.,

ENGINE LUBRICATION SYSTEM

[

. MISSION CONTROL SYSTEM

AUTOMATIC TRANSMISSION

ENGINE CONTROL, "FUEL & EXHAUST SYSTEMSFE

TOKYO,. APAN '




e

FOREWORD

I &:casionally come across paragraphs headed NOTE or CAUTION. A NOTE is supplemental
" . information that isimportant to a particular procedure. CAUTION warns of steps that must

-

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 |
1975 Datsun280Z.

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 |

EoA i s Eh b o

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 thef
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 thef
beginning of each major subject within the section. <

PR =

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

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

N Ao

Liability for any personal injury or property damage occasioned by the use of thist
service manual in effecting maintenance or repair of your Datsun is in no way assumed b]
Nissan Motor Co., Ltd.

Accordingly, anyone using a service procedure or tool which is not specificali |
recommended by Nissan must first completely satisfy himself that neither his safety no
the car's safety will bejeopardized by the service method selected.

SR D

NISSAN MOTOR CO., LTD
TOKYO, JAPAN

© 1974 NISSAN MOTOR CO., LTD. Printed in Japan
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General Information

MODEL VARIATION g

i SeicRGE R 2
A aidaiey S o

i

Differential gear carrier %

Destination Class Model Engine | Transmission model | Tire size .
Model Gear ratio
_ HL S30U FAW71B
gf 2-seater
©
5 S HL S30AU 3N71B
Q@ 5
S 3 GHL S30U FAWT71B i
-0 2+2- ;‘\
: %
< seater GHLS30AU 3N71B h
%
S HL S30UV FAWT71B
2-seater
©
E HLS30AUV e SN71B 175HR-14| R200 3.545
5 o s 195/70HR
= .. 14*
seater GHLS30AUV 3N71B
HLS30UN FAWT71B
2-seater
HLS30AUN 3N71B
Canada
pin GHLS30UN FAW71B
seater
GHLS30AUN 3N71B

Items with an asterisk "*": Optional equipment

l_ Air conditioner

For Cdlifornia only

GHLS30AUNYVC

For Canada only

For U.SA. and Canada

Automatic transmission modedl

Left hand drive

L28 engine

2 + 2 seater model

o)

Gl-2
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General Information

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

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

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

CAR IDENTIFICATION PLATE

The ca identification plate is
located on the left hoodledge pand at
the back of strut housing.

The plate contains the car type,
engine capacity, maximum horse-

power, wheelbase and engine and car
sarid numbers.

Fig. Gl-1 Car identification plate
location

IDENTIFICATION NUMBERS

CAR SERIAL NUMBER

The car serid number is stamped on
the instrument panel and can be seen
from outside. The car number consists
of the car model and the serid num-
ber.

(HLS30-XXXXX)

Gl198
Fig. GI-2 Car serial number location

ENGINE SERIAL NUMBER

The engine serid number is stamp-
ed on the right dde of the cylinder
block.

The number is broken down as
shown in the following Figure GI-3.

BODY AND UPHOLSTERY COLORS

GI1199

Fig. GI-3 Engine serial number
location

COLOR CODE
NUMBER LABEL
The body color number plate is

attached on the top face of radiator
core support.

—/ \
=
fPAINT COLOR NUMBtft
| COLO A NO_2 f.4:
{ PAINT AMtNO ALKYD £NAMFI
©
= 77 NTAi—0-
i — N
GI1200
Fig. GlI-4 Body color number
location

Body color number Body color Upholstery color
1 110* Red Black, Beige
2. 214 Brown Metalic Black, Coffee Brown
3. 301 Bronze Metallic Black, Coffee Brown
4. 302 Leaf Green Metallic Black, Beige, Coffee Brown
5. 303 Green Metdlic Black, Beige, Coffee Brown
6. 304 Gold Metallic Black, Beige, Coffee Brown
7. 305 Light Blue Metdlic Black, Beige
8. 306 Siver Metallic Black
¢ 9. 307 Blue Metalic Black, Beige
10. 904* White Black

Notes a Pant finish condds of two coats and one bake except for those marked with an agterisk,
which indicates one coat and one bake.

. b. The black-dath upholstery color is optiondly available for dl body colors on Caneda modds.

GI-3



General Information

APPROXIMATE REFILL CAPACITIES

Liters} U.S. measure LTeger.re
Fuel tank 65 17 X gal. 14 Yi gl
Engine cooling system 8.6 9Xqt. 7 %qt.
(with heater) . (94) | (10 qt.) (8 yk qt.)
Engine crankcase *2 4.7 5 qt. 4>£qt.
Manua 15 ‘3 Kpt. 2 Kpt.
Transmission ca | A tomatic 55 5 Kqt. 4K qt.
Differential case 13 2 yk pt. 2 Kpt.

*1  Includes 0.8 liter @4 U.S.gd., H Imper. gal.) required for heater.
*2  Includes 0.7 liter (1 % U.S.pt., 1'A Imper. pt.) required for oil filter replacement.

RECOMMENDED PETROL (Fuel)

Us an unleaded or low-lead Number). only unleaded gasoline to protect the
gesoline with a minimum octane rating For cars which meet the Cdifornia  catalytic converter - from contamina-
of 91 RON (Research Octane  regulations (Cdifornia Models), use  tion.

RECOMMENDED LUBRICANTS

RECOMMENDED SAE VISCOSITY NUMBER

ENGINE OIL

A
[20W-20, 10W-30,.10W-40, 20W-40, 20W-50 )
v

| 10W, 5W-30, 10W-30, 10W-40 [

A

C * 5W-20, 5W-30

* SAE 5W-20 oils are not recom-
mended for sustained high speed
driving.

GEAR OIL
A
< 75W
A
(‘ sow
| 85W (
| 2 |
L . " . L " L L
-30 -20 0 20 40 60 80 100

Temperature Range Anticipated Before
Next Oil Change °F

Gl-4



General Information

LUBRICANT SPECIFICATION

(For U.S.A. and Canada) from June 1, 1972.

Item Specifications Remarks
SAE Classification Furthermore refer to
Gasoline engine ail D or SE SAE recommended viscosity
or table. See Page 4.
Transmission
S and APl GL-4
3 steering
O
Differential APl GL-5
Automatic T/M fluid Type DEXRON
Multipurpose grease NLGI2 Lithium soap base
Brake and clutch fluid DOT 3
Antifreeze Permanent anti-freeze
B (Ethylene glycol base)

LIFTING POINTS AND TOWING

supportable points are on both sides of
front differentifal mounting  cross-
member. ’

JACK UP

PANTOGRAPH JACK

Place a jack under the position

where sl flange is cut for identifica- { _,,
tion. Do not jack up other positions. / ’ o
%\
v B
Gl202

Fig. G1-6 Frontjacking point

GI201
Fig. GI-5 Jacking point

GARAGE JACK Fig. GI7

Rear jacking point
The front jacking point is center of
front suspension member and rear is
differential gear carrier. SUPPORTABLE POINT
Do not place a jack on the center
portion of front suspension transverse Front supportable points for stand _ _
link. are both front side members. Rear Fig. GI-9 Rear supportable point

GI-5
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General Information

TOWING

WARNING

Only front hooks may be used for
towing purposes. When front hooks
ae used for towing, remove front
apron and front fender front to pre-
vent possible interference with towing
rope.

Do not use rear hooks for towing,
as these have been designed as tie-
down hooks and are not strong enough
to stand up'to towing.

Be sure to remove rear hooks be-
fore ddivery of car. If rear hooks are
not removed, they may cause inter-
ference with rear safety bumper and
spail its rear end collison safety per-
formance.

MANUAL TRANSMISSION
MODEL

When car is to be towed forward,
connect a rope securely to hook at-
tached to front Sde member.

Before towing, make sure parking
brake is released and transmission isin
Neutral. See Figure GI-10.

Caution: Always pull the rope in a
draight direction with respect to
hook.

Do not apply force to hook in dde
directions.

Removing front
apron and front
fender front

WH163

Fig. GI-10 Front towing point

AUTOMATIC TRANSMISSION
MODEL

Ca may be towed safely onits rear
wheels on the ground with select lever
in "N" (Neutral) position of at speeds
of less than 20 MPH (32 km/h).
However, propeller shaft must be dis
connected or car must be towed on its
front whedls on the ground under the
following conditions:

1. Tow speed of more than 20 MPH
(32 km/h).

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

3. Transmission is not operating pro-
perly.

If car is towed on its front whedls
on the ground, steering whed should
be secured to maintain a straight ahead
position.

Gl-6

TIE-DOWN HOOK

There are four tie-down hooks.
Two of them are located on front sde
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 fagtening chains to rear
transverse link, wrap them around
link to avoid interfering with any
adjacent parts

T
/f

an /J
///"/ ://// // /, /i
Oy

Rear bumper
Rear tie-down hook

Fig. Gl-12 Rear tie-down hook

(ry7éoey >
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Engine Tune-up

ET194

Fig. ET-4 Cooler compressor belt

tension

RETIGHTENING
CYLINDER HEAD
BOLTS, MANIFOLD
NUTS AND
CARBURETOR
SECURING NUTS

Tightening torque:

Cylinder head bolts
1 turn:
4.0 kg-m (29 ft-Ib)
2nd turn:
6.0 kg-m (43 ft-Ib)
3rd turn:
6.5 to 85 kgm
(47 to 61 ft-Ib)

Manifold nuts
8 mm (0.315 in) dia. bolt
14 to 18 kgm
(10.1 to 13.0 ft-Ib)
10 mm (0.394 in) dia. bolt
45 to 55 kgm
(32.5 to 39.8 ft-lb)

O O 0O o O
8 4 2
7

EM269

Fig. ET-5 Tightening sequence of
cylinder head bolts

CHANGING
ENGINE OIL

1. Check if ail is diluted with water
or gasoline. Dran and refill oil if

necessary.

Notes:

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

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

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

Engine ail capacity
(including ail filter):
Maximum (H level)
47 (5USqt,4 Impqt)
Minimum (L level)
37 (3 USqt,3 Impaqt)

REPLACING
OIL FILTER

Qil 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 leskage is found, re-
tighten just enough to stop leakage. If
re tightening is no longer effective,
replace filter as an assembly.

2. When ingdling ail filter, tighten
by hand.

Notee Do not overtighten oil filter,
lest leakage should occur.

CHANGING ENGINE
COOLANT

NISSAN LONG LIFE
COOLANT (L.L.C.)

The L.L.C. is an ethylene glycol

base product containing chemica in-
hibitors to protect the cooling system
from rusting and corrosion. The L.L.C.
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 fregly, transfers heat efficient-
ly, and will not clog the passages in the
cooling system. The L.L.C. 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 levdl.

OC (OF)
0 (32L}-vAA
10 (14)] - A \\\
20 (4) |- AN
|
-0 (22 - f \
______ A\
-40 (-40) |- ! A\
‘ ‘
50 (58) l—1— 1111
10 20 30 40 50

EGO001
Fig. ET-6 Protection concentration

Bailing point
Percent Freeze protection
concentration 0.9 kg/em?® (13 ps
Sealevd _gcm (13 ps)
cooling system pressure
106°C
0% 124°C(255°F -15°C(5°
6 (221°%) (255°F) 15°C(5°F)
109°C
50% ° ° -35°C(-31°
(228°F) 127°C(261°F) 35°C(-31°F)

CHECKI NG OOCLI NG

SYSTEM HOSES AND
CONNECTI ONS

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

ET-4

INSPECTION OF
RADIATOR CAP

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



Engine Tune-up

ETO12
Fig. ET-7 Testing radiator cap

QLI NG SYSTEM
PRESSURE TEST

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

Weater capacity (with heater):
94 (10USgd, 8 Imp gd)

ET237

Fig. ET-8 Cooling system
pressure test

CHECKING VACUUM
FITTINGS, HOSES,
AND CONNECTIONS

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

CHECKING ENGINE
COMPRESSION

To check cylinder compression, it is
essential to remove dl spark plugs. The
purpose of this test is to determine
whether there is excessve leakage past
piston rings, head gasket, etc. To test,

- engine should be heated to the opera-

ting temperature and throttle and
choke vaves opened.

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

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

Fig. ET-9 Testing compression
pressure

TESTING RESULT

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

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

2. If pressure stays low, the likeli-
hood is that vave 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 leskage past the gasketed
surface. :

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

Compression pressure kg/cm2
(psi)/at rpm:
115 to 12,5 (164 to 178)

IGNITION AND FUEL SYSTEM

S <

CONTENTS
CHECKING BATTERY. . . ... ... .. ET-6 CHECKING DISTRIBUTOR CAP ROTOR. . . . . | ET-7
CHECKING AND ADJUSTING IGNITION ADJUSTING ENGINE IDLE RPM. . . ... ......| ET-7
TIMING. . . o o ET-6 DASH POT ADJUSTMENT. . ... ............| ET-8
CHECKING AND REPLACING SPARK CHECKING FUEL LINES (HOSES,
PLUGS. . . . . ET-6 PIPING CONNECTIONS, ETC). . ............. ET-8
CHECKING OPERATING PARTS OF REPLACING RUBBER FUEL HOSES
DISTRIBUTOR AND IGNITION WIRING. ET-7 IN ENGINE COMPARTMENT. . . . ... ......... ET-8
AIR GAP. . . .. ] ET-7 REPLACING FUEL FILTER .. .............. ET-9
DISTRIBUTOR . . . e . . ET-7 CHECKING AIR REGULATOR HOSES. . .. ... . ET-9
HIGH TENSION CABLE .. ............... ET-7 REPLACING AIR CLEANER ELEMENT. . . . . .. ET-9

ET-5



Engine Tune-up

CHECKING BATTERY

Check electrolyte level in each bat-
tery cell.
1. Unscrew each filler cap and in-
spect fluid level. If the level is low, add
distilled water to bring the level up
approximately 10 to 20 mm (0.39 to
0.79 in) above plates. Do not overfill.
2. Measure the specific gravity of
battery electrolyte.

ET238
Fig. ET-10 Checking specific gravity
of battery electrolyte

Permissible vaue E;gg? g(ggs\f,?:lﬁ
Frigid climates Over 122 128
Tropical climates Over 118 123
Other climates Over 120 126

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.

CHECKING AND
ADJUSTING
IGNITION TIMING

1. Check spark plugs and distributor
breaker points 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" range.

Caution: When selector lever is shifted
to "D" range, 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

Non-Cdifornia model

Cdifornia model

Manua transmission

7° B.T.D.C/800 rpm
(Retarded)

13° B.T.D.C/800 rpm
(Advanced) *

10° B.T.D.C/800 rpm

Automatic transmission
(in"D" range)

7° B.T.D.C/700 rpm
(Retarded)

13° B.T.D.C/700 rpm
(Advanced)

10° B.T.D.C/700 rpm

*. After engine warming up, ignition timing is retarded. Advanced ignition timing
adjustment is necessary only when adjusting phase difference.

ET-6

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 timihg is correct.

Fig. ET-11 Adjusting ignition timing

ET240
Fig. ET-12 Ignition timing indicator

CHECKI NG_AND
REPLACI NG SPARK
PLUGS

Remove and clean plugs in a sand
blast cleaner. Inspect each spark plug.
Make sure that they are of the specifi-
ed heat range. Inspect insulator for
cracks or chips. Check both center and
ground electrodes. If they are exces-
sively worn, replace with new spark
plugs. File center electrode flat. Set
the gap to 0.8 to 0.9 mm (0.031 to
0.035 in) using the proper adjusting
tool. Tighten plugs to 15 to 2.0kg-m
(11 to 14 ft-Ib) torque.

EEO80
Fig. ET-13 Checking spark plug
gap
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CHECKING OPERATING DISTRIBUTOR

PARTS OF
DISTRIBUTOR AND
IGNITION WIRING
AIR GAP

Standard air gap is 0.2 to 0.4 mm
(0.008 to 0.016 in) (both sngle gap
and dua gep distributors).

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-14 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 s=
curing screws and core screws clamp-
ing primary lead wire. Install new
pick-up coil assembly in reverse s
quence of removal.

ET242

Fig. ET-15 Removing pick-up coil

Check the centrifugal mechanical
parts for loose connection, sticking of
Spring, or excessve or local wear.

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

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

1. Check vacuum inlet for leskage 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 stedl balls
or pivot. Apply grease to stedl bals 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
dde 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 till more than 30,000
ohms, replace cable assembly.

EF125

Fig. ET-16 Checking high tension
cable

ET-7

CHECKING
DISTRIBUTOR CAP
ROTOR

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

Externa surfaces of al 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-
mina, 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
digributor shaft.

ADJUSTING ENGINE-
IDLE RPM

As the electronic fud injection
system is used in the engine, air-fud
mixture ratio adjustment cannot be
made. Consequently, measurement of
CO percentage is not necessary when
making idle adjustment.

Cautions

a. On automatic transmission models,
checks should be performed with
the lever shifted to the " D" range
Be aure to engage parking brake and
to lock both front and rear wheds
with whed chocks.

b. Depress brake pedal while accdera-
ting the engine to prevent forward
rge of car.

c. After idle adjugment has been
made, shift the lever to the "N" or
"P'" range and remove whed
chocks.

1. Wam-up engine sufficiently.
2. Adjug idle speed adjusting screw
until specified engine speed is reached
as follows: « ;
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Engine speed:
Manud transmission:
800 rpm
Automatic transmission
(in"D" range):
700 rpm

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

Fig. ET-17 Adjusting idling speed

Ignition timing

Non-Cdifornia model

Cdifornia model

Manua transmission

7° B.T.D.C/800 rpm
(Retarded)

13° B.T.D.C/800 rpm
(Advanced) *

10° B.T.D.C/800 rpm

7° B.T.D.C/700 rpm

Automatic transmission (Retarded) o
(in"D" range) 13° BT.D.C/700 rpm | 1O B-T-D-C/700 rpm
(Advanced) *

*. After engine warming up, ignition timing is retarded. Advanced ignition timing
adjustment is necessary only when adjusting phase difference.

Dashpot adjustment

Méake sure that the clearance be-
tween idle setscrew (preset at the
factory) and throttle lever is 19 mm
(0.0748 in). Use shim(s) or suitable
gauge to measure the clearance. A
clearance of 19 mm (0.0748 in) be-
tween these two points corresponds to
2,000 engine rpm under no load.

Check that the dashpot rod end
closdly touches throttle lever when
dashpot rod is fully extended (or when
no back pressure is present at dia
phragm). If necessary, loosen nut

(shown by an arrow) and turn dashpot
assembly until correct adjustment is
made.

19 mm (0.0748 in) — 1———

ET425
Fig. ET-18 Dashpot adjustment

ET-8

CHECKING FUEL
LINES

(HOSES, PIPING
CONNECTIONS, ETC.)

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

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

REPLACING
RUBBER FUEL
HOSES IN ENGINE
COMPARTMENT

The rubber fud hoses in the engine
compartment which are shown by
arrows in Fgure ET-19, should be
replaced every 40,000 km (25,000
miles).
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Rubber fud hoses in the engine
compartment which require periodic
replacement are shown in the illustra-

tion below.
Fig. ET-19 Fue rubber hoses in engine compartment
Rubber Hose Name Length mm (in) Number
Rubber Hose - Fuel Tube to Fuel Filter 180 ( 7.09 ) 1
Rubber Hose - Fuel Filter to Fuel Pipe A 240 ( 945 ) 1
Rubber Hose - 4 Way Connector to Fuel Pipe B 95 ( 3.740) 1
Rubber Hose - Fuel Pipe B to Pressure Regulator 45 ( 1.772) 1
Rubber Hose - 4 Way Connector to Fuel Pipe C 95 ( 3.740) 1
Rubber Hose - Fuel Pipe C to Pressure Regulator 45 ( 1.772) 1
Rubber Hose - Pressure Regulator to Fuel Return Pipe 95 ( 3.740) 1
Rubber Hose - Fuel Return Pipe to Fuel Tank 500(19.69 ) 1
Rubber Hose - 4 Way Connector to Cold Start Vave 275(10.83 ) 1
Rubber Hose - Fuel Pipe B to Injector 38 ( 1.496) 3
Rubber Hose - Fuél Pipe C to Injector 38 ( 1.496) 3

ET-9



Replacing injector hose

When replacing injector hoses (as
recommended in the Periodica
Maintenance), proceed as follows:

1. Remove injector as outlined in
Steps 1 through 14 under heading
"Removal and Installation”.

2. Cut metal band caulking injector
hose to injector with a grinding wheel
or file

Fig. ET-20 Cutting metal band
caulking injector hose to

injector
Cautions
a. Be careful not to scratch any ad-
jacent parts.

b. Place a clean rag over injector to
prevent metal chips from contact-
ing injector nozzle.

c. Hold injector when filing it. Never
placeit in avice

d. If agrinding whed is used in place
of file, be cargful not to allow
injector becoming too hot as this
can damage internal coil.

Fig. ET-21 Cutting metal band

3. Remove metal band with a pair of
pliers.

4. Disconnect injector hose.

5. Ingtall new injector hose, and
secure with hose clamp designed for
the purpose. Install clamp as close to
injector as possible so that hose clamp
screw is positioned with respect to
electric connector as shown in Figure
EF-140.

Fig. ET-22 Installing injector hose

Hose clamp tightening torque:
0.1 t00.15kg-cm
(1.4t0 2.1 in-0z)

Cautions.

a. Do not reuse injector gasket and
O-rings after removal.

b. Do not reuse fud hose damps after
loosening.

c. Before assmbling parts, remove
dugt and dirt with compressed air.

d. Be aure to ingal 13.5 mm (0.531
in) hose damps on the injector and
fud pipeside. Each damp hasa size
mark on it.

e. Replace hoses which have been
scratched or deformed.

f. After inserting fud hose into fud
pipe securely, clamp at a postion
10 mm (0.394 in) from the hose
end.

REPLACING FUEL
FILTER

The fud filter is designed especialy
for use with the electronic fud injec-
tion system. It should be replaced as
an assembly every 40,000 km (25,000
miles).

For removal and ingtalation pro-
cedures, refer to section "Engine
Fuel".

G 31

Fig. ET-23 Fue filter
ET-10

CHECKI NG AIR
REGULATOR HCOSES

Check ar regulator hoses for
leakage, cracks and deterioration.

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

Air regulator hoses

Fig. ET-24 Air regulator hoses

REPLACI NG AR

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. Thisin turn
reduces air intake efficiency, resulting
in poor engine performance.

For replacement intervals of air
cleaner element, refer to "Maintenance
Schedule".

Fig. ET-25 Air cleaner element
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P.C.V. VALVE

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

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

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

VENTILATION HOSE

1. Check hoses and hose connec-
tions for leaks.

2. Disconnect dl
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.

hoses and dean

ADJUSTMENT
OPERATING
PRESSURE OF
BOOST CONTROLLED
DECELERATION
DEVICE (B.C.D.D.)

CHECKING B.C.D.D.
CIRCUIT WITH FUNCTION
TEST CONNECTOR

Caution: Do not attach test leads of a
circuit tester to those other than
designated.

Manual transmission models

1. Check for continuity between A
and B when car is brought to a
complete stop. Refer to Figure ET-25.

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 ot more
than 16 km/h* (10 MPH)]. Refer to
Figure ET-25. ‘

*  Conduct this test by one of the

following two methods.

1) Raisng up rear axle housing with
stand.

2) Chasss dynamometer test

» If voltmeter reading is O volt a 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 vave 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.

Fig. ET-27 Checking

/ A
A /—1 ®
NS 5 EC373
M 1 Ignition key
P 8 2 Fuse
3 Amplifier
4 Speed detecting switch
Above |Omph: OFF
® 1 Bdow |Omph: ON
B 5 Function test connector

6 Vacuum control solenoid
vave

B.C.D.D. circuit with function test connector
(for manual transmission)

Automatic transmission models

1. Turn ignition key to "ON" posi-

tion.

2. With inhibitor switch "ON" ("N"

or "P" range), check for presence of

voltage across A and B. Refer to

Figure ET-25.

* If voltmeter reading is 12 volts
(d-c), B.C.D.D. circuit is function-
ing properly.

» If voltmeter reading is zero, check
for disconnected connector, faulty
solenoid valve or inhibitor switch.

3. With switch "OFF"

inhibitor

("1, "2", "D" or "R" range), check
for resistance between A and B. Refer
to Figure ET-25.

» If ohmmeter reading is 15 to 28
ohms, circuit is functioning proper-
ly.

» If ohmmeter reading is not above,
check for poor connection of con-
nector, faulty B.C.D.D. solenoid
vave or inhibitor switch.

4. If, by above checks, faulty part or

unit is located, it should be removed

and tested again. If necessary, replace.

DROR
B
1 Ignition key
1 2 Inhibitor switch
= N.P. range: ON

1,2,D, R, range. OFF
3 Vacuum control
solenoid vave
4 Function test connector

EC374

Fig. ET-28 Checking B.C.D.D. circuit with function test connector

ET-12
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Checking vacuum control
solenoid valve

1. Turn on engine key. (Do not start
engine.)

2. Ensure that solenoid vave clicks
when intermittently electrified as
shown in Figure ET-28.

3. If a dlick is heard, solenoid vave
isnormal.

4. If aclick isnot heard at all, check
for continuity with a circuit tester. If
discontinuity is detected, replace sole-
noid valve.

Checking
amplifier (Manual
transmission models)

The amplifier isinstalled at the rear

Checking inhibitor switch
(Automatic transmission
models)

Refer to the TM section.

Adjustment of set pressure
of B.C.D.D.

Generadly, 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

of the speedometer. To check, proceed
as follows:

1. Set circuit tester in dc ampere
range (1A min, full scale), connect test
probes of tester as shown in Figure
ET-29.

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 vave and speed detect-
ing switch circuits are functioning
properly, amplifier is faulty.

Ignition key

Amplifire

Speed detecting switch
Above 10 mph : OFF
Bdow 10 mph : ON
4 B.C.D.D. solenoid vave

WN =

EC376
Fig. ET-29 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. st
pressure, proceed as follows:

1. Remove the harness of solenoid
vave.

S

' SoIAenoi d ;dv\e harness
2 \/ EC377

Fig. ET-30 Removing harness of
solenoid valve

ET-13

2. Connect rubber hose between
vacuum gauge and intake manifold as
shown in Figure ET-33.

EC378

Fig. ET-31 Connecting vacuumgauge

3. Wam up the engine until it is
heated to operating temperature.

Then adjust the engine at normal
iding setting. (Refer to the item
"Idling Adjustment” 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
vave.
5. At that time, the manifold vacu-
um pressure increases abruptly to
-600 mmHg (-23.62 inHg) or above
and then gradually decreases to the
level st at idling.
6. Check that the B.C.D.D. st pres-
sure is within the specified pressure.

Specified pressure (0 m, sea levd
and 760 mmHg (30inHg) atmos-
pheric pressure)

Manud transmission:
-460 to -480 mmHg
(-18.1 to-18.9 inHg)
Automatic transmission:
-460 to -480 mmHg
(-18.1 t0-18.9 inHg)

Notes:

a When atmospheric pressure is
known, operating pressure will be
found by tracing the arrow line
"A". See Figure ET-34. When alti-
tude is known, operating pressure
will be found by tracing the arrow
line"B". See Figure ET-34.
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b. When checking the set pressure of
B.C.D.D., find the specified set
pressure in Figure ET-32 from the
atmospheric pressure and altitude
of the given location.

For example, if the car islocated at
an altitude of 1,400 m (4,600 ft),
the specified set pressure for
B.C.D.D. is 396 mmHg (15.6 inHQ).

7. If it is higher than the set level,
turn the adjusting screw counterclock-
wise until correct adjustment is made.

©

EC 409

Fig. ET-32 Adjusting set pressure

Intake manifoid

8. Race the engine and check for
adjustment.
9. If it is lower than the set level.
turn the adjusting screw clockwise
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

Vacuum gauge

Intake manifold

dynamometer or (3) by raising up rear
suspension meniber on a stand, accel-
erating the car to 64 to 80 km/h (40
to 50 MPH) in top gear (manua
transmission) or in "D" range (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

ET133

(\ H W\ )
(2) Chassis dynamometer M M '

\
(mmHg) (inHg) \\(<'M,|

600

550

450

400

Operating Vacuum of Boow

(3) Raise up rear axle housing by stand
Fig. ET-33 Testing operating pressure of the B. C.D.D.
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-30 (mmHg)
<750
24 29
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Fig. ET-34 Changes in operating pressure versus changes in atmospheric pressure altitude
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CHECKING SPARK
TIMING CONTROL
SYSTEM (Except
California)

DESCRIPTION

The transistor ignition unit is used
in the ignition system on dl models.
On the Non-California models, a dual
pick-up type distributor is used to
control spark timing.

This unit helps keep efficient opera-
tion of the engine by advancing spark
timing with the dual pick-up type
distributor before engine warming-up.
When the coolant temperature of the
engine is low, the water temperature
switch energizes a relay, which
activates the "advance" pick-up. of the
distributor. The system operation is
shown below.

