range

(output shaft 2,000 rpm).

Car speed can be calculated by the following formula;
2 xmxr x Npx 60

Note:

<

where,

A" mzZ<

=3.545
=0.306

]

*
¥
=R

Ry x 1,000

Car speed (km/h)

Propeller shaft revolution (rpm)
Final gear ratio
Tire effective radius (m)

The ratio of circumference of a circle to its diameter: 3.14

AT-b1
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CHECKING SPEED
CHANGING CONDITION

The driver’s feeling during gear
changes should also be checked atten-
tively.

1. A sharp shock or unsmoothness is
felt during a gear change.
2. A gear change is made with a long
and dragging feeling.

These indicate that the throttle
pressure is too low or some valve
connected to the throttle is defective.

CHECKING ITEMS DURING
SPEED CHANGE

1. In *“D” range, gear changes, D,
—»D, —» Dj are effected. In “R”
range, the speed does not increase.

2. The kickdown operates properly.
3. By moving the lever from “D” to
“I", gear changes Dy — 2(1,)—> 1,
are effected. In the ranges *“1,” and
“1,7, the engine braking works prop-
erly.

4. In *“1” the speed does not in-
crease.

5. Should be quickly fixed at *“2”
range.

6. In “P”, vehicle can be parked
properly.

If any malfunction occurs in second
gear during the road test, that is, if
vehicle shakes, drags or slings while
shifting up from “D;”, directly to
“D3” or in shifting up from “D,” to
“D,”, the brake band should be ad-
justed. If these troubles remain after
the brake band is adjusted, check the
servo piston seal for oil leakage.

SHIFT SCHEDULE

0 T 2:1»3
Kickdown range 2 <'L3
(Full throttle) P —_— e ! —_—
1
i
%" 100} |-:-2
¥ |
§ [
E 200 | :
v
3
g
H]
E 300 |-
g
g
a
2
S
2 400}
(M33A)
500 . . R . L ,
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Output shaft speed (rpm)
km/h O 10 20 30 40 50 60 70 80 90 100 110 120 130
MPH 0 10 20 30 40 50 60 70 80
Car speed R, =3545 =0.306
AT314

Fig. AT-111  Shift schedule for long wheelbase model

LINE PRESSURE TEST

When any slipping occurs in clutch
or brake, or the feeling during a speed
change is not correct, the line pressure
must be checked.

Measuring line pressure is done by a
pressure gauge attached to two pres-
sure measuring holes after removing
blind plugs located at transmission
case. See Figure AT-112.

The line pressure measurement is
begun at idling and taken step by step
by enlarging the throttle opening.

AT113

1. A sharp shock in up-shifting or
too high changing speeds are caused
mostly by too high throttle pressure.
2. Slipping or incapability of opera-
tion is mostly due to oil pressure
leakage within the gear trains or spool
valve,

1 Line pressure
2 Governor feed
3 Servo release pressure

Fig. AT-112 Measuring line pressure
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LINE PRESSURE (GOVERNOR FEED PRESSURE)

Throttle opening At‘cut back point [under fl\fter cut bz;(ck Lovze; DI
. sprosimay 13 kplh GUID). | spprsiet 0k G5 4P
g p
Full throttle 0 11.0 to 13.0 (156 to 185) 7.5t0 8.5(107 to 121)
P Minimum throttle 450 30to 4.0( 43to 57) 3.0to 4.0( 43to 57)
Full throttle 0 12.0 to 14.0 (171 to 199) 75to0 9.0 (107 to 128)
: Minimum throttle 450 7.5 to 14,0 (107 to 199) 7.5to 9.0 (107 to 128)
Full throttle 0 21.0 to 24.0 (299 to 341) 21.0 to 24.0 (299 to 341)
< Minimum throttle 450 3.0to 7.5( 43t0107) 3.0to 7.5( 43t0107)

Notes: a. The line pressure during idling corresponds to the oil pressure before cut down at minimum throttle.
b. The oil pressure “After cut back™ means that after the pressure modifier valve has operated.

JUDGEMENT IN MEASURING
LINE PRESSURE

1. Low idling line pressure in the
ranges “D”, “2”, “1”,“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 oil pump

(2) An oil pressure leak in the oil
pump, valve body or case

(3) A sticking regulator valve

2. Low idling, line pressure in cer-
tain ranges only

This is presumably caused by an oil
leak in the devices or circuits con-
nected to the relevant ranges.

