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FOREWORD

This manual contains maintenance and repair procedures for the 1989
Nissan 240SX.

in order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially impor-
tant that the PRECAUTIONS in the Gl section be completely under-
stood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication. The right is reserved to make changas in
specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and
the tools and parts availabie. Accordingly, anyone using service proce-
dures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety
nor the vehicle’s safety will be jeopardized by the service method
selected.,

o NISSAN MOTOR CO, LTD.

Overseas Service Department
Tokyo, Japan
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PRECAUTIONS

on

SG1285

SGi1231

§G1232

8§G1233

Observe the foliowing precautions to ensure safe and proper
servicing. These precautions are not described in each indi-
vidual section.

1.

2.

Do not operate the engine for an extended period of time
without proper exhaust ventilation.

Keep the work area well ventilated and free of any inflam-
mable materials. Special care should be taken when han-
dling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.

Do not smoke while working on the vehicle.

Before jacking up the vehicle, apply whee! chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a level surface.

When removing a heavy component such as the engine or
transaxie/transmission, be careful not to lose your balance

- and drop them. Also, do not allow them to strike adjacent

parts, especially the brake tubes and master cylinder.

Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
gircuit.

5. To prevent serious burns, avoid contact with hot metal parts

such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot,
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PRECAUTIONS

Seat cover

Fender cover
$G1234

$G1291

10.

11.

12.

13.
14.

15.

16.

17.

Before servicing the vehicle, protect fenders, upholstery and
carpeting with appropriate covers.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Ctean all disassembled parts in the desigpated tiquid or
solvent prior to inspection or assembly.

Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.
Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

Arrange the disassembled parts in accordance with their
assembled locations and sequence.

Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic components.
After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealanis or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks,

Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.

Precautions for E.F.l. or E.C.C.S. Engine

1.

Before connecting or disconnecting EF.I. or E.C.C.S. har-
ness connector to or from any E.F.l. or E.C.C.S. control unit,
be sure 1o turn the ignition switch to the ""OFF" position and
disconnect the negative battery terminal.

Otherwise, there may be damage to control unit.

Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure to eliminate
danger.

Be carefut not to jar components such as control unit and
air flow meter.
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PRECAUTIONS

Precautions for Catalyst

If a large amount of unburned fuel flows into the converter, the

converter temperature will be excessively high. To prevent this,

follow the procedure below:

1. Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter.

2. When checking for ignition spark or measuring engine
compression, make tests guickly and only when necessary.

3. Do not run engine when the fuel tank level is low, otherwise

Ctean floor the engine may misfire causing damage o the converter.

SG290] 4. Do not place the vehicle on inflammable material. Keep

inflammable material off the exhaust pipe.
Precautions for Fuel

Unleaded gasoline of
at least 87 AKI number (RON 91)
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HOW TO USE THIS MANUAL

A QUICK REFERENCE INDEX, a btack tab (e.g/TZJ is provided on the first page. You can quickly find
the first page of each section by mating it to the section’s black tab.

2. THE CONTENTS are listed on the first page of each section.
3. THE TITLE is indicated on the upper portion of each page and shows the part or system.
4. THE PAGE NUMBER of each section consists of two letters which designate the particular section and
a number (e.g. "BR-5"").
5. THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques,
(ubrication points and other information necessary to perform repairs.
The illustrations should be used in reference to service matters only, When ordering parts, refer to the
appropriale PARTS CATALOG.
“Example” Pad retainer
{Upper sida) (@) 64-64 (65 - 6.5, 40 - 47)
P @[
j Main pin
Torque ’ Bin boot 1o sliding portion
membar .
laner shim Copper
washer
; ;—917-20(1;7-2.0,12‘141
K3 Pad retainer
{Lowaer side) —\@ B | 3
<L
S Brake hose
o . Air blegder
[} 7-910.7-09,6.1 - 6.5)
Outer shim Pin boit
Pad ) Cylinder body [GJ 22:31(22-32,18-23)
Dust seai N ogal
stan E SBR364A
6. THE SMALL ILLUSTRATIONS show the important steps such as inspection, use of special tools,
knacks of work and hidden or tricky steps which are not shown in the previous large illustrations.
Assembly, inspection and adjustment procedures for the complicated units such as the automatic
transaxle or transmission, etc. are presented in a step-by-step format where necessary.
7. The followings SYMBOLS AND ABBREVIATIONS are used:
© Tightening torque M/T : Manual Transaxle/Transmission
= Should be lubricated with grease. A/T . Automatic Transaxle/Transmission
Unless otherwise indicated, use Tool . Special Service Tools
: recommended multi-purpose grease. L.H.D. . Left-Hand Drive
P Should be tubricated with oil. R.H.D. . Right-Hand Drive
Sealing point ATF. : Automatic Transmission Fluid
) Checking point D, :  Drive range 1st gear
(%) Always replace after every disas- D . Drive range 2nd gear
sembly. D, :  Drive range 3rd gear
=26 Apply petroleum jelly. D: . Drive range 4th gear
Apply ATF. 0.D. - Overdrive
* Select with proper thickness. 2, : 2nd range 2nd gear
¢ Adjustment is required. 2, :  2nd range 1st gear
SDS. Service Data and Specifications 1, . 1st range 2nd gear
L.H., RH. . Left-Hand, Right-Hand 1, . 1st range 1st gear

Gi-5



HOW TO USE THIS MANUAL

The UNITS given in this manual are primarily expressed as the S| UNIT (International System of Unit},
and alternatively expressed in the metric system and in the yard/pound system.
MExampleH

Tightening torque:
59 - 78 N.m (6.0 - 8.0 kg-m, 43 - 58 fi-lb)
TROUBLE DIAGNOSES are included in sections dealing with complicated components.

. SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference of

data.

. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal

injury and/or damage to some part of the vehicle.
WARNING indicates the possibility of personal injury if instructions are not followed.

CAUTION indicates the possibillty of component damage if instructions are not foliowed.
BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

BRANCH
M/T mode!

O

CH
(e[}

A/T madel

[ -

8 —4

6 —%
8 —5

@

M/T model

® : A/T model

'

ABBREVIATIONS

CONNECTOR

This shows that these connectors are

white 6 terminal connectors.

POWER SUPPLY

o This shows the igni-
tion switch position
in which the systern
c¢an be operated,

@ @

N/

e See POWER SUPPLY
ROUTING in EL
section for the detaded
wiring diagram,

%

I: Instroment

harness

LOCATION NUMBER
This nurber shows where the
connector is located, See
HARNESS LAYOUT in EL
section. The number is
identical with the one in
HARNESS LAYOUT.