The distributor consists of a water
temperature switch, relay and dua
pick-up coil and transistor ignitor unit.

) Water temper- o
Engine coolant temperature ature switch Relay Spark timing
57 t0 63°C * Bdow ON OFF Advanced
(134 to 145°F) | Apoe OFF ON Retarded

Battery R
e e
Primary winding 1! Resistor G
To starter
@
Advance ) ]
control reay
Secondary winding
Transistor |
ignition unit
= ’,—L Pick-up coil{ Rotor head
[ A
| N naa il ﬂ:ﬂ]ﬁ‘ J
Water N Distri-b-u tor L
temperature Reluctor & ft ﬁ'
switch Spakplugs +ex T F F
12 345 6

Note * : The water temperature
switch is dedgned to operate at a
coolant temperature somewhere be-
tween 57°C (134°F) and 63°C
(145°F).

Operating points vary dightly with
individual characterigtics.

Spark plugs

Reluctor

Water temperature switch
Advance control relay
Secondary winding
Primary winding

Pick-up coil

Rotor head

oO~NO U~ WNPE

Fig. ET-35 Spark timing control system circuit diagram

ET-15
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INSPECTION AND
ADJUSTMENT

PHASE DIFFERENCE

1. Disconnect engine harness red
wire connector from water tempera-
ture switch. _

2. Ground engine harness red wire
terminal to engine with a suitable lead
wire.

Fig. ET-36 Short-circuit of
advance control relay

3. With engine idling, adjust ignition
timing by rotating distributor to
specifications.

4.  With engine harness red wire con-
nector disconnected from water tem-
perature switch, idle engine. Check to
determine that phase delay is 6 degrees
in terms of crankshaft angular dis-
placement.

To correct proceed as follows:

(1) Referring to Figure ET-37, turn
out adjuster plate screws 12 to 2
turns. The screws are located at pick-
up coil assembly on retarded side.
(2) Turn adjuster plate until correct
phase difference is obtained.

Ignition timing is retarded when
plate is turned counterclockwise.

Note: Refer to graduations on breaker
plate to make adjustment easier.
One graduation corresponds to a
crankshaft angular displacement of
4 degrees.

Fig. ET-38 Phase difference
adjusting scale

(3) Make sure that the ignition
timing of advance side meets specifica-
tions.

(4) After adjustment, connect water
temperature switch harness.

WATER TEMPERATURE
SWITCH

Water temperature switch is located
at the thermostat housing of engine.

EC360

Fig. ET-39 Water temperature
switch

1. A thermometer and ohmmeter
are needed to check water temperature
switch.

ET-16

2. Checking "ON" of water temper-
ature switch. Starting water tempera-
ture from 50°C (122°F) and below,
check continuity of water temperature
switch to ensure that reading remains
zero until a water temperature rises to
57°C(134°F).

3. Checking "OFF" of water tem-
perature switch.

Increasing water temperature from
about 50°C (122°F), make continuity
check of water temperature switch.
Operation is normal if an ohmmeter
reading is infinite, at water tempera-
ture somewhere between 57 to 63°C
(134 to 145°F) and remains infinite at
above 63°C(145°F).

o
Q

EC366

Fig. ET-40 Checking water

temperature  switch

4. If it is satisfied both in steps 2
and 3 above, switch is good.

RELAY

The relay which controls the opera-
tion of dual pick-up coil isinstalled on
the right side of the engine compart-
ment, on the relay bracket at the
wheel housing.

Fig. ET-41 Relay

n_{cs )
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CHECKING
TRANSMISSION
CONTROLLED
VACUUM ADVANCE
SYSTEM (Manual
transmission models

1. Ensure that wiring connectors are
tight in place.

2. Ensure that vacuum hoses are
properly connected to their positions.
See Figure ET-1.

3. Ensure that distributor vacuum
controller properly functions.

4. Set timing light.

5. Run engine and keep it at 3,200

" to 3,500 rpm. Read spark timing.

timing.
and read spark timing.

The system is properly functioning
if spark timing in top (4th) position is
approximately 5° greater than that in
neutral position.

Note: To protect againg accidental
forward surge, engage parking brake
firmly while above check is being
made.

7. If spark timing does not vary at
al in steps 5 and 6 above, proceed as
follows:

(1) Disconnect vacuum switching
valve white wire connector.

(2) Set timing light.

(3) Run engine and keep it at 3,200
to 3,500 rpm. Read spark timing.

(4) Connect vacuum switching valve
white wire connector directly to bat-
tery pogtive (+) termina and read
spark timing.

Vacuum switching valve is normal if
spark timing advances by 5° when
connector is disconnected from bat-
tery postive (+) terminal. If not, top
detecting switch is faulty and should
be replaced. If spark timing does not
vay a dl in step 7 above, replace
vacuum switching vave.

8. Check for continuity in electrical
wiring with a function test connector.

Turn ignition switch on, but do not
run engine. Check for voltage across
terminals A and B as shown in Figure
ET-42.

1 Ignition switch
2 Top detecting switch

A(+)

3 Vaouum switching vave

4 Function test connector
EC408

Fig. ET-42 Checking for continuity in electrical wiring with

Electrical wiring circuit is normal if

voltmeter readings are as shown in the

chart below.
Transmission Voltmeter
indication
Top (4th) gear
position o
Other gear 12V
position

If readings are not shown, check for
loose harness and burned fuse.

CHECKI NG EXHAUST

GAS REQ ROULATI ON
(EGR) CONTROL
SYSTEM

(For California)

GEXKINGE GR CONTRCL
SYSTEM ON ENA NE

1. Visudly check E.G.R. control
system.

If necessary, wipe away oil to
facilitate inspection. If any hoses are
cracked or broken, replace.

2. With engine running, check
E.G.R. control system for proper func-
tion.

* When engine coolant temperature is

low:

(1) Méke sure that E.G.R. control
valve does not operate when engine
speed is increased from idling to 3,000
- 3500 rpm. To check the vave
operation, place a finger on the dia
phragm of E.G.R. control vave as
shown in the figure below.

ET-17

function test connector

EC361

Fig. ET-43 Checking E.G.R. control
valve
(2) Disconnect one end (E.G.R. con-
trol vave dde) of the vacuum hose
connecting E.G.R. solenoid vave to
E.G.R. control valve. Then increase
engine speed from idliing to 3,000-
3,500 rpm.

Meke sure that E.G.R. solenoid
valve is closed, and that throttle cham-
ber vacuum is not present at the end
(E.G.R. control vdve side) of the
vacuum hose. If vacuum is present,
check E.G.R. solenoid vave and water
temperature switch independently as
described later.

Fig. ET-44 Checking E.G.R. solenoid

valve

* When engine coolant temperature is
high:

(1) Make sure that E.G.R. control

vave operates when engine speed is

increased from idling to 3,000 - 3,500

\Y
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rpm. To check vave operation, place a
finger on the diaphragm of E.G.R.
control vave. See Figure ET-43.

(2) Disconnect one end (E.G.R. con-
trol vave side) of the vacuum hose
connecting E.G.R. solenoid vave to
E.G.R. control valve. Then, increase
"~ engine speed from idling to 3,000 -
3,500 rpm.

Meke sure that E.G.R. solenoid

vave opens, and that throttle chamber
vacuum is present a the end of the
vacuum hose. See Figure ET-44.
(3) With the engine idling, push the
diaphragm of E.G.R. control vave up
with your fingertips. Ascertain that
the engine operates irregularly due to
exhaust gases.

Checking each component in-
dependently.
* E.GR. control vave

Remove E.G.R. control vave and

vacuum hose from engine.
(1) Visudly check vacuum hose for
deterioration or deformation. If the
hose is damaged, vacuum lesk may
occur, resulting in improper operation
of E.G.R. control vave. Damaged hose
should be replaced.
(2) Apply a vacuum of 120 to 130
mmHg (4.72 to 512 inHg) to the
E.G.R. control vave as shown in the
figure below. The vave should move
to the full position, and remain open
for more than 30 seconds after the
vacuum has cut off.

Vacuum gauge

—~120 to —130 mmHg
= (—4.72 to —5.12 in Hg)

Fig. ET-45 Checking E.G.R. control

(3) Viwudly check E.G.R. control
vave for damage, wrinkle or deforma-
tion.

(4) Clean the sedting surface of
E.G.R. control vave with a brush and
compressed air, and remove foreign
matter from around the vave and
port.

e EC350
Fig. ET-46 Cleaning E.G.R. control
valve

* E.G.R. solenoid vave
Check E.G.R. soelnoid vave with
ohmmeter and battery, as follows:
(1) Connect ohmmeter to solenoid
lead wire and check continuity of the
solenoid. If continuity does not exist,
replace E.G.R. solenoid vave as a unit.

Fig. ET-47 Checking E.G.R. solenoid
valve
(2) If continuity exists in step (1)
above, apply electric current to the
solenoid intermittently. Make sure
that E.G.R. solenoid vave clicks. If
clicks are heard, E.G.R. solenoid vave
is functioning properly. If clicks are
not heard, replace E.G.R. solenoid
vave unit.

EC364

1 Battery
2 Solenoid valve

Fig. ET-48 Checking E.G.R. solenoid
valve

» Water temperature switch
Remove water temperature switch
from engine.
Check water temperature switch
with thermometer and ohmmeter.

ET-18

(1) Checking "ON" of water tem-
perature switch '

Starting from water temperature at
50°C (122°F) and below, check
continuity of water temperature
switch and ensure that a reading is
amost zero, that is, switchis ON.
(2) Checking "OFF" of water tem-
perature switch

Increasing water temperature from
about 50°C (122°F), make continuity
check of a water temperature switch.
Operation is normal if an ohmmeter
reading increases to infinite on condi-
tion that water temperature is some-
where between 57 to 63°C (134 to
145°F) and remains infinite at about
63°C(145°F) and above.

EC365

Fig. ET-49 Checking water temperature

(3) Ifitis satisfied both in steps (1)
and (2) above, switch is good.

CHECKING
EVAPORATIVE
EMISSION CONTROL
SYSTEM

FUEL TANK,

VAPOR LIQUID SEPARATOR
AND VAPOR VENT LINE

1. Check dl
filler cap. .
2. Disconnect the vapor vent line
connecting carbon canister to vapor-
liquid separator.

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

hoses and fud tank
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4. Supply fresh air into the vapor
vent line through the cock little by
little until pressure becomes 368
mmA(q (14.5 inAQ).

5. Shut the cock completely and
leave it unattended.

6. After 25 minutes, measure the
height of the liquid in the manometer.
7. Variation of height should remain
with 25 mmAq (1.10 inAg.).

8. When filler cap does not close
completely, the height should drop to

3-way connector (\

Carbon canister

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 mm Ag. (14.5 in Aq.)

Vapor-liquid separator

Tud filler cagp

EF198

Fig. ET-50 Checking evaporative emission control system

CARBON
CANISTER PURGE
CONTROL VALVE

Check for fudl vapor leakage, in the
distributor vacuum line, at diaphragm
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.

Fig. ET-51 Checking carbon canister
purge control valve

EF 199

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 (which is made up of a
retainer, diaphragm and spring).

CX—w
&2
S5—®

1 Cover

2 Digphragm

3 Retainer

4  Digphragm spring

EF200

Fig. ET-52 Carbon canister purge
control valve

CARBON CANISTER FILTER

Check for a contaminated element.

Element can be removed at the
bottom of canister installed on car
body.

ET-19

ET-21

Fig. ET-53 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 dlight resistance ac-
companied by vave 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 re-
sistance is felt, replace cap as an
assembly.

't
AIR xx. TO FUEL TANK i

EC370
Fig. ET-SA Fuel filler cap

CHECKING CATALYTIC
CONVERTER
(For California)

Checking catalytic converter with
an emission adjuster:

1. Apply parking brake with gear set

in neutral.

2. Place wheel lock under each tire.

3. Warm up engine thoroughly.

[About 80°C(176°F)]

4. Turn off the ignition switch.

5.  Remove connector of water tem-

perature sensor.

6. Connect emission adjuster to har-

ness connector of water temperature

sensor. See Figure ET-55.

Caution: Always keep emission ad-
juster lead wires away from high
tension cable so as not to damage
control unit.

|



Engine Tune-up

Turn ignition switch to the 1G
position, and short-circuit function
test connector terminals between (8)
and @ with ajumper wire. If warning
lamp comes on, catalyzer warning
system is functioning properly.

B

h P

(The catalyzer temperature sensor
should be checked as a single unit.)

If warning lamp does not come on,
proceed as follows:
1. Turn ignition switch to the I1G
position. Connect voltmeter between

-

B

terminals (7) (positive side) and (8§)
(negative sde) of function test connec-
tor. If voltmeter reading is approxi-
mately 12 volts, the circuit indicated
by large solid lines in Figure ET-57 is
OK.

;

GY 6Y

f
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FUNCTION |
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0—o0 0—o0
0—0 00O
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ST L
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ET-22

EC 389
Fig. ET-57 Wiring diagram 1
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Engine Tune-up

2. If voltmeter reading is not as
specified, check catalyzer warning
lamp and the circuit indicated by large
solid lines. If necessary, repair or
replace faulty parts.

E_ ) 8

3. Turn ignition switch to the IG
position, and short-circuit function
test connector terminals between (8)
and (9) with a jumper wire. Connect
voltmeter between terminals (7) (posi-

—1

tive) and (D (negative) of function
test connector. If voltmeter reading is
zero, the circuit indicated by large
solid lines in Figure ET-58 is OK.

| :
B
rJ GY GY
f
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é CATALYZER
18 WARNING
sBle LAMP
W
Y B
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@® FUNCTION (DS
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SENSOR
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—-0O®CA+OEY =
0- ST L

FUSE BOX l

TO STARTER SWITCH

ET-23

EC390

Fig. ET-58 Wiring diagram 2
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4. If voltmeter reading is not as
specified, check hold relay unit and
wiring indicated by large solid lines. If
the above unsatisfactory condition still
exists, replace switching module.

5. Check continuity between switch- termina @. If continuity exists be-
ing module terminal O and catalyzer tween two sets of terminals, the circuit
temperature sensor terminad @, and indicated by large solid lines in Figure
between switching module terminal ET-59 is OK.

(2 and catalyzer temperature sensor

=t -'r?ir-r-m[l

B
B
GY GY
f
GY
— B
NI CATALYZER
[ 3 WARNING
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——M®|®
w
Slold
GY BY
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HOLD RELAY
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TO IGNITION SWITCH
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Fig. ET-59 Wiring diagram 3
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Engine Tune-up

6. Check continuity between switch-
ing module connector (3) and terminal

® in fuse box. If continuity exists,

the circuit indicated by large solid
linesin Figure ET-60 is OK.
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Fig. ET-60 Wiring diagram4
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Engine Tune-up

7. Check continuity between hold
rlay terminal © and terminal ©
in fuse box. If continuity exists, the

-J

-

circuit indicated by large solid linesin

Figure ET-61 is OK.
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Checking catalyzer temperature

1. Apply parking brake.

2. Shift transmission into Neutra
(for manud transmission) and Park or
Neutral (for automatic transmission
models).

3. Connect a tachometer to the
engine. ,

4. Thoroughly warm up the engine.
5. Stop the engine after warm-up.

6. Disconnect high tension cord (to
No. 1 cylinder) at distributor.

Caution: Do not disconnect high ten-
sion cord on plug side.

7. Ensure that catalyzer temperature
sensor connector located under driver
seat istight in place.

8. Disconnect 2-pin catalyzer tem-
perature sensor connector under pas-
senger seat. -

9. Turn circuit tester knob to
[,000k£2 range and adjust position.

10. Attach test leads of circuit tester
to the sensor sde of connector that
has been disconnected in step 8 above,
and take atester reading.

11. Teder reading should be more
than 100k£2. If below this value, re-
place sensor.

12. Accelerate the engine and ob-
serve tachometer to ensure that engine
peed is sat at 2,500 rpm.

Note: Do not run the engine at more
than 3,000 rpm.

13. Keep the engine running at
2,500 rpm for at least two minutes.
14. Obsarve tester reading during
the operation in step 13 above. Re-
sistance on tester scade  should
decrease. If not, replace sensor.

15. Reduce engine speed and stop
the engine.

Note: After the above test has been
made, connect high tension cord
(to No. 1 cylinder) to its original
position in digtributor.

Checking catalyzer warning lamp

If catalyzer warning lamp does not
0o on when starter switch is turned on,
check for a faulty lamp. If lamp is not
faulty, check for discontinuity in the

line between starter switch and
warning lamp. Also check wires from
the starter switch to the warning lamp.
Repair or replace if necessary.

Checking catalyzer hold relay

1. Disconnect connectors of cata
lyzer hold relay.

2. Attach tester postive lead to ter-
minal (3) and negative lead to terminal
(4). continuity should exist.

3. Attach tester posdtive lead to ter-
mina (4) and negative lead to terminal
(3) . Discontinuity should exist.

4. Make sure that continuity exists
between terminals (T) and (2).

04y @
o1'h™e

ol

Switching module

The switching module cannot be
inspected off the vehicle To check,
use a connector terminal for factory
function test. If catayzer warning
system is found faulty through tests,
check warning lamp, hold relay, and
wiring. If nothing is wrong with them,
replace switching module.

When catalyzer warning
lamp lights

If catalyzer warning lamp lights,
check the following items.
(1) Disconnect connectors of cata
lyzer temperature sensor (when cata
lytic converter is cold), and measure
resstance of catalytic sensor with a
circuit tester.

If tester reading is more than
100kS2, the unit is normal.

ET-27

Note: Due inherent desgn of tester,
continuity exists when postive and
negative leads are reversad if diode
isnormal.

5. Mé&ke sure that -discontinuity
exists between terminals © and (8).
6. Apply a voltage of 12V to ter-
mina (£), and make sure that conti-
nuity exists between terminals (T) and
(D.

7. Rest catayzer hold relay. To
reset, remove reset hole cover of cata
lyzer hold relay, and insert a'bar of 5
mm (0.197 in) dia. into reset hole.

Reset hole

Reset hole covler
\/ Rest bar -

EC394

Fig. ET-62 Checking method of hold relay

If tester reading is less than 100k£2,
replace catalyzer temperature sensor.
(2) Check catadyzer temperature
warning device. (Refer to "Inspection
of Catalytic Warning Device".)

2. Check the pre-set value of Boost
Controlled Deceleration Device and
correct if necessary. (Refer to "Inspec-
tion of B.C.D.D.".)

3. Check ignition system for the
following items, and correct if neces
sary. (Refer to "Inspection of Ignition
System” in the "Engine Electrical"
section.)

(1) Ignition Amp

(D-(a) Faulty circuit

(D-(b) Connections loose or dis

connected
(2) Distributor

(2)-(a) Open cail

(2)-(b) Improper ar gap

(2)-(c) Electricity lesk at cap and

rotor head
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(3) Ignition coail
(3)-(a) Layer short circuit
(4) High tension wire
(4)-(8 Electricity lesk
(4)-(b) Wire disconnected
(5 Spak plugs
(5)-(a) Dirty
(5)-(b) Electricity lesk at upper
porcelain insulator.
4. Check catalytic converter. (Refer
to "Inspection of Cataytic Con-
verter".)
5. Check catalyzer temperature
sensor. (Refer to "Inspection of Cata
lyzer Temperature Sensor"”.)

CHECKING FLOOR
TEMPERATURE
WARNING SYSTEM

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 isturned 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 saure that floor temperature
sensor is cool [below 80°C (176°F)]
before carrying out the following:

(1) Remove rear sest.

(2) Turn ignition switch to the "I1G"
position.

(3) Ensure that floor temperature
warhing lamp goes out.

(4) Heat aress 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.

Note: Avoid heating floor sensor
directly.

Floor sensor F'OOT temperature Floor temperature
warning lamp

Contacts close OFF Bdow 115°C(239°F)

Contacts open ON Above 115°C(239°F)

If lamp does not come on, check
floor sensor connector for continuity
with a circuit tester.

If continuity exists after heating
aress 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 wirg(s) if
necessary.

3. Turn ignition switch to the "I1G"
position, and disconnect floor sensor

ET-28

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. See Figure ET-61.
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Note: Do not heat floor sensor direct-

ly- -
FLOOR TEMPERATURE WARNING R8
LAMP
B
'RB RB
|B|
F |
G BY. =
[ B
RBT| RB
BW \“L
FLOOR G TO IGNITION BW .
SENSOR SWITCH
RELAY *
0—0 | 0—O0 I~y
0—O0 0—oO
G| F.l0A G
0O—0O0 0—0O B
BW
o0—0O0 O0—0O
0O—0O0 0—0O =
BY (]
—0 J
0 Ts TAt
FUSE BOX |
FLOOR /1 D
TO STARTER SENSORI\
SWITCH
\—v EC403
Fig. ET-63 Wiring diagram of floor warning system
Floor sensor relay (See Figure ET-63) antinui:[y slwouLd exist. 12 volt should bg present.
Terminds (2) and (4) Terminas © and (3)
When checking floor sensor relay Continuity should exist. Continuity should exist.
unit, remove it, and conduct conti- Terminas (T) and (D Terminds (2) and ®
nuity and voltage tests as follows: Continuity should not exist. Continuity should not exist.
1. Terminds (f) and () 2. Terminas (5) and (g)
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If test results are not as indicated
above, replace faulty parts.

©0 ©

IG S IG

® ®

LAMP LAMP

FLOOR TEMPERATURE

SENSOR

EC404
Fig. ET-64 Checking floor sensor relay

ET-30

When floor temperature warning
lamp lights

Check floor temperature warning
lamp for the following items.
1. Open or short circuit in wiring
harness.
2. Condition of ignition system.
Refer to "Catayzer Warning Lamp
Lights' in the "Emission Control"
section. Repair or replace faulty
part(s) if necessary.
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
CANNOT CRANK Improper grade oil. Replace with proper grade oil.
ENGINE OR 3.0W Partially discharged battery. Charge battery.

CRANKING o
Malfunctioning battery. Replace.
Loose fan belt. Adjust.
Trouble in charge system. Inspect.
Wiring connection trouble in starting circuit. Correct.
Malfunctioning ignition switch. Repair or replace.
Malfunctioning starter motor. Repair or replace.

(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.

b. Check connection and cable.
c. Check starter motor.

When head lights stay bright,
a. Check wiring connection between battery and starter
motor.
b Check ignition switch.
c. 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 fud system isin 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.

c. 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.
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Condition

Probable cause

Corrective action

Ignition system in
trouble

Low or no current.

Malfunctioning distributor pick-up coil.
Improper ar gap.

Lesk 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 termina 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
Fue system Lack of fud. Supply.
malfunction Damaged €electronic fud injection harness or Replace. \
relay.
Malfunctioning fud pump (Listen to opera- Replace.

Low compression

ting sound).

Damaged control unit.

Saized injector (Listen to operating sound).
Saized cold start vave.

Malfunctioning air flow meter.

Damaged water temp, sensor.
Malfunctioning pressure regulator.

Dirty fud strainer.

Dirty or clogged fud pipe.

Clogged fud tank breather pipe.

Incorrect spark plug tightening or damaged
gasket.

Improper grade engine oil or low viscosty.
Incorrect vave clearance.

Compression lesk from vave seat.

Sticky vave stem.

Wesk or defective vave springs.

Compression lesk at cylinder head gasket.

For inspection procedures for
Replace. | electronic fud injection sys
Replace. ( tem components, refer to

Replace. engine fud section.

Replace.

Replace.,
Replace.
Replace.
Clean.

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 vave and vave guide.
Replace vave springs.

Replace gasket.

ET-32
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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 ail from plug hole, and then measure
cylinder compression.

Compression increases.

Compression does hot change.

Replace piston rings.
Overhaul engine.

Trouble in cylinder or piston ring.

Compression leaks from vave, cylinder head
or head gasket.

UNSTABLE
ENGINE IDLING

Ignition system

Engine mechanical
system in trouble

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 manifold and cylinder head bolts.

Incorrect vave clearance.

Adjust.
Replace.

Adjust.

Retighten bolts.
Adjust.

Fud system Clogged air cleaner filter. Replace element.
malfunction Damaged manifold gaskets, Replace gasket.
Intake air leskage at following points: Repair or replace.
Dipstick
QOil filler cap
Blow-by hoses
Intake air duct—air flow meter to throttle
chamber.
Damaged electronic fud injection harness. Replace. )
Seized injector (Listen to operating sound). Replace. For égspedifon
I . . procedures for
Malfqnf:tmnmg air regulator (During warm- Replace. dlectronic fud
up driving only) . injection s
Damaged control unit. Replace. tem compo-
Damaged water and air temp, sensor. Replace. nents, refer to
Malfunctioning throttle vave switch. Repair or replace. Eggin(?n Fuel
Irregular fuel pressure. Replace pressure regulator.” '
Others Malfunctioning E.G.R. control valve. Clean or replace.
HIGH ENGINE Dragged accelerator linkage. Check and correct accelerator linkage.
IDLE SPEED

Malfunctioning B.C.D.D. system.

Malfunctioning air regulator.

If engine idling speed rises above 1,800 to
2000 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 for air regulator,
refer to engine fud section.
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Condition Probable cause Corrective action
HIGH ENGINE Incorrect adjustment of idle speed adjusting Correct.
IDLE SPEED screw. 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.

Previoudy mentioned.

Adjust.
Clean, adjust or replace plugs.

Dress, or replace points. Also check
condenser.

ENGINE POWER
BELOW NORMAL

Fud system
malfunction

Air intake system
malfunction

Overheating

Throttle valve does not open fully.

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

Clogged fud pipe.

Dirty or clogged fud strainer.

Fuel pump will not work properly.

Clogged air cleaner.
Air leaking from manifold gasket.

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

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

Insufficient coolant.

Loose fan belt.

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

Improper engine oil grade.
Incorrect ignition timing.

For inspection
procedures for

Adjust. * electronic fud
Replace. 1 injection sys
tem compo-
Replace. > nents, refer to
Replace. Engine  Fue
Repair or replace.)  Section.

Replace pressure regulator if necessary.
Replace if necessary.

Replace.

Replace.

Replace element.
Replace gasket.
Repair or replace.

Replenish.

Adjugt fan belt.

Replace.

Replace.

Replace.

Flush, repair or replace.

Replace.

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

Adjust.
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Condition Probable cause Corrective action

Overcoadling Malfunctioning thermostat. Replace.

Others Improper octane fuel. Replace with specified octane fuel.
Improper tire pressure. Inflate to specified pressure.
Dragging brake. Adjust.
Clutch dipping. Adjust.

NOISY ENGINE

Ca knocking Overloaded engine. Use right gear in driving.

Mechanical knocking

Crankshaft bearing
knocking.

Connecting rod
bearing knocking.

Piston and cylinder
noise.

Piston pin noise.

Water pump noise.

Others.

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 aso increases
when engine is accelerated. Cause a midfire
on each cylinder and if the noise diminishes
amost 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 a each highest and
lowest dead end of piston. To locate the
place, cause a midfire on each cylinder.

This noiss may be caused by worn or
damaged bearings, or by the uneven surface
of diding parts.

An improper adjustment of vave clearance.
Noise of timing chain.
An excessve end-play on crankshaft.

Disasssemble cylinder head and remove
carbon.

Adjugt ignition timing.
Use specified octane fudl.
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 compresson 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.
Adjugt 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

Fud gem
malfunction

Defective cylinder head,
etc.

Improper ignition timing.
Improper heat range of spark plugs.

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

chamber
etc.
Damaged electronic fud injection harness.

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

Improperly adjusted vave clearance.
Excess carbon in combustion chamber.
Damaged vave spring (backfire, after fire).

Adjugt ignition timing.
Use specified spark plugs.

Repair or replace.

Replacel) o inspection procedures for

Replace. | electronic fud injection sys

Replace. [ tem components, refer to
Engine Fuel Section.

Replace.,

Adjust.

Remove head and get rid of carbon.
Replace it with anew one.

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

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

Damaged oil sed
crankshaft.

Loose or damaged locker cover gasket.

in front and rear of

Improper tightening of ail filter.

Loose or damaged ail pressure switch.

Renew gasket or tighten it.
Renew gasket or tighten it.
Renew oil sedl.

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
Excessve 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 vave oil sed lip. Replace sed lip with a new one.
Worn valve stem. Renew vave or guide.

Others Inadequate quality of engine oil. Use the designated oil.
Engine overheat. Previoudy mentioned.

POOR FUEL

ECONOMY

[gnition system

See the explanation
of the power decrease

Others

Emisson control
system

Fud sysem
malfunction

Exceeding idling revolution.

Malfunctioning E.G.R. system.

Fuel leakage.

Damaged electronic fud injection harness.
Damaged control unit.

Malfunctioning air flow meter.

Damaged air temperature sensor.
Malfunctioning throttle vave switch.

Fuel leakage at injector or cold start vave.
Fuel leakage at rubber fud hose.

Irregular fud pressure.

Adjugt it to the designated rpm.

Repair or tighten the connection of fue
pipes.

Replace.

Repair or replace.