(1) When there is an oil leak in the
rear clutch and governor, the line
pressure in “D”, “2” and “1” are low
but the pressure is normal in “R”.
(2) When an oil leak occurs in the
low and reverse brake circuit, the line
pressure in “R” and “P” are low but
the pressure is normal in “D”, “2” and
“1”.
3. High idling line pressure

This is 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.

Vacuum leakage is checked by
directly measuring the negative pres-
sure after removing the vacuum pipe.

A puncture of the vacuum dia-
phragm can be easily ascertained
because the torque converter oil is
absorbed into the engine and the
exhaust pipe emits white smoke.

4. [Items to be checked when the
line pressure is increasing

In this check, the line pressure
should be measured with vacuums of
450 mmHg and 0 mmHg in accordance
with the stall test procedure.
(1) If the line pressure do not in-
crease despite the vacuum decrease,
check whether the vacuum rod is
incorporated.
(2) If the line pressure do not meet
the.standard, it is 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.

AT53

S OZECRS—~TI O

Oil level

Range select linkage

Inhibitor switch and wiring
Vacuum diaphragm and piping
Downshift  solenoid, kickdown
switch and wiring

Engine idling rpm

QOil pressure (throttle)

Engine stall rpm

Rear lubrication

Control valve (manual)

Governor valve

Band servo

Transmission air check

Oil quantity

Ignition switch and starter motor
Engine adjustment and brake in-
spection

moOw >

2. Inspection after inspecting auto-
matic transmission on vehicle.

Rear clutch

Front clutch

Band brake

Low and reverse brake

Oil pump

Leakage of oil passage

One-way clutch of troque converter
One-way clutch of transmission
Front clutch check ball
Parking linkage

y Planetary gear

< g =~ =033

x £
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TROUBLE-SHOOTING CHART FOR 3N71B AUTOMATIC TRANSMISSION

(The number shown below indicates the sequence in which the checks should be taken up.)

Trouble

ABCD EFGH|IJKL|MNOPmnqgr|st WXy
Engine does not start in “N”, “P” o 1
ranges. . . . . . . . . L]
Engine starts in other range than “N” 1
and “P”. M .
Ehzz:‘p shock in shifting from “N" to 9 13 . 4 ®. . o
D" range.
Vehicle will not run in D" range (but 1 9 3
runs in “2”,*1" and “R’ ranges). ’ ) ’ ’ ) :
Vehicle will not run in “D”, 17, «2”
ranges (but runs in “R" range). 12, . 4 5 6 3 7®. . NON
Clutch slips. Very poor acceleration.
Vehicle will not run in **R” range (but
runs in “D”, 2™ and *“1" ranges.) 12. 3 5 6 4 @®. @ . ®. ™. .
Clutch slips. Very poor acceleration.
Vehicle will not run in any range. 12, . 3 5 6 4. ., .| D®. . @.
Clutches or brakes stip somewhat
12, 3. 1. . 7 4 .
in starting. 6 5 ®®
Vehicle runs in “N" range. 1. T P B 2 @.
Maximum speed not attained.
12, 45 (. 7.6|.3., 8 OAED
Acceleration poor. 0@ ®
Vehicle braked by throwing lever into 3121 ®. ®. . ©®.
“R™ range.
Excessive creep. 1., .o ] .
No creep at all. 12 . 3 . 5. 4 ®®. . ®D. .
Failure to change gear from *“2nd”
' ) . . . .
to “3rd”. 3 5681174 ®. . ©®
Fai‘l‘urc l‘(’) change gear from “1st™ 1. 2|3 568|174 ) ) ] @ ®
to “2nd”,
Too high a gear change point from
“Ist” to “2nd", from “2nd" to 1 (2.3 56 .. 4. . @.
“3rd”.
Gear change directly from “1st” to 24 .31 .®.].®.