]

M:
Main harness

SWITCH
| IGNITION SWITCH This shows thar conti-
ACC or ON nuity exsts between
terminals (1) and 3,
FUSE when the switch s
BLOCK turned to ON position,
— /
) ol 2 ) Q
. {White) 5T y f
1 L L—J 3 o)
o (® 4
SWITCH

[WIRE COLOR CODING

L
N B = Black 8R = Brown
soov W - Whte OR = Orange
GROUND R = Red P = Pink
G = Green PU = Purple
L =Ble GY = Gray
Y = VYellow SB = Sky Blue
LG = Light Green

When the wire ¢color is striped, the base
color is given first, followed by the stripe
color as shown below:

| Example: L/W = Blue with White Stripe )

S$G1543

A

— Py

Normaily open

Normally closed

—0

—

. g—

SEL764E

o—

Gl-7

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition.

® Ignition switch “OFF",

® Doors, hood and trunk lid/back door closed.

® Pedals are not depressed and parking brake is released.



HOW TO READ WIRING DIAGRAMS

Example CONNECTOR SYMBOLS
’ ® All connector symbols in wiring diagrams are shown from
— the terminal side.
1|3 1
2| a
Connector symbal 2 3
4
Ak :
Connector
SG1362
Example ® Male and female terminals
Connector guides for male terminals are shown in black and
Male terminal female terminals in white in wiring diagrams.

—
Guide —
—

@
@- Connector
Connector symbol

Female terminal

—

Coannector

Guide —

5
B

Connector sy mbol MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
SGI1363]  chart in wiring diagrams.
Example
WIPER SWITCH
OFF[(NT|LO|H([WASH Continuity circuit of wiper switch
1 @) SWITCH POSITION CONTINUITY CIRCUIT
— 8N — [ 2 @) OFF 3-4
—R=®|0] [¢1®] [@¢]0]e INT 3-4.5-6
—we—{B|E 1|8 4100 Lo 3-6
—uwy—{C|B1| [|®) 2 5 0 HI 2.6
e B ® o)) ®) WASH -6
Y

Example: Wiper switch in LO position
Continuity circuit: Red wire — &) terminal — (3) terminal — Wiper switch (@ — @
LO) - (& terminal — (F) terminal — Black wire

SG1365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)
® The "S.M.J." indicated in wiring diagrams is shown in a
simplified form. The terminal arrangement should therefore
be referred to in the foldout at the end of the Service

Manual.

® The foldout should be spread to read the entire wiring

diagram.

Example
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION {$.M.J.}
Wiring Oiagram
Tarmnal Arrangemany
] Check
OFF e e,
T “HHEEE | — Srapras
; ey 7] a]
R k [e) Rop) bk
3 __l
| — q X
— ] Check By © bkl
‘““‘t‘ palcn)
31 1 41 | 31 X3 47|
//_:—_—-—-—- oaualbou!ooa
a—tervtLy
— 8 — 00 ¢48R-C1 //‘:_:
o
8 ;/Qz
Super Multiple Junction
p (S.M.J.)
Y R — —~—‘,
L
N &
SM.L ANBTICIIDYETIFIIGH Gt|F1fe1| or|ci|B1]ad
R A2 C
(lg::dt:us‘a;gp:?e B2i|C2 02 E2|F2|G2 G 2| F2{E 2 02 c2|{82|a2
. All83|C3 EJ|F 3|G3 G3|F3|E3 Cl|83|A3
b R 81 L— and Fa[Ga GaFa B4lA4
AS)B 5 F5(G5 G5|Fs BS|AS
\ \gnd O
2 B DO BR— A6B 6 F6|Gs Gelre B6|as
{Main harness) {Instrument IA7(B 7 FI1G7 GHFY 87|a7
harness) ||
nglegiCs b9 EB|F8|G8 GB|FB|EB CB|BBJAB
09
laglealcsl_"les|Foalcs Golrale 9l lcolpafag
IA0|BO|co(DO [eo|FO|GO GO|FO)ED|Dp |CO[BO[AD
B 8BR—)
z (Main harness) {lastrument harnass)
SELG53F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

( INSPECTION START >

S 1]
v 'l

CHECK POWER SUPPLY, Check the following items.

1) Turn ignitian switch "ON"". N.G. 1) Harness continuity between

2) Check voltage between crank angle sensor and battery.
terminal (b) and ground. 2) E.C.CS. relay-1 (See page EF &

rBanory voitage should exist, EC-106.)

BRI Rl ink
0.K. 3) “BR” fusible lin

4} Power source for E.C.U.
(See page EF & EC-104.)

5} Ignition switch

E v
CHECK GRQUND CIRCUIT. Check the following items.
1) Turn ignition switch "OFF’’. 1) Harness continuity between
2) Disconnect crank angle N -G_- crank angle sensor and
sensor harness connector. - ground
3) Check resistance between 2) Ground circuit for E.C.U.
terminal @ and ground. (See page EF & EC-104.)
Resistance:
Approximately 0
- S$G1562 l 0.K.
NOTICE

The flow chart indicates work procedures required to diagnose
problems effectively. Observe the following instructions before
diagnosing.

1) Use the flow chart after locating probable causes of a
problem following the “Preliminary Check” or the "‘Symp-
tom Chart".

2) After repairs, re-check that the problem has been com-
pletely eliminated.

3) Refer to Component Parts Location and Harness Layout
for the Systems described in each section for
identitication/location of components and harness con-
nectors.

4) Refer to the Circuit Dlagram for Quick Pin Point Check.

If you must perform circuit continuity between harness
connectors more detall, such as in case of sub harness is
used, refer to Wiring Diagram and Harness Layout in EL
section for identification of harness connectors.

5) When checking clrcuit continuity, ignition switch should be
"OFF".

6) Before checking voltage at connectors, check battery
voltage.

7) After accomplishing the Diagnostic Procedures and Elec-
trical Components Inspection, make sure that all harness
connectors are reconnected as it was.

GI-10




HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Exampte
View from terminal side

View from harness side

Connector

Connector symbol

o
[T ]
[ ]

Single line

Oirection mark

Coanector symbol
=]
iIEEEEENE
o

/D'ouble lines

Direction mark

HOW TO FOLLOW THIS FLOW CHART

(1] Work and diagnostic procedure
Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

v
CHECK POWER SUPPLY. |«—— Check item being performed.
1) Turn ignition switch “ON"’.

2) Check voltage between Procedure, steps or
terminal () and ground. measurement results
Battery voltage should exist.

oK.

Measurement results
Required results are indicated in bold type in the corre-
sponding block, as shown below.
These have the following meanings:
Battery voltage — 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V

(3] Cross reference of work symbols in the text and

lllustrations

llustrations are provided as visual aids for work procedures.
For exampie, symbol indicated in the left upper portion
of each illustration corresponds with the symbol in the
flowchart for easy identification. More precisely, the proce-
dure under the “CHECK POWER SUPPLY’ outlined previ-
ously is indicated by an illustration Y .