Replace.®

Replace. For inspection procedures for
electronic fud injection sys

Replace. » tem 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 vave.
Functional deterioration of oil pump.
Blocked ail filter.

Use the designated oil.

Previoudy 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 presure

Excessve wear on the
diding parts

Scuffing of diding
parts

Increased clearance in various diding parts.

Blocked ail strainer.
Troublesin ail gauge pressure switch.

Oil pressure decreases.
Damaged quality or contamination of oil.

Air leskage from air intake duct.
Damaged air cleaner.

Overhest or overcoal.

Improper fud mixture.

Decrease of il pressure.
Insufficient clearances.

Overheat.

Improper fue mixture.

Disassemble and replace the worn parts with
new ones.

Clean it.
Replace it with a new one.

Previoudy mentioned.

Exchange the oil with proper one and
change element.

Repair or replace.
Change element.
Previoudy mentioned.
Check the fud system.

Previoudy mentioned.
Readjust to the designated clearances.
Previoudy mentioned.
Check the fud system.
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Engine Mechanical

L28 ENGINE

The L28 engineisa 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 asngle
unit, and features deep skirting.

CYLINDER BLOCK

The cylinder block, a monoblock
specidly cast structure, employs the
sven bearing-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 specia
forged steel. Provided with a high
capacity balance weight, it is charac-

GENERAL DESCRIPTION

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

EM272
Fig. EM-2 Crankshaft

PISTONS AND

CONNECTING RODS
New-design light-weight pistons are
cast aluminum dipper-skirt type with
invar-strut. The piston pin, a specid
hollow sted 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. Qil holes at the
connecting rod journals are located so
that oil is supplied to give maximum
[ubrication at full bearing load.

O
2

Fig. EM-3 Piston and connecting
rod

EM-2

CONTENTS
_________ EM-2 CAMSHAFT. .. ... ....................... EM2
_________ EM-2 VALVE MECHANISM. ... ..................EM3
__________ EM-2 CAMSHAFT DRIVE. . . ... ................EM3
_________ EM-2 MANIFOLDS. . ... .......................EM3
.......... EM-2

EM274
Fig. EM-4 Cylinder head

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

These parts are al hot press-fitted.

CAMSHAFT

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

Oil pipe

Fig. EM-5 Camshaft

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

There is no oil galery in the cam-
shaft and to lubricate the cam pad
surface of the rocker arm an ail pipe
with many oil holes is provided
adong 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 vave 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.

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. . . . .. ..

PRELIMINARY
CLEANING AND
INSPECTING

Before disassembling engine, note
the following:

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

= A
(O

EM277

MANIFOLDS

The intake manifold is cast au
num.

The exhaust manifold is a dua
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.

ENGINE DISASSEMBLY

CONTENTS

EM555
Fig. EM-8 Exhaust and intake manifold

PISTON AND CONNECTING ROD. . .. .. ... .| EM-6
EM-3 CYLINDER HEAD. ... ... ... . ... .. ....| EM-6

gaskets and  crankshaft and water
pump seds for dgns of leskage past
their gasketed surfaces.

2. Check fud pump for condition;
fud hoses for deterioration, cracks or
leskage of fud past their jointed or
connected surfaces.

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

EM-3

matter.

4.  Wipe dust and mud off engine.

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

6. Test dl pipings and electrica cir-
cuits for discontinuity or broken or
damaged insulation.
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ISASSEMBLY

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 eigine 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 Qil Filter
Wrench ST 19320000.

(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 ST05340000
Engine Stand ST0501S000

Fig. EM-9 Engine on engine stand

Remove oil level gauge.

Remove clutch assembly.

Remove high tension cable.
Remove spark plugs.

Remove distributor.

. Remove air regulator (T), 3-way
connector-to-rocker cover hose @),
throttle chamber-to-3-way connector
hose (3), ar regulator-to-connector
hose (4) and 3-way connector-to-air
regulator hose (5) as an assembly.

© NG

Fig. EM-10 Removing air regulator

10. Remove cold start vave 0 and
fuel pipe-to-cold start vave hose (2) as
an assembly.

EM 549
Fig. EM-11 Removing cold start valve

11. Remove E.G.R. control valve (j)
and vacuum switching valve (2) and
hoses as an assembly.

EM550

Fig. EM-12 Removing E.G.R. control
valve and vacuum switching
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.CDD.
3 Dash pot
EMS551
Fig. EM-13 Removing throttle
chamber

13. Remove fud return hose, fue
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.

. EM552
Canigter control vacuum tube

Canigter purge hose

Front engine dinger
Pressure regulator

Fuel feed hose
Fuel return hose

Fig. EM-14 Removing fuel hose

14. Remove water hose.

15. Remove thermostat housing,

thermotime  switch, temperature

switch, water temperature switch and

vacuum switching valve as an assem-

bly.
Thermostat housing | &

DA B W

EM553

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.vave to connector hose
4= 2 Sub heat shidd plate

oM "mar EM554
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 compressor mounting
bracket.

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 ST 17420001.

EM282

Fig. EM-19 Removing camshaft
sprocket

25.  Remove ail pipe.

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

ST10120000 to remove cylinder head

bolts. Loosen bolts from 0 to @ as

shown in Figure EM-20.

EM 285
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-20 Cylinder head bolt
loosening sequence

Note: For convenience in replacing
cylinder head, Chain Stopper
ST 17420001 is provided to support
timing chain during the service op-
eration. If this tool is used, timing
marks on crankshaft sprocket and 34. Remove piston and connecting
timing chain will remain aligned, rod assembly. Extract connecting rod
thus eliminating the problem of bearings and keep them in order.
re-aligning timing marks.

Fig. EM-23 Removing chain drive
sprocket

27. Invert engine.

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

30. Remove front cover.

o G
s

Fig. EM-24 Removing piston and
connecting rod
assembly

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

EM 284
Fig. EM-21 Removing front cover

. . EM288
31. Remove chain tensioner and

chain guides. Fig. EM-25 Removing flywheel

EM-5
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36. Remove main bearing caps.

Use Crankshaft Main Bearing Cap
Puller ST1651S000 to remove center
and rear main bearing caps. Keep them
in order.

Fig. EM-26 Removing rear main
bearing cap

37. Remove rear oil seal.

Fig. EM-27 Removing rear oil seal

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

~ i —N
Fig. EM-28 Removing baffle plate
and net

PISTON AND
CONNECTING ROD

1. Remove piston rings with a ring
remover.

Note: Take care not to lose valve
rocker guide.

Note: Avoid damaging piston rings by
spreading  excessively;  excessive
spreading makes them unfit for 2
further service as a result of break-
age or weakened tension.

Remove camshaft.

EM 294
Fig. EM-32 Removing camshaft

Note: Be careful not to damage cam-

Fig. EM-29 Removing piston ring shaft bearings and cam lobes

2. Press out piston pin with Piston 3.

Remove valves using Valve Lifter
Pin Press Stand ST 13 060001.

ST12070000.

ST12070000

ST13060001

EM103
Fig. EM-30 Removing piston pin

Fig. EM-33 Removing valve

3.  Keep disassembled parts in order.
4. Take care not to lose valve spring

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

CYLINDER HEAD

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

S
)

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.

Fig. EM-31 Removing rocker arm

EM-6
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INSPECTION AND REPAIR

CONTENTS

PREPARATION FOR INSPECTION. . . . . .. . .| EM- 7 PISTONS, PISTON PINS AND PISTON

CYLINDER HEAD AND VALVE . ... ... ..\ EM- 7 RINGS. . .. . EM-15
CHECKING CYLINDER HEAD CONNECTING ROD. . . ................... EM-16
MATING FACE. ... ............. ... ...\ EM- 7 CRANKSHAFT. . . . ... EM-16
VALVE ASSEMBLY. . ... ... . ....... ..\ EM- 7 BUSHING AND BEARING. . ... ... ... ...... EM-17
VALVE SPRING. . . . ... ... .. ... ... ... .. EM- 8 MEASUREMENT OF MAIN BEARING
ROCKER ARM AND VALVE ROCKER CLEARANCE. . . . . ... ... EM-17
PIVOT. . . .. EM- 9 MEASUREMENT OF CONNECTING ROD
VALVE GUIDE. . .. ....... ... ... .. .../ EM- 9 BEARING CLEARANCE .. .............. EM-17
VALVE SEAT INSERTS. .. ... ... ..... ../ EM-10 FITTING BEARINGS . .. ... ... ... ... ... EM-18

CAMSHAFT AND CAMSHAFT BEARING EM-11 MISCELLANEOUS COMPONENTS. . . .. ... . .. EM-19
CAMSHAFT BEARING CLEARANCE . . . . | EM-11 CRANKSHAFT SPROCKET, CAMSHAFT
VALVE TIMING. . ... ... ... ... . ... ... .. EM-11 SPROCKET. . . .. ... ... EM-19
CAMSHAFT ALIGNMENT. . .. ... ... ... .| EM-12 CHAIN TENSIONER AND CHAIN

CYLINDER BLOCK .. ...... ... ... .......| EM-12 GUIDE ... ... ... .. , .. EM-20
HOW TO MEASURE CYLINDER FLYWHEEL . .. ... ... ... . ... .. .. ...\ EM-20
BORE. . . ... . . EM-13 FRONT COVER AND REAR OIL SEAI EM-20
CYLINDER BORING. . .. ... ... ...... ...\ EM-13

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 al parts. They should be free of
gaskets or seadlant.

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

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

1. Make a visud 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

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".

Thelimit is as follows:

A+B =0.2 mm (0.0079 in)

VALVE ASSEMBLY

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

2. Vdve face or vdve sem end
surface should be refaced with a vave
grinder.

Note: Never remove camshaft bear- T .
ings unless you have a suitable Heed surface flatness i p . rrj
machine for boring camshaft bear- ‘J
ing in line. If you once remove Standard Maximum t
camshaft bearings bearing centers
will come out of alignment; re less than 0.05 0.1 mm EM295
conditioning is very difficult with- mm (0.0020 in) (0.0039 in) Fig. EM-36 Intake and exhaust valve
out center borings. dimensions

EM-7
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| Vave head diameter | N | 440t044.2 (1732 to 1.740)

H mm (in) Ex. | 35.0t035.2(1.378 to 1.386)

| vavereng In. 114.9 to 115.2 (4.524 to 4.535)
mm (in) Ex. | 1157 to 116.0 (4.555 to 4.567)

b | Vave 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 | Vaveseat angleln. & Ex.

45° 30'

VALVE SPRING

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

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

Fig. EM-39 Measuring spring
sguareness

EM 030
Fig. EM-37 Checking valve stem _ o
diameter Fig. EM-38 Regrinding valveface
Note: When valve head hasbeen worn
down to 0.5 mm (0.0197 in) in
thickness, replace the valve.
Grinding allowance for valve sem
end aurface is 0.5 mm (0.0197 in) EM113
or less. Fig. EM-40 Measuring spring tension
Valve soring specifications
Vave spring free length mm (in)
OULEY 49.98(1.968)
I 44.85(1.766)

Vave soring pressured length

(valve open) mnvkg (in/lb)
Intake OULEN 29.5/49.0(1.161/108) 4
INEN 24.5/25.5(0.965/56.2)
Exhaust  OULer .. 29.5/49.0(1.161/108) "
LMY . 24.5/25.5(0.965/56.2)

Vdve spring assembled height

(vdve close) mm/kg (in/lb)
OULEY. o 40.0/21.3(1.575/47.0)
I 35.0/12.3(1.378/27.1)
Out of square ("'S") mm (in)
OULEY. 2.2(0.087)
INNer 1.2(0.047)

EM-8
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ROCKER ARM AND
VALVE ROCKER PI VOT

Check pivot head and cam contact
and pivot contact surfaces of rocker
am 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 vave
guide and vave stem. If clearance
exceeds designated limit, replace worn
parts or both vave and vave guide. In
this case, it is essential to determineif
such a clearance has been caused by a
worn or bent vave stem or by aworn
vave guide.

Exhaust 8.3 to 85 dia
(Oﬁto 0.355)
3(0.12)-41-
Intake 8.000 to 8.018

~——_ (03150 to 0.3157)
i

759.0 (2.323) -H

EM297 Unit: mm (in)

Fig. EM-41 Valve guide dimensions

Determining clearance

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

Valve guide specifications

Intake vave Exhaust valve Wear limit
Valve guide inner 8.000 to 8.018 (0.3150 to 0.3157) —
diameter mm (in)
Vave stem 7.965 to 7.980 7.945 to 7.960
diameter mm (in) | (0.3136 to 0.3142) (0.3128 to 0.3134)
Guide to stem 0.020 to 0.053 0.040 to 0.073 01
clearance mm (in)| (0.0008 to 0.0021) (0.0016 to 0.0029) ’

As an emergency expedient, avave
can be pushed into vadve 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 para-
ld with rocker arm. (Generally, a
large amount of wear occurs in this
direction.)

Max. dlowable deflection

~t'- 0.2 mm (0.008 in)
!E fif \
30 mm (1.18)

)
/

EM115

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

Replacement of valve guide

Vdve 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 sSde guide
hole at room temperature.

Intake Exhaust
104 to 10.6 104 to 10.6
0.409 to O. 0.409 to 0.
( “ Ito 417) ( 40 1_:) 417)
i I
] ﬁ! |
1 \ :/
i H
[ | 1
—ia T —~a A
EM116

Fig. EM-43 Valve guide hole for
service

Sarvice vave guide outer diameter
mm (in)

12.223 to 12.234 (0.4812 to 0.4817)

Sarvice vave guide hole inner
diameter (a) mm (in)

12.185 to 12.196 (0.4797 to 0.4802)

Interference fit of vave guide hole
mm (in)

0.027 to 0.049 (0.0011 to 0.0019)

3. Carefully press new vave 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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Unit: mm (in)

L28

. 45597 to 45.613 .
(1.7952 to J1.7958) da 7.| 55 (0.269)

Intak ]
nake 9 (0.354) R 15 L
; : 3 f
. . . 10t0 15 — \
i . 125
Fig. EM-44 Reaming valve guide (0039 t0 0.059) R |--39 (15354) dia—| (G,0402)

v
--32.6 (1.283) dia ;
I ¢
4, Ream bore with vave guide ; )
pressed in, using Valve Guide Reamer - \
SetST1103S000. Exhaust \(/3(')0\7/
Reaming bore: b
8.000 to 8.018 mm —30 (1.181) dia.-- :
(0.3150 to 0.3157 in) 37580 to 37506
5. Correct vave seat surface with (1.4795 to 1.4802) dia I

new valve guide as the axis.

EM300 Fig. EM-46 Sandard valve seat dimensions

Cylinder head recess diameter

For standard insert 45.000 to 45.016 (1.7717 to 1.7723)
VALVE SEAT INSERTS Intake
. For service insert 44.500 to 44.516 (1.7520 to 1.7526)
Check valve seat inserts for any
evidence of pitting at valve contact For standard insert 37.000 to 37.016 (1.4567 to 1.4573)
surface, and reseat or replace if worn Exhaust
excessively. For service insert 37.500 to 37.516 (1.4764 to 1.4770)
Valve seat insert of 0.5 mm (0.020
in) oversize is available for service in
this engine. Intake 0.081 to 0.113 (0.0032 to 0.0044)
Interference
fit mm (in) Exhaust 0.064 to 0.096 (0.0025 to 0.0038)

Replacing valve seat insert

1. Old insert can be removed by the bottom face of the insert recess in
EM436 boring it out until it collapses. The cylinder head.
machine depth stop should be set so 2. Select a suitable valve seat insert
Fig. EM-45 Correcting valve seat that boring cannot continue beyond and check its outside diameter.

EM-10
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3. Machine cylinder head recess to
the concentric circles in vave guide
center so that insert will have the
correct fit. i
4. Ream the cylinder head recess at
room temperature.

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. Vave seats newly fitted should be
cut or ground usng Cutter Set Vave

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

clean vave and vave seat.

5. Heat cylinder head to a tempera- Seat ST 11650001 at the specified

Unit: mm (in)
L28
60° 300
2;0&
Intak N A 0 Exhaust N
ntake & RE20°\ N
SN o 900
N T - J " » /<>\
39 (1535) dla,-J ~
1416 (1.638) dia - "
t—438 (L724) dia-
~—45 (1.772) dia.-— 32.6(1.283) dia.
34.6(1362) dia

Fig. EM-47 Sandard valve seat dimensions

CAVSHAFT AND
CAVSHAFT BEAR NG

CAMSHAFT BEARING
CLEARANCE

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

VALVE TIMING

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

EM119

Fig. EM-48 Checking camshaft bearing

Camshaft journal to bearing clearance

L28 Standard Wear limit
EM120

Fig. EM-49 Valve timing diagram

0.038 to 0.067

(0.0015 to 0.0026) 0.1 (0.0039)

Oil clearance mm (in)

48.000 to 48.016
(1.8898 to 1.8904)

Inner diameter of cam
shaft bearing mm (in)

EM-11
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Unit: degree
a b c d e f
248 | 248 16 52 14 | 54
L28 Standard Bend limit
Camshaft bend 0.02 (0.0008) 0.05 (0.0020)
mm (in)

CAMSHAFT ALIGNMENT

1. Check camshaft, camshaft journal
and cam surface for bend, wear or

Camshaft specifications

Standard height of cam

Wear limit of cam height

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

journal

Maximum tolerance in journal diameter

Camgshaft end play

damage. If damage is beyond limits,
replace affected parts.

2. A bend vdve is one-hdf of the
reading obtained when camshaft is
turned one full revolution with a dia
gauge applied to the center journal.

EM 302 '
Fig, EM-50 Checking camshaft bend

mm (in)
........................................................................................................ 40.30 to 40.35 (1.5866 to 1.5886)
........................................................................................................ 40.30 to 40.35 (1.5866 to 1.5886)
mm (in)............ ] 0.25(0.0098)

mm(n).. ... 0.05(0.0020)
mm(n)... 0.1 (0.0039)
mm(in).......... 0.08 to 0.38 (0.0031 to 0.0150)

L28 Standard Maximum tolerance
Surface flatness less than
mm (in) 0.05 (0.0020) 0.10(0.0039)
CYLINDER BLOCK 2. Measure top of cylinder block

1. Visudly check cylinder block for

cracks or flaws.

(cylinder head mating face) for warp-

it.

age. If warpage exceeds limits, correct

EM-12

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
"A".

Depth of cylinder block grinding is

'‘B".

Thelimit is as follows:
A + B =0.20 mm (0.0079 in)
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AN | EM303
Fig. EM-51 Checking cylinder block
surface

3. Usdng 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 aong bores for taper and around
bores for out-of-round. See Figure
EM-53.

Out-of-round X
Taper A-

\J!EM304
Fig. EM-52 Measuring cylinder bore
diameter

4. When wear, taper or out-of-round
isminor 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. Messure
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.

Unit: mm (in) EM125
Fig. EM-53 Cylinder bore measuring
positions
Standard Wear limit
inner diameter 86.000 to 86.050 0.20
(3.3858 to 3.3878) | (0.0079)
Cylinder bore mm (in) | &4 of.round | 0.015(0.0006)
Taper 0.015(0.0006)
. . . 0.20
Difference cylinder bore | mm (in) 0.05 (0.0020) (0.0079)

Overgze pigons (with pin) specifications

Piston diameter
Standard
0.50(0.0197)
1.00(0.0394)

mm (in)

Overdsze
Overdsze

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,
al other cylinders must also be bored

a the same time.

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

-EM-13

3. The dze 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-55 Measuring piston skirt

Rebored sze caculation

D=A+B-C=A.+ [0.005 to
0.025 mm (0.0002 to 0.0010 in)]

where,

Honed diameter

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

QwW>»0

Note: To prevent grain due to cutting
heat, bore cylinders in this order:
1-53-6-2-4.

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

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

6. As afinad 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)
Feder gauge mm (in) 0.04(0.0016)
Extracting force kg (Ib) 0.2 to 15 (0.44 to 3.31)

Cylinder liner for service

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

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

Notes:

a. When measuring clearance, dowly
pull feder gauge straight upward.

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

==Y W OF 1
EM 305
Fig. EM-56 Measuring piston fit in
cylinder

Note: If cylinder boreisworn beyond
limits, use-cylinder liner.
Undersze 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)

N N N N L28
AAA A Outside diameter Inner diameter
4.0 (0.1575) 90.00 to 90.05
Undersize (3.5433 to 3.5453)
45 (0.1772) 90.50 to 90.55 85.50 to 85.60
Undersize (3.5630 to 3.5650) (3.3661 to 3.3701)
: 50 (0.1969) 91.00 to 91.05
- Undersize (3.5827 to 3.5846)

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 stedl wire. Clean out oil slots
in bottom land of ail ring groove.

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

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

EM129
Fig. EM-57 Measuring piston ring
sideclearance

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

Side dearance Unit: mm (in)
L28 Standard Weer limit
Too in 0.045 t0 0.08
P ring (0.0018 to 0.0031)
0.1 (0.0039)
. 0.030 to 0.070
Second fing | ) 5012 t0 0.0028)
Ring gap Unit: mm (in)
L28 Standard Weer limit
Too in 0.23 t0 0.38
pring (0.0091 to 0.0150)
. 0.15 to 0.30
Second ring (0.0059 to 0.0118) 1.0(0.0394)
ol rin 031009
g (0.0118 to 0.0354)

Messure piston pin hole in re-

pin into piston pin hole to such an

lation to outer diameter of pin. If wear
exceeds limit, replace each piston pin
together with piston on which it is
installed.

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

feeler gauge. 6. Determine the fitting of piston
Ring should be placed to diameter

at upper or lower limit of ring travel.

EM131
Fig. EM-59 Piston pin fitting

Fig. EM-60 Measuring piston pin
diameter

Unit: mm (in)

~_~——=EM130
Fig. EM-S8 Measuring ring gap

- - - — L28

Notes: Piston pin outside diameter 20.993 to 20.998 (0.8265 to 0.8267)

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

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

. . 0.015 to 0.033 (0.00059 to 0.00130)
pin to connecting rod

EM-15
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Standard

Maximum

Connecting rod bend
or torsion (per 100 mm
or 3.94 in length)

0.03 (0.0012)

0.05 (0.0020)

mm (in)
L28 Standard Maximum
. . 0.2 t0 0.3
Big end play mm (in) (0.008 to 0.012) 0.6 (0.024)

CONNECTING ROD

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

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,
sdect rod so that weight difference
between new and old ones is within
7 gr (0.247 0z).

4. Instal 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
adong journals for taper and around
journals for out-of-round. See Figure

Out-of-round

X-Y
Taper A-B

N
All main journa

- —
30.5 (1.201)
i
27 (1.063)
Ty
19.5 (0.768)

F

. 7 195 (0.768)

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 journal
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
dia gauge with its indicating finger
resting on center journal.

. EM137

EM-63 for detailed information. Fig. EM-64 Checking crankshaft 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.

Fig. EM-65 Checking crankshaft end

5. Install crankshaft in cylinder I
block and measure crankshaft free end pay
play.
L28 Standard Wear limit
Crankshaft free end 0.05 to 0.18 ,
play mm (in) (0.0020 to 0.0071) 0.3(0.0118)
6. At the rear end of crankshaft, 65 to 7.0 mm
check crankshaft pilot bushing for (0.26 to 0.28 in)
wear or damage. Replace it if damage Pilot bushing
is detected.
To replace crankshaft rear pilot
bushing proceed as follows:
(1) Pull out bushing using Pilot
Bushing Puller ST 16610001.
\ EM 308
Fig. EM-67 Pressitting 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 ail bushing.

BUSHING AND
BEARING

MEASUREMENT OF
MAI N BEAR NG 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.

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-lb)

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

VEASUREMENT OF
GONNECTI NG ROD
BEAR NG 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-1b)



Engine Mechanical

Bearing oil dearance

L28

Standard

Weer limit

Main bearing clearance
mm (in)

0.020 to 0.072
(0.0008 to 0.0028)

0.12(0.0047)

Connecting rod bearing
clearance mm (in)

0.025 to 0.055
(0.0010 to 0.0022)

0.12(0.0047)

2. If clearance exceeds gpecified
valve, replace bearing with an under-
Sze bearing and grind crankshaft jour-
na adequately.

FITTING BEARINGS

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

Bearing

7

Fig. EM-70 Checking bearing crush

Bearing
crush .,

EM 143

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 sde until bearing back
surface touches the recess.

3. Then, measure bearing crush "H"
with a feder gauge. See Figure EM-70.
The standard bearing crush vaue is
listed below.

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

Bearing crush

AN

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)

Main bearingundersize

Unit: mm (in)

L28 Bearing top thickness Crank journal diameter
STD 1822 to 1.835 54.942 to 54.955
(0.0717 to 0.0722) (2.1631 to 2.1636)
0.25 (0.0098) 1.947 to 1.960 54.692 to 54.705

Undersize

(0.0767 t0 0.0772)

(2.1532 to 2.1537)

0.50 (0.0197)
Undersize

2.072 to 2.085
(0.0816 to 0.0821)

54.442 to 54.455
(2.1434 to 2.1439)

0.75 (0.0295)

2.197 to 2.210

54.192 to 54.205

Undersize (0.0865 to 0.0870) (2.1335 t0 2.1341)
1.00(0.0394) 2.32210 2.335 53.942 to 53.955
Undersize (0.0914 to 0.0919) (2.1237 to 2.1242)

EM-18

N

fay
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"



o

11 \Ie)0t>

64

Engine Mechanical

Connecting rod bearing undersize

Unit: mm (in)

L28

" Bearing top thickness

Crank pin diameter

STD

1.493 to 1.506
(0.0588 to 0.0593)

49.961 to 49.974
(1.9670 to 1.9675)

0.06 (0.0024) Undersize

1523 to 1.536
(0.0600 to 0.0605)

49.901 to 49.914
(1.9646 to 1.9651)

0.12 (0.0047) Undersize

1553 t0 1.566
(0.0611 to 0.0617)

49.841 to 49.854
(1.9622 to 1.9626)

0.25 (0.0098) Undersize

1.618t0 1.631
(0.0637 to 0.0642)

49.711 t0 49.724
(1.9571 to 1.9576)

0.50 (0.0197) Undersize

1.743t0 1.756
(0.0686 to 0.0691)

49.461 to 49.474
(1.9473 to 1.9478)

0.75 (0.0295) Unsersize

1.868 t0 1.881
(0.0735 to 0.0741)

49.211 to 49.224
(1.9374 to 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 (0.04331 in) total indi-
cator reading, replace camshaft
sprocket. Also check for end play.

Fig. EM-71 Checking camshaft
sprocket  runout

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

EM310

Fig. EM-72 Checking camshaft
end play

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

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

EM-19

(1) Turn engine until No. 1 pistonis
a 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° 15°

. EM 146
10°
Fig. EM-73 Camshaft locate plate
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® to (3): Timing mark
1 to 3 : Location hole

Before adjustment

Oblong groove
Loceation notch

After adjustment EM311

Fig. EM-74 Adjusting camshaft sprocket location

(2) Turn engine until No. 1 pistonis
a 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 dso
be used. The amount of the modifica-
tion is a4° rotation of crankshaft.

(3) If the vave timing cannot be
corrected by usng 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.

(499 When modification becomes
impossible even by transferring cam-
shaft location hole, replace chan as
sembly.

CHAIN TENSIONER AND
CHAIN GUIDE

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

Fig. EM-75 Camshaft drive mechanism

FLYWHEEL

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

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

EM-20

EM 147

EM312
Fig. EM-76 Checking flywheel
deviation

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 GCOVER AND
REAR QL SEAL

First check front cover and rear oil
sed for worn or folded over seding lip
or oil leskage. If necessary, instdl a
new sea. When ingtalling a new sedl,
pay attention to mounting direction.

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

Front
4

Front Rear

EM150

Fig. EM-77 Oil seal of crankshaft

"
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PRECAUTIONS

1. Use thoroughly cleaned parts.
Especially, make sure that oil holes are
clear of foreign matter.
2. When ingtalling diding parts such
as bearings, be sure to apply engine ail
to them.
3. Use new packings and oil sedls.
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 sedlant

Use sedant to eliminate water and
oil leaks. Parts requiring sedlant 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

(0.787 t0 0.984 in)

L
£

Apply sedlant at these points. gwrm,
Fig. EM-79 Applying sealant
(Main bearing cap and

cylinder  block)

Points be
applied sedlant

EM315 S
Fig. EM-80 Applying sealant
(Cylinder  block)

CYLINDER HEAD
1. Vave assembly and vave spring

Using Vave Lifter ST12070000, set
vave spring seat in position, and fit
vave guide with oil seal.

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

ST12070000

Fig. EM-81 Installing valve
EM-21

CONTENTS
........ EM-21 PISTON AND CONNECTING ROD. ... ... .. EM-22
........ EM-21 ENGINE ASSEMBLY. .................... EM-22
Cylinder block Rear main bearing cap Notes:
a. Enaure that valve face is free from
(\// ® ' foreign matter. ,
20to 25 mm b. Outer valve Fring is of an uneven

pitch type. Ingall spring facing
painted sde to cylinder head aur-
face.