“3rd™ occurs.
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Trouble ABCD|EFGH|I JKL MNOP|imnqr|stuv|wxy
Too sharp a shock in change from 1 2 4. 8§ 3 . . @
“lst” to **2nd”.
Too sharp a shock in change from 112 . 3. 3. 85 4. . ®.
“2nd” to *“3rd”.
Almost no shock or clutches
slipping in change from *‘1st” to 12. 3 4 . 6. 8|75. .®.|. 0.
“2nd”.
Almost no shock or slipping in
change from “2nd” to “3rd”. 12.3 4 . 6. 8(75. NO¥Y . . (D
Engine races extremely.
‘\‘/ehl’c‘:le b‘r‘akeq’by gear change from 2 . 1. L@ 0 . ®
Ist” to “2nd”.
Vehicle braked by gear change from
uzndn to “3l'd”. 3 . 2 1 . ¢ @ .
Failure to change gear from 1 346|52 L D®. | @.
“3rd” to “2nd”.
. wnyan
Failure to change gear from **2nd 1 34652 L@ . .
to “Ist” 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. 5 6 NOF
“lst"‘
Kickdown does not operate when
depressing pedal in *3rd” within 2]1. 45 3. .® .. ®.
kickdown vehicle speed.
Kickdown operates or engine over-
runs when depressing pedal in
“3rd” beyond kickdown vehicle 1.2 3. 56 T4. SO HOR
speed limit,
Races extremely or slips in changing
from “3rd” to “2nd” when 1 2 . 4. 6|53 O®.| . @®. .|®.
depressing pedal.
Failure to change from *“3rd” to “2nd”
when changing lever into “2” range. 1. 2. 4.5 3. - ®.| - ®.
Gear change from “2nd"" to *“1st"
or from “2nd” to “3rd" in “2" 1. 2.3, ‘

range.
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Trouble

ABCD

EFGH

IJKL

MNOP

mngqr

stuy

No shock at change from “1”" to “2”
range or engine races extremely.

12. 3

Failure to change from “3rd” to *“2nd”

when shifting lever into *“1” range.

[#]

NOIOR

Engine brake does not operate in
“1” range.

Gear change from “1st™ to *2nd”
or from **2nd” to *“3rd” in *1"
range.

Does not change from “2nd"
to “Ist™ in “1” range.

12.

4

5

6

Large shock changing from **2nd”
to “Ist” in 1" range.

Vehicle moves when changing

into “P” range or parking gear does
not disengage wher shifted out of
“P” range.

Transmission overheats.

3 4

2 6 .

RO

PO -

Oil shoots out during operation.
White smoke emitted from exhaust
pipe during operation.

56

217.

MOITY

QB

Offensive smell at oil charging pipe.

POWe®

e

Transmission noise in “P” and “N”
ranges.

Transmission noise in “D”, “2”, “1”
and “R"” ranges.

@
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TROUBLE-SHOOTING GUIDE FOR 3N71B AUTOMATIC TRANSMISSION

Order Test item Procedure
Checking. 1. Oil level gauge Check gauge for oil 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 whelther starter operates in “N” and “P” ranges only
and whether reverse lamp operates in “R” range only.
5. Engine idling rpm. Check whether idling rpm meet standard.
6. Vacuum pressure of vacuum Check whether vacuum pressure is more than 450 mmHg
pipe. in idling and whether it decreases with increasing rpm.
7. Operation in each range. Check whether transmission engages positively by shifting

‘tNH—+ L(D?’,th?‘_) “2)”th1’~_"(1|1 an(j “N”.—-—)“R” range

while idling with brake applied.

8. Creep of vehicle. Check whether there is any creep in *“D”,“2”, 1" and

“R™ ranges.

Stall test 1. Oil pressure before testing. Measure line pressuresin *“D”, 2", “1” and “R” range while
idling.
2. Stall test. Measure engine rpm and line pressure in “D”, *2”, “1” and

“R™ ranges during full throttle operation.

Notes:

a. Temperature of torque converter oil used in test should
be from 60° to 100°C (140° to 212°F) i.e., sufficiently
warmed up but not overheated.

b. To cool oil between each stall test for “D”, 2", =17
and “R" ranges, idle engine, i.e., rpm at about 1,200
rpm for more than 1 minute in P’ range. Measurement
time must not be more than 5 seconds.

3. Oil pressure after testing Same as item 1.
Road test 1. Slow acceleration, Check vehicle speeds and engine rpm n shifting up Ist—

[ )

Ist—» 2nd
2nd—3rd

. Quick acceleration,

Ist—2nd
2nd—3rd

. Kick-down operation,

3rd—+»2nd or 2nd —» Ist

2nd range and 2nd -+ 3rd range while running with lever in
“D" range and engine vacuum pressue of about 200 mmHg,.

Same as item | above except with engine vacuum pressure
of 0 mmHg (i.e., in position just before kickdown.).