(4] Symbols used in Illustrations

Symbols included in illustrations refer to measurements or
procedures. Betore diagnesing a problem, familiarize yourself
with each symbol.

Direction mark

A direction mark is shown to clarify the side of connector (ter-
minal side or harness side).

Direction marks are mainly used in the illustrations indicating
terminat inspection.

1S.

@ All connector symbols shown from the terminal side are
enclosed by a single line.

% :  View from harness side ... H.S.

® All connector symbols shown from the harness side are
encliosed by a double line.

View from terminal side ... T.S.
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

8

Turn ignition switch from “"OFF" to
“ACC” position.

Fan switch is “ON". (At any posi-
tion except for “"OFF'* position)

Symbol Symbol explanation Symbol Symbol explanation
- Check after disconnecting the (=] . Ca o
&D connector to be measured. A/C switch is "OFF".
€ | Smanon G | mosmenson

@S‘:ﬂ Insert key into ignition switch. E REC switch i1s “ON".
‘;zgﬁicﬂ:ition switch 1o “OFF" ’:=: CEC awiteh fe “OFF".
@ 'Fl;gn's?tii()g:ition switch to “ON" @ OEF swileh i “ON-
@ ;zrsr;ﬁic?:nion switch to "“START” VENT switch is “ON"
(&

-

Turn ignition switch from “ACC" to
“QFF"" position.

Fan switch is “OFF”.

Turn ignition switch from “OFF" to
“ON™ position.

Apply battery voltage directly to
components.

Gl

Turn ignition switch from “ON" to
“QFF" position.

Drive vehicle.

-~
@

Do not start engine, or check
with engine stopped.

Disconnect battery negative cable.

o=
4=

Stan engine, or check with engine
running.

Depress brake pedal.

Apply parking brake.

Release brake pedal.

K

Release parking brake.

Depress accelerator pedal.

Check after engine is warmed up
sufficiently.

Release accelerator pedal.

pm g

®
g

Voltage should be measured with a
voltmeter.

Circuit resistance should be
measured with an ohmmeter.

Current should be measured with
ah ammeter,

Pin terminal check for S.M.J
type E.C.U. and A/T control
unit connectors.

For detalls regarding the
terminal arrangement, retfer
to the foldout page.

FhRLe)s
o1l O Je ]
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IDENTIFICATION INFORMATION

Model Variation

Destination Body Model Engine Transmission Dlﬂer%mlal
carrier
Coupe HLS13FU
FS5W71C
Fastback RHLS13FU
Non-California
Coupe HLS13AU
RE4RO1A
F astback RHLS13AU
Coupe HLS13FV
FSBW71C
Fastback RHLS13FV
Catifornia KA24E R200
Coupe HLS13AV
RE4R01A
Fastback RHLS13AV
Coupe HLS13FN
FS5W71C
F astback RHLS13FN
Canada
Coupe HLS13AN
RE4RO1A
Fastback RHLS13AN
Prefix and suffix designations:
R H S13 A N (R)
L(R) . With AB.S.
Coupe N Canada
R : Fastback V : California
) U : Non-California
KA24E engine
L @ L.H.drive A : Automatic transmission
F 5-speed manual transmission

0 : means no indication.
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IDENTIFICATION INFORMATION

Identification Number

Vebhicle identification plate

Vehicle identification number (Chassis number)

Emission contral F.M.V.§.S. certification label

information tabel Vehicle identification number plate

SG1547
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT
JNT H' S 36 P X K W 000051
Manufacturer —|_ -‘ L Vehicle serial number
JN1: Nissan passenger vehicle
Manufacture plant
Engine type W: Kyushu
H: KA24E
Model year
. Vehicle line K: 1988 year model
S: NISSAN 240SX
Check digit (0 to 9 or X}
Model change (0 to 9) The code for the check digit is
determined by mathematical
Body type computation,
4: Coupe
6: Fastback Restraint system
S: Standard

P: Automatic
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IDENTIFICATION INFORMATION

Identification Number (Cont’'d)
IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN
BRI A

AUTOMATIC TRANSMISSION NUMBER

CHASSIS NO 1 Type
N DE CHASIS Ay 2 Vehicle identification number {Chassis number)
il FAN 3 Model
- 4 Body color code
COLOR TRIM
O T couon camoon a s @ 5 Trim color code
o ;ﬁann QWi o 6 Engine model
/ s TRANS, AXLE 7 Engine displacement
Forao TRANS B A Ay . 8 Transmission model
L8 oam 9 Axle model
LE )E E I"’J i ﬁ it % ‘?i MADE IN JAPAN ) sG1315
ENGINE SERIAL NUMBER
KA24E engine
TL1006M

SGl1274

SGI513
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IDENTIFICATION INFORMATION
Dimensions Unit: mm (in}
Coupe F astback
Overall [ength 4,520 (178.0) 4,520 (178.0)
Overalt width 1,690 {66.5) 1,690 (68.5)
Overall height 1,290 (50.8) 1,290 (50.8)
Front tread 1,465 (57.7) 1,465 (57.7)
Rear tread 1,460 (57.5) 1,460 {57.5)
Wheelbase 2,475 (97 .4) 2,475 (97.4)
Wheels and Tires
Road wheel  Steel 6-Jdx 15
Aluminum 6-JIx15
Offset mm (in) 40 (1.57)
Tire size Conventional 195/60R 15 86H
205/60R 15 89H "
Spare T125/70D15
*: Option
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LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

WARNING:

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

® Place wheel chocks at the front wheels when the rear
wheels are raised and place wheel chocks at the rear
wheeis when the front wheels are raised.

CAUTION:

Place a wooden or rubber block between safety stand and

vehicle body when the supporting body is flat.

Garsge jack points

N

) —
Front towing hooks \\‘Z

Safety stand points Rear
towing hooks

S5G1562
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:

When lifting the vehicle, open the lift arms as wide as
possible and ensure that the front and rear of the vehicie are
well balanced.

When setting the lift arm, do not allow the arm to contact the
brake tubes and fuel lines.

Sill

flluﬂfg- Lift pad

Put the sll) in the slit of the lift pad to prevent
the sill from deforming. If the pad does not have
/ the slit, prepare a suitable attachment with slit.
/

Note:

Liftup points
are the same as
pantograph jack
points.

SGISB3

SG1383

Tow Truck Towing

CAUTION:

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

@ |t is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing is in accordance with Towing Procedure Manual at
dealer.

" @ When towing with the rear wheeis on the ground, release

the parking brake and move the gearshift lever to neutral
("N position).

NISSAN recommends that vehicle be towed with the driving
(rear) wheels off the ground as illustrated.