Painted color; Red

Painted 5de_ -

Nalow pitch  Wide pitch

EM316
Fig. EM-82 Ingtalling valve spring

2. Vave rocker pivot assembly
Screw vave rocker pivots joined
with lock nuts into pivot bushing.
3. Camshaft assembly
Set locating plate and carefully
ingtall camshaft in cylinder head. Do
not damage the bearing inside. Oblong
groove of locating plate must be
directed toward front sde 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-1b)
At this time, check camshaft end

play.

~ EM318

Fig. EM-84 Ingtalling camshaft
sprocket

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

EM
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.

Fig. EM-86 Assembling cylinder head

EM320

PISTON AND
CONNECTING ROD

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

ST13030001

EM156
Fig. EM-87 Installing piston pin

Front mark

EM438

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
ST 13030001 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.

c. Be sureto 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.

c. In the combined ail ring, upper rail
is same as lower one.

EM-22

|
L

EM158
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
ST05340000 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.

EM322
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- 7. Install side oil seals in rear main
en bolts to specified torque. bearing cap. Prior to installing, apply

Tightening torque: sealant to seals.

4.5 to 5.5 kg-m
(33 to 40 ft-1b)

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 8. Install rear oil sea using Crank-

d. Tighten bearing cap bolts gradually Apply lithium grease to sealing lip of
in two to three stages outwardly oil seal.
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-93 Driving side oil seal

Fig. EM-94 Installing rear oil seal

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

Fig. EM-91 Torque sequence of
cap bolts Tightening torque:

13 to 15 kg-m (94 to 108 ft-lb)
6. Make sure crankshaft has proper
end play.
Crankshaft end play:

0.05 to 0.18 mm
(0.0020 to 0.0071 in)

EM327
Fig. EM-95 Ingtalling flywheel

Fig. EM-92 Checking crankshaft
end play

EM324 11. Insert pistons in corresponding

cylinder using Piston Ring Compressor
EM03470000.

EM-23

Fig. EM-96 Installing piston-rod
assembly

Notes:

a. Apply engine oil to diding 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.

5 Top ring
3 % Qil ring
8
\'a
5
=
=~
=]
=
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-lb)

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. Ingal cylinder head assembly.

EM330
Fig. EM-100 Cylinder head bolts

(1) Thoroughly clean cylinder block
and head surface.

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

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

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

(490 When ingtdling cylinder head,
make sure that dl vaves are apart
from head of pistons.

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

(6) Temporarily tighten two bolts
(M (2 shown in Figure EM-106.

Tightening torque:
2 kg-'m (14 ft-Ib)
15. Ingtall crankshaft sprocket and

distributor drive gear and fit oail
thrower.

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

16. Ingtall timing chain.

Notes:
a Make aure that crankshaft and cam-
shaft keyspoint upwards.

Chain guide
Chain tensioner
Crank sprocket
Cam sprocket
Chain guide

LI S R S

EM169
Ingtalling timing chain

Fig. EM-101

b. S timing chain by aligning its
mating marks with those of crank-
shaft gprocket and camshaft gorock-
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 dretches excessively,
adjus camshaft sprocket at No. 2
or No. 3 hole.

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

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

Note: Adjug protrusion of chain ten-
soner gindleto 0 mm (0 in).

Ry
N )
@

Sl

Fig. EM-102 Installing chain tensioner

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

20. Install front cover with gasket in
place.

EM-24

Fig. EM-103

Ingtalling front cover

Notes:

a. Apply sealant to front cover and
corners of upper section of cylinder
block asshown in Figure EM-74.

b. Ingall front cover with head gasket
in place.

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

d. Note that different types of bolts
areusd.

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

«o*!

EM 332
Fig. EM-104 Front cover bolts

Tightening torque:
SzeM8 (0.315 in)
10 to 16 kgm
(7.2 to 11.6 ft-Ib)
Sze M6 (0.236 in)
0.4 to 0.8 kgom
(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-lb)
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Fig. EM-105 Installing crankshaft
pulley

22. Findly 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.

Specia tool Cylinder Head Bolt
Wrench ST10120000

Tightening torque:
1lstturn
4.0 kgm (29 ft-1b)
2nd turn
6.0 kg-m (43 ft-1b)
3rd turn

6.5 to 85 kgm
(47 to 61 ft-lb)

Qi T EM335

Fig. EM-106 Tightening sequence

Notes:

a. Be aure to tighten two small bolts.

b. After engine has been operated for
svera minutes retighten if neces-
sry.

23. Ingal oil pump and distributor
driving spindle in front cover.
Tightening torque:
11 to 15 kg-m
8.0 to 10.8 ft-Ib)

Notes:

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

b. Ingall 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 amaller
bow-shape will be faced toward the
front.

c. Do not forget to ingall gasket.

; ELO09
Fig. EM-107 Setting distributor
driving spindle

Fig. EM-109 Setting distributor
drivespindle

24. Install fud pump and water-inlet
elbow in their positions.
Fuel pump tightening torque:
12 to 18 kgm
(8.7 to 13.0 ft-lb)

EM-25

Note: Do not forget to ingall fud
pump spacer and packing between
acer and block, fud pump.

25. Ingtall ail strainer, oil pan gasket
and oil pan.

Notes:

a. Apply ssalant 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 kgm (4.3 to 7.2 ft-Ib).

26. Adjust vave clearance to the
specified dimensions.
Specid tool Pivot Adjuster
ST10640001

Tightening torque:
5.0 to 6.0 kg-m
(36 to 43 ft-Ib)

Notes:
a Fir¢ st dearance to the cold
Specifications.

gauge
}/&- st Fee] R

Fig. EM-110 Adjusting valve
clearance

b. After engine has been assembled,

run it for at leas severa minutes,
and finally adjus dearance to the
warm specifications.

For details, refer to "Adjuding
intake and exhaug valve clearance’
in ET section.

27. Install rocker cover.

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

Intake, exhaust manifold
nut tightening torque:
Sze8M
14 to 18 kg-m
(10 to 13 ft-Ib)
Sze 10M
4.0to 55 kg-m
(29 to 40 ft-1b)
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L28
Intake 0.20 (0.0079)
Cold
Valve clearance Exhaust 0.25 (0.0098)
mm (in) Intake 0.25 (0.0098)
Hot
Exhaust 0.30(0.0118)

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

30. Ingtall thermostat housing, ther-
motime switch, temperature switch,
water temperature switch and vacuum
switching vave as an assembly.

31. |Install water hose.

32. Ingtall fud return hose, fud feed
hose, vacuum dgnd hose, canister
purge hose and front engine dinger.

Notes:

a. Do not reuse hose clamps after
removal. Always ingall new ones.
Two types of hose damp are used.
One type is 135 mm (0.531 in)
[.D. and the other is 15 mm (0.592
in). Do not confuse one with the
other when ingalling.

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

Hose clamp tightening torque:
0.10 to 0.15 kg-m
(0.7tol .Oft-1b)

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

Throttle chamber tightening torque:
14 to 18 kg-m
(10 to 13 ft-Ib)

34. Instal E.G.R. control vave,
vacuum switching vave and hoses.

35. Ingtall cold start vave and fud
pipe to cold start valve hose as an
assembly.

36. Ingtal ar regulator, 3-way con-
nector to rocker cover hose, throttle
chamber to 3-way connector hose, air
regulator to connector hose and 3-way
connector to ar regulator hose, as an
assembly.

37. Install distributor.

38. Ingtall spark plug.

Tightening torque:
15 to 2.0 kg-m
(11 to 14 ft-lb)

39. Connect distributor to high ten-
son cables.

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

40. Install the left engine mount
bracket.

41. Ingtal clutch assembly.

Specid tool Clutch Aligning
Bar ST20630000

Tightening torque:
12 to 2.2 kgm
(8.7 to 159 ft-lb)

Fig. EM-111 Installing clutch assembly

42. Usng 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 ar 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.

EM-26

Tightening torque
* : 30to35kgm

(215 to 255 ft-lb)

Fig. EM-112 Installing compressor

Fig. EM-113 Air conditioning
compressor belt
tension

43. Ingtdl 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
0.472 in) when thumb pressure is
applied midway between pulleys [A
pressed force is about 10 kg (22.0
Ib).].

Fig. EM-114 Fan belt tension
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44. Install engine mount bracket it to cylinder block by hand. 45. Fill engine oil up to specified
(right hand), oil filter, oil pressure level.

switch, oil level gauge and water drain Note: Do not overtighten filter, or ail

plug. When ingalling oil filter, fasten leakage may occur.

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATION

Enginemodel ... ] L28
Cylinder arrangement ... 6, in-line
Displacement CC(CUIN) 2,753 (168.0)
Bore x Stroke mm (i), 86x 79 (3.39x 3.11)
Vadvearrangement ... . O.H.C.
Firing order . 153624
Engine idle rpm
Manual tranSMISSION ... 800
Automatic transmission (in "D" range). ... 700
CompressSioN ratio ... 83:1

Oil pressure
(Warm at 2,000 rpm) kglem2 (pSi). 35104.0 (50 to 57)
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TIGHTENING TORQUE

MOGEL . L28
Cylinder head bolts kgm (ft-1b)

IS UM 4.0(29)

ndturn. 6.5(47)

Srdturn. 7510 85 (54 to 61)
Connecting rod big end nuts kgm (ft-lb)...... 4.5 to 55 (33 to 40)
Flywheel fixing bolts kgm (ft-lb).. ... . 13 to 15 (94 to 108)
Main bearing cap bolts kgm (ft-lb)... ... 4.5 to 5.5 (33 to 40)
Camshaft sprocket bolt kgm (ft-lb).. ... 13 to 15 (94 to 108)
Qil pan bolts kgm (ft-lb)........ 06to 10(4.3t07.2)
Oil pump bolts kgm (ft-lb)...... 11 to 15 (8.0 to 10.8)
Qil pan drain plug kgm (ft-lb) ... 20t0 3.0 (14 to 22)
Rocker pivot lock nuts kgm (ft-lb). ... 5.0 to 6.0 (36 to 43)
Camshaft locating plate bolts kgm (ft-lb)........ 0510 0.8 (3.6 t0 5.8)
Manifold nuts kgm (ft-lb)........ .. Sze 8M 14 to 1.8 (10 to 13)

kgm (ft-lb). ... Sze 10M 4.0 to 5.5 (29 to 40)
Crank pulley bolts kgm (ft-lb)...... . 13.0to 15.0 (94 to 108)
Front cover bolts kgm (ft-Ib)

OV 0.4t0 0.8 (2.9t0 5.8)

BV 10to 16 (7.2 to 11.6)
Qil strainer kgm (ft-lb)....... 04t006 (291t04.3)

EM-28



Engine Mechanical

SPECIFICATIONS

a) Valve mechanism

Vave clearance (Hot) mm (in)

Intake. ... 0.25(0.0098)

Exhaust ... 0.30(0.0118)
Vave clearance (Cold) mm (in)

INtake . ... 0.20(0.0079)

EXhaust ... 0.25(0.0098)
Vave head diameter mm (in)

Intake ... ... 44(1.73)

EXNaUSL ... 35(1.38)
Vdve stem diameter mm (in)

INtake .. ..l 7.965 to 7.980 (0.3136 to 0.3142)

EXhaust ...l 7.945 to 7.960 (0.3128 to 0.3134)
Vave length mm (in)

INtake .. .. 114.9 to 115.2 (4.524 to 4.535)

EXhaust ... 115.7 to 116.0(4.555 to 4.567)
Valve lift mm (in)

Intake............................... OO U PR PR P 11 (0.433)

EXhaust ... 11 (0.433)
Vave spring free length mm (in)

OULEY. .o 49.98(1.968)

INNEr 44.85(1.766)
Vave spring pressured length (valve open)

mm/kg (in/lb)
Intake OULEY. .o 29.5/49.0(1.161/108.0)
INNEX ] 24.5/25.5(0.965/56.2)
Exhaust  Outer....................... 29.5/49.0(1.161/108.0)
INNEr.. 24.5/25.5(0.965/56.2)

Vave spring assembled height (valve close)
mm/kg (in/lb)

OULEY. 40.0/21.3(1.575/47.0)

NN Y 35/12.3(1.378/27.1)
Vdve guide length mm (in)

Intake ... 59.0(2.323)

EXhaust ... 59.0(2.323)
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Vdve guide height from head surfface mm (in)............ ... .. . 10.4 to 10.6 (0.409 to 0.417)
Vdve guide inner diameter mm (in)

INtake 8.000 to 8.018 (0.3150 to 0.3157)

Exhaust ... 8.000 to 8.018 (0.3150 to 0.3157)
Vdve guide outer diameter (standard) mm (in)

INtake . ... 12.023 to 12.034

(0.4733 to 0.4738)
EXhaust ... 12.023 to 12.034
(0.4733 to 0.4738)

Vdve guide to stem clearance mm (in)

Intake .. ... 0.020 to 0.053 (0.0008 to 0.0021)

Exhaust ... 0.040 to 0.073 (0.0016 to 0.0029)
Vave seat width mm (in)

INtake ... .. 14 to 16 (0.055 to 0.063)

CoBXhaust.o 18 to 2.2 (0.071 to 0.087)

Vave seat angle

INEBKE ... 45°

Exhaust . ... 45°
Vdve sedt interference fit mm (in)

Intake. ... 0.081 to 0.113 (0.0032 to 0.0044)

Exhaust ... 0.064 to 0.096 (0.0025 to 0.0038)
Vdve guide interference fit mm(n).. . 0.027 to 0.049 (0.0011 to 0.0019)

b) Camdhaft and timing chain

Camshaft end play mm(in)... .. 0.08 to 0.38 (0.0031 to 0.0150)
Camshaft lobe lift mm (in)
Intake............. PR 7.00(0.2756)
EXhaust ... 7.00(0.2756)
Camshaft journal diameter mm (in)
Lo 47.949 to 47.962
(1.8878 to 1.8883)
2N 47.949 to 47.962
(1.8878 to 1.8883)
Ko OO URUPPURUURRROY 47.949 to 47.962
(1.8878 to 1.8883)
AN 47.949 to 47.962
(1.8878 to 1.8883)
N 47.949 to 47.962

(1.8878 to 1.8883)

Camshaft bend mm@in).. . 0.02(0.0008)
Camshaft journal to bearing clearance mm (in)............... . 0.038 to 0.067 (0.0015 to 0.0026)
Camshaft bearing inner diameter mm (in)
DS 48.000 to 48.016
(1.8898 to 1.8904)
N 48.000 to 48.016
(1.8898 to 1.8904)
ST 48.000 to 48.016
(1.8898 to 1.8904)
AN 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

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

1.00(0.0394)  Oversize

Ellipse difference
Ring groove width

Top....o
Second ...
Ol

Piston to bore clearance
Piston pin hole off-set
Piston pin hole diameter

MM GN). o 130.35(5.1319)

MM M) 1.493 to 1.506 (0.0588 to 0.0593)
MM GN) 0.20 to 0.30 (0.0079 to 0.0118)
MM GN) o 0.025 to 0.055 (0.0010 to 0.0022)

mm(in).. . less than 0.03 (0.0012)

mm(in).. . 54.942 to 54.955
(2.1631 to 2.1636)
mm@in). ... lessthan 0.01 (0.0004)
mm@n)......... 0.05 to 0.18 (0.0020 to 0.0071)
mm(n)... 0.3 (0.0118)
mm(in).. 49.961 to 49.974
(1.9670 to 1.9675)
mm(n).. . less than 0.01 (0.0004)
....................................................................... 1.822 to 1.835 (0.0717 to 0.0722)
mm@n)........ 0.020 to 0.072 (0.0008 to 0.0028)
mm@n)........ 0.12 (0.0047)
mm(n).. ... 0.05 (0.0020)
mm(in).... 85.985 to 86.035
(3.3852 to 3.3872)
mm(in)... 86.465 to 86.515
(3.4041 to 3.4061)
mm(in). . 86.965 to 87.015
(3.4238 to 3.4258)
mm(n)........ 0.32 to 0.35 (0.0126 to 0.0138)
mm (m) ........................................................ 2.0(0.079)
.......................................................................... 2.0(0.079)
...................................................................... 4.0(0.0157)
mm@in)........ 0.025 to 0.045 (0.0010 to 0.0018)
mm(n)......... 0.95 to 1.05 (0.0374 to 0.0413)
MM (IN)....... 21.001 to 21.008

(0.8268 to 0.8271)
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f) Pigon pin

Pin diameter mmGn). 20.993 to 20.998

(0.8265 to 0.8267)
Pin length mm@in).. 72.00 to 72.25 (2.8346 to 2.8445)
Piston pin to piston clearance mm(@in).. .. 0.006 to 0.013

(0.0002 to 0.0051)
Interference fit of piston pin to connecting rod bushing

mm(in)....... 0.015 to 0.033 (0.0006 to 0.0013)
g) Piston ring
Ring height mm (in)
TR 1.977(0.0778)
SECONA . ..o 1.977(0.0778)
Side clearance mm (in)
T 0D 0.045 to 0.080 (0.0018 to 0.0031)
SecoNd ... 0.030 to 0.070 (0.0012 to 0.0028)
Ring gap mm (in)
T 0D 0.23 to 0.38 (0.0091 to 0.0150)
SecoNd.. ... 0.15 to 0.30 (0.0059 to 0.0118)
Ol 0.15 to 0.30 (0.0059 to 0.0118)
h) Cylinder block
Bore '
Inner diameter mm(n).. . SUUR 86.000 to 86.050 (3.3858 to 3.3878)
Wear limit mm@n).. 0.20(0.0079)
Out-of-round mm (N 0.015(0.0006)
Taper mm(in). .. 0.015(0.0006)
Difference between cylinders  mm (in).............. 0.05 (0.0020)
Surface flatness mm(n).... less than 0.05 (0.0020)
i) Cylinder head
Flatness mm(n)..... less than 0.05 (0.0020)
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TROUBLE‘ DFAGNOSES AND CORRECTIONS

Condition

Probable cause

Corrective action

. Noisy engine

Knocking of crankshaft
and bearing.

Loose main bearing.

Seized bearing.

Bent crankshaft.

Uneven wear of journal.
Excessve 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. Resdlign.
Camshaft knocking. Loose bearing. Replace.

Excessve axid play.

Replace bearing thrust plate.

Rough gesr 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.
Excessve camshaft and bearing clearance. Replace.
Camshaft and vave Improper vave clearance. Adjust.
mechanism knocking. Worn adjusting screw. Replace.
Worn rocker face. Replace.
Loose vave stem in guide. Replace guide.
Weakened vave spring. Replace.

Seized valve. Repair or replace.
Water pump knocking. Improper shaft end play. Replace.

Broken impeller. Replace.
[I. Othermechanical troul:»les
Stuck vave. Improper vave clearance. Adjust.

Insufficient clearance between vave stem
and guide.

Weekned or broken vave spring.
Seized or damage of vave stem.
Poor quality fuel.

Clean stem or ream guide.

Replace.
Replace or clean.
Use good fudl.
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Condition

Probable cause Corrective action
Seized vave seat. Improper vave clearnce. Adjust.
Weskned vave spring. Replace.
Thin vave head edge. Replace valve.
Narrow valve seat. Reface.
Overheating. Repair or replace.
Over speeding. Drive at proper speed.

Stuck vave guide.

Repair.

Excessively worn

cylinder and piston.

Shortage of engine oil.
Dirty engine ail.

Poor quality of oil.
Overhesting

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.

Over choking.

Add or replace oil.

Clean crankcase, replace oil and ail 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 engine oil.

Low oil pressure.

Poor quality engine oil.
Rough surface of crankshaft.

Add ail.

Correct.

Use proper oil.

Grind and replace bearing.

Clogged oil passage. Clean.

Bearing worn or eccentric. Replace.

Bearing improperly assembled. Correct.

Loose bearing. Replace.

Incorrect connecting rod alignment. Repair or replace.
Faulty crankshaft Shortage of engine oil. Add or replace.
bearing. Low oil pressure. Correct.

Poor quality engine oil. Use specified ail.

Crankshaft journal worn or out-of-round. Repair.

Clogged oil passage in crankshaft. Clean.

Bearing worn or eccentric. Replace.

Bearing improperly assembled. Correct.

Eccentric crankshaft or bearing. Replace.
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SPECIAL SERVICE TOOLS

Vo Tool r:;mber Description For Refereeno<r:e
' Unit: mm (in) use P
tool name on figure No.
1 ST19320000 Used to take out ail filter. In tightening the filter, do not use this All Page EM4
il filter tool. To prevent excess tightening, always install by hand. models
wrench
120 (4.7)
AN
"3
SE197
2. ST051340000 Attachment for setting the engine on the engine stand. L20A Fig. EM-9
Engine L24 Page EM-22
attachment L26
SE292
3. ST0501S000 Used for disassembling or assembling engine block or differentia All Fig. EM-9
Engine stand carrier throughout 360° in &l directions. models { Page EM-22
assembly
ST05011000
Engine
stand
ST05012000
Bae
SE184
4. ST16540000 For removing the crank pulley with damper. L20A Fig.EM-1%3
Puller crank Il:gg
pulley

e

160 (6.3)

1/4"
P1.27

1/1 00 (3.9)

SE293
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Tool number - For Reference
No Py Description _ _ Use page or
’ Unit: mm (in) .
tool name on figure No.
5. ST17420001 Used to prevent chains from faling out of place in removing All Fig. EM-14
Chain stopper cylinder heads or cam gears and shafts. L-series | Page EM-5
N> 40 (157)
230 9.1) A
SE195
6. ST10120000 Specia hollow set bolts are used in tightening cylinder heads All Fig. EM-20
Cylinder head in L-series engines. Thiswrench isused to torque cylinder L-series | Fig. EM-106
bolt wrench head bolts and itshead can be inserted into the torque wrench.
\ Prulcs)
10 0.39) X \o”
SE186
7. ST16515000 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
-ST16511000
Body 250 (9.8) ¢
-ST16512001
Adapter
SE190
8. ST13030001 Used with a press to drive pin into, or out of, connecting rod. All Fig. EM-87
L-series

Piston pin press
stand

L
™. A
N4
o]
b
< _I__
120 (4.72)
@72 A
y- 100 (3.94)

SE188
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Tool number Descrinti For Reference
No. & escription Use page or
tool name Unit: mm (in) on figure No.
9. ST12070000 Used to compress vave spring by the combined action of itscam | All Fig. EM-33
Vave lifter and lever, thereby facilitating the remova or installation of models | Fig.EM-81
collect (for genera use).
SE194
10. | ST11033000 Thisguide isused for: All Fig. EM-44
Vave guide 0 Pressing used guide out of place. L-series
reamer set o Driving a new guide into place.
o Finishing the bore of new guide.
—ST11031000
Reamer
(12.2 mm
dia)
~-ST11032000
Reamer
(8.0 mm dia)
~--ST11033000
Drift SE192
11. ST11650001 L24 Fig. EM-45
Cutter set L.20A
valve seat L16
L13
SE295
12. | ST16610001 All | Fig.EM-66
Pilot bush puller L-Series
SE191
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Tool number - For Reference
No. Py Description Use page or
Unit: mm (in) .
tool name on figure No.
13. ST15310000 Used to push alip type rear oil sed for L-series engine into All Fig. EM-94
Crankshaft rear place by giving hammer blows. L-series
oil sed drift
p ‘\‘\\\\ h
‘\)‘\t::ltl'
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.| ST 10640001 Usad together with a torque wrench in tightening pivot lock nut All Fig. EM-110
Pivot adjuster for valve clearance adjustment. L-series
SE187
16. ST20630000 For centering the clutch disc. S30 Fig. EM-111
Clutch
digning
&30(1.18)dia
>
SE294

EM-38
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Engine ' Lubrication System

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT. . ... ... ..

OIL PUMP.
REMOVAL

INSTALLATION. . ... ...........
DISASSEMBLY AND ASSEMBLY. .
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EL030
Fig. EL-1 Lubricating circuit
LUBRICATION
CIRCUIT

The pressure lubrication of the
engine is accomplished by a trochoid-
type oil pump. This pump draws the
ol through the ail strainer into the
pump housing and then forces it
through the full flow type oil filter
into the main oil galery. Part of the
ol is supplied to dl 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. Qil
injected from jet holes on the con-
necting rods lubricates the cylinder
walls and piston pins. The other part

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

ELO031
Fig. EL-2 Lubricating cylinder head

EL-2

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

From this galery, oil holes go
directly to al camshaft bearings
through cam brackets.

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

OIL PUMP

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

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

The gpring-loaded oil pressure
regulator vave limits the oil pressure
to a maximum of 5.6 kg/cm? (80 Ib/sq
in) at 3,000 rpm.

REMOVAL

1. Remove distributor.

2. Dranengine oil.

3. Remove oil pump body with
drive spindle assembly.

INSTALLATION

1. Before ingaling oil pump in
engine, turn crankshaft so that No. 1
pistonisat T.D.C.

2. Fill pump housing with engine
oil, then dign punch mark of drive
spindle with hole in oil pump as shown
in Figure EL-3.



Engine Lubrication System

ELO09
Fig.EL-3 Aligning punch mark
and oil hole

3. Udng a new gasket, ingtdl ail
pump and drive spindle assembly so
that the projection on .its top is
located in an 11 : 25 am. position. At
this time, the smdler bow-shape will
be placed toward the front as shown in
Figure EL 4.

Front L

Fig. EL-4

ELO11
Fig. EL-5 Ingtalling oil pump

Ascertain whether the engagement

isin order or not by checking the top S
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 dide out pump rotors.

2. Remove regulator cap, regulator
vave and spring.

3. Assmble ol pump in reverse
order of disassembly.

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

Oil pump body

Outer rotor

Inner rotor and shaft
Gasket

Oil pump cover

Regulator valve m
Regulator spring I

~NOoO O~ WN R

4 T 06
© ® EL032

Fig EL-6 Oil pump

INSPECTION

Wagh dl parts in cleaning- solvent
and dry with compressed air.

Use a brush to clean the insde of
pump housing and pressure regulator
vave chamber. Be sure dl dirt and
metal particles are removed.

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

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

4. Inspect regulator vave for wear
or scoring.

5. Check regulator spring to see that
it is not worn on its sde or collapsed.
6. Check regulator vave free oper-
ation in the bore.

7. Usng a feder gauge, check tip
clearance and outer rotor-to-body
clearances shown in Figure EL-7.

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

l>@
®

ELO013
Checking rotor clearances

Fig. EL-7

8. Place a draight edge across the
face of pump as shown in Figure EL-7.
Check dde clearance (outer to inner
rotor) and gap between body and
straight edge.

The gap should be -0.03 to 0.06
mm (-0.0012 to 0.0024 in), then
rotor to bottom cover clearance with

2. Inspect pump rotors for damage gasket should satify the specifi-
or excessive wear. cations.
Standard Wear limit
Rotor sde clearance . 0.04 to 0.08
(outer to inner rotot) ™™ | 0.0016 10 0.0031) | 20 (0:0079)
Rotor tip clearance mm (in) Less than 0.20 (0.0079)
) 0.12(0.0047) ' '
Outer rotor to body 015t00.21
clearance mm {in) (0.0059 to 0.0083) | *° (0:0197)
Rotor to bottom cover mm {in) 0.03 to 0.13 0.20 (0.0079)

clearance

(0.0012 to 0.0051)

Note: The outer and inne rotor are

not serviced separatey. If the oail
pump body is damaged or worn,
replace the entire ol pump as
sembly.

EL-3

QL PRESSURE
REGULATOR VALVE

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

Specifications
Regulator vave spring
Free length
Installed length/load

OIL FILTER

The ail filter is of a cartridge type.
The oil filter element should be re-
placed every 10,000 km (6,000 miles)
of operation, with the use of Qil Filter
Wrench ST19320000. See Figure
EL-9.

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

When ingtaling an ail filter, fasten
it on cylinder block by hand.

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

ELO15
Fig. EL-9 Removing ail filter

ELO014
Fig. EL-8 Regulator valve

OIL PRESSURE
RELIEF VALVE

The relief vave located at the
center portion securing ail filter in the
cylinder block by-passes the ail into
the main galery when the ail filter
element is excessively clogged.

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

Fig.EL-10 Relief valve

EL-4

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

OIL PRESSURE
WARNING SWITCH

The oil warning switch islocated 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
kg/cm? (2.8 t05.7psi).

Prior to ingtalling a switch to cyl-
inder block, be sure to apply a
conductive seder to threads of new
switch.

n (s; pge ne
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SERVICE DATA AND SPECIFICATIONS

Qil pump
Rotor sde clearance

(outer to inner rotor)
Rotor tip clearance

Outer rotor to body clearance

Rotor to bottom cover clearance

Oil pressure regulator vave

Regulator vave spring:
Free length
Installed length/load

Tightening torque:
Oil pump mounting bolts

Oil pump cover bolts
Regulator vave cap nut

Standard
. 0.04 to 0.08
mm(in). ... ,
(0.0016 to 0.0031)
mm (in).. ... | less than 0.12 (0.0047)
C 0.15 to 0.21
mm (in)...... ... . ,
: 80.0059 to 0.0083)
mm gin) .03 t0 0.13
"""""""" (0.0012 to 0.0051)
mm (in).