Check whether the kickdown operates and measure the time
delays while running at 30, 40, 50, 60,70 km/h (18,25, 30,
37,43 MPH) in “D;"" range.
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Order Test item Procedure
4. Shift down, Check vehicle speeds and engine rpm in shifting down from
D3;—D,—D, 3rd — 2nd — Ist (sequentially) while coasting with
accelerater pedal released in ‘D3 range and engine vacuum
pressure of about 450 mmHg.
5. Shift down, Check for shifting down Dy —»1; and engine braking, and
D3;—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 (30 MPH) in “*D3”" range.
6. Shift down, Check for quick shifting down D3 —2 and engine braking,
D3—2 after shifting the lever into “2" range while driving at about
50 km/h (30 MPH) in “D;" range.
Further, check for locking of the transmission in 2nd gear
ratio regardless of vehicle speed.
7. Shift up, Check for failure of the transmission to shift up during
1, —1, acceleration, when starting in *“1” range.
8. Shift up or down when start- Check the transmission for not shifting up or down during
ing in “2” range. acceleration or deceleration, when starting in *2" range.
9. Parking. Confirm that vehicle will not move on grade when shifting
to “P” range.
Others Abnormal shock, oil 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

Automatic transmission model ..o e 3N71B
Stall tOrqUE TALIO  .ovvvrrerieeiie et s 20:1
Transmission gear ratio
L ST RUPPYPP 2.458
210 et e e e e et r e e e e s brbraaaeeeeesennannes 1.458
TOP oottt ettt s s r e e e saa s 1.000
REVEISE oiiiiiiiiiiiii it ee s s e s se e ese e e e aee s asseeeasseeraenaeransssenanntens 2.182
L0 | O PO SSP SRS Automatic transmission fluid
“Dexron” type
Ol CAPACILY .evviierieecrtcie sttt st ettt s bt e e b st e e e beese e e ressnenseates 5.5 liters (524 US qt, 4 2Imp qt)

Approximately 2.7 liters (2 24US qt,
23%1mp qt) in torque converter

Specifications and adjustment

Automatic transimission assembly

MOdel COAE MUMbBET e e e e e X2710

Torque converter assembly

Stamped mark on the T/C .. e 20-D
Front clutch
Number of drive plates ... 3
Number of driven plates ... 3
Clearance MM (I0) oo e ea e 1.6 to 1.8 (0.063 to 0.071)
Thickness of retaining plate mm (IN) .ocoovoiiiiie e 10.6 (0.417)
10.8 (0.425)

11.0 (0.433)
11.2(0.441)
11.4 (0.449)

11.6 (0.457)
Rear clutch
Number of drive plates ... S
Number of driven plates ... o S
Clearance MM (IN) i s 1.0 to 1.5 (0.039 to 0.059)
Thickness of retaining plate  mm (In) ..o, 8.35 (0.3287)
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Low & reverse brake
Number of drive plates

Number of driven plares

Clearance MM (i) e
Thickness of retaining plate  mm (in) .......occooooroooooomioo 7.8 (0.307)
8.0(0.315)
8.2(0.323)
8.4 (0.331)
8.6 (0.339)
8.8 (0.346)
Brake band
Piston size mm (in)
Big dia. oo e 72 (2.83)
SIall dia. .o 44 (1.73)
Control valve assembly
Stamped mark on strainer ..o NS
Governor assembly
Stamped mark on governor body ... M33

Engine idling and stall revolution

Idling revolution EPIME oottt ee e e et e e s tr e e ebtne e seaeaesbaseeeeen s aeseaneaeas

Stall revolution 14 o311 OO OO USSP RR PP TP OO PPTOPPPPRTORt

Tightening torque kg-m(ft-1b)

Drive plate to crankshaft
Drive plate to torque converter

Converter housing to engine

Piston stem (when adjusting band brake)
Piston stem lock nut

One-way clutch inner race to transmission case

Control valve body to transmission case  .......
Lower Valve body to upper valve body ...
Slide plate to control valve body ..................