Gi1-18




LIFTING POINTS AND TOW TRUCK TOWING

Rear

CE1009M

Tow Truck Towing (Cont’d)

TOWING AN AUTOMATIC TRANSMISSION MODEL WITH
FOUR WHEELS ON GROUND OR TOWING WITH FRONT
WHEELS RAISED (With rear wheels on ground)
Observe the following restricted towing speeds and distances.
Speed:
Below 50 km/h (30 MPH)
Distance:
Less than 65 km (40 miles)
If the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the
transmission.
TOWING POINT
Always pull the cable straight out from the vehicie. Never pull
on the hook at a sideways angle.
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TIGHTENING TORQUE OF STANDARD BOLTS

Boit dia- Tightening torque (Without lubricant)
Grade Bolt size . Pitch mm
meter mm Hexagon head bolt Hexagon flange boit
N-m kg-m ft-lb N-m kg-m ft-lb
M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 45
1.25 13 1.3 9 15 1.6 11
M8 8.0
1.0 13 13 9 16 1.6 12
1.5 26 25 18 29 3.0 22
a7 M10 10.0
1.26 25 2.6 19 30 31 22
1.75 42 4.3 31 51 5.2 38
M12 12,0
1.25 46 4.7 34 56 5.7 41
M4 14.0 1.6 74 7.5 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.25 21 2.1 15 25 25 18
M8 8.0
1.0 22 22 16 26 2.7 20
1.6 41 4.2 30 48 49 35
ral M10 10.0
1.26 43 44 32 51 5.2 38
1.75 71 7.2 52 84 B.6 62
M12 12.0
1.26 77 7.9 57 92 9.4 68
M14 14.0 1.5 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 18 15 1
1.25 29 3.0 22 35 36 26
M8 B.0
1.0 31 3.2 23 37 38 27
1.5 59 6.0 43 70 7.1 51
aT M10 10.0
1.25 62 6.3 46 74 7.5 54
1.75 98 10.0 72 118 120 87
M12 12.0
1.25 108 11.0 80 137 14.0 101
M14 14.0 1.5 177 18.0 130 206 210 152

Special parts are excluded.
This standard is applicable to bolts having the following

marks embossed on the bolt haad. *: Nominal diameter
Mark
Grade ar M 5
AT e 4 T _ Nominal diameter of bolt threads (Unit: mm)
A IO USROS 7

Metric screw threads
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MAINTENANGE
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PERIODIC MAINTENANCE

The following charts show the normal maintenance schedule. Under severe driving conditions, additional or
more frequent maintenance will be required. Refer to “’Maintenance under severe driving conditions’’,

The periodic maintenance schedule is repeated beyond the last mileage and period shown by returning to the

first 15,000 miles (24,000 km) or 12 months.

EMISSION CONTROL SYSTEM MAINTENANCE

MAINTENANCE OPERATION

MAINTENANCE INTERVAL

Perform at number of miles, Miles x 1,000 75 15 30 45 60
kilometers or months, whichever (km x 1,000) (12 (240 (48) (72) (g8 Reference page
comes first,
Months 8 12 24 36 48
Drive beits See NOTE (1). 1® MA-8
R . Raplace every 30,000 miles
Air cleaner filter P (48,020 km). MA-10
Vapor lines 1® 1 MA-13
Fuel lines (* 1* MA-9
Fuel filter See NOTE (2)*. MA-10
Engine cootant R R MA-8
Then replace every 7,500 .
Egnine oit R miles (12,000 km) or MA-11
6 months.
Engine oil filter
(Use Nissan PREMIUM R Then replace every MA-11
type or equivalent,) second oil change.
Spark plugs Replace(:g'eorgoa:;no;).o miles MA-12
Ignition wires Inspect every 3 yaars.* MA-12

CHASSIS AND BODY MAINTENANCE

MAINTENANCE OPERATION

MAINTENANCE
INTERVAL

Perfarm at number of miles, Miles x 1,000 15 30 45 60 Reference page
kilometers or months, whichever (km x 1,000) (24) 48) {(72) (96)
comes first. Months 12 24 38 48

Break lines & cabfas | | MA-16

Brake pads & discs { ( MA-17

Manual and sutomatic transmission & differential gear oil | MA-14,15,16

Steering gear & linkage, and axle & suspension parts

MA-18, FA4 RA4

Exhaust systemn

MA-14

NOTE:

(1) After 60,000 miles (96,000 km) or 48 months, inspect every 15,000 miles (24,000 km).

{2) If vehicle is oparated under extramely adverse weather conditions or in areas whera ambient temperatures are either
extremely low or axtremely high, the filters might become clogged. In such an eveat, replace them immediately.

{3) Malntenance items and intervals with **' are recommended by NISSAN for reliable vehicle operation. The owner need
not perform such maintenance in order to maintain the emission warranty or manufacturer recall liability. Other main-

tenance iterns and intervals are required,

Abbreviations: R = Replace. ) = Inspect. Correct or replace if necessary.
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PERIODIC MAINTENANCE

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS

The maintenance intervals shown on the preceding pages are for normal operating conditions. {f the vehicle
is mainly operated under severe driving conditions as shown below, more frequent maintenance is required to
be performed on the following items as shown in the table.

Severe driving conditions

A — Repeated short trips less than 5 miles (8 km) and outside temperatures remain below freezing

B — Extensive idling and/or low speed driving for a long distance such as police, taxi or door-to-door de-
livery use

C — Driving in dusty conditions

D — Driving on rough, muddy, or salt spread roads

E — Towing a trailer, using a camper or a car-top carrier

. Mai
Driving condition Maintenance item Mamten'a nee aintenance Reterance page
operation interval
c . . Air cleaner filter R More frequently - MA-10
A B CDE Engine oil & oil filter R Every 3,000 miles MA-11
(5,000 km) or 3 months
A . CDE Brake pads & discs | Every 7,800 mites 17
{12,000 km) or 6 months MA-
D E Manua! and automatic trans- R Every 30,000 miles MA-14. 1. 16
mission & differential gear oil {48,000 km) or 24 months T
D . Steering gear & tinkage, and |

., MA-18, FA4, RA4
axle & suspension parts

Every 7,500 miles

cC D . Steering linkage ball joints 1
1 18,FA4
& front suspension bal( joints {12,000 km} or € monthe MA
A . . DE Exhaust system { MA-14

Maintenance operations: | = Inspect. Correct or replace if necessary. R = Replace.
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day operation
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the
checks and inspections themselves or they can have their NISSAN dealers do them for a nominal charge.

Itemn Reference page

OUTSIDE THE VEHICLE

The maintenance items listed here should be performed from time to time, unless otherwise
specified.

Tires Check the pressure with a gauge periodically when at a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts or
excessive wear.