Wear limit
020

(0.0079)
0.20 (0.0079)

0.5 (0.0197)

0.20 (0.0079)

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

kgm (ft-lb) ... 11 to 15 (8.0 to 11)
kg-m(ft-lb) ... 0.7to 1.0(5.1 t0 7.2)
kgm (ft-lb). ... 4105 (29 to 36)

TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable causes Corrective actions
Oil leakage Damaged or cracked body cover. Replace.
Oil leskage from gasket. Replace.
Qil leakage from regulator valve. Tighten or replace.
Qil leskage from blind plug. Replace.
Decreased ail Lesk of ail in engine oil pan. Correct.
pressure Dirty ail strainer. Clean or replace.
Dameged or worn pump rotors. Replace.
Inoperative regulator. Replace.
Use of poor quality engine oil. Replace.
Warning light Decreased oil pressure. Previoudy mentioned.
remains "on" - Oil pressure switch unserviceable. Replace.
endine fenning Electrical fault. Check circit.
Noise Excessive backlash in pump rotors. Replace.

EL-5
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SPECIAL SERVICE TOOL

Tool number - For Reference
Description
No. & . . use page or
Unit: mm (in) .
tool name on figure No.
1. | ST19320000 This tool isused to take ail filter out of place. In tightening All Fig. EL-9
the filter, do not use this tool to prevent excess tightening. models

Qil filter wrench

SE197

EL-6
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Cool‘ing System

DESCRIPTION. . .. ...............
COOLANT LEVEL .............

DRAINING AND FLUSHING THE

COOLING SYSTEM. .. ..........
WATER PUMP. . . ... ... ..........
REMOVAL AND INSTALLATION. . .
DISASSEMBLY. . . ... ........ ...

INSPECTION AND ADJUSTMENT.

DESCRIPTION

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

Cang

COOLING SYSTEM

CONTENTS
......... CO-2 TEM-COUPLING
c CO-3 INSPECTION. .
THERMOSTAT. .
......... CO-3 REMOVAL AND
e CO-3 INSPECTION. .
CO-3 RADIATOR. . . ..
......... CO-3 REMOVAL AND
ce CO-3 INSPECTION. .

ingtalled 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

CO-2

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.

Cc0027

Fig. CO-1 Cooling system

U

w .
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COOLANT LEVEL

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

About 40 mm (1.575 in) below the
bottom of filler neck.

CAUTION: To avoid serious personal

injury, never remove radiator cap
quickly when engine is hot. Sudden
release of cooling sysem presure is
very dangerous.
If it is necessary to remove radiator
cap when radiator is hot, turn cap
dowly counterclockwise to the firg
stop. After al presure in the
cooling system is released, turn cap
pasing 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 dde of cylinder block. If heater
system is installed, set heater tempera-
ture control vave to open position.
After the coolant is drained complete-
ly, close drain cock and plug and refill
the system with clean soft water.

WATER PUMP

The water pump is of a centrifuga
type, which is mounted on the engine
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 auminum
die cast pump body. The bearings are
permanently lubricated and seded to
prevent loss of lubricant and entry of
dirt.

The pump contains an impeller that
turns on a stedl shaft which rotates in
the bal bearings, and the volute
chamber is built in the front cover
assembly. The inlet of the pump is
connected to the radiator's lower tank
by a hose.

CO005

Fig. CO-2 Water pump and front

cover

REMOVAL
AND INSTALLATION
Removal
1. Dran 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 deaner.

C0006 )

-

Fig. CO-3 Removing water pump

Installation

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

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

3. Ingtal fan pulley and fan blade,
and tighten fixing bolts securely.
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. Excessve end play or roughness
of bearings in operation.

Note: If excessve mechanical sedl
ueak occurs when engine is run-
ning, use suitable water pump seal
lubricant to prevent squesk.

Adjustment

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

Check the belt dack between alter-
nator and fan pulley by force of 10 kg
(221b).

Slackness of fan belt:
8to 12 mm
(0.315 to 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

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

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

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

"ON" denotes that cooling is
required and the fan operatés 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 dips at about 1,600 rpm.

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

1 Bi-metal thermostat 6

2 Slide valve 7 Driven part

3 Reserve chamber for "OFF" 8 Pump unit oil outlet
4 Bearing 9 Oil inlet

5 Driving chamber

CO0040

Coupling part (labyrinth)

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

of ar passing through the radiator
(The ar temperature is directly
relaive to the engine coolant tempera-
ture) and the indde dide vave is
opened or closed as required, and thus,
the ON-OFF control is performed.
When the ar temperature rises, the
bimetal is expanded, and the vave is
opened, slicon oil is forwarded to the
groove that transmits torque, and the
sysem is placed under "ON" con-
dition.

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

- CO-4

N

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

a
[25)
5]
Ay
75}
<Zn Conventional  coupling
£
WATER PUMP SPEED
A v
L&J ON
ay
A -
<Z: ) A OFF
o Tem-coupling

WATER PUMP SPEED

C0029
Fig. COS 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.

C0037
Fig. CO-6 Removing thermostat

INSPECTION

A dicking thermostat will prevent
the cooling system from functioning
properly. If the thermostat sticks in
the open position, the engine warms
up very dowly. If the thermostat
gicks 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
vave by inserting it.

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

coon

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 isin good condition. repaired.
Standard For cold areas For tropical areas
Vdve opening temperature 82°C(180°F) 88°C (190°F) 76.5°C (170°F)
. above 8 mm at 95°C above 8 mm at 100°C above 8 mm at 90°C
Max. valve lift . i . o
(0.315 in at 203°F) (0.315inat212°F) (0.315inatl94°F)

Note: It is necessary to check a new
thermogtat before ingalling 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 ar condi-
tioner).

The radiator filler cap is designed to

maintain a presst pressure [0.9
kg/cm? 13 ps) above atmospheric
pressure.

The relief vave condsting of a
blow-off vave 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 alows 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 ail cooler for the transmission fluid.

CO-5

&

CO0012

Fig. CO-8 Radiator for manual
transmission
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Fig. CO-9 Radiator shroud
(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 ar 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 ar conditioner, re-
move radiator along with upper shroud
upward.

6. Ingdl radiator in the reverse
sequence of removal.

INSPECTION

Radiator cap should be checked for
working pressure at regular tune up
intervals. First, check rubber sed 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/cm2 (22 .8 psi).

If a defect is detected, repair or
replace radiator.

1 Radiator

2 Qil cooler
Water pump

4 Cagp for water supply

N & :
Fig. CO-11 Testing radiator
pressure

C0038

Fig. CO-12 Sructural view of cooling system

CO-6
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Cooling System

SPECIFICATIONS

ENgiNe . . L28
Radiator

TP ] Corrugated fin and tube

Cap relief pressure KQICM? (PSI)...o oo 0.9(13)

Testing pressure kg/cm2 Ps) 1.6(23)

Weater capacity (including engine)  liter (U.S. qt, Imp. qt). ... ... | 9.4(10,8 )
Fan

Tem-patrol . Installed

No. of blades x outer diameter mm(in). 8x 410(16.14)
Thermostat

Standard

For cold area

For tropical area

Vdve opening temperature

82°C (180°F)

88°C (190°F)

76.5°C(170°F)

Max. vave lift

above8mmat95°C
(0.315in at 203 °F)

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

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

CO -7
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TROUBLE DIAGNOSES AND CORRECTIONS

Condition Probable cause Corrective action
Loss of water Dameged radiator seams. Repair.
Leaks at heater connections or plugs. Repair.
Lesk at water temperature gauge. Tighten.
Loosejoints. Tighten.
Daméged cylinder head gasket. Replace.

Cracked cylinder block.

Cracked cylinder head.
Loose cylinder head bolts.

Check engine ail 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 dudge by flushing radiator.

Replenish.
Replace.
Adjust.
Replace.

Corrosion Excessve 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 dudge 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.

CO-8
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Engine Fuel

AIR CLEANER
The ar cleaner, located between paper type and requires no cleaning. REPLACEMENT {
the front grille and the radiator, is _
secured to the radiator core support Note: Never attempt to dean thede- 1. Remove three wing nuts.
with four screws. ment with a brush or air blag. 2. Remove cover from air cleaner. |

The ar cleaner element is aviscous

EF352
Fig. EF-1 Air cleaner element

3. Replace ar cleaner element.
4., To ingdl the ar cleaner element,
reverse the order of removal.

REMOVAL AND
INSTALLATION

1. Unfasten clamps securing ar dust
running between air flow meter and air
cleaner, and disengage air duct a air
cleaner.

2. Remove four screws (two on the
upper and two on the lower sdes)
from radiator core support, and detach
ar cleaner assembly.

3. To indal the ar cleaner assem-
bly, reverse the order of removal.

EF353 1
Fig. EF-2 Air cleaner

]

EF-2
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ELECTRONIC FUEL INJECTION SYSTEM
CONSTRUCTION AND FUNCTION

I. FEATURES. . ... ... ... .. .. .. ..

II. ELECTRONIC FUEL INJECTION

SYSTEM OPERATION. . ... ..... ...
Ill. ELECTRONIC CONTROL SYSTEM
IV. FUEL INJECTION PULSE. ... ...

V. ELECTRONIC FUEL INJECTION SYSTEM
COMPARTMENT PARTS. . . ... ... ..

. FEATURES

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

The electronic fud injection system
has the following features:

1. Improved exhaust emisson

The electronic fud injection system
improves the transient response
characteristics of the fud system, per-
mitting engine operation with lean
mixture. This improvés the exhaust
emisson performance of the engine.

2. Improved fud economy

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

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

» The electronic fud injection system
permits the supply of the optimum
fud quantity for each cylinder even
at lower temperatures, thus grestly
improving the startability of the
engine.

» The electronic fud injection system
provides superior transient response
characteristics for the engine with-
out causng engine breathing or any
other engine trouble.

¢ Since the fud pressure is adways
maintained a a levd of 255
kg/cm? (36.27 psi), no vapor lock
occurs in this engine. This aso gives
the engine superior heat resistance.
The sgna detector section of the
electronic fud injection system
employs various types of sensors as
indicated below.

(1) Air flow meter

(2) Ignition coil negative terminal

revolution trigger sgnd

(3) Throttle vave switch

(4 Water temperature sensor

(5) Air temperature sensor

(6) Thermotime switch

(7) Starting switch
The essentia element of this eec-

tronic fud 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 injector open-vave
time period is determined on the basis
of the quantity of intake air required
for one rotation of the engine.

Since this electronic fud injection
system directly measures the air flow
rate, it is aso called the "L-Jetronic
system"”, the "L" being taken from the
German "Luft" (air).

[1. ELECTRONIC
FUEL INJECTION
SYSTEM OPERATION

The following Figure EF-3 is an
EF-3
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outline of operation of each com-
ponent of the electronic fud injection
system.

1. Fuel system
(1) Fud flow

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

Surplus fud is led through the
pressure regulator and is returned to
the fud tank. The pressure regulator
controls the fud pressure in such a
manner that the pressure difference
between the fud pressure and the
intake manifold vacuum is aways 2.55
kg/cm?® (36.27 psi). During starting
operation of the engine when the
cooling water temperature is below the
specification, the cold start vave 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-14.

(2) Fud injection system

The fud injection system provides
simultaneous injection of fud into the
intake manifold for al cylinders. Injec-
tion of fud occurs a each rotation of
the engine, and the injected amount of
fud per injection is half the quantity
required for one cycle operation of the
engine. The ignition dgnd -'of the
ignition coil is utilized for correct
injection of fud. In this case, the
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dgnd from the ignition coil does not
specify the timing for injection. It
specifies the frequency of injections
only, dnce the injection timing is
aways st to be constant.

2. Air flow system

Intake ar from the ar cleaner is
metered at the ar 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
vave is in the amost 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 ar flow is bypassed
through the ar regulator to increase
engine rpm.

EF-4
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1. ELECTRONIC
CONTROL SYSTEM

(1) Input sgnal of contral unit
An dectricdl sgnd from each sen-

o 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 sSgnds to the control unit are
as follows:

Input Sensor Item to be monitored
A Air flow meter Quantity of intake air
Ignition cail Endine rom

B negative terminal ginerp
Opening of throttle vave

C Throttle valve switch (Correction of "idle" & "full" increments, "after idle" increment at low
water temperature, and fud cutting operation during coasting)
Temperature of cooling water

D Water temperature sensor | (Correction of "water temperature”, "after start" and "after idle" incre-
ments)

E Air temperature sensor Temperature of intake air
(Correction of "intake ar temperature” increment)

F Starting switch Starting operation
(Correction of "start" increment and "after start" increment)

(2) Output dgnal

G Output of control unit
open-vave pulse sgnd from
control unit to injector.

H: Sgnd from thermotime
switch to cold start vave.

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 vave. 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 vave
will not be actuated.

EF-6

Input Sgnas to the control unit.

Agerik(*): 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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W. FUEL INJECTION
PULSE

1; Generation of injection
pulse in control unit

Figure EF-5 shows the control unit
block diagram. The function of mgor

eements in the control unit is
described as follows:
1) 1G

Upon receiving revolution trigger
sgnd ® from the ignition coil nega
tive terminal, the IC, carries out wave
form shaping (2) and frequency con-
verson (3) operation and issues injec-
tion timing sgnd for each rotation of
the engine.

2 1C

Upon receiving the timing sgnd

(engine rpm signd) from the IC, and

the signd (intake air flow signa) from
the ar flow meter, the ICL computes
the base pulse Tp utilizing the charge-
discharge characteristics of condenser.
The IC; aso carries out correction to
the "start" increment using the signa
from the starter.
3 1Cs

In the 1C5 increments 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 (D includes the base pulse
(Tp), water temperature signa, intake
ar temperature signa, throttle vave
switch signd and starting switch signal,
and the output is a corrected pulse
(Tg) of the base pulse (Tp). The
multi-vibrator (6) issues the voltage
correction pulse (Ts) which corrects
delay in the mechanica response of

EF-8

the injector. The voltage correction
pulse (Ts) is determined by the battery
voltage dgna. In the logic circuit of
the 1C;, the base pulse (Tp), correc-
tion pulse (Tqg) and voltage correction
pulse (Ts) are combined to form a
summation pulse (Tg=Tp+ Tg+ T9),
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
IC3, and sends it to the injector. The
actual open-vave time period of the
injector is "Tg - Ts=Tp + TQ", dnce
the delay in mechanica response (Ts)
is inherent in the injector operation.
This actual open-vave time period is
cdled the "effective injection pulse
(Te=Tp+TQq)".
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2. Correction of fuel increment

Figure EF-8 shows the modd dia
gram of fud increment correction.
(1) Incrementsin starting, idling and
driving oper ations.
1) "Cold start valve" increment

The cold start vave operates when
the dtarting switch and thermotime
switch have been turned ON, and
injects fud into the intake manifold.
2) "ldle" increment

When the engine is idling, that is,
when the accelerator pedal is not
depressed, the idling switch directly
coupled to the throttle vave is ON to
provide additional fud injection.
3) "Start" increment

When the starting switch is ON
during cranking operation, a constant
amount of fud is increased irrespective
of the cooling water temperature.
4) "After start" increment

When the dtarting switch is turned
OFF a&fter cranking operation, the
"start" increment becomes zero. The
"after start" increment is provided to
compensate for this sudden decrease in
fud quantity. The "after start" incre-
ment decreases gradudly as time pas-
ses, finaly becoming zero. The
magnitude and duration of this incre-
ment depend on the cooling water
temperature.

5) "After idle" increment

The "&fter idle" increment provides
smooth acceleration when the ac-
celerator pedd is depressed to start the
vehicle. This increment is effective
only in cold weather and attenuated in
a short period of time.

6) "Full" increment

The "full" increment provides
smooth full throttle driving perfor-
mance when the throttle vave opening
is more than 30°. With this increment,
about 27% of fud is increased from
the leve 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 amount of fud is
constant when the cooling water tem-
perature is above 70°C (158°F).

X
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z
w
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.|
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a.
- 20 IO 210 4L0 éO 8|O
ENA NE COOLANT TEMPERATURE (°Q
EF345
Fig. EF-6 Correction by cooling
water temperature
(3) Correction by intake air temper- monitored by the intake ar tempera-
ature. ture sensor. The increased amount of .
Fud injection is increased accord- fud is constant when the intake air

ing to the intake ar temperature temperature is above 20°C (68°F).
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Fig. EF-7 Correction by intake
air temperature

EF-10
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3. Fuel cut

FUEL INJECTION STOPS

iy

, FUEL INJECTION RECOVER

3,200 rpm

2,800 rpm

800 rpm
IDLING

EF348

*ig. 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 fud cut
range.

When engine speed is above 3,200
rom and throttle vave idle switch
contacts are closed (that is, accelerator
peda is released), fud injection does
not take place; when engine speed
drops below 2,800 rpm, fud cut is
rdeesed and fud injection recom-
mences.

2. Air flow meter

HELICAL SPRING

FLAP VALVE

FLAP (ASSEMBLY)-

FROM AR CLEANER

FUEL PUMP CONTACT POINT->

AIR TEMPERATURE SENSOR/

The injection. of fud provides
smooth engine idling without stopping
the engine.

Fuel cut is not accomplished during
deceleration when engine rpm is below
3,200 rpm.

V. ELECTRONIC FUEL

INJECTION SYSTEM
COMPONENT PARTS

1. Control unit

EF349
Fig. EF-10. Control unit

CASE

TO INTAKE MANIFOLD

The control unit is mounted on a
bracket on the driver seat sde dash
panel. It is connected to the electronic
fud injection harness by means of a
multi-connector, and the electronic
fud injection harness is connected to
other sensors.

The essential role of the control
unit is to generate a pulse. Upon
receiving an electrical signa from each
sensor, the control unit generates a
pulse whose duration (injector open-
vadve time period) is controlled to
provide an optimum quantity of fud
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.

71

POTENTIOMETER

Us

& 6

AR TEMPERATURE SENSOR
—fvyvwvi—»27

— 36
039

FUEL PUMP CONTACT POINT

-POTENTIOMETER
TO ELECTRONIC FUEL INJECTION HARNESS

EF-12

EF350
Fig.EF-11 Air flow meter
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The ar flow meter measures the
quantity of intake air, and sends a
dgnd to the control unit so that the
base pulse width can be determined
for correct fud injection by the injec-
tor. The ar flow meter is provided
with a flap in the air passage. As the
ar flows through the passage, the flap
rotates and its angle of rotation is
electronically monitored to count the
ar flow rate.

More specifically, the angle of rota-
tion of the flap is monitored by a
potentiometer provided indde as a
potential difference U. A circuit dia

gram of the potentiometer is shown in
Figure EF-12. When the flap deflects
adong with a change in the intake air
flow rate, the terminal (7) mounted to
the flgp shaft dides on the variable
resistor R from RI to R9, causng the
voltage across terminals ® and (8) to
change. B

A constant voltage Ug (battery
voltage) is applied across terminals (6)
and (9). Then the ar flow rate is
converted into the voltage ratio sgna
U/Ug, which in turn is sent to the
control unit for computation.
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CONSTRUCTION OF AIR FLOW

The flap is able to rotate to an
angle where an equilibrium can be
maintained between the ar 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
smal clearance between the chamber
wall.

During idling operation when the
amount of intake ar is extremely
gmall, the ar flows parald ‘with the
flap through the bypass port so that
the specified intake ar flow can be
provided correctly.

The bypass port has been factory-
adjusted before shipment, and no ad-

METER

EF351

Fig. EF-12 Airflow meter potentiometer :

justment is alowed in the fied.

The fud pump relay contact is
provided in the potentiometer section
of the ar flow meter. This contact
remains in the OFF position when the
flap is not actuated. It turns ON when
the flgp turns 8°, and dlows electric
current to flow through the fud pump
relay for driving the fud pump. This
construction provides superior safety
to the system, as the fud pump will
stop operation if accidental engine
stalling should occur during driving.

3. Air temperature sensor

The ar temperature sensor, built
into the ar flow meter, monitors
change in the intake air temperature
and transmits a sgna to control fud
injection in response to the varying
pulse duration.

EF-13

The temperature sensing unit em-
ploys a thermister which is very send-
tive in the low temperature range.

The electrical resistance of the ther-
mister decreases in response to the air
temperature rise.

Nfl(gz —— +£) EF354
Fig. EF-13 Air temperature sensor

sensor

4. Water temperature sensor

The water temperature sensor, built
into the thermostat housing, monitors
change in cooling water temperature
and transmits a dgnd for the fud
increment to change the pulse dura-
tion during the warm-up period.

The temperature sensng unit em-
ploys a thermister which is very send-
tive in the low temperature range.

The electrical resistance of the ther-
mister decreases in response to the
water temperature rise.

EF355
Fig. EF-14 Water temperature sensor

5. Thermotime switch

The thermotime switch is built into
the thermostat housing.

EF311
Fig. EF-15 Thermotime switch
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The operating principle of the
switch is as shown in the chart in
Figure EF-16.

1 Contact points 4 Plunger

2 Bimeta
3 Heater

5 Cold start vave
EF312

Fig. EF-16 Operating principle of
thermotime switch

A harness is connected to the cold
start vave from the thermotime
switch. The bimetal contact in the
thermotime switch opens or closes
depending on the cooling water tem-
perature, and sends a signd to the cold
start vave so that an additional
amount of fud 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 excessvely 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 excessve injection of fud
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(57t071°F).

6. Cold start valve

The cold start vave operates on the
electromagnetic principle. It causes
fud 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
N

Swirl type nozzle
Magnet coil
Sheet valve

Fuel inlet

AN =

[ —
A
WO
=]
(<3

Section A-A

A -
EF310

Fig. EF-17 Sectional view of cold start valve

To improve fud-air mixing at lower
temperatures, the cold start vave em-
ploys a swirl type nozzle which has a
turn chamber at the end. With this
construction, fud is injected a an
angle of 90° and better atomization of
fuel can be obtained.

7. Eléctronic fuel injection
relay

The relay islocated at the Sde dash
on the driver's side. It is made up of
two sections—the main relay section
and the fud pump relay section. The
main relay section serves to actuate
the electronic fud injection system
through the ignition switch, and the
fud pPsinp relay section to actuate the
fud pump and air regulator. These two
relays are incorporated into a compact
case. (See Figure EF-18).

The full throttle contacts close only
when the throttle vave is positioned at
full throttle (or more than 30 degree
opening of the throttle vave). The
contacts are open while the throttle
vave is a any other position.

The idle switch compensates for
increment during idle and after idle,

EF-14

Fig. EF-18  Electronic fuel injection
relay
8. Throttle valve switch
The throttle vave switch is attach-
ed to the throttle chamber and
actuates in response to accelerator
peda movement. This switch has two
sets of contact points. One st
monitors the idle position and the
other set monitors full throttle posi-
tion.
The idle contacts close when the
throttle vave is positioned at idle and
open when it is a any other position.

Throttle valve switch
EF357

Fig. EF-19 Throttle valve switch

sends fud cut sgnal. The full throttle
switch compensates for increment 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.

fer e AQ
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7@ EF313
Dropping resistor

Fig. EF-20
The dropping resistor is provided to

reduce dectric current flowing
through the injector and control unit.

10. Fuel pump
The fud pump is mounted near the

Fuel pump operation chart

fud tank and right rear whedl. The
pump employs a wet type construc-
tion where a vane pump with roller is
directly coupled to a motor filled with
fud. This construction provides
superior coupling characteristics be-
tween the pump and motor, and
greater safety in.case of fire.

The reief vdve in the pump is
designed to open when the pressure in
the fud line rises over 3to 4.5 kg/cm2
(43 to 64 pd) due to trouble in the
pressure system.

The check vave prevents abrupt
drop of pressure in the fud pipe when
stopping the engine.

When the ignition switch is turned
to the START position for cranking

operation, the fud pump is actuated
irrespective of the position of the air
flow meter contact point. After start-
ing the engine (the ignition switch is
ON), the air flow meter contact turns
ON through rotation of the engine,
thereby actuating the fud pump. If
engine dalls for some reason, the air
flow meter contact is turned OFF, and
the fud pump is stopped, though the
ignition switch remains in the ON
position. In this manner, fud supply is
cut off for safety purposes when the
engine accidentally stops during
driving. '

IGN. SW. Position
A.F.M. Contact Points Fuel Pump
OFF ON Start
. - X OFF Actuated
- X - ON Actuated
- X - OFF Unactuated
X - - ON Unactuated
X . - OFF Unactuated
X: IGN. SW. positions
Outlet
¢4—————  Normal flow
o= == = = Rdief vave actuated due to
clogged discharge line.
@

Inlet

Motor
Pump
Relief valve
Check vave

A WN PR

EF314

Fig. EF-21  Sectional view of fuel pump

EF-15
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11. Fuel damper

Fig. EF-22 Sectional view of
fuel damper

The construction of the fue
damper is shown in Figure EF-22. The
fuel damper is provided to suppress
pulsation in fuel flow discharged from
the fuel pump. No adjustment is allow-
ed on this damper.

12. Pressure regulator

The pressure regulator controls the
pressure of fuel so that a pressure
difference of 2.55 kg/cm2 (36.27 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.
To intake manifold

To fud tank

1 Fud chamber g

2 Spring chamber
3 Diaphragm EF316
Fig. EF-23 Sectional view of
pressure 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/icm2 (36.27 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/cm2 (36.27 psi)
higher than the pressure in the intake
manifold.

13. Fuel filter

The fud filter is mounted on the
right hand side of the engine compart-
ment, near the canister.

Fig. EF-24 Fuel filter

The filter paper type element must
be replaced according to the periodic
maintenance schedule, together with
the filter body as an assembly.

14. 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.

EF318
Fig. EF-25 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.

3
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15. 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).

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 passage in a few minutes. The air
passage remains closed until the engine

EF-16

1 Nozze 5 Magnet cail
2 Return spring 6 Core

3 Electric termind 7 Negdle vave
4 Filter EF319

Fig. EF-26 Sectional view of injector

is stopped and the underhood air
temperature drops to below 80°C
(176°F).

Airinlet 3

- - Air outlet

© @

®

1 Bimetd 4 Heater

2 Shutter 5 Electric termind

3 Sleeve EF320

Fig. EF-27 Sectional view of
air regulator
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Direction of bimetal movement with
increasing temperature
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Fig. EF-28 Air regulator characteristic curve

16. 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 vave is
connected to the throttle valve switch.

This vave 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. Throttle chamber
There is another bypass line in this Fig. EF-29 Throttle chamber
throttle chamber to pass sufficient air
through the air regulator into the
intake manifold when a cold engine is
started. '

EF358

17. 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 relay harness at the
side dash on the driver's side and runs
to the engine compartment where it is
combined with the dropping resistor
harness. From the engine compart-
ment, the harness runs to various
units; the air flow meter, air tempera-

ture sensor, throttle valve switch, air . EF359

regulator, injector, cold start valve, Fig. EF-30 Electronic fuel injection harness

etc. between the 35-pin connector and tween the cold start valve and thermo-
Connectors are used only in the line water temperature sensor, and be- timg switch.

EF-17
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TROUBLE DIAGNOSES

The electronic fud injection system
must be checked in accordance with
the troubleshooting chart. When usng
this chart, make aure that the ignition
system, battery and trandggtor ignition
system areall in good condition.

In the troubleshooting chart,
trouble phenomena are listed verticaly
while the inspection items are arranged

horizontally. The items which must be
checked are marked with an "o" for
each trouble phenomenon. Proceed
from left to right in the inspection
item section.

Check the harness connector for
correct insertion.

Then, check the harness together
with the unit for continuity. A conti-

Inspection procedure (Proceed from left to right)

nuity test on the harness may be
carried out on the 35-pole pin of the
control unit and other necessary por-
tionswith a circuit tester.

AN\ NN i
\ A Inﬁm Harness Fuel pum Control unit Cold start | Air regulator
AV AR continuity pump operation at Injector vave system system Relay
Trouble \ test (togeth sound ki sound condition condition
henomenon AA (together cranking
P with unit)
Engine can not be started 0 0 0 0 0*1 0
Engine stalls - 0 0 0 0 0*2 (0]
Lack of power 0 0
Engine breather 0
Unstable A warminguuP 0 0 0
idling After warming-up 0 0
Higher idling speed 0 0
Running-on or diesgling
Back fire 0
After fire 0
Abnormal fuel consumption 0 0]
*1  Check thisitem when trouble
occurs in cold weather only.
*2  Check this item when trouble
occurs during warming-up.
EF-18
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If a continuity test on an affected
harness does not dove 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 fud injection system
must be replaced as an assembly if it is
found to be faulty, since no repairing
is allowed.