Nut for control valve reamer bolt

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

0.80 to 1.05 (0.0315 to 0.0413)

700 at “D” position
2,100 to 2,400

14.0 to 16.0
40t05.0
40t05.0
45t05.5
20t02.5
0.5t00.7
0.5t00.7
*1.2to0 1.5
1.5t04.0
1.3t01.8
0.551t00.75
0.25100.35
0.25t00.35

(101 to 116)
(29 to 36)
(29 to 36)
(33t0 44)
(14 to 18)
(4t05)
(4to5)
9to11)
(11 t0 29)
(9 to 13)
(4to5)
(2t03)
(2t03)
(4t05)




Automatic Transmission

Oil strainicr to lower valve body ... 0.25100.35 (2to3)
Governor valve body to oil distributor ... 0.5 10 0.7 (4t05)

Oil pump housing t0 Ofl PUMP COVEL  .ovvviiiiiiiiiiriiiii e 0.6t00.8 (4 to 6)
Inhibitor switch tO tranSmMission CASE  .....coovveviiiiiiiimiiiiniiei e e 0.5 t0 0.7 4to0))
Manual Shaft I0CK NUE  covvevrieie et srbs bbb e 3.0t04.0 (22 t029)
Oil cooler pipe to tranSMission CASE .........cccceevimiriniiiiiin i 3.0t05.0 (22 to 36)
Test plug (oil pressure inspection hole) ..o 14t02.1 (10to 15)
Support actuator (parking rod inserting position) to rear extension ... 08to1l.1 (6to8)

* Turn back two turns after tightening.
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Automatic Transmission

SPECIAL SERVICE TOOLS

Tool number ' For Reference
& Description use page or
tool name on Figure No.
ST25058001 Use for checking hydraulic pressure 3N71B | Fig. AT-112
(ST25050001) and
) 3N71A
Oil pressure gauge A/T
set
SE119
ST07870000 Use for setting transmission 3N71B | Page AT-36
A/T
Transmission
case stand
SE120
ST25850000 Use for removing oil pump 3N71B | Fig. AT-56
and
Sliding hammers IN71A
A/T
g -
oy —um
SE121
ST25420001 Use for assembling or disassembling front and rear clutch 3N71B | Fig. AT-79
(ST25420000) and Fig. AT-86
3N7IA
Clutch spring A/T
compressor
SE122
GG91060000 Use for tightening correct torque 3N71B | Fig. AT-69
Max. torque: 4.6 kg-m (0.33 ft-1b) and
Torque wrench Drive angle 3/8" square 3N71A
AT
SE123
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Automatic Transmission

Tool number

For Reference
No. & Description use page or
tool name on Figure No.
6. | ST25490000 Socket extension to connect torque wrench (GG91060000) with 3N71B | Fig. AT-69
(ST25512001) 15" square socket wrench AlT
Socket extension '
>
AP ’
SE124
7. | ST25160000 Use for tightening correct torque 3N71B | Fig. AT-107
Max, torque: 1.04 kg-m (90 ft-lb) A/T | Fig. AT-108
Torque driver and
3N71A
L e
=
SE125
8. | HT69860000 Use for removing and replacing snap ring 3N71B | Fig. AT-59
and
Snap ring remover INTIA
A/T
SE126
9. | ST25320001 Use for removing and replacing snap ring 3N71B | Fig. AT-79
) and Fig. AT-86
Snap ring remover IN71A
A/T
'SE306
10. | ST25570001 Use for removing and installing one-way clutch inner race with 3N71B | Fig. AT-64
(ST25570000) torque wrench. A/T | Fig. AT-69
Drive angle %’ square and 6 mm (across flat width) ' Page AT-42
Hex-head
extension

o)

SE128
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Automatic Transmission

Tool number

For Reference
No. & Description use page or
tool name on Figure No.
11. | HT62350000 Use for disassemlbing and assembling control valve 3N71B | Fig. AT-101
) and Fig. AT-104
Spinner handle IN71A
AT
SE129
12. | HT61000800 Use for disassembling and assembling control valve 3N71B | Fig. AT-101
and Fig. AT-104
Hexagon wrench 3N71A | Fig. AT-107
A/T | Fig. AT-108
2
Q-
SE130
13. | ST25580000 Use for centering oil pump 3N71B | Fig. AT98
, and Fig. AT-99
Qil pump 3N71A
assemlbing gauge A/T
SE131
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Propeller Shaft & Differential Carrier

DESCRIPTION . ... .. ... ... ......
INSPECTION ........ ... ... ... ..

L dimension

PROPELLER SHAFT

63.5
(2.50) dia.
et

L

Unit: mm (in)

DESCRIPTION

The propeller shaft is a 2-joint type.