Wheel nuts When checking the tires, make sure no nuts are missing, and check for any loose
nuts, Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km (7,500 miles.) MA-18
Whee! alignment and balance If the vehicle should pull to either side while driving on a MA-17
straight and level road, or if you detect uneven or abnormal tire wear, there may be a need FAS
for wheel afignment. 1f the steering wheel or seat vibrates at normal highway speeds, wheel RA-6

balancing may be needed.

Windshield wiper blades Check for cracks or wear if they do not wipe properly. -

Doors and engine hood Check that all doors and the engine hood operate smoothly as well as
the trunk lid and back hatch. Also ensure, that all latches lock securely. Lubricate if neces-
sary. Make sure that the secondary latch keeps the hood from opening when the primary

latch is released. MA-19

When driving in areas using road salt or other corrosive materials, check lubrication frequent-

ly.

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when

performing periodic maintenance, cleaning the vehicle, etc. -

Lights Make sure that the headlights, stop lights, tail lights, turn signal lights, and other lights

are all operating properly and installed securely. Also check headlight aim.

Warning lights and buzzers/chimes Make sure that all warning lights and buzzers/chimes are

operating properly. -

Windshield wiper and washer Check that the wipers and washer operate properly and that _

the wipers do not streak.

Windshiald defroster Check that the air comes out of the defroster outlets properly and in

sufficient quantity when operating the heater or air conditioner. -

Steering wheel Check that it has the specified free play. Be sure to check for changes in the

steering condition, such as excessive free play, hard steering or strange noises. -
Free play: Less than 36 mm (1.38 in)

Seats Check seat position controls such as seat adjusters, seatback recliner, etc. to ensure

they operate smoothly and that all latches lock securely in every position. Check that the

head restrains move up and down smoothly and that the locks (if so equipped) hold securely -

in all latched positigns. Check that the latches lock securely for folding-down rear seat-

backs,

Saat belts Check that all parts of the seat belt system (e.g, buckles, anchors, adjusters and

retractors) operate properly and smoothly, and are installed securely. Check the belt MA-19

webbing for cuts, fraying, wear or damage.
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GENERAL MAINTENANCE

Item Reference page
Clutch pedal Make sure the pedal operates smoothly and check that it has the proper free cL5
travel.
Brakes Check that the brake does not pull the vehicle to one side when applied. -
Brake pedal Check the pedal for smooth operation and make sure it has the proper distance BR.7
under it when depressed fully. Check the brake booster function. )
Parking brake Check that the lever has the proper travel and confirm that your vehicle is RR-23
held securely on a fairly steep hill with only the parking brake apptied.
Automatic transmission ‘‘Park’’ mechanism Check that the lock release button on the
selector lever operates properly and smoothly. On a fairly steep hill check that your vehicle -
is held securely with the selector lever in the ’P* position without applying any brakes.
UNDER THE HOOD AND VEHICLE
The maintenance items listed here should be checked periodically (e.g. each time you check _
the engine oil or refuel).
Windshield washer fluid Check that there is adequate fluid in the tank.
Engine coolant level Check the coolant level when the engine is cold. MA-9
Radiator and hoses Check the front of the radiator and clean off any dirt, insects, leaves,
etc., that may have accumulated. Make sure the hoses have no cracks, deformation, rot or -
loose connections.
Brake and clutch fluid levels Make sure that the brake and clutch fluid levels are between the MA-14 16
“MAX" and “MIN" lines on the reservoir. o
Engine drive belts Make sure that no belt is frayed, worn, cracked or oily. MA-8
Engine oil level Check the level on the dipstick after parking the vehicle on a level spot and MA-11
turning off the engine.
Power steering fluid level and lines Check the level when the fluid is cold and the engine is MA-18
turned off. Check the tines for proper attachment, leaks, cracks, etc.
Automatic transmission fluid level Check the level on the dipstick after putting the selector MA-15
lever in *“P”* with the engine idling,
Exhaust system Make sure there are no loose supports, cracks or holes. 1f the sound of the
exhaust seems unusual or there is a smell of exhaust fumes, immediately locate the trouble MA-14

and correct it.

Underbody The underbody is frequently expased to corrosive substances such as those used
on icy roads or to control dust. It is very important to remove these substances, otherwise
rust will form on the floor pan, frame, fuel lines and around the exhaust system. At the end
of winter, the underbody should be thoroughly flushed with plain water, being careful to
clean those areas where mud and dirt can easily accumulate.

Fluid leaks Check under the vehicle for fuel, oil, water or other fluid leaks after the vehicle
has been parked for a while. Water dripping from the air conditioner after use is normal, {f
you should notice any leaks or gasoline fumes are evident, check for the cause and correct it
immediately.
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RECOMMENDED LUBRICANTS AND FLUIDS

Lubricants and Fluids

Capacity (Approximate)

Recommended lubricants and fluids

us Imp Liter
measure medsure

Engine oil (Refitl)

With oil filter 3-3/4 qu 3-1/8 qr 3.5 Genuine Nissan Motor Oil*1 or equivalent

Without oil filter 33/8 qt 2-7/8 qt 3.2 {Energy Conserving Oils of API SF or 8G)*2, *3
Cooling system {with reservoir tank) 7-1/8 qt 6-7/8 at 8.7

. Anti-freeze coolant {Ethylene glycol base)

Reservair tank 3/4 qt 5/8 qt 0.7
Manual transmission oil 6-1/8 pt 4-1/4 pt 24 APl GL-4*2
Differential gear oil 2-3/4 pt 2-1/4 pt 13 AP| GL-6*2

. .y . Genauine Nissan ATF*1 or equivalent

Automatic transmission fluid 8-3/4 at 7-1/4 qt 8.3 Type DEXRON ™
Power staering fluid 1qt 3/4 qt 0.9 Type DEXRON™

Brake fluid

Geanuine Nissan Brake Fluid®1 or equivalent
DOT 3 (US FMVSS No. 118}

Multi-purpose grease

NLG! No. 2 (Lithium soap base)

#1: Awvsilable in mainland U.S.A, through you Nissan dealer,

*2: For turther details, ses "SAE Viscosity Number'’,

*3: Energy Conserving Oils

Thase oils can be identified by such (abels as energy conserving, energy saving, improved fual economy, etc.
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RECOMMENDED LUBRICANTS AND FLUIDS

SAE Viscosity Number

Outside Temperaturs Range Outside Temperature Ranges
Anticipated Before Next Oil Change Anticipated Before Naxt Oil Change
ENGINE OIL GEAR OIL

°c woF A °C
+3g|f+100br — — — — — +40
+30
+16|]|+80 —— 1
+10
W 7] 7 °
-10
-Bjjjo F—— F———
tOW-30
_2olll20l — ] 10W40 29
e
NI ' N
Tt10002 T10003
10W-30 is preferable if the ambient temperature is 80W-90 is preferable if the ambient temperature is
above —18°C (0°F). 20W-40 and 20W-50 are below 40°C (104°F).

usable if the ambient temperature is above 10°C
(50°F) for all seasons.
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ENGINE MAINTENANCE

Power steering oil pumg

Air conditioner

compressor

Crank pulley
v : Tension checking points

. Adjusting balts SMA0D2C
V =] a oco|la|lo|o|a
2 - GESEE
2 34
(—=1]

SMA003C

) \
@% o

Checking Drive Belts

1. Inspect for cracks, fraying, wear or oif adhesion. If necessary,
replace with a new one.

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys.