Air flow meter Fuel system
f Water temp. | Air temp.
Control unit . Leskage
replacement Flap Resistance s_enstsor s_esrtmsor v ve swi td . Fuel
operation |measurement | 'SSSIANCE | TESISANCE - continuity External Injector pressure
measurement | measurement test Cold start test
appearance
’ valve
0 0 ) 0 0 0
0 0 0 o . 0 0
0 0 0 0 0
0 0 0 0
0 0 0 0 0
0 0 0 0
0
0 0 0 0 o 0
0 0 0 0 0 0

EF-19

Fig, EF-31 Troublediagnoseschart
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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.

» All harness connectors (especialy
the 35-pin coupler and air. flow

meter connector) are securé))‘ ||

place.
Connector terminals are free “from
corrosion and deformation. ¥

» Since the electronic fud injection
system accurately meters the intake
ar flow through an ar flow meter,
“even a dight ar lesk will cause an
improper ar-fue ratio, resulting in
faulty engine operation due to ex-
cessve air.
For this reason, a thorough inspec-
tion for leaks should be made at the
ol filter cap, dipstick, blow-by
hoses, ar flow meter to throttle
chamber ar duct, etc.

(2) Inspection instructions

Before checking the electronic fud
injection system, be sure to observe
the instructions below. Failure to do
so could result in damage to the
control unit or cause fud line leakage.
(8 Before starting the engine, make
sure that al electronic fud injection
harness connectors are firmly in place.

When connecting or disconnecting
electronic fud injection harness con-
nector to Or from any electronic fud
injection unit, ensure that the ignition
switch is ihlhe 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. )

(c) Do not reuse hose clamps after
removal. Note that al hose clamps
except those used on the, injector
positions are 15 mm (0.591 in). Each
clamp has a sze mark on it.

(d) Do not dlow unburned fud to
discharge from injectors and cold start
vave while the engine is a rest. Doing
s0 will cause a rich ar-fud mixture
ratio, which in turn will deteriorate
the catalytic .converter when the
engine is start'gd.

(3) Idle adjustment :

On engines equipped with the elec- -

tronic fud injection system, air-fud
mixture ratio adjustments cannot be
made; only engine speed can be ad-
justed. Consequently, measurement of
CO and HC percentage is hot necessary
when making idling adjustment.

EF-20

T table ‘and. e
tdenote/d by th*"‘heck item number
f ivfshown on the opposte sde.

However, when measuring CO per-
centage to check idling operation,
make sure that CO percentageis below
1.0 percent.

When inspecting the catalytic con-
verter for deterioration, HC and CO
percentage must dso be measured.

CONTINUITY CHECK

Circuit tester (Test . \
equipment required) 03}5

Description o>

It is not necessary to conduct a
harness conti nU|ty check on-the entire
dectronic  fud- injection’.. system.
Simply locate the pertinent trouble
Sjurce on the left in the following
ndud “an inspection as

To f"nd*mh-@r&qs denoted by the
i 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.

” L



Connector and harness continuity check

Condition ' Check item number

. 1-(3),(5).(6). (7). (8). (9) ,
Engine will not start 2- (1), (2), (3 o "
3- (1), 3

1-(3),(5), (6), (1), (8), (9)
2-(1), . (3

1-(1), (2), (3), (4), (6), (8)
2-(1),(2).(3)

i 1-(1).(2).(3).(4).(5).(6).(8).(9)
Engine breathes 2-(.(2).(3) .

1-0),(3), (4), (5). (6), (8). (9
During warm-up 2-(1),(2),(3)
: 3-(2)

Engine gtalls

Lack of power

Idling unstable

1-(1), (3), (4), (5), (6), (8), (9)
2-(1), (2,

Higher idiing speed 1; _0()2,) (2), (4), (6), (8)

After warm-up

Running en or dieseling -

Backfire 1-0), (2, (3), 4), (6)
2-0),(2, Q)

. 1-0),(2), (3), (4), (6)
Afterfire 2-(3)

3-0)

1-(1),(2.(3).(4).(6), (8
Abnormal fud consumption 2-(3)
3-

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 crcuit tester in the OHM "R"

range

. EF360
Fig. EF-32 Check at 35-pin connector ("R' range)

EF-21
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(1) Throttle vave switch: Idle

switch

» Méke sure that throttle vave switch
connector is securely connected in
place.

e Check continuity between ter-
minds ©and @.
*Tedt results

e Continuity exists . =~ . . . OK

» Continuity does not exist ... N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid linesin Figure EF-35.

(2) Throttle valve switch: Full

switch

* Make aure that throttle vave switch
connector is securely connected in
place.

» With accelerator pedd fully depres-
sed, check continuity between ter-
minas (D and ©.

*Tedt results

o Continuity exists . . . .~ . . . OK

* Continuity does not exist . .. N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid lines in Figure EF-36.

(3) Air flow meter

* Make sure that air flow meter con-
nector is securely connected in
place.

3A)  Continuity check between ter-

minals (6) and (8)

e Check continuity between ter-
minals (6) and (8).
*Test results

o Continuity exists . . . . . . OK

» Continuity does not exist .. . N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid linesin Figure EF-37.

3B) Continuity check between ter-
minas (7) and (8).

Use the same procedure as in step
3A, and check continuity between
terminas ® and (8). Refer to Figure
EF-38 for circuit details.

3C) Continuity check between ter-
minas (8) and (9).

Use the same procedure as in step
3A, and check continuity between

terminals ® and (9). Refer to Figure
EF-39 for circuit details.

(4) Air temperature sensor

* Méke sure that air flow meter con-
nector is securely connected in
place

e Check continuity between ter-
minds (D and @.
*Test results

o Continuity exists . . .~ . . . . . OK

e Continuity doesnot exist . .. N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large

~solid lines in Figure EF-40.

” “‘(5) Fud pump contact points

«...Disconnect rubber hose in the line
between ar cleaner and ar flow
meter.

* Make sure that air flow meter con-
nector is securdy connected in
place.

* Depress ar flow meter flap, and
check continuity between terminals
© and @.

*Test results

o Continuity exists . . . .. . . OK

» Continuity does not exist . .. N.G.
*If test results are "N.G." proceed
as follows:

» Check the circuit indicated by large
solid linesin Figure EF-41.

(6) Wate temperature sensor

* Make sure that water temperature
sensor  connector is securely con-
nected in place.

» Make sure that ground lead wire is
properly grounded.

o Check continuity between terminal
@ and body metal.
*Tedt results

e Continuity exists . . . ' . . . OK

» Continuity does not exist .. . N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid linesin Figure EF-42.

(7) Electronic fud injection rday:
Fud pump reay >
* Make sure that relay connector is
securely connected in place.
e Check continuity between terminal
@) and body metal.
*Tedt results
» Continuity exists . . . . . .. .. OK

EF-22

e Continuity does not exist . . . N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid lines in Figure EF-43.

(8) Air regulator and fud pump

* Make sure that ar regulator and
relay connectors are securely con-
nected in place.

» Make aure that fue pump harnessis
securely  connected to fud pump
terminal.

» Check continuity between terminal
@ and body metal.

*Test results

o Continuity exists =~ . . . . OK

» Continuity does not exist ... N.G.
*If test results are "N.G.", proceed
asfollows:

» Check the circuit indicated by large
solid linesin Figure EF-44.

(9) Ground circuit

» Make sure that ground connector is
securely connected in place.

e Check dl ground lines to ensure
that they are properly grounded.

9A)  Continuity check between ter-

mind (5) and body metal

» Check continuity between terminal
(D and body metal.
*Tedt results

o Continuity exists .= = .~ . . .. OK

» Continuity does not exist . .. N.G.
*|f test results are "N.G.", proceed
as follows:

» Check the circuit indicated by large
solid lines in Figure EF-45.

9B) Continuity check between ter-
mind @ and body metal

Use the same procedure as in step
9A, and check continuity between
termina @ and body metal.

Refer to Figure EF-46 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 © -and body metal.

Refer to Figure EF-47 for circuit
details.

9D) Continuity check between ter-

minal @ and body. meta

a (¢t ince IAIQ

t
£
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Use the same procedure as in step
9A, and check continuity between
termina @ and body metal.

Refer to Figure EF-48 for circuit
details.

2. Continuity check using a
voltmeter (1)

Notes:
a S draouit 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-33 Check at 35-pin connector ("V" range)

(1) Revolution trigger 9gnal

» Make sure that ignition coil connec-
tor is securely connected in place.

e Turn ignition switch to the "ON"
eposition.

» Contact termina ® with postive
lead wire of voltmeter.

*Test results
» Voltmeter reading indicates power
linevoltage . ... ... . | OK

» Voltmeter reading does not
indicate power line voltage .. N.G.
*|f test results are "N.G.", proceed
asfollows:

e Tumn ignition switch to the "OFF"
position.

« Check the circuit indicated by large

solid lines in Figure EF-49.

(2) Power linedrcuit

» Make sure that relay connector and
4-pin connector are securely con-
nected in place.

e Turn ignition switch to the "ON"
position.

» Contact termina @ with positive
lead 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:

e Turn ignition switch to the "OFF"
position.

» Check the circuit indicated by large
s0lid and dotted lines in Figure
EF-50.

(3) Injector and dropping resistor

» Make sure that injector, dropping
resstor arid relay, and 4-pin con-
nector are securely connected in
place.

3A) Termind ® (Cylinder "4")

e Turn ignition switch to the "ON"
position.

» Contact terminal @ with positive
lead wire of voltmeter.

*Tedt results
» Voltmeter reading indicates power
linevoltage ... .. . .. . OK

» Voltmeter reading does not
indicate power line voltage . . N.G.
*If test results are "N.G.", proceed

EF-23

as follows:

e Turn ignition switch to the "OFF"
position.

» Check the circuit indicated by large
solid and dotted lines in Figure
EF-51.

3B) Termind © (Cylinder "1")
Use the same procedure as in step
3A, and take voltmeter reading be-
tween termina © and ground.
Refer to Figure EF-52 for circuit
details.

3C) Teminad <@ (Cylinder "5")
Use the same procedure as in step
3A, and take voltmeter reading be-
tween termina © and ground.
Refer to Figure EF-53 for circuit
details.

3D) Termind @ (Cylinder "6")
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal ® and ground.
Refer to Figure EF-54 for circuit
details.

3E) Temind ® (Cylinder "3")
Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal @ and ground.
Refer to Figure EF-55 for circuit
details.

3F) Temina (8) (Cylinder "2")

Use the same procedure as in step
3A, and take voltmeter reading be-
tween terminal ® and ground. '

Refer to Figure EF-56 for circuit
details.

3. Continuity check using a
voltmeter (2)

Notes:
a Se drcuit tester in the DC VOLT
(DC " V) range

b. Connect negative terminal of circuit
teser to body metal with a lead
wire.

c. If tedt results check out "N.G.", be
aure to turn off the ignition switch
and to disconnect battery ground
cable before tracing the cir cuit.

d. Disconnect lead wire from terminal
"S"' of garter motor.

e. Disconnect cold gart valve harness
connector.
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(1) Sarter sgnal

(2)

Méake sure that relay connector and
4-pin connector are securely con-
nected in place. )

Turn ignition switch to the
"START" position.

Contact terminal (4) 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 linesin Figure EF-57.

Air regulator
Méake sure that ar regulator, relay
and 4-pin connector are securely
connected in place.
Turn ignition switch to the
"START" position.
Contact termina @ with positive
lead wire of voltmeter.
*Tedt results

» Voltmeter reading indicates power
linevoltage . . . ... . .. . OK

* Voltmeter reading does not
indicate power line voltage .. N.G.
*|f test results are "N.G.", proceed
as follows:

* Turn ignition switch to the "OFF"
position.

» Check the circuit indicated by large
slid and dotted lines in Figure
EF-58.

(3) Cdd dart valve and thermotime
switch
» Disconnect thermotime switch con-

nector.
e Short circuit two pins of thermo-
time switch harness connector.

=0
Thermotime switch

EF362 harness connector

Fig. EF-34 Thermotime switch harness
connect short circuit

EF-24

Make sure that relay connector is
securely connected in place.

Turn ignition switch to the
"START" position.

Contact termina @ with podtive
lead wire of voltmeter.

*Tedt results
Voltmeter reading indicates power
linevoltage . ... . .. . | OK

Voltmeter reading does not
indicate power line voltage .. N.G.
*|f 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-59.
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Fig. EF-54 Injector (cylinder "6") and dropping resistor circuit
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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 fals 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 (oneis for No. 1,

2, and 3 cylinders, and the other is for
No. 4, 5, and 6 cylinders), this inspec-
tion must 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 pos-
tive indication that the control unit is
functioning normally. This inspection
may be limited to the No. 1 or No. 4
tylinder <only.

~ Requirements for inspection

1. The engine must be cranked at a
speed of more than 80 rpm.

2. The control unit may fal to
generate a correct pulse dgnd at an
excessvely low battery voltage. It is
recommended, therefore, that a bat-
itery voltage of more than 9 volts be
applied during the cranking operation.

e =
) AR SN
,, @ m’ ]
¥ ' el {
47 fE=et—\Q /%’.l_@
= = N @S
NN
EF352

Fig. EF-61 Checking control unit
Inspection procedure

Checking No. 1 cylinder

Turn ignition switch to the "OFF"
position.

Engine Fuel

1. Disconnect harness connecttgr of
injector. '
2. Disconnect cold start vave har-
Ness connector.

3. Connect a miniaure® 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.

Notee Use a 3-volt miniature lamp
with a special terminal connected
toitsend as shown.

Fig. EF-62 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 unit is faulty. Replace the
control unit, and carry out the ingpec-
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-51

v Caution: Before checking air

an indication that the water tempera-

;ture sensor is faulty. Check the water

temperature sensor.

2. Air flow meter

flow
meter, remove battery ground
*

cable.

. 2-1. Checking potentiometer

1. Disconnect ar flow meter.

2. Measure the resistance between
terminals (8) and (6). The standard
resistance is approximately 180 ohms.

EF396

Fig. EF-63 Measuring the resistance
between terminals (J) and (0)

3. Measure the resistance between
terminals (§) and (8). The standard
resistance is approximately 100 ohms.

Fig. EF-64 Measuring theresistance
between terminals (9) and (8)

4. Connect a 12-volt dc across ter-
minad (9) (positive) and terminal (B)
(negative).

5. Connect the postive lead of a
voltmeter to"jef minal (8) and negative
lead to termifia (7).

6. Gradualy 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-65 Checking voltage variation
between terminals (8) and (J)

2-2. Checking insulation
resistance of air flow meter

Check insulation resistance between
the flov meter body and any one of
terminds ©, ®, (8] and (§). If
continuity exists, the air flow meter is
out of order.

EF399

Fig. EF-66 Checking insulation
resistance

2-3. Checking flap

Fully open the flgp by hand to
check that it opens smoothly without
binding. If it doesn't, it is out of order.

EF400
Fig. EF-67 Checkingflap

2-4. Checking fuel pump contact
points

Continuity should exist between
terminds @ and @ of the ar 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 flep is
opened, or continuity occurs a a
different position, replace ar flow
meter as an assembly.

EF401

Fig. EF-68 Checking fuel pump
contact points

3. Air temperature

3-1. Checking continuity

1. Disconnect battery ground cable.

2. Disconnect ar flow meter.

3. Measure the outside ar tempera
ture.

4. Messure resistance between ter-
minds @ and (6) of the ar flow
meter connector.

EF402

Fig. EF-69 Measuring theresistance
of air temperature sensor

The relationship between the out-
dde ar temperature and resistance is
shown in the following chart.

Air temperature Resistance
°C(°F) (k£2)
-30 (-22) 20.3t0 33.0
-10 (-14) 7.61to 10.8
10(50) 3.25t04.15
20 (68) 225 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 ar
temperature sensor and air flow meter
should be replaced as an assembly.

3-2 Checkinginsulation
resistance

Check insulation resistance between
termina @ and ar flow meter body.
If continuity exists, the ar tempera
ture sensor is out of order. The air
temperature and ar flow meter should
be replaced as an assembly.

EF-52

EF403

Fig. EF-70 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. Chécking on engine

Check the resistance of the water
temperature sensor before and after .
engine warm-up.

G @Y.
s ==

Fig. EF-71 Measuring the resistance

of water temperature sensor

(on the engine)

1. Disconnect battery ground cable.

2. Disconnect the water temperature
$nsor harness connector.

3. Pace athermometer 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 arod type thermo-
meter into theradiator.

4. Connect the water temperature
sensor harness connector.

5. Connect battery ground cable.

6. Wam up the engine sufficiently.
7. Disconnect battery ground cable.
8. Disoonnect€Jie water temperature
sensor harness cofi-hrector.

9. Read the sensor resistance in the
same manner as described in step (3)
above.

Cooling water temperature Resistance
°C (°F) (kft)
-30 (-22) 20.3 to 33.0
-10 (-18) 7.6 to 10.8
10(50) 3.25 t0 4.15
20 (68) 22510 2.75
. 50(122) 0.74 to 0.94
7 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. 'Cheg:king water temperature
sensor off the engine

~ 1. Dip the sensor into water main-
_tained'~af~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
(114°F), and read its resistance.

EF405

Fig. EF-72Measuringth<e, resistance

of water temper &ture 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-53

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
a sensor.

EF406

Fig. EF-73 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 dectric connector of
thermotime switch.

3. Mesaure the resistance between
terminal No. 46 and switch body.

EF335

Fig. EF-74 Thermotime switch
terminal number

. o 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
71°F).
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» The resistance is infinite when the
cooling water temperature is more
than22°C(71°F).

4. Measure the resistance between

termina No. 45 and switch body.
The ohmmeter reading is

70to8ohms .. . | OK
The ohmmeter reading is not
70to86ohms = = = = | 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-sensng 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 No. 45

and 46.

* The resistance should be about
78ft.

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 termina No. 45 and 46.

* If the ohmmeter reading increases
from about 78f2 to infinite, circuit
is OK.

EF336
Fig. EF-75 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
fud pump is operating properly. Oper-
ating sound should be heard.

3. Disconnect ground cable from
battery.

4. Remove two screws securing cold
start vave to intake manifold, and
remove cold start valve.

5. Disconnect electric connector of
cold start valve.

6. Put cold start vave into a trans-
parent glass container of min. 20 cc
(.22 cu in) capacity, plug the trans-
parent glass container opening with a
clean rag.

EF322

Fig. EF-76 Fuel injection from
cold start valve

1. Connect ground cable to battery.
8. Turn ignition switch to the
START position. Cold start vave
should not inject fudl.

9. Turn ignition switch to the OFF
position, and connect a jumper wire
between cold start vave and battery
terminals. Leave cold start vave asit is
in step 6 above.

» Cold start vave should inject fuel.
If not, proceed to step 10 below.
10. With ignition switch in the
START position, and cold start vave
st as outlined in step 9 above, check

fud injection.
e Thefud injected . = == . . OK
» Thefud isnotinjected .... 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 12-volt dc between posi-
tive terminal (8> and negative ter-
minal (85).

"Clicks" should be heard and conti-
nuity should exist between terminas
@) and (S3), and between (§2) and

(@)

e

S SN

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-valt dc in place
of 12-volt to test relay operation.

EF-54

EF407

Fig. EF-77 Checkingmainrelay (1) -

2. Connect 32-volt dc between posi-
tive terminal @ and negative terminal
(865). No clicks should be heard.

n (SsL)oES WS
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Fig. EF-78 Checking mainrelay (2)

3. If test results (steps 1 and 2

above) are not satisfactory, relay is o )
faulty. 1. Make sure continuity exists be-

7-2. Fuel pump relay check

9

o Fig. EF-79 Checking fuel pump relay (1)

2. Connect 12-volt dc to postive
terminal (§£3) and negative terminal
&). "Clicks" should be heard and

continuity should exist-betwen ter-
minals (gIV) and(88d)).

- ' ~-~1—0(8&J)
] —
r o)
rl i—_<'>>>/T....._-_ i!- 0(88y;
“MAr——* 1 ‘ °-C8)
200 of =
" ” : QZE%D _)
——

EF410
Fig. EF-80 Checking fuel pump relay (2)
EF-55

tween terminals (&J) and (S)), and
between (iia) and (89).

EF409

EL

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 dcin place
of 12-valt to test rdlay operation.

3. Connect 12-volt dc to positive
termina @ and negative terminal
(863). No "clicks" should be heard.
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4. If test results (steps 1 through 3)
are not satisfactoryd relay is faulty.

8. Throttle valve switch

1. Disconnect ground cable from
battery. N

2. Remove throttle, vave switch
from vehicle.

; 8-1. ‘Idle switch check

'1. Connect ohmmeter between ter-
minals©- and ®.

EF412
Fig. EF-82 Checking.idle switch

#

2. If.continuity exists when throttle
valve,is in the IDLE position, and does
not exist- when valve opens approxi-
mately 7°, idle switch is functioning

properly.

8-2. Full switch check

1. . Connect ohmmeter between ter-
minals (3) and @:

Fig. EF-81 Checking fuel pump relay (3)

EF411

EF413
Fig. EF-83 Checking full switch

2. Gradually oben throttle vave
from fully-closed position. Observe
ohmmeter reading when valve is
opened approximately 30°. If ohm-
meter reading at al other valve posi-

tion is greater than that at 30°, full,

TN

o

switch is functioning properly.

8-3. Throttle valve switch
insulation check

Fig. EF-84 Checking throttle valve
switch insulation

Connect ohmmeter between body
metal and" terminals (2), (3) and @.
Ohmmeter reading should be infinite.

EF-56

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.
* 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.

EF337
Fig. EF-85 Dropping resistor
terminal  number

4. Conduct resistance checks on
dropping resistor (4-pin  connector
side) between the followini points.
® 43/2 and terminal No. 56 (Number
six cylinder resistor) ‘
e 43/2 and terminal No. 55 (Number
five cylinder resistor)
The resistance should bpe approxi-
mately 6 ohms. See Figure gg-gs5.

10. 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 al fue pump circuits. If all
circuits are checked out OK, replace

“ fuel pump.
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Discharge pressure check N

1. Disconnect
battery.

2. Disconnect ground wire (black)
from fuel pump.

3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove cold start valve from
intake manifold.

5. Put cold start valve into a con-
tainer of min. 20 cc (1.22 cu ,-in)
capacity, and plug the container open-
ing with a rag. '

ground cable from

Fig. EF-86 Fud injection from cold
’ start valve

6. Connect ground cable to battery.
7. ~Turn ignition switch to the
START position, and release fuel line
pressure.

8. Remove cold start valve from fuel
hose.

9. Connect a fuel pressure gauge
between cold start valve and fuel hose,
and install cold start valve on intake
manifold.

=t

5 2l - d
! REATAY =
AL
Cold start vadve

Fig. EF-87 Connect fuel pressure
gauge

10. Disconnect ground cable from
battery. .
11. Connect ground |ead wire to
* fuel pump.

12. Connect ground cable to bat-
tery.

13. Turn ignition switch to the
START position to operate fuel pump.

A fuel pressure’ of approximately
2.55 kg/lcm? (36.27 psi) indicates a
good fuel discharge pressure. f
14.  If'fuel pressure is’ not asspécifi-
ed, replace fuel pressure regulator, and
repeat pressure discharge<tests.

If fyel pressure is 2.55-; kg/cm®
(36.27 psi), fuel pump is OK. If below
the specified value, check for clogged
or deformed fuel lines, and if neces-
sary, replace fuel pump.

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

*I.  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/cm® (36.27 psi) over the
specified car speed range, fuel dis
charge is normal. If below the speci-
fied 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.

11. Fuel damper

1. Connect a fuel pressure gauge as
outlined under Fuel Discharge Pressure
Check, and check fuel discharge pres-
sure.

If fuel discharge pressure reading
fluctuates excessively, replace fuel
damper.

12. Pressure regulator

1. Connect a‘fuel pressure gauge as
outlined under Fuel Discharge Pressure

EF-57

Check, and check fuel discharge pres-
sure. If a fuel discharge of 2.55
kg/cm? (36.27 psi) is not obtained,
replé’ce pressure regul ator. L

&

13. Fuel filter

Every - 25,000 'milas, replace fuel
filter.

14. Injector

Continuity check <
1. Disconnect ground cable from
battery. ,

2. .Disconnect, electric connectors
from injectors.

3. Check continuity between the
two. terminals. Continuity should ex-
ist. If not, injector(s) are:faulty.

Check injectors “for sound , as
follows: g &

1. Start the engiffe and rurfflikt idle.

* Attach thé tip of a screwdrivi"j,{/é%(;?h;

injector to erlsui*.J_§fr*ﬁa it sounds whiiie -
operating. h

EF339

Fig. EF-88 Injection operating sound

e If any particular injector sound
differs from others, that injector is
faulty.

2. If the engine fails to run, discon-
nect electric connector of cold start
valve. .

3. Crank the engine and check that
injectors produce sounds to indicate
operation.

 If alow sound is produced, from
any particular injector, that injector is
faulty. ’

4. If no sound is heard from all -
injectors, check harnesses for disconti-
nuity as outlined in Continuity Check.
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5. If harnesses are normal, check
operation of control unit.

6. If sounds are heard from either
Nos. 1, 2 and 3 injectors or Nos. 4, 5
and 6, replace control unit.

7.  When disconnecting hoses from
injector, refer to Page 69, "Replacing
injector hose".

Cautions Obsxve the falowing in-
dructions when assembling fue
lines.

a Do not ingall fud hose camps
after removal.

b. Clean dug and dirt from partswith
compressed air when assembling.

c. Be aure to ingall 13.5 mm (0.531
in) hose damps on the injector and
fuel pipe Sde. Each damp hasa sze
mark on it.

d. If rubber hoses are scratched or
deformed on the inner wall, re
place.

e. After inserting fud hose into fud
pipe securely, clamp at a postion
10 mm (0.394 in) from the hose

end.
- About 10 (0.394) —
T 7[:_ T
( - T !
Q1 -1

Unit: mm (in)

EF324

Fig.EF-89 Clamp position (2)

Fig. EF-90

Installing injector hose

15. Air regulator

1. Hold rubber hose in the line
between throttle chamber and air re-
gulator with fingers.

* Engine speed should be reduced.
If not, proceed as follows:

2. Disconnect air hoses from both
end of air regulator, and visualy check
to ¢ if ar regulator vave opens.

The valve opening a atemperature
of 20°C (68° F) is as shown in Figure
EF-91.

Direction of bimeta movement with
increasing temperature

3. Disconnect electric connector of
ar regulator, and check continuity.
Continuity should exist. If not, ar
regulator is faulty.

4. Pry ar regulator vave to open
with a flat-bladed screwdriver, then
close.

EF340
Air flow area a 20°C (68°F) ambient

Fig. EF-91 Valve opening at a
temperature 0f20°C  (68°F)
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Test results Fig. EF-92 Air flow characteristic curve

If valve opens and closes smoothly, 2.
it is operating properly. If not, replace.

16. Throttle chamber

Make sure that throttle vave
moves smoothly when throttle lever is
mani pul ated. '

3. Make sure that bypass port is free

1. Remove throttle chamber. from obstacles and is clean.

Checking throttle chamber Checking dashpot

EF415
Fig. EF-93 Throttle chamber

EF-58
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4. Make sure that idle adjust screw
moves smoothly.

5. Adjug throttle vdve 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.

N
ke

Air cleaner element

Air duct (air cleaner to AFM)

Air duct (AFM to throttle chamber)

Flange (throttle chamber to intak

manifold) :

Cold start valve mounting surface

Blind plug (E.G.R.),

(Cdifornia models only)

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

A wWN PR

o O

18. Checking fuel hoses

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

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

When assembling fud lines, observe
the following:

When connecting injector rubber
hoses to injector, refer to "Injector”
section.

17. Checking air leakage
in air intake system

Since the ar flow meter used in the

electronic fud injection system direct-

ly

measures the quantity of intake air

to permit the supply of the optimum
fud quantity for each cylinder, there

10

11

12

13

14

15
16

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 (California models

only)

Fig. EF-94

Cautions
a. Do not reuse fud hose clamps after

b.

loosening.

Clean dug and dirt from parts with
compressed air when assembling.
All hose damps except those used
on theinjector podtions are 15 mm
(0591 in). Each clamp has a sze
mark on it.

. When connecting fud hoseto a fud

pipe of small engagement length,
insert it more than 20 mm (0.787
in) to pipe. Fue hoses usad at such

EF-59

should not occur even a dight air leak.

When inspecting the electronic fud

injection system, pay particular atten-
tion to hose connections, dipstick, oil

fi

ller cap, etc. for any indication of air

leaks.

17
18
19
20

21
22

23
24
25
26

Canister vacuum and purge line
Master-Vac line )

RN i-  r Same vacuum hole
Cooler vacuum line J

Automatic transmission

vacuum line

Pressure regulator vacuum line

E.G.R. vave mounting surface (California
models only)

Oil filler cap

Oil level gauge

Oil sed (on front and rear of crankshaft)
Oil pan gasket mounting surface.

EF416

Checking air leakage in air intake system

connections are provided with a
white paint mark. Clamp hose on
the white mark.