The propeller shaft and universal
joint assembly are carefully balanced
during original assembly; that is, the
dynamic unbalance is under 35 gr-cm
(0.5 in-0z) at 5,800 rpm.

The length of propeller shafts dif-
fers for HLS30 (2 seater) and GHLS30
(2 + 2 seater) models.

If the propeller shaft is found
damaged, replace it as an assembly.
When removing or installing the pro-
peller shaft assembly, be careful not to
drop it.

INSPECTION

1. Check journal for axial play. If
play exists, replace propeller shaft
assembly.

Note: Journal cannot be disassem-
bled.

2. Check the propeller shaft tube
surface for dents or cracks. If neces-
sary, replace propeller shaft assembly.

5§65 (22.24): HLS30 (2 seater)
865 (34.06): GHLS30 (2 + 2 seater)

REMOVAL

1. Raise car on hoist.

Remove insulator, exhaust tube and
main muffler mounting bolts to free
them from car body.

2. Scribe match marks both on pro-
peller shaft and companion flange so
that shaft can be reinstalled in the
original position.

3. Remove bolts securing shaft to
companion flange.

4. Draw out propeller shaft sleeve
yoke from transmission by moving
shaft rearward, passing it under rear
axle.

Watch for oil leakage from trans-
mission rear end. Take proper action if
oil leak is discovered.

Note: Remove propeller shaft care-
fully so as not to damage the spline,
sleeve yoke or rear oil seal.

INSTALLATION

To install, reverse the foregoing
removal procedure.
Align propeller shaft with com-

PD-2

CONTENTS
......... PD-2 CHECKING AND CORRECTING
......... PD-2 UNBALANCED PROPELLER SHAFT ........ PD-2
......... PD-2 SERVICE DATA AND SPECIFICATIONS ...... PD-3
......... PD-2 TROUBLE DIAGNOSES AND
CORRECTIONS . ... . . PD-3
@\ ®
NI
g — ( PD368

Sleeve yoke assembly
Journal assembly

Bearing race assembly
Propeller shaft tube assembly
Flange yoke

[ R S

Fig. PD-1 Cross-sectional view of propeller shaft

panion flange using reference marks
prescribed in “Removal” procedure
and tighten them with bolts.

Tightening torque:
3.5t04.5 kg-m
(25 to 33 ft-lb)

CHECKING AND
CORRECTING UNBALANCED
PROPELLER SHAFT

To check and correct an unbalanc-
ed propeller shaft, proceed as follows:
1. Remove undercoating and other
foreign material which could upset
shaft balance, and check shaft vibra-
tion by road test.

2. If shaft vibration is noted during
road test, disconnect propeller shaft at
differential carrier companion flange,
rotate companion flange 180 degrees
and reinstall propeller shaft.

3. Again check shaft vibration. If
vibration still persists, replace pro-
peller shaft assembly.




Propeller Shaft & Differential Carrier

SERVICE DATA AND SPECIFICATIONS

Permissible dynamic unbalance gr-em (in-0Z) ...ooovvviinviiiniinnnnnns,
Axial play of spider journal mm (in) .o,
kg-cm (in-1b) cooooiiiiiic

Journal swinging torque

Tightening torque

Propeller shaft to companion flange bolt

TROUBLE DIAGNOSES AND CORRECTIONS

kg-m (ft-Ib)

35 (0.5) at 5,800 rpm

0(0)

2.4103.3(2.1t029)

3.5t04.5 (25 to 33)

Condition

Probable cause

Corrective action

Vibration 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 transmission rear extension bushing.

Undercoating or mud on the shaft causing
unbalance.

Tire unbalance.

Balance weights missing.

Replace propeller shaft assembly.

Replace propeller shaft assembly.

Retighten.
Replace.
Clean shaft.

Balance wheel and tire assembly.

Replace.

Knocking sound on
propeller shaft while
starting or noise while
coasting.

Worn or damaged universal joint.
Worn sleeve yoke and main shaft spline.

Loose propeller shaft installation.

Replace propeller shaft assembly.

Replace propeller shaft assembly.

Retighten.

Scraping noise

Dust cover on sleeve yoke rubbing on
transmission rear extension. Dust cover on
companion flange rubbing on differential
carrier.