Adjust if belt deflections exceed the lmit.
Belt deflection;

Inspect drive belt deflections when engine is cold.

Unit: mm (in)

Used belt deflection Set deflec-
Cionit Adjusted tion of
'm deflection new belt
7-8 6-7
Alternatar 11(0.43) 028-031) | (0.24-0.28)
Air conditioner 7-8 6-7
1 47
compressor 2(047) (0.28 - 0.31) (0.24 - 0.28)
Power steering 8-9 7-8
oil pump 13 (0.51) {0.31-0.35) (0.28 - 0.31)
ti hi
Applied pushing 98 N (10 kg, 22 Ib)
force

Changing Engine Coolant

WARNING:

To avoid being scalded, never change the coolant when the
engine is hot.

1. Move heater “TEMP" control lever all the way to "HOT"
position.

2. Open drain cock at the bottom of radiator, and remove
radiator cap.
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ENGINE MAINTENANCE
Changing Engine Coolant (Cont'd)

. — I 3. Remove cylinder block drain plug.
\:Uﬁ L 4. Close drain cock and tighten drain plug securely.
. ® Apply sealant to the thread of drain plug.
ABOEC

| [O}: 34 - 44 N-m
EDran L (3.5 - 4.5 kg-m, 25 - 33 ft-lb)
i JO) [
=) : -

o o

Fill radiator with water and close air relief plug and radiator

cap.

Run engine and warm it up sufficiently.

Race engine 2 or 3 times under no-load.

Stop engine and wait until it cools down.

0. Repeat step 2 through step 9 until clear water begins to
drain from radiator.

11. Drain water.

\

Open air relief plug.

= © o~

ifold -
manitele ™ smaoasc

12. Open radiator cap and air relief plug.
13. Fill rafdiator with coolant up to specified level.
Follow instructions attached 1o anti-freeze container for

mixing ratio of anti-freeze to water.
Coolant capacity. (With regservoir tank)

Radiator

6.7 ¢ (7-1/8 US qt, 5-7/8 Imp qt)
Pour coolant through coolant filler neck slowly to allow air In
[IITITTIT]T system to escape.

SMA1B2B

14. Close air relief plug.

15. Remove reservoir tank, drain coolant, then clean reservoir

( _] tank.

J | 16. install reservoir tank and fill it with coolant up to “MAX”
level and then install radiator cap.

17. Run engine and warm it up sufficiently.

18. Race engine 2 or 3 times under no-load.

19. Stop engine and cool it down, then add coolant as necesary.

SMA4128

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment and for
leaks, cracks, damage, loose connections, chafing and deterio-
ration.

If necessary, repair or replace faulty parts.
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ENGINE MAINTENANCE
Checking Fuel Lines (Cont'd)

—~ — 3mm (0.32n) CAUTION:
— Tighten high-pressure rubber hose clamp so that clamp end is
= | : 3 mm (0.12 in) from hose end.
s B Ensure that screw does not contact adjacent parts.
)

SMAB04A
Changing Fuel Filter
WARNING:
Before removing fuel filter, release fuel pressure from fuel line.
AR 1. Remove fuse for fuel pump.

Fuel pump fuse 2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.
4. Turn_ ignition switch off and install fuse for fuel pump.

5. Loosen fuel hose clamps.

8. Replace fuel filter.

® Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.

® Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

® When tightening fuel hose clamps, refer to ‘“Checking Fuel
Lines”.

filter

Changing Air Cleaner Filter

t The viscous paper type filter does not need cleaning between
S renewals.

~¢

SMAO00BC
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ENGINE MAINTENANCE

Oil filte
Front

Drain plug SMADOSC

Refill oil to “H”’ lgwel.
Do not owverfill.

SMAOD42C

SMA010

Changing Engine Oil

WARNING:

Be careful not to burn yourself, as the engine oll Is hot.

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove drain plug and oil filler cap.

3. Drain oil and refill with new engine oil.

Refill oll capacity (Approximate):

Unit: liter (US qt, Imp qt)

With oil fitter change 3.5 (3-3/4, 3-1/8)

3.2 (3-3/8, 2-7/8)

Without oil filter change

CAUTION:
@ Be sure to clean drain plug and install with new washer.
Drain plug:
[C}: 29 - 39 N-m ,
(3.0 - 4.0 kg-m, 22 - 29 ft-lb)
® Use recommended engine oil.

4. Check oil level.

5. Start engine and check area around drain plug and oil filter
for oil leakage.

8. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.

Changing Oil Filter
1. Remove oil filter with a suitable tool.
WARNING:

Be careful not to burn yourself, as the engine and the engine
oll are hot.

2. Before installing new oil filter, clean the oil filter mounting
surface on cylinder block, and coat the rubber seal of oil
filter with a little engine oil.
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ENGINE MAINTENANCE

Changing Oit Filter (Cont’d)

2/3 of a turn

SMA22688

3. Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.
4, Add engine oil.

Refer to Changing Engine OIl.

O K.

SMAQ017
gt
18 mm
(0.83 in)
SEM294A

Side electrode

=

Gsap
SMA476
P \
\k‘
N
O@CI
SMAOQ15A

Changing Spark Plugs

1. Disconnect ignition wires from spark plugs at boot.
Do not pull on the wire. )

2. Remove spark plugs with spark plug wrench.
Spark plug:

Standard type
ZFRA5D-11

Hot type
ZFR4D-11

Cold type
ZFR6D-11

3. Check plug gap of each new spark plug.
Gap: 1.0 - 1.1 mm (0.039 - 0.043 in)

Install spark plugs. Reconnect ignition wires according to
nos. indicated on them.

Spark plug:
[C]:20 - 29 Nem

(2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

4.

Checking Ignition Wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.
2. Measure the resistance of wires and check for intermittent
breaks by shaking them.
Resistance: Less than 30 kQ

If it exceeds the limit, replace the ignition wire with a new
one.
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ENGINE MAINTENANCE

SMAO11C

Checking Vapor Lines
1,

Visually inspect vapor lines for improper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

Inspect vacuum relief valve of fuel tank filler cap for clogging,
sticking, etc.

Refer to EVAPORATIVE EMISSION CONTROL SYSTEM
INSPECTION in EF & EC section.
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CHASSIS AND BODY MAINTENANCE

SMA211A

SMAS418B

SMA428A

Fill to this level.