Service fud hoses are not provided
with such a white mark. When
connecting a service fud hose,
camp hose at the position 3 mm
(0.118 in) from the hose end, after
inserting it about 20 mm (0.787 in)
to pipe. See Figure EF-95. Never
camp hose on the bulged portion
of pipe.



Engine Fuel

About 20 (0.787)

3(0.118) ?7IM
2= White paint hose
( ] AN &
7z
Unit: mm (in) EF323

Fig. EF-95 Clamp position (1)

e. When connecting a fuel hose to a
fuel pipe of large engagement
length, insert it about 30 mm
(1.181 in) to pipe. Clamp hose at
the position about 10 mm (0.394
in) from the hose end. See Figure
EF-96. Never clamp hose on the
bulged portion of pipe.

About 30 (1.181)

about
10(0.394) —

11 N

I I D

Unit: mm (in) EF324
Fig. EF-96 Clamp position (2)

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 isin the OFF position.

2. Remove two bolts securing resin
control unit cover to the left dash side
panel, and remove cover.

Fig. EF-97 Removing control unit
cover

3.  Remove three bolts securing con-
trol unit to dash side panel bracket,
and remove control unit.

EF423

Fig. EF-98 Removing control unit

4. Disconnect 35-pin coupler from
control unit.

5.  Move ar flow meter upward, dis-
connect harness connector, and re-
move air flow meter.
6. 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.

EF-60

Note: Be sure to remove control unit
from dash side panel before discon-
necting 35-pin coupler.

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.

2. Disconnect rubber hose from
each side of air flow meter.

3. Disconnect air flow meter ground
cable.

4. Remove three bolts securing air
flow meter bracket.

EF417
Fig. EF-99 Air flow meter

d
4. Water temperature sensor

1. Disconnect battery ground cable.
2. Remove radiator cap.

3. Remove drain plug from radiator
to drain coolant of approximately 15
liters (\% US qgt, IKImpqt).

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.
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Caution: When connecting water tem-
perature sensor harness, aways
keep it away from high tension
wire

Notes:

a Be wre to ingtal copper washer
when ingalling water temperature
LNor.

b. After ingalling water temperature
senor, add cooling water with a
proper amount of antifreeze.

5. Thermotime switch

1. Remove radiator filler cap. Drain
cooling water by opening drain vave
located on the lower Sde of radiator.

Note: If cooling water is hot, giveit 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 €ectric  connector

from thermotime switch.
6. Remove thermotime switch by
turning it counterclockwise.

) 7%

Fig. EF-101 Thermotime switch

Fig. EF-100 Water temper ature sensor

7. To ingall thermotime switch, re-
verse the order of removal.

6. Cold start valve

1. Disconnect ground cable from
battery.

2. Disconnect ground
(black) from fud pump.

3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect ground cable to battery.
6. Put cold start vave in a container
of min. 20 cc (1.22 cu in) capacity.
Turn the ignition switch to the
START position, and release fud line
pressure.

lead wire

Fig. EF-102 Fuel injection from
cold start valve

7. Unfasten clip and disengage cold
start vave from fud hose.

Note: Place a container to receive fud
left in fud hose

8. Toinsal cold start vave, reverse -
the order of removal.

Fuel hose clamp tightening torque:
0.10 to 0.15 kg-m
(0.723 to 1.085 ft-Ib)

7. Relay

1. Disconnect battery ground cable.
2. Remove two screws securing relay
to side dash.

3. Disconnect harness connector.

4. Toingtall relay, reverse the order
of removal.

8. Throttle valve switch

1. Disconnect battery ground cable.
2. Disconnect throttle vdve switch
harness connector.

3. Remove two screws securing

EF-61

EF419

Fig. EF-103 Electronic fuel injection relay

throttle vadve switch to throttle cham-
ber.

4. Sowly pull throttle vave switch
forward. o
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5. To ingtdl throttle vdve switch,
reverse the order of removal.

6. After instalation, adjust the pos-
tion of throttle vave switch so that
idle switch may be changed from ON

to OFF when throttle vave stopper

screw-to-throttle  vave shaft  lever

clearance is 1.3 mm (0.051 in).

Note: Use auitable shim to measure
the gpecified clearance.

EF420
Fig. EF-104 Throttle valve switch

/
13 mm (0.051 in)

Fig. EF-105 Adjusting throttle valve switch position

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 ingal dropping resistor, re-
verse the order of removal.

Fig. EF-106 Dropping resistor

10. Fuel pump

1. Disconnect ground cable from
battery.

2. Disconnect lead wires from fud
pump.

3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start vave to intake manifold, and
remove cold start vave.

5. Connect ground cable to battery.
6. Put cold start vave into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and relesse fud line
pressure.

EF-62

Fig. EF-107 Fuel injection from

7. Rase the rear portion of vehicle
with ajack, and block wheels. Refer to
section "GI".

8. Temporarily clamp hose a a
suitable location between fue tank
and fud pump.

: Fig. EF-108 Fuel hose clamp at
fuel pump

Note: Be aure to recave fud into a
uitable container.

9. Unfasten clamps at the suction
and outlet sdes of fud pump, and
disengage fud hoses.

10. Remove two screws securing
fud pump bracket, and remove
bracket. The fud pump can then be
removed.

o
:“‘f'-‘
W

)
A\ %ﬁ

EF326
Fig. EF-109 Fuel pump removal

11. Toingdl fud pump, reverse the
order of removal.

[
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11. Fuel damper

1. Disconnect ground cable from
battery.

2. Disconnect ground wire (black)
from fud pump.

3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold.

5. Connect ground cable to battery.
6. Put cold start vdve into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fud line
pressure. Refer to Figure EF-107.

7. Rase the rear portion of vehicle
with ajack, and block wheels. Refer to
section "GI".

8. Temporarily clamp fud hose a a
suibtable location between fud tank
and suction dde of fued pump. Refer
to Figure EF-108.

9. Unfasten fud hose clamps, and
disengage fud hoses a the inlet and
outlet of fud damper.

Note: Be sure to receive fud into a
suitable container.

10. Remove nuts securing fud
damper to bracket.

EF327

Fig. EF-110 Fuel damper removal

11. To instal fud damper, reverse
the order of removal.

Fuel hose clamp tightening torque:
0.10 to 0.15 kg-m
(0.723 to 1.085 ft-lb)

12. Pressure regulator

1. Disconnect ground cable from
battery.

2. Disconnect ground
(black) from fud pump.
3. Disconnect lead wire from the
"S" terminal of starter motor.

leed wire

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect ground cable to battery.
6. Put cold start vave into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position,- and release fud line
pressure. See Figure EF-102.

7. Disengage vacuum tube con-
necting regulator to manifold from
pressure regulator.

8. Pace arag under cold start vave
to prevent fud splash. Unfasten three
hose clamps, and disengage fue hose
from pressure regulator.

EF328
Fig. EF-111 Pressureregulator removal

9. To ingtall pressure regulator, re-
verse the order of removal.

Fuel hose clamp tightening torque:
0.10 to 0.15 kg-m
(0.723 to 1.085 ft-lb)

13. Fuel filter

1. Disconnect ground cable from
battery. :
2. Disconnect ground
(black) from fud pump.
3. Disconnect lead wire from the S
terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect battery ground cable.

6. Put cold start vadve into a con-
tainer of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fud line
pressure. See Figure EF-107.

7. Unfasten clamps securing fud
hoses to the outlet and inlet Sdes of
fud filter, and disengage fud hoses.

leed wire

EF-63

Note: Be careful not to spill fud over
engine compartment. Place a rag to
absorb fud.

8.  Remove three bolts securing fud
filter to bracket, and remove fud
filter.

EF329
Fig. EF-112 Fud filter removal

9. To ingal fud filter, reverse the
order of removal.

Fuel hose clamp tigHteni ng torque:
0.10 to 0.15 kg-m
(0.723 to 1.085 ft-lb)

14. Injector

1. Disconnect ground cable from
battery.

2. Disconnect ground
(black) from fud pump.
3. Disconnect lead wire from the
"S" terminal of starter motor.

4. Remove two screws securing cold
start valve to intake manifold, and
remove cold start valve.

5. Connect ground cable to battery.
6. Put cold start vave into a con-
tainer’ of min. 20 cc (1.22 cu in)
capacity. Turn ignition switch to the
START position, and release fud line
pressure. See Figure EF-107.

7. Disconnect ground cable from
battery.

8. Disconnect electric
from injector.

9. Disengage harness from fud pipe
B wire clamp.

10. To remove the front three in-
jectors, remove screws securing fud

pipe.

lead wire

connector
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EF330
Fig. EF-113  Setting screw removal
of front fuel pipe

11. To remove the rear three injec-
tors, remove bolts securing fud pipe C
to intake manifold. These bolts are
located on bracket.

Fig. EF-114 Settintg bolt removal
of rear fuel pipe
12.  When removing any of the front
or rear injector, unfasten hose clamps
on that side.
13. Pull fud pipe forward, and dis
engage injector and fud pipe.

EF332
Fig. EF-115 Fuel piperemoval

Caution: Place a rag under injector
when disconnecting fud pipe to
prevent fud splash. ‘

14. Remove two screws securing in-
jector.

Injector holder
heat insulator

2 Injector holder

3 O-ring

Injector

N

EF333
Fig. EF-116 Injection
15. To install, reverse the order of
removal.
Injector setting screws tightening
torque:
0.2 to 0.26 kg-m
(1.4 to 19 ft-lb)
Fuel hose clamp tightening torque:
0.1 to 0.15 kg-m
(0.723 to 1.085 ft-lb)

Replacing injector hose

When replacing injector hoses (as
recommended in the Periodica
Maintenance), proceed as follows:

1. Remove injector as outlined in
Steps 1 through 14 under heading
"Removal and Installation”.

2. Cut metal band caulking injector
hose to injector with a grinding wheel
or file.

Fig. EF-117 Cutting metal band
caulking injector hose to

injector
Cautions
a. Be careful not to scratch any ad-
jacent parts.

b. Place a clean rag over injector to
prevent metal chips from contact-
ing injector nozzle.

c. Had injector when filing it. Never
placeit in avice.

d. If a grinding whed is used in place
of file, be careful not to allow
injector becoming too hot as this
can damage internal coil. -

EF-64

Fig. EF-118 Cutting metal band

3. Remove metal band with a pair of
pliers.

4. Disconnect injector hose.

5. Instal new injector hose, and
secure with hose clamp designed for
the purpose. Install clamp as close to
injector as possible so that hose clamp
screw is positioned with respect to
electric connector as shown in Figure
EF-140.

Fig. EF-119 Installing injector hose

Hose clamp tightening torque:
0.1 to 0.15 kg-cm
(1.4t0 2.1 in-02)

Cautions. :

a. Do not reuse injector holder heat
insulator and O-rings after removal.

b. Do not reuse fud hose damps after
loosening.

c. Before assembling parts, remove
dugt and dirt with compressed air.

d. Be sure to ingall 13.5 mm (0.531
in) hose damps on the injector and
fue pipeside. Each damp hasasze
mark on it.

e. Replace hoses which have been
scratched or deformed.

f. Ingall new injector hose.to injec-
tor, and secure with hose damp
desgned for™ the purpose. Ingall
damp as close to injector as
possble. v

0. After securdy inserting fud hose
into fud pipe B or C, damp at a
position 10 mm (0.394 in) from the
shoseend.
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15. Air regulator

1. Disconnect ground cable from
battery. ‘
2. Disconnect
from regulétor.
3. Unfasten clamp on each side of
air hose, and disengage hose.

4.  Remove two setscrews.

electric  connector

Fig. EF-120 Air regulator removal
5. To install ar regulator, reverse
the order of removal.

16. Throttle chamber

Disconnect battery ground cable.
Remove distributor cap.

. Remove rubber hoses from throt-
tle chamber. '

W N

EF421
Fig. EF-121 Throttle chamber

4. Remove throttle valve switch.

5. Disconnect B.C.D.D. harness con-
nector. :

6. Disconnect rod connector at
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.

Throttle chamber securing screw
tightening torque:

2.0to 2.4 kg-m

(14 to 17 ft-b) -

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 (0.512 in).

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
mor e than'six rotations are required
to obtain specified rpm, throttle
valve is closed excessively at idle; if
less than six rotations are reguired,
working parts are faulty.

17. Fuel rubber hose

When removing or installing rubber
fuel hoses, observe the following: For
injector rubber hose, refer to "Injec-
tor" section.

Cautions:

a. Do not reuse fuel hose clamps after
loosening.

b. Clean dust and dirt from parts with
compressed air when assembling. -

c. All hose clamps except those used
on the injector positions are 15 mm
(0.591 in). Each clamp has a size
mark on it.

d. When connecting fuel hose to a fuel
pipe of small engagement length,
insert it more than 20 mm (0.787
in) to pipe. Fuel hoses used at such
connections are provided with a
white paint mark. Clamp hose on
the white mark.

Service fuel hoses are not provided
with such a white mark. When
connecting a service fuel hose,
clamp hose at the position 3 mm
(0.118 in) from the hose end, after
inserting it about 20 mm (0.787 in)
to pipe. See Figure EF-122. Never
clamp hose on the bulged portion
of pipe.

EF-65

About 20 (0.787)

3(0.118) Y
- glv’l ite point
ARy T
Q it
Unit: mm (in) @ EF323

Fig. EF-122 Clamp position (1)

®- When connecting a fuel hose to a
fuel pipe of large engagement
length, insert it about 30 mm
(1.181 in) to pipe. Clamp hose at
the position about 10 mm (0.394
in) from the hose end. See Figure
EF-123. Never clamp hose on the
bulged portion of pipe.

About 30 (1.181)

About 10 (0.394)—|

(1]

L———__4__- ;

Unit: mm (in ¢
() @ EF324
Fig. EF-123 Clamp position (2)

Replace rubber fuel hoses in the
engine compartment every 25,000
miles.
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Fig. EF-124 Rubber fuel hoses in engine compartment

/
13 mm (0.051 in)

EF428

Fig. EF-125 Adjusting throttle valve switch position

EF-66
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Emission Control System

There are three types of emisson
control system. These are:
1. Closd type crankcase emission
control system.

CRANKCASE EMISSION CONTROL

DESCRIPTION

This system returns blow-by gas to
both the intake manifold and throttle
chamber.

The' postive crankcase ventilation
(P.C.V.) vave is provided to conduct
crankcase blow-by gas to the intake
manifold.

During partia throttle operation of
the engine, the intake manifold sucks
the blow-by gas through the P.C.V.
valve,

Normally, the capacity of the vave
is sufficient to handle any blow-by and
a smal amount of ventilating air.

t= Fehar
A Blomy ges

2. Exhaust emission control system.
3. BEvaporative emisson control
system.

Periodic inspection and required

The ventilating ar 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
vave and its flow goes through the
tube connection in the reverse direc-
tion.

On cars with an excessvely high
blow-by, some of the flow will go
through the tube connection to throt-
tle chamber under al conditions.

L~

O+ing

Oil levd gauge
Bdfle plate

Ol cp
Hamearester
Throttle chamber
PCV. vdve
Sed net

Bdfle plate

Nelie RN B T S

EC366

Fig. EC-1 Crankcase emission control system

EC-2

GENERAL DESCRIPTION

savicing of these systems should be
caried out to reduce harmful emis
S0ns to a minimum.

SYSTEM

INSPECTION
P.C.V. VALVE

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

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

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

VENTILATION HOSE

1. Check hoses and hose connec-
tions for leaks.

2. Disconnect dl 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 ‘afid' rocker cover.
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EXHAUST EMISSION CONTROL SYSTEM

DESCRIPTION. . . . ... ............
BOOST CONTROLLED DECELERATION
DEVICE (B.C.DD................
DESCRIPTION. . . .. ............
OPERATION. . . .. ..............
REMOVAL . ..................
INSPECTION. . . . ... ...........
TRANSMISSION CONTROLLED VACUUM
ADVANCE SYSTEM [Manual Transmission
models only (Except California)]. . . . . .
DESCRIPTION. . . . .............
OPERATION. . . ... ............

REMOVAL AND

INSPECTION. . . . ... ... ... ...

DESCRIPTION

The exhaust emission control sys
tem is made up of the following:
1. Boost controlled deceleration
device (B.C.D.D.).
2. Transmission controlled vacuum
advance system (Manua transmission

5

models except California).

3. Spark timing control system
(except California).
4. Exhaust gas recirculation

(E.G.R.) system (for California).
5. Cataytic converter system (for

EC-3

n

CONTENTS

......... EC- 3 EXHAUST GAS RECIRCULATION
(E.G.R) SYSTEM. . .. ... ... ... ... ... ... EC-10
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......... EC- 5 OPERATION. . . ........................ EC11
......... EC- 5 REMOVAL AND INSTALLATION. . .. .. .. EC-13
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Cdlifornia).
6. Floor temperature warning sys
tem (for California).

As regards the "Spark Timing Con-
trol System"-in item 3 above, refer to
the Engine Electrical section.
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Emission Control System

BOOST CONTROLLED
DECELERATION
DEVICE (B.C.D.D.)

DESCRIPTION

The Boost Controlled Deceleration
Device (B.C.D.D.) is employed to
reduce HC emissons emitted during
coagting. The B.C.D.D., installed under
the throttle chamber as a part of it,
supplies additional ar 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 | detects the
manifold vacuum and makes the Vacu-
um Control Vave open when the
vacuum exceeds the operating pres-
sure. Diaphragm 1l operates the Air
Control Vave according to- the vacu-
um transmitted through the Vacuum
Control Valve. The Air Control Vave
regulates the amount of additiona air
s0 that the manifold vacuum can be
kept at the proper operating pressure.
The operating pressure changes
depending on altitude; thus, dia

® ® O

4|}—|}-—-———l

phragm Il and control vave 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 manua transmisson models,
this system consists of B.C.D.D., vacu-
um control solenoid vave, speed-
detecting switch and amplifier.

On automatic transmission models,
it consists of B.C.D.D., vacuum con-
trol solenoid vave and inhibitor
switch.

OPERATION

B.C.D.D.

Diaphragm | @ monitors the mani-
fold vacuum; when the vacuum ex-
ceeds a pre-determined value, it acts so
as to open the vacuum control vave
(9). This causes the manifold vacuum
to be introduced into vacuum chamber
Il @ and actuates diaphragm Il @.

When diaphragm |l operates, the ar
control valve @ opens the passage and
introduces the additional ar into the
manifold.

© ©®

1 Ignitipr_l switch 9 Vacuum control valve
Amplifier 10 Diaphragm |

N

3 Speed detecting switch 11  Air passage

Blow 10M.P.H.: ON 12 Diaphragm II

(For M/T) 13  Air control valve
4 Inhibitor switch 14 Air passage
"N""P" range: ON 15 Air passage
(For AIT) 16  Throttle vave
5 Vacuum control 17 vacuum chamber |
solenoid valve 18  vacuum chamber 11
6 Adjusting screw 19 vacuum passage
7 Stopper screw 20 |dle speed adjusting screw

8 Altitude corrector

EC-5

The amount of ar is controlled by
the servo-action of the air control
vave (8 and vacuum control vave (9)
so that the manifold vacuum may be
kept at the pre-determined vaue.

The B.C.D.D. operates when engine
speed is in the range of 1,800 to 2,000
rpm.

Vacuum controlled solenoid
valve

Manua transmission models:

The vacuum control solenoid vave
is controlled by a speed detecting
switch that is actuated by the speed-
ometer needle.

As the car speed fdls below 10
M.P.H., this switch is actuated, pro-
ducing asignal. Thissigna actuates the
amplifier to open the vacuum control
solenoid valve.

Automatic transmission models:

When the shift lever is in the "N"
or "P" range, the inhibitor switch
mounted on the transmission turns on
to open the vacuum control solenoid
vave.

EC371

Fig. EC 3 Shematic 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. Remove B.C.D.D. by unscrewing
the three securing screw ©.

Do not unscrew the three B.C.D.D.
assembly screws (:2).

EC372
Fig. EC-4 Removing B.C.D.D.

2. To instal,
procedure.

reverse the removal

Tightening torque:
20 to 40 kg-cm
(145 to 289 in-Ib)

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-Ib)

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 Figure EC-5.

Manual transmission models
1. Check for continuity between A
and B when car is brough" 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

VEP

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 vave 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.

©
A
®
EC373
1 Ignition key
8 2 Fuse
3 Amplifier
4 Speed detecting switch
Above 10 mph: OFF
® J___ Bedow 10 mph: ON
- 5 Function test connector
6 Vacuum control solenoid
vave
Fig. EC-5 Checking B.C.D.D. circuit with function test
connector (for manual transmission)

Automatic transmission models
1. Turn ignition key to "ON" posi-
tion. o

2. With inhibitor switch "ON" ("N"

or "P" range), check for presence of

voltage across A and B. Refer to

Figure EC-6.

e If voltmeter reading is 12 volts
(d-c), 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 switch "OFF"

inhibitor

e

® @@@{'

("1, "2", "D" or "R" range), check
for resistance between A and B. Refer
to Figure EC-6.

e If ohmmeter reading is 15 to 28
ohms, circuit is functioning proper-
ly.

« 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
1 2 Inhibitor switch
= N.P. range: ON

1, 2, D, R, range: OFF
3 Vacuum control
solenoid vave
4 Function test connector

EC374

Fig. EC-6 Checking B.C.D.D. circuit with function test connector

EC-6
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B.C.D.D.
valve

solenoid

1. Turn on engine key. (Do not start
engine.)

2. Ensure that solenoid vave clicks
when intermittently electrified as
shown in Figure EC-7.

o S

‘ ///{\\Solenoid valve harness

R N
NN W

\

EC375
Fig. EC-7 Checking solenoid valve

3. If a click is heard, solenoid valve
isnormal.
4. If aclick is not heard at all, check

$§ ®

Inhibitor
(Automatic
models)

Refer to the TM section.

switch

transmission

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 isinstalled 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

Y 2 Amplifire

3 Spead detecting switch

— Above |Omph : OFF
Bdow 10 mph : ON

4 B.CD.D. solenoid valve

\ \om-—oo=
N\,
\
1
L

i

L||—°\

EC376
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
valve.

-~ //é%
Solenoid vave harness

AN \ J ~ EC377

Fig. EC-9 Removing harness of
solenoid valve

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
"ldling Adjustment” in page EF-18.)

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 (-23.62 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 (30 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.D.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
an altitude of 1,400 m (4,600 ft),
the specified set pressure for
B.C.D.D. is 396 mmHg (15.6 inHQ).

7. If it is higher than the set level,
turn the adjusting screw counterclock-
wise until correct adjustment is made.

EC409

Fig. EC-11 Adjusting 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 clockwise
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 no! fal
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

-Vacuum gauge

(1) Road test

ET133

(mmHg)

600 L

550 r—

Operating Vacuum of BCo®

350

300L

Fig.

(2) Chassis dynamometer

500 [~

450 |

to 50 MPH) in top gear (manual
transmission) or in "D" range (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

W

40Q -

(3) Raise up rear axle housing by stand

Fig. EC-12 Testing operating pressure of the B.C.D.D.
finHg)
. \30 (mmHg)
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EC-8

EC-13 Changes in operating pressure versus changes in atmospheric pressure altitude
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TRANSM SSI ON DESCRIPTION oraTion
(I]\ITRJ_LED This system provides vacuum ad- )
VA(:LLM A[)\/AI\KE vance only when the gear isin the top When electric current flows through

SYSTEM (4th) position and retards spark timing ~ the vacuum §witching valye, Fhe valve

at the other positions as shown in the ~ OPens and introduces ar into the
Manual Transmission models following table. vacuum controller of the distributor
only (Except California) through a vacuum hose, and vacuum

advance is eliminated. When the vacu-
um switching valve is deenergized, the
valve closes and vacuum created by the
throttle chamber is introduced into
Spark timing the vacuum controller of the distribu-
tor to provide usual vacuum advance. .

The top detecting switch, located
OFE OFF Advanced on the transmission case, operates so

Top detecting Vacuum switching
switch valve

Transmission

Top (4th) gear

position as to interrupt the flow of electric
current when the gear is placed into
p?otg?iro%ear ON ON Retarded "TOP", but allows it to flow in the

other gear positions.

Distributor
- ) To atmosphere
Ignition switch * " Air filter
— g[[8 orr
T 0
l Top detecting switch I
= ON
Vacuum switching valve
1 Throttle
QQQ:D
Transmission l vave

Throttle chamber

EC405

Fig. EC-14 Schematic drawing of transmission controlled vacuum advance system

REMOVAL AND

INSTALLATION 4. Install vave in the reverse order

of removal.

Vacuum switching valve

Note: Make sure that vacuum hoses
are properly connected to their
positions. See Figure ET-1 for vacu-
um hose piping. ’

1. Disconnect a pair of lead wires at
connectors.

2. Disconnect vacuum hose from
vacuum switching valve.

3. Remove two screws retaining
valve to bracket and remove valve.

EC406

Fig. EC-IS Vacuum switching valve
EC9
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' Top detecting switch

EC407
Fig. EC-16 Top detecting switch

When installing switch, apply locl
agent to threads. :

INSPECTION

1. Ensure that wiring connectors are
tight in place.

2. Ensure that vacuum hoses are
properly connected to their positions.
See Figure ET-1.

3. Ensure that distributor vacuum
controller properly functions.

4. Set timing light.

5. Run engine and keep it at 3,200
to 3,500 rpm. Read spark timing.

6. Shift gears in top (4th) position,
and read spark timing.

The system is properly functioning
if spark timing in top (4th) position is
approximately 5° greater than that in
neutral position.

Note: To protect against accidental
forward surge, engage parking brake
firmly while above check is being
made.

7. If spark timing does not vary at
al in steps 5 and 6 above, proceed as
follows:

(1) Disconnect vacuum switching
valve white wire connector.

(2) Se timing light.

(3) Run engine and keep it a 3,200
to 3,500 rpm. Read spark timing.

(4) Connect vacuum switching vave
white wire connector directly to bat-
tery pogtive (+) termina and read
gpark timing.

Vacuum switching vave is normal if
spark timing advances by 5° when
connector is disconnected from bat-
tery podtive (+) terminal. If not, top
detecting switch is faulty and should

be replaced. If spark timing does not
vay a dl in step 7 above, replace
vacuum switching vave.

8. Check for continuity in electrical
wiring with a function test connector.

Turn ignition switch on, but do not

run engine. Check for voltage across
terminals A and B as shown in Figure
EC-17.

A(+)

1 Ignition switch

2 Top detecting switch

3 Vaouum switching vdve
4 Function test connector

EC408

Fig. EC-17 Checking for continuity in electrical wiring with

Electrical wiring circuit is normal if
voltmeter readings are as shown in the
chart below.

Transmission Voltmeter
indication

Top (4th) gear

position o/

Other gear 12V

position

If readings are not shown, check for
loose harness and burned fuse.

EXHAUST GAS
RECIRCULATION
(E.G.R.) CONTROL
SYSTEM

(FOR CALIFORNIA)

DESCRIPTION

In the exhaust ges recirculation
system, a part of the exhaust ges is
returned to the combustion chamber

EC-10

function test connector

to lower the spark flame temperature
during the combustion process. This
results in a reduction of the nitrogen
oxide content in the exhaust gas.

This system consists of an intake
manifold, E.G.R. control valve, E.G.R.
solenoid vave, water temperature
switch, E.G.R. tube and hose.

When the E.G.R. control vave is
open, some of the exhaust gas is led
from the exhaust manifold to the
E.G.R. control vdve through the
E.G.R. tube. The exhaust gas is then
controlled in quantity by the E.G.R.
control valve, and is introduced into
the intake manifold.



Emission Control System

Open-close operation of the E.G.R.
control vave is controlled by the

ed by the water temperature switch
operated by the engine coolant tem-

Intake manifold

Throttle chamber
E.G.R. control valve
E.G.R. solenoid valve

Exhaust manifold

Fuse

Ignition switch
Battery

1
2
3
4
5 Water temperature switch
6
7
8
9

EC356

Fig. EC-18 Exhaust gas recirculation system

OPERATION

throttle chamber vacuum. perature. The E.G.R. control system func-
The E.G.R. solenoid vave is operat- tions as shown in the following chart.
: . Water EGR. Intake EGR. -
EG.R. SN_:_tg:] %p;rj:leng Temperature { Solenoid Manifold Control Clgrr:(\j/il tri]?)n
P Switch Vadve Vacuum Vave
Beow ON ON _ Close All condition
Above
Not A OFF OFF —B)mmHg Cloee | Iding
Actuated (-1.969 inHg)
57 to 63°C Bdow
(13410 145°F) | Apove OFF OFF | —SmmHg Close | Full Throttle
(-1.969 inHg)
Above
Actuated Above OFF OFF -50 mmHg Open Partia Load
(-1.969 inHg)

EC-11
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E. G. R. "OFF" operation

1.  When the engine coolant tempera-
ture is low, recirculated exhaust gas
causes irregular engine operation. To
prevent this, recirculation of the ex-
haust gas must be cut off for a few
minutes after the engine has been
started. During this period, the E.G.R.
solenoid vave remains closed and
keeps the E.G.R. control vave closed,
thereby cutting off the E.G.R. circuit.
2. When the engine coolant tempera-
ture is above the working temperature
of the water temperature switch:

(1) The vacuum port comes to ar
cleaner dde during engine idling for
improved idling operation.