Straighten dust
ference.

cover

to

remove

inter-

PD-3




Propeller Shaft & Differential Carrier

DIFFERENTIAL CARRIER (Type R180)

CONTENTS
DESCRIPTION ...ttt PD- 4 ASSEMBLY OF DIFFERENTIAL GEAR
REMOVAL ..ot e PD- 6 CASE .. PD- 7
PRE-DISASSEMBLY INSPECTION . ......... PD- 6 ADJUSTMENT OF DRIVE PINION
DISASSEMBLY ..ot it it PD- 6 PRELOAD ...t PD- 8
DISASSEMBLY OF DIFFERENTIAL ADJUSTMENT OF DRIVE PINION
CASE . ... PD- 6 HEIGHT .. i i PD- 9
INSPECTION ..ot e PD- 7 ADJUSTMENT OF SIDE RETAINER
ASSEMBLY AND ADJUSTMENT . ........... PD- 7 SHIMS L e e PD-10
PRECAUTIONS IN REASSEMBLY ......... PD- 7 INSTALLATION ... .. PD-12
REPLACEMENT OF FRONT OIL SEAL ...... PD-12

DESCRIPTION

The differential gear carrier assem-
bly on the S30 series is available in the
different types.

The R180 type differential carrier
is adopted on automatic transmission
equipped models.

The drive pinion is mounted with
one ball bearing and two tapered roller
bearings which are preloaded by
pinion bearing adjusting spacer and

washer during assembly.

The drive pinion is positioned by a
washer located between a shoulder of
the drive pinion and the rear bearing.

The differential case is supported in
the carrier by two tapered roller side
bearings. These are preloaded by in-
serting shims between the carrier and
the side retainers. The differential case
assembly is positioned for proper ring

gear-to-drive pinion backlash by vary-
ing these shims. The ring gear is bolted
to the differential case. The case
houses two side gears in mesh with
two pinions mounted on a pinion
shaft. The pinion shaft is anchored in
the case by lock pin. The pinions and

side gears are backed by thrust wash-
ers.

Car model HLS30 (2 seater) GHLS30 (2 + 2 seater)
Transmission Manual Automatic | Manual Automatic
Type of differential carrier R200 460? R200 (= R1804
Gear ratio 3.545

PD-4




Propeller Shaft & Differential Carrier

(TYPE R180)

® ©® ©

~O
@

™o

Front pilot bearing
Spacer-front pilot bearing
Pinion front bearing
Drive pinion

Pinion rear bearing
Differential case

\ Side rctainer adjusting shim
g 7 s (Adjust side bearing preload and ring
) 7 gear-to-drive pinion backlash by selecting @).)
o 3 : 10  Side bearing
@ -8 , 11 O-ring

- /". A 1 Companion flange
: Front oil seal (Supply grease to oil seal
@ 4{- X 8 lip when assembling)
‘ 9
© 0

Nole RN e O B

S - ~ @ 12 Side retainer
) d 13 Side oil seal (Supply grease to oil seal lip
h | when assembly.)
14  Side gear
| 15 Thrust washer
L @ (Adjust the pinion mate-to-side gear backlash
. t0 0.1 to 0.2 mm (0.0039 to 0,0079 in) by @3.)
21 A 16 Pinion mate
s E 17  Thrust washer
% \ ,,":,‘ 18  Pinion mate shaft
A '\ N 19  Diff. mounting member
"y 20 Ring gear
1k / (D) 21 Rear cover
! ih i 22 Lock pin
23 Lock strap

Eo——— @ 24 Pinion height adjusting washer
T T T Y . 25 Pinion bearing adjusting spacer
26 Pinion bearing adjusting washer (Adjust pinion

bearing preload by selecting @ and @.)
Tightening torque (T) of bolts and nuts  kg-m ({t-1b)
i 19 © 18 ) @ T : 17t020(123 to 145)

PDA1E T : 091t01.2(6.5t08.7)
© T : 60t07.0(43t051)
©® T : 9.0t010.0(65t072)

Fig. PD-2 Cross-sectional view of differential carrier
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Propeller Shaft & Differential Carrier

REMOVAL

Service procedures are covered
under Gear Carrier in Section RA.

PRE-DISASSEMBLY
INSPECTION

Differential carrier should be in-
spected before any parts are removed
from it.

These inspections are helpful in
finding the cause of the trouble and in
determining the corrections needed.