Filler plug
SMA103
Drain plug
SMA266A

Checking Exhaust System

® Check exhaust pipes, muffler and mounting for improper
attachment and for leaks, cracks, damage, loose connec-
tions, chafing and deterioration.

Checking Clutch Fluid Level and Leaks

o If fluid level is extremely low, check clutch system for leaks.

Checking M/T Oil

1. Check for cil leakage.

2. If leakage is found, check oil level.
Never start engine while checking oil level.
Filler plug:

[O): 25 - 34 N.m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Changing M/T Oil
1. Drain oil and refill with new gear oil.
2. Check oil level.
Oil capacity:
2.4 ¢ (5-1/8 US pt, 4-1/4 Imp pt)
Drain plug:
[C]:25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-lb)
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CHASSIS AND BODY MAINTENANCE

SMAA30A

e Front side
Hot: 50 -B0°C O.K.
(122 - 176°F)

ﬁﬂ,- '

o Reverss side

Cold: 30 -50°C

{86 - 122°F)
SMAB8988

Check fluid for contamination.
SMABE38

SMA9218

Checking A/T Fluid

1.

3)
4)
5)
6)

Do

Check for fluid leakage.

It leakage is found, check fiuid level.

Fluid level should be checked using “HOT” range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes in
urban areas after engine is warmed up. But it can be
checked at fluid temperatures of 30 to 50°C (86 to 122°F)
using “COLD’ range on dipstick for reference after engine
is warmed up and before driving. However, fluid level must
be rechecked using "HOT" range.

Park vehicle on level surtace and set parking brake.

Start engine and then move selector lever through each
gear range, ending in “P*.

Check fluid leve! with engine idling.

Remove dipstick and wipe it clean with lint-free paper.
Reinsert dipstick into charging pipe as far as it will go.
Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

not overfill.

Check fluid condition.

Check tluid tor contamination. If fluid is very dark or smells
burned, or contains frictional material (clutches, band, etc.),
check operation of A/T.

Refer to section AT for checking operation of A/T.

Changing A/T Fluid

1.

Drain fluid by removing oil pan.

2. Replace gasket with new one.

3.

Refill with fluid and then check fiuid level.
Oll capacity (With torque converter):
8.3 Q (8-3/4 US qt, 7-1/4 Imp qt)
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CHASSIS AND BODY MAINTENANCE

Checking Differential Gear Oil

1. Check differential carrier for oil leakage.

SMAO12C

2. If leakage is found, check oil level.

Flller plug;
(():59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

EMA2B7A

Changing Differential Gear Oil

1. Drain oil and refill with new gear oil.
2. Check oil level.
Oil capacity:
1.3 @ (2-3/4 US pt, 2-1/4 Imp pi)

Drain plug:
{0):59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

Drain plug

SMA3E63A

Checking Brake Fluid Level and Leaks
® If fluid level is extremely tow, check brake system for leaks.

ITTIU OO0

Il sapast

Checking Brake Lines and Cables
® Check brake fluid lines and parking brake cables for im-

& (g@ proper attachment and for leaks, chafing, abrasions, deteri-
1y oration, etc.
ar |

SMA732A
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CHASSIS AND BODY MAINTENANCE

Checking Disc Brake

Q ® Check condition of disc brake components.
- ), ROTOR
® Check condition and thickness. :
Unit: mm (in)
Front Rear

Disc brake type CL22VvVB CL9H
SMA260A Standard thickness 20.0 (0.787) 9.0 (0.354)
Minimum thickness 18.0 (0.709) 8.0 (0.315)
CALIPER

® Check operation and for leakage.

SMA922A

PAD
® Check for wear or damage.

Unit: mm (in)

—
From Rear
Disc brake type CL22VB CLBH
Standard thickness 10.0 (0.394) 9.5 (0.374)
Minimum thickness 2.0 (0.079)
SMAB478

Balancing Wheels

® Adjust wheel balance using road wheel center.
Wheel balance (Maximum aliowable unbalance
at rim flange):
Refer to S.D.S. '
Tire balancing weight: Refer to S.D.S.
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CHASSIS AND BODY MAINTENANCE

FRONT Tire Rotation
[ @ Do not include the T-type spare tire when rotating the tires.
Wheel nuts:
(C):98 - 118 N-m
l l (10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

SMAGE08B

Checking Steering Gear and Linkage
STEERING GEAR

® Check gear housing and boots for looseness, damage or
grease leakage.

® Check connection with steering column for looseness.

STEERING LINKAGE

® Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

<:| . Check grease leakage
‘ . Check tightaning torque

SMABG1B

Checking Power Steering Fluid and Lines
€ — ® Check fluid level, when the fluid is cold.
." K

SMAS408

® Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

SST107B
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CHASSIS AND BODY MAINTENANCE

LUBRICATING LOCKS, HINGES AND HOOD LATCHES

Trunk lid
striker

SMAQ998B

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

CAUTION:

1. All sest balt amamblies, ncluding retrectors end
attaching hardwares such as guide rail set, etc.,

hould ba inap d sfer any colllsi Nizsan

recommends that ali sset beht smemblies in use
during a collision ba replaced uniess the colli-
slon was minos snd the betts show no damage
snd continue to operats property. Seat beh
sssambliles not In use during a collition chould

Check anchors for loose mounting.

stso be insp: d and reptacad if sither d 9

of improper operation is noted.
2. iftha ditian of any P of a seat

bult & guestionable, du not have seat beit

repsired, but roplaced m a beit Wy, Check retractor
3. 1f webhing k cut, frayed, or damaged, replace for smooth

bett ssssmbtly. operation.
4. Do not splil drinks, oil, atc. on innés Jap balt

buckia. Never all tongue and buckle.
6. Use 8 NISSAN ganuins seat balt bly.
[C) Anchor bolt

24 -316m

(2.4 - 3.2 kg-m, 17 - 23 frdb}
For sutomatic ssat bait, refer to BF section.

Rear seat belt

Chack function of
bucklaes and tongues
when buckled and
raleased.