At this point, vacuum does not

actuate the E.G.R. control vave
though intake manifold vacuum is
high, and the E.G.R. control vdve
remains closed.
(2) In the full throttle driving pod-
tion, the suction vacuum on the vaecu-
um passage is not sufficient to actuate
the E.G.R. control vave

E.G. R. "ON" operation

The E.G.R. circuit is completed
only-when the engine coolant tempera-
ture is above the working temperature

—p> Atmosphare

)

J
To intake marifod 4c’

e

1 Battery

2 Ignition switch

3  Water temperature switch
4  Fuse(lOA)

5 Throttle chamber

6 E.G.R. solenoid valve

7 E.G.R. control valve

From exhaust manifold
EC357

Fig. EC-19 Schematic drawing of E.G.R. control system

of the water temperature switch and
the suction vacuum on the vacuum
passage is great enough to open the
E.G.R. control vave.

E.G.R. Control valve

The E.G.R. control vave controls
the quantity of exhaust gas to be led
to the intake manifold through vertica
movement of the taper vave con-
nected to the diaphragm, to which
vacuum is applied in response to the

opening of the throttle valve. The
E.G.R. control vave isinstalled on the
intake manifold through a gasket.

The E.G.R. control vave has dif-
ferent flow rate of exhaust gas in
response to the transmission type. For
identification purposes, paint and flow
rate number are found on the top of
the vave.

The construction of the E.G.R.
control vave is shown in the following
figure.

®
- —
F‘:@Q
° o |
2 | o
[ \_o° Jﬂ
——®

he '

-~

il

@
CORWN R

EC-12

% EC231
. Fig. EC-20 E.G.R. control valve
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Water temperature switch
and E.G.R. solenoid valve

The water temperature switch is
installed in the thermostat housing.
The contact points of the thermo
switch built in the water temperature
switch open or close in response to the
engine coolant temperature.

In other words, when the engine
coolant temperature is lower than the
working temperature of the water tem-
perature switch, the contact points of
the thermo switch close to flow
electric current to the E.G.R. solenoid
valve.

Therefore, the magnet coil of the
E.G.R. solenoid valve is magnetized
and the vave cuts off the suction
vacuum on the vacuum passage. When
the engine coolant temperature is
above the working temperature of the
water temperature switch, the contact
points of the thermo switch open to
cut off electric current to the E.G.R.
solenoid valve. Therefore, the E.G.R.
solenoid valve operated by spring force
completes the vacuum passage be-
tween the throttle chamber and the
E.G.R. control 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
dismount E.G.R. control valve, remove
the following parts:
¢ Vacuum hose connecting E.G.R.
control valve to E.G.R. solenoid
valve
« Nuts attaching E.G.R. control vave
to intake manifold

EC 358
Fig. EC-21 Removing E.G.R. control
' valve

2. E.G.R. solenoid valve
E.G.R. solenoid valve is installed on
intake manifold. To dismount E.G.R.
solenoid valve, remove the following
parts:
¢ Solenoid valve harness
¢ Vacuum hose connecting E.G.R.
control vave. to E.G.R. solenoid
valve

* Bolts attaching E.G.R. solenoid
valve to intake manifold

EC359

Fig. EC-22 Removing E.G.R. solenoid
valve

3. Water temperature switch
Water temperature switch is in-
stalled in thermostat housing. To dis-
mount water temperature switch, re-
move the following parts:
e Water temperature switch lead
wires

Note: Drain engine coolant before dis-
mounting water temperature switch
from thermostat housing.

EC360

Fig. EC-23 Removing water
temperature  switch

Installation

To install E.G.R. control system
components, reverse the order of re-
moval.

INSPECTION

Check E.G.R. control system on
engine.

EC-13

1. Visually check E.G.R. control
system.

If necessary, wipe away oil to
facilitate inspection. If any hoses are
cracked or broken, replace.

2.  With engine running, check
E.G.R. control system for proper func-
tion.

* When engine coolant temperature is

low:

(1) Make sure that E.G.R. control
valve does not operate when engine
speed is increased from idling to 3,000
- 3,500 rpm. To check the valve
operation, place a finger on the dia
phragm of E.G.R. control vave as
shown in the figure below.

EC361

Fig. EC-24 Checking E.G.R. control
valve

(2) Disconnect one end (E.G.R. con-
trol valve side) of the vacuum hose
connecting E.G.R. solenoid valve to
E.G.R. control valve. Then increase
engine speed from idling to 3,000 -
3,500 rpm.

Make sure that E.G.R. solenoid
valve is closed, and that throttle cham-
ber vacuum is not present at the end
(E.G.R. control vave side) of the
vacuum hose. If vacuum is present,
check E.G.R. solenoid valve and water
temperature switch independently as
described later.

EC362

Fig. EC-25 Checking E.G.R. solenoid
. valve
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*  When engine coolant temperature is
high:

(1) Make sure that E.G.R. control
vave operates when engine speed is
increased from idling to 3,000 - 3,500
rpm. To check vave operation, place a
finger on the diaphragm of E.G.R.
control vave. See Figure EC-24.

(2) Disconnect one end (E.G.R. con-
trol vave side) of the vacuum hose
connecting E.G.R. solenoid vave to
E.G.R. control valve. Then, incresse
engine speed from idling to 3,000 -
3,500 rpm.

Make sure that E.G.R. solenoid

vave opens, and that throttle chamber
vacuum is present a the end of the
vacuum hose. See Figure EC-25.
(3) With the engine idling, push the
diaphragm of E.G.R. control vave up
with your fingertips. Ascertain that
the engine operates irregularly due to
exhaust gases.

If the condition of the E.G.R. system
is questionable, check each component
independently.
* E.G.R. control valve
, Remove E.G.R. control vave and
vacuum hose from engine.
(1) Visudly check vacuum hose for
deterioration or deformation. If the
hose is damaged, vacuum leak may
occur, resulting in improper operation
of E.G.R. control vave. Damaged hose
should be replaced.
(2) - Apply a vacuum of 120 to 130
mmHg (4.72 to 512 inHg) to the
E.G.R. control vave as shown in the
figure below. The vave should move
to the full position, and remain open
for more than 30 seconds after the
vacuum has cut off.

Vacuum gauge
—120 to —130 mmHg
- (-4.72 to -5.12 inHg)

ET151

Fig. EC-26 Checking E.G.R. control

valve

(3) Visudly check E.G.R. control

vave for damage, wrinkle or deforma-
tion.

(4) Clean the seating surface of
E.G.R. control vave with a brush and
compressed air, and remove foreign
matter from around the vdve and

port.

EC350
Fig. EC-27 Cleaning E.G.R. control
valve

* E.GR. solenoid vave
Check E.G.R. sodnoid vadve with
ohmmeter and battery, as follows:
(1) Connect ohmmeter to solenoid
lead wire and check continuity of the
solenoid. If continuity does not exist,
replace E.G.R. solenoid vave as a unit.

Fig. EC-28 Checking E.G.R. solenoid

valve
(2) If continuity exists in step (1)
above, apply electric current to the
solenoid intermittently. Make sure
that E.G.R. solenoid vave clicks. If
clicks are heard, E.G.R. solenoid vave
is functioning properly. If clicks are
not heard, replace E.G.R. solenoid
vave unit.

EC364

1 Battery
2 Solenoid valve

Fig. EC-29 Checking E.G.R. solenoid
valve

EC-14

» Water temperature switch

Remove water temperature switch

from engine.

Check water temperature switch

with thermometer and ohmmeter.
(1) Checking "ON" of water tem-
perature switch

Starting from water temperature at
50°C (122°F) and below, check
continuity of water temperature
switch and ensure that a reading is
amost zero, that is, switchis ON.
(2) Checking "OFF" of water tem-
perature switch

Increasing water temperature from
about 50°C (122°F), make continuity
check of a water temperature switch.
Operation is normal if an ohmmeter
reading increases to infinite on condi-
tion that water temperature is some-
where between 57 to 63°C (134 to
145°F) and remains infinite at about
63°C(145°F) and above.

EC365
Fig. EC-30 Checking water temperature

(3) Ifitis sisfied both in steps (1)
and (2) above, switch is good.

CATALYTIC
CONVERTER
SYSTEM

DESCRIPTION

The catalytic converter accelerates
the chemica reaction of hydrocarbons
(HC) and carbon monoxide (CO) in
the exhaust gas, and changes them into
harmless carbon dioxide (CO,) and
water (H-0). B

This chemicad reaction process
requires the proper amount of air.
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By means of a chemica reaction
process as it passes through the cata-
Iytic converter, the excess ar in the
ar-fud mixture (which has not been

burned during the combustion pro- -

cess) is utilized to minimize HC and
CO emissions.

The catalytic converter is provided
with a warning device whose warning
lamp located on the instrument panel

CATALYTIC CONVERTER

lights if the temperature rises ab-
normally.

This converter is installed on 4l
Cdifornia models. Refer to Fig. EC-31.
for the location of this unit.

EC-15

EC380

Fig. EC-31 Location of catalytic converter
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The catayzer warning system is relay, and catayzer warning lamp.
composed of a catalyzer temperature Refer to Figure CE-32.
sensor, switching module, catalyzer

Floor temperature relay
A

Switching module

Function test connector

Catalytic converter

Switching module

—{ Surge protector Catalyzer
temperature

sensor
® [comp. }— ©

®
Catalyzer warning lamp (4 3 1\ 77J77

( E ) 5 2
d
O_V_l Catalyzer hold relay

WEO | fl Lr@*"—;ﬁ

EC381

Fig. EC-32 Catalyzer warning system
EC-16
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OPERATION

Catalytic converter

The exhaust gas which is left un-
burned during combustion process is

Catalyzer warning system

If the temperature of the catalyzer
goes up abnormally, exceeding
1,100°C (2,012°F), the catalyzer
warning lamp lights to indicate an
abnormal condition in the engine. The
warning lamp adso lights during opera-
tion of the starter motor, permitting
ingpection of the lamp's condition.
The lamp goes out &fter the engine
starts.

The operation of the catayzer
warning device is controlled by the
catalyzer temperature sensor. When
the temperature of the catalytic con-
verter exceeds the specified tempera-
ture leve, the catalyzer temperature
sensor attached to the catalytic con-
verter issues a dgnd to actuate the
switching module, and causes the cata-
lyzer warning lamp to light through
operation of the catalyzer hold relay.
This catalyzer warning lamp, once lit
up, remains lit as long as the ignition
switch is turned on.

To turn off the lamp after inspec-
tion, the reset switch of the catalyzer
hold relay should be depressed.

The catalyzer warning lamp remains
lit while the stater motor is in opera

gradually oxidized with excess oxygen,
and is converted into harmless carbon
dioxide (CO0,) and water (H,0). The
catalytic converter, located in the ex-
haust line, further cleans exhaust gases
through catalytic action, and changes

resdua hydrocarbons (HC) and
carbon monoxide (CO) contained in
the exhaust gas into carbon dioxide
(C0;) and water (H,0) before the
exhaust gas is discharged to the
atomosphere.

> Excessar

wp Cabon monoxide
hydrocarbon

Carbon dioxide gas,
water

tion because the starter circuit is
directly connected to the catalyzer
warning lamp through the hold relay.
The catalyzer hold relay self-contains a
diode which serves to prevent the

CATALYZER

EC382

Fig. EC-33 Operation of catalytic converter

starter from rotating while current
flows through the ignition switch and
the catalyzer hold relay is in opera
tion.

TEMPERATURE

SENSOR

O—

CATALYZER WARNING LAMP

SWITCHING
MODULE

J

U=

FUSE

*

fo) CATALYZER
|——|-HOLD RELAY

STARTER
MOTOR

EC-17

BATTERY

WHi.

EC383

Fig. EC-34 Catalyzer hold relay circuit
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REMOVAL AND
INSTALLATION

Remova and installation can be
done as follows:

Removal

Catalytic converter

1. Apply parking brake.

2. Disconnect connectors of temper-
ature sensor and pull connector ter-
minals to the outside of floor.

3. Place whed lock under each tire.
4. Jack up the car.

5. Remove lower shelter of catalytic
converter.

6. Dismount catalytic converter.

Catalyzer hold relay

Remove harness cover before re-
moving catalyzer hold relay. Refer to
Figure EC-37.

Notes:

a. Be careful not to damage catalytic
converter when handling.

b. Never wet catalyzer with water, oil,
etc.

EC384

Fig. EC-35 Removing catalytic
converter

Floor temperature relay

Switching module

Connector termina

Catalyzer temperature sensor

1. Apply parking brake.

2. Disconnect connectors of temper-
ature sensor and pull connector ter-
minal to the outside of floor.

3. Pace whed lock under each tire.
4. Jack up the car.

5. Remove lower shelter of catalytic
converter.

6. Dismount catalyzer temperature
Sensor.

Switching module

Remove front passenger seat before
removing switching module. Refer to
Figure EC-36.

for factory function test (checker)

EC385

Fig@6 Location of switching module
/§ /

EC-18

EC386
Location of catalyzer hold relay
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. removing catayzer warning lamp.
Catalyzer warning lamp Refer togFigure éc-38. 9 P

Remove instrument fjnisher before Lg) [—_@ # \ \
J

> 1 \
1 g e i)\
( CATALYST F.LLLLLLLL LLOLr:J.ur_LLLLLLLLLLLLL' FLOOR TEMP 7
g ol ol ol nf o/t f w f o wapaiags ] | I

~
@ T w s oo % 7 d
L TMp S BeT PN OF L 22 | ‘
\jj

EC387
Fig. EC-38 Location of catalyzer warning lamp

Installation
) Tightening
To instal, reverse the order of torque
removal.
31to4.1 kgm

Tightening torque specifications chart Catalytic converter (22 to 30 ft-Ib)

Catalyzer TEMP 25t0 35 kg-m

Cautions:
sensor (25 to 28 ft-1b)

a. After ingalling catalyzer tempera-
ture sensor in place, clip sensor
cord at mark.

b. When ingalling catalyzer tempera
ture sensor, be careful not to allow
rubber cover to get suck between
intermediate protector and car
body.

EC-19
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INSPECTION

Checking catalyzer warning system
When checking catalyzer warning

—_ &

\

\

system and connectors, use function
test connector. Refer to Figure EC-36.

SWITCHING
MODULE

CATALYZER
TEMPERATURE
SENSOR

EC-20

B
GY GY
f
- oy
. © _JJ El B
. CATALYZER
) |
G @ @
W
GY ®
@e®
FUNCTION (W | A
TEST CONN ECTOR
a®
G |Y | CATALYZER
HOLD RELAY
A N _J
( C )
> . K .
\. N } y,
| |
TO IGNI;I'ION SWITCH
0—oO0 0—o0
o—o | 0—0
Gl eqlal 0—0
0—o0 0—o0
0 —-0 0—-0
0—o0 0—o0
© IA BY )
0—o0 Wr]:S?‘-o
FUSE BOX l
TO STARTER SWITCH Ecass

Fig. EC-39 Wiring diagram of catalyzer warning device
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Turn ignition switch to the IG
position, and short-circuit function
test connector terminas between (8)
and @ with ajumper wire. If warning
lamp comes on, catayzer warning
system is functioning properly.

__<E

F I— g

(The catalyzer temperature sensor
should be checked as a single unit.)

If warning lamp does not come on,
proceed as follows:
1. Turn ignition switch to the I1G
position. Connect voltmeter between

terminals (7) (positive side) and (f)
(negative side) of function test connec-
tor. If voltmeter reading is approxi-
mately 12 volts, the circuit indicated
by large solid lines in Figure EC-40 is
OK.

GY GY

SWITCHING

&o|®
OO\
O/

GY

CATALYZER
) WARNING
LAMP

GY

GY (5

FUNCTION |’w N
TEST CONNECTOR

MODULE

Vv

__

rBY

@)
@
G Y| CATALYZER
HOLD RELAY

=

%
|

CATALYZER
TEMPERATURE

SENSOR

T0 IGNl;lON SWITCH

BY

FUSE BOX ‘

TO STARTER SWITCH

EC-21

EC389

Fig. EC-40 Wiring diagram 1
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2. If voltmeter reading is not as
specified, check catayzer warning
lamp and the circuit indicated by large

solid lines. If necessary, repair or
replace faulty parts.

’ ‘B

3. Turn ignition switch to the IG
position, and short-circuit function
test connector terminals between (8)
and @ with a jumper wire. Connect
voltmeter between terminals (?) (posi-

tive) and (8§) (negative) of function
test connector. If voltmeter reading is
zero, the circuit indicated by large
solid linesin Figure EC-41 is OK.

B
B
’J GY GY
r
GY
CATALYZER i B
B | WARNING
W
FO®
(9
Y
sy e
ECTOR
®®,
Ic

Y | CATALYZER
HOLD RELAY

SWITCHING
MODULE f-
CATALYZER >
TEMPERATURE TO IGNITION SWITCH
SENSOR
oO——-O o—-0
o—O0 Oo—--0
I0A IG
g FV Oo—0
O—oO oO0—-0
H O—O
OO @ _1a o1BY
TST L

FUSE BOX l

TO STARTER SWITCH

EC-22

EC390

Fig. EC-41 Wiring diagram 2
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4, |f voltmeter

specified, check hold relay unit and
wiring indicated by large solid lines. If
the above unsatisfactory condition still
exists, replace switching module.

reading is not as 5. Check continuity between switch-  termind @. If continuity exists be-

ing module terminal (T) and catalyzer tween two sets of terminals, the circuit
temperature sensor termina @, and indicated by large solid lines in Figure
between switching module terminal EC-42is OK.

(2 and catalyzer temperature sensor

3|
(E—_——— 5
B
B
GY GY
f
GY
[ B
. L CATALYZER
D' WARNING
] LAMP

S®©
& ©©

GY NN ££)

Function [V | S @Off\

TEST CONNECTOR ae
G Y | CATALYZER
HOLD RELAY
SWITCHING. L . )
MODULE 0 4 )
g [

EQ [ o
CATALYZER ¢ —
TEMPERATURE TO IGNITION SWITCH
SENSOR

o—O 0—O0
O—O | o—o
L G | JMNOA
O-'—__

® 0
O —-0 (0] —-0
0—o 0—-0
0O—0 0—0

—<D @on0 BY )
0 \STQ L
FUSE BOX l
TO STARTER SWITCH EC391

Fig. EC-42 Wiring diagram 3
EC-23
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6. Check continuity between switch-
ing module connector (f) and terminal

© in fuse box. If continuity exists,

-~

the circuit indicated by large solid
linesin Figure EC-43 is OK.

) B8
B
GY GY
R
GY
@if—l &' B
. L] cATALYZER
4 WARNING
@®© LAMP
]
~1®©
Y} IB—)
XJ ®® GY |
FuncTion W | & QB
TEST CONNECTOR j
G Y | CATALYZER
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SWITCHING \ §
MODULE ¢ ¢ B
& | |
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TEMPERATURE TO IGNITION SWITCH
SENSOR .
0—O1 o—o
0—O 1 o—o
G_F,-JOA&
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0—o0 o ©
0—o0 0—o0
0—o0 0 -0
© o IA o |BY D
0 TST L

FUSE BOX l

TO STARTER SWITCH

EC-24

EC392
Fig. EC-43Wiringdiagram4
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7. Check continuity between hold circuit indicated by large solid linesin
rday terminal © and termina @ Figure EC44is OK.
in fuse box. If continuity exists, the

|'T 5( 1
(A Ep——— =
B8
B
GY GY
(
GY
L B
. L CATALYZER
1 JB WARNING
G LAMP
el
u
~1®© *A(
|®
BY
FuncTion W | - = @@R
TEST CONNECTOR
d®
G |Y ) CATALYZER
HOLD RELAY
SWITCHING !
MODULE T )

I[ ‘ J
CATALYZER ¢ ~
TEMPERATURE TO IGNITION SWITCH
SENSOR 1

o0—0 00—
o—0O O0—=O0

@fmm BY
: ST L

FUSE BOX l

TO STARTER SWITCH

EC393
Fig. EC-44 Wiring diagram5
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Catalyzer temperature sensor

1. Apply parking brake.

2. Shift transmission into Neutra
(for manual transmission) and Park or
Neutral (for automatic transmission
models).

3. Connect a tachometer to the
engine.

4. Thoroughly warm up the engine.
5. Stop the engine after warm-up.

6. Disconnect high tension cord (to
No. 1 cylinder) at distributor.

Caution: Do not disconnect high ten-
son cord on plug sde.

7. Ensure that catalyzer temperature
sensor connector located under driver
set is tight in place.

8. Disconnect 2-pin catalyzer tem-
perature sensor connector under pas-
senger set.

9. Turn circuit tester knob to
1,000 K£2 range and zero adjust.

10. Attach test leads of circuit tester
to the sensor sde of connector that
has been disconnected in step 8 above,
and take a tester reading.

11. Tester reading should be more
than 100 KD,. If bedow this value,
replace sensor.

12. Acceerate the engine and ob-
serve tachometer to ensure that engine
peed is st at 2,500 rpm.

Note: Do nat run the engine at more
than 3,000 rpm.

13. Keep the engine running at
2,500 rpm for at least two minutes.

- 14. Observe tester reading during
the operation in step 13 above. Re-
sistance on tester scde  should
decrease. If not, replace sensor.

15. Reduce engine speed and stop
the engine.

Note: After the above test has been
made, connect high tension cord
(to No. 1 cylinder) to its original
position in digributor.

Catalyzer warning lamp

If catalyzer warning lamp does not
go on when starter switch is turned on,
check for a faulty lamp. If lamp is not
faulty, check for discontinuity in the

line between starter switch and
warning lamp. Also check wires from
the starter switch to the warning lamp.

Repair or replace as necessary.

Catalyzer hold relay

1. Disconnect connectors of cata
lyzer hold relay.

2. Attach tester postive lead to ter-
mina (3) and negative lead to terminal
(@) » continuity should exist.

3. Attach tester podtive lead to ter-
minal (4) and. negative lead to terminal
(3). Discontinuity should exist.

4. Méke sure that continuity exists
between terminals (?) and (2).

@/L

Switching module

The switching module cannot be
inspected off the vehicle. To check,
use a connector terminal for factory
function test. If catalyzer warning
system is found faulty through tests,
check warning lamp, hold relay, and
wiring. If nothing is wrong with them,
replace switching module.

Catalytic converter

Check catalytic converter with an
emission adjuster, as follows:
1. Apply parking brake with gear set
in neutral.
2.  Place whedl lock under each tire.
3. Wam up engine thoroughly.
[About 80°C(176°F)]
4. Stop engine and turn ignition
switch to "OFF" position.
5. Remove connector of water tem-
perature sensor.
6. Connect emisson adjuster to har-
ness connector of water temperature
sensor. See Figure EC-46.

EC-26

Note: Due inherent desgn of tester,
continuity exists when podtive and
negative leads are reversad if diode
isnormal.

5. M&ke sure that discontinuity
exists between terminals (T) and (3).
6. Apply a voltage of 12V to ter-
mina 0, and make sure that conti-
nuity exists between terminals (T) and

7. Rest catalyzer hold relay. To
reset, remove reset hole cover of cata
lyzer hold relay, and insert a bar of 5
mm (0.197 in) dia. into reset hole.

Reset hole

Reset hole cover
‘\ Rest bar

EC394

Fig. EC-45 Checking method of hold relay

Caution: Always keep emisson ad-
jugter lead wires away from high
tenson cable s0 as not to damage
control unit.

7. Insert CO meter probe through
exhaust diffuser end until a minimum
insertion length of 500 mm (19.7 in) is
reached.

8. Run engine a 2,000 rpm and
adjus CO percent to 3 percent with
emisson adjuster.

9.  Remove injector connector from
number six cylinder.

10. Keep engine running a 2,000
rpm with no load. .
11. If CO percent is less than 1
percent, catalytic converter is func-
tioning properly. (If CO percent is
more than 1 percent, catalytic conver-
ter must be replaced.)

12. Stop engine and turn ignition
switch to "OFF" position.

13. Locate water temperature sensor
connector and injector connector in
place.
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When catalyzer warning lamp lights

If catalyzer warning lamp lights,

check the following items.
(1) Disconnect connectors of cata-
lyzer temperature sensor (when cata
lytic converter is cold), and measure
resstance of catalytic sensor with a
circuit tester.

If tester reading is more than 100
Kfi, the unit is normal.

If tester reading is less than 100
K£2, replace catalyzer temperature sen-
sor.

(2) Check catalyzer temperature
warning device. (Refer to "Inspection
of Catalytic Warning System".)

2. Check the pre-set value of Boost
Controlled Deceleration Device and
correct if necessary. (Refer to "Inspec-
tion of B.C.D.D.".)

3. Check ignition system for the
following items, and correct if neces-
sary. (Refer to "Inspection of Ignition
System" in the "Engine Electrical”
section.)

(1) Ignition Amp

(D-(a) Faulty circuit

(D-(b) Connections loose or dis

connected
(2) Distributor

(2)-(@) Open cail

(2)-(b) Improper ar gap

(2)-(c) Electricity lesk at cap and

rotor head
(3) Ignition cail

(3)-(a) Layer short circuit
(4) High tension cord

(4)-(a) Electricity lesk

(4)-(b) Wire disconnected
(5) Spark plugs

(5)-(@) Dirty

(5)-(b) Electricity lesk a upper

porcelain insulator

Fig. EC-46 Connecting emission adjuster

4. Check catalytic converter. (Refer
to "Inspection of Cataytic Conver-
ter".)

5. Check catalyzer temperature sen-
sor. (Refer to "Inspection of Catalyzer
Temperature Sensor".)

IGNITION
SWITCH

FLOOR
TEMPERATURE
WARNING SYSTEM

DESCRIPTION

The floor temperature warning
system conssts of a floor sensor in-
galed on the car's floor, floor temper-
ature relay and a floor temperature
warning lamp on the instrument panel
and wires that connect these parts.

When the floor temperature rises to
an abnorma level, the warning lamp
will light to cdl the attention of the
driver. The wiring diagram of this
system, and location of the floor
sensor are illustrated in Figures EC-47
and EC-48.

o B
G

BATTERY

l

U FLOOR SENSOR

o

it}

FLOOR
SENSOR

RELAY

FLOOR TEMPERATURE
LAMP

EC 397
Fig. EC-47 Floor warning system circuit

Hoor sansor

EC-27

EC398
Fig. EC-48 Location of floor sensor



Emission Control System

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, causng the
starting switch line of ‘the floor sensor
rdlay to turn off and the ignition
switch line to turn on, as aresult, the

floor temperature warning lamp comes
on.

When the floor temperature drops
below the specified leve, the floor
sensor relay contacts close.

As the contacts close, the ignition
line of the floor sensor relay turns off,
while the starting switch sde comes
on. Thus, the floor temperature warn-
ing lamp goes out.

The lamp is functioning satisfactori-
ly, if it remains on while the starting
motor is in operation. The lamp goes
out when the ignition switch is in
"1G" position.

The following chart furnishes the
information on the relationship be-
tween floor temperature warning lamp
and floor sensor.

-

Contact dose

REMOVAL AND
INSTALLATION

Removal
Floor sensor

Remove protector before removing
floor sensor. Refer to Figure EC-50.

Contact open

Fig. EC-49 Operation of floor sensor
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EC-28

EC400

Fig. EC-50 Removing floor sensor
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Emission Control System

Floor sensor relay

Remove front passenger sest before Figure EC-51.
removing floor sensor relay. Refer to

impaiitum ray
itching module

, Function test connector

Fig. EC-S Location of floor sensor relay

Floor temperature lamp

Remove instrument finisher before lamp. Refer to Figure EC-52.
removing floor temperature warning

EC402

Fig. EC-52 Location of floor temperature lamp

Floor temperature

Installation

To instal, 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
sensor is cool [below 80°C (176°F)]
before carrying out the following:
(1) Removerear sedt.
(2) Turn ignition switch to the "1G"
position.
(3) Ensure that floor temperature
warning lamp goes out.
(4) Heat aress 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 ) Floor temperature
warning lamp
Contacts close OFF Bdow 115°C(239°F)
Contacts open ON Above 115°C (239°F)
If lamp does not come on, check the wiring back to relay or proceed to continuity with a circuit tester.
floor sensor connector for continuity step 3. Repair or replace wire(s) if Conduct checks under the heading
with a circuit tester. _ necessary. following "floor sensor relay", and if
If continuity exists after heating 3. Turn ignition switch to the "1G" rday is found normal, trace wire(s)
areas around floor sensor, replace floor position, and disconnect floor sensor back to ignition switch. Repair faulty
SENsor. connector. The lamp should remain wiring if necessary. Refer to Figure

If continuity does not exist, trace on. If not, check floor sensor relay for

EC-29

EC53.