1. Mount carrier on Gear Carrier
Attachment KV38100800. See
Figure PD-3. Remove mounting mem-
ber and rear cover.

PD419

Fig. PD-3 Holding differential
carrier

2. Visually inspect parts for wear or
damage.
3. Rotate gears to sce that there is
any roughness which would indicate
damaged bearings or chipped gears.
Check the gear teeth for scoring or
signs of abnormal wear. Measure pre-
load of drive pinion.
4. Set up a dial indicator and check
the backlash at several points around
ring gear. Backlash should be within
0.1 to 0.2 mm (0.0039 to 0.0079 in).
5. Check the gear tooth contact
with a mixture of recommended
powder and oil apply sparingly to all
ring gear teeth.

For the tooth contact pattern, see
paragraph dealing with tooth contact
pattern adjustment.

DISASSEMBLY

1. Remove side retainer fixing bolts,
and extract side retainer.

Notes:

a. Mark left and right side retainers
before removal.

. Be careful not to confuse left and
right hand side retainers and shims
for proper reassembly.

<

2. Extract differential case from

carrier using slide hammer.

3. When replacing side bearing, ex-
tract bearing outer race from side
retainer using Puller ST33290001.

SR

See Figure PD-4.

PD243

Fig. PD-4 Removing side bearing
outer race

4. Loosen drive pinion nut, holding
companion flange with Drive Pinion
Flange Wrench ST31530000 and pull
off companion flange using a standard
puller. See Figure PD-5.

y i —’/__,_._,.———
— s ~
S $T31530000
&
S PD178

Fig. PD-5 Removing drive pinion
nut

PD-6

5. Extract drive pinion from carrier
using a press. Take out drive pinion
together with rear bearing cone. bear-
ing spacer and adjusting washers.

6. Remove front oil seal.

Note: Oil seal must not be reused.

7. Remove pilot bearing together
with pilot bearing spacer and front
bearing cone using Pilot Bearing Drift
ST30650001.

8. Hold rear bearing inner race with
Drive Pinion Rear Bearing Inner Racc
Puller ST30031000 and extract from

drive pinion with a press. See Figure
PD.6.

PD17u

Fig. PD-6 Removing pinion rear
bearing inner race

9.  To remove front and rear bear-
ing outer races, put a drift to race
surface, and withdraw them by tap-
ping the top of drift with a hammer.

DISASSEMBLY OF
DIFFERENTIAL CASE

1. Extract bearing using Differentis’
Side Bearing Puller ST3306S001 (sc!
of ST33051001 and ST33061000).
See Figure PD-7.

G\
4 g 4_' ST33061000

PDOS
Fig. PD-7 Removing side bearing




Propeller Shaft & Differential Carrier

Notes:

a. The puller should be handled with
care in catching the edge of bearing
inner race.

b. Be careful not to confuse the left

and right hand parts.

2. Remove ring gear by unfolding
lock strap and loosening ring gear
bolts.

Note: Loosen bolts diagonally.

3. Punch off pinion mate shaft lock
pin from ring gear side using Solid
Punch KV31100300.

Note: Lock pin is caulked at pin hole
mouth on differential case. Do not
punch it off forcibly without
checking how it is 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 reinstal-
led in 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
defective, and how they are affected.
Repair or replace all defective parts,
whichever is necessary.

1. Check gear teeth for scoring,
cracking or chipping, and make sure
that tooth contact pattern indicates
correct meshing depth. If any defect is
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
pinion gear for scores and signs of
wear, and replace as required.

Follow the same procedure for side
gear and their seats on differential
case.

3. Inspect all bearing races and roll-
ers for scoring, chipping or evidence
of excessive wear, They should be in
tiptop condition such as not worn and
with mirror-like surfaces. Replace if
there is a shadow of doubt on their
efficiency, as an incorrect bearing op-
eration may result in noises and gear
scizure,

4. Inspect thrust washer faces. Small
defects can be corrected with sand
paper. If pinion mate-to-side gear
backlash (or the clearance between
side gear and thrust washer) exceeds
limits 0.1 to 0.2 'mm (0.0039 to
0.0079 in), replace thrust washers.

5. Inspect carrier and differential
case for cracks or distortion. If either
condition is evident, replace defective
parts.

6. As a general rule, oil 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 shims, washers and the
like to install them correctly.

2. Thoroughly clean the surfaces on
which shims, washers, bearings and
bearing retainers are installed.

3. Apply gear oil when installing
bearings.

4. Pack grease cavity between lips
when fitting oil seal.

ASSEMBLY OF
DIFFERENTIAL GEAR CASE

1. Assemble pin