Front seat belt SMA001C
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

INSPECTION AND ADJUSTMENT

Drive belt deflection

Engine Maintenance

UnRt: mm (in)

Used belt deflection

Spark plug

Standard type ZFRbD-11

Hot type 2FR4D-11

Cold type ZFR6D-11

Plug gap 1.0 - 1.1 mm {(0.038 - 0.043 in}

Ignition wire

Set deflec-
Limit Adlusted oo o:
defiection new belt
7-8 6-7
Alternatar 11{0.43) 11528 -0.31)|(0.24 - 0.28)
Alir canditioner 7-8 8-7
compressor 12{047) (928 - 0.31){(0.24 - 0.28)
Power stearing 8-9 ?7-8
oil pump 131081) 531 .0.35)|(0.28 - 0.31)

Applied pushing force

98 N (10 kg, 22 1b)

Oil capacity (Refill)

Unit: ¢ (USqt, imp qt)

Retistance k2 Less than 30
TIGHTENING TORQUE
Unit N'm kg-m ft-lb
Spark plug 20-29 20-30 14-22
Drain plug
Engine block 34 -44 35-45 25-33
Qil pan 29.39 3.0-4.0 22-29

With oll filter

3.6 (3-3/4, 3-1/8)

Without oll filter

3.2 (3-3/8, 2-7/8)

Coolant capacity

Unit: 2 (USat, Imp qt)

With reservoir tank

6.7 (7-1/8,6-7/8)
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT Brake
Clutch Unit: mm (in)
Unit: mm (in) Disc brake
Pedal free height “’H" 186 - 186 (7.32- 7.72) Pad
Standard thickness
Pedal free play “A” 1.0-3.0 (0.039 -0.118) cL22vB 10.0 (0.394)
CL9H 9.5 (0.374)
Front axle and front suspension (Unladen)™* Minlmum thickness
CL22VB 2.0 (0.079)
Camber degree -1°30’ 0 0°
CLOH 2.0 (0.079)
Caster degree 8°00’ - 7°30”
Rotor
Toe-in mm (in) 0-2(0-0.08) Standard thicknaess
cL22vB 20.0 (D.787)
{Total toe-in) degree 0 -12’
- CLO9H 9.0 (0.354)
Kingpin inclingtion degree 12°30° - 14°00°
Minimum thickness
Front wheel turning angle cL22ve 18.0 (0,708}
Full turn o o o
Inside/outside Qegree 397 -437/33 CLoH 8.0 (0.3186)
*: Tenkful of fuel, radiator coolant and engine oi) full. Spere tire, Pedal
jack, hand tools, mats in designated position. Free haight
M/T 177 - 187 (6.97 - 7.36)
. AT 188 - 196 (7.32- 7.72)
Rear axle and rear suspension {Unladan) *
Free play 1-31(0.04-0.12)
Camber degrae —1°36' to —0°36"
Depressed height
Toe-out mm {in) 0-5{0-0.20) (under force of 490 N
(50 kg, 110 Ib) with 100 (3.84) or more
{Total toe-out) degree 0’ - 28’ engine running)

*: Tankful of fuel, radiator coolant and engine oll full, Spare tire,
jack, hand tools, mars in designated position,

Parking brake
Noumber of notches

[at pulling force 196 N 6§-8
(20 kg, 44 1b))
Wheel bearing
Front Rear Wheel balance
Whee! bearing axle end 0.03 (0.0012) 0.06 {0.0020) Wheel balance
play mm (in) or less or less {Maximum allowable unbafance 10 (0.35)
at rim flange)
Whee) bearing lock nut 8 g {o2)
. 147-216 235 - 314 i ]
Tightening torgue 2 Tire balance waight g (02) 5-60 (0.18 - 2.12)
N-m {kg-m, ftib) (15 - 22, (24 -32, Spacing B (0.18)
! 108 - 159) 174 - 231)

MA -
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)

TIGHTENING TORQUE

Unit N-m kg-m ftb
Clutch

Pedal stopper lock nut 16 - 22 16-2.2 12-16

Cluteh switeh lock net 12 - 15 1.2-186 g-1
Manual transmission

Drain ang filler plugs 25-34 25-35 18- 25
Final drive

Drain plug 69 - 98 6-10 43 - 72

Filler plug 68 -98 6-10 43 -72
Front axle and front
suspension

Tie.rod lock nut 37 - 46 38-47 27 -34

Camber adjusting pin 124 - 143 126-148 91-106

Rear axle and rear

suspension
Toe adjusting pin 69 - 88 7.0-9.0 5t -65
Camber adjusting pin 69 - 88 7.0-9.0 b1-65
Brake system
Air bleed valve 7-9 0.7-0.9 6.1-6.6
Breke lamp switch lock 12 - 1§ 1.2-18 g9-11
not
Brake booster input 16-22 16-22 12-16
rod lock nut
Wheel and tire
Whesl nut 98 - 118 10.0-32.0 72-87
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PRECAUTION

Groove

Bolt hole

laner
side

SEM371C

LIQUID GASKET APPLICATION PROCEDURE

a.

b.

C.

d.

Before applying liquid gasket, remove all traces of oid liquid
gasket from mating surface using a scraper.

Apply a continuous bead of liquid gasket to mating surface.
(Use Genuine Liquid Gasket or equivalent.)

Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).

Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

Apply liquid gasket to inner sealing surface around hole
perimeter area.

(Assembly should be done within 5 minutes after coating.)
Wait at least 30 minutes before refilling engine oil and engine
coolant.

EM-2



PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)
Tool name

Description

ST0601S000

( - }

Engine stand

assembly

® sT06011000
( - )
Engine stand

@ ST06012000
( - )

Base

Disassembling and assembling

KV10105001
« =
Engine attaghment

KV101092S0

{ - )

Valve spring

compressor

@ KV10109210
( - )
Compressor

@ kVv10109220
{ - )
Adapter

Disassembling and assembling
valve components

KV10980010
« -

Valve oil seal drift

J: Installing valve oil seal

KV10110300
( - )
Piston pin press stand
assembly
@ Kv10110310
( -
Cap
@ KVv10110330
( - )
Spacer
® ST13030020
«( - )
Press stand
® ST13030030
( -
Spring
® KVv10110340
( - )
Drift
KV10110320
t - )
Center shaft

Disassembling and assembling
piston with connecting rod
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PREPARATION

Tool number

{Kent-Moore No.) Description

Tool name

EM03470000 Installing piston assembly
(18037) into cylinder bore

Piston ring compressor

(J38467)
Valve oil
seal remover

Displacement valve gil seal

KV10111100 Removing oil pan

( - )

Seal cutter

WS38930000 Pressing the tube of liquid
«( - ) gasket

Tube presser

ST166810001

(J23907)

Pilot bushing puller

EM-4



PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Spark plug wrench

Removing and installing
spark plug

SEu
:gsgrrl‘n)

Pulley holder

Holding camshaft pulley while
tightening or loosening camshaft
bolt

Valve seat cutter set

Finishing valve seat dimensions

Piston ring expander

Removing and installing piston ring

Valve guide drift

Removing and installing valve guide

Diameter: mm (in)
AB ? Intake Exhaust
' A |10.51(0.413) | 11.6{0.453)
8 6.6 (0.260) 7.8 {0.299}

Valve guide reamer

Reaming valve guide ((1)) or
hole for oversize valve guide {(®)

D, Diameter: mm (in)
Intake Exhaust
D, 7 {0.28) 8{0.31)
D, 11.2 (0.441) | 12.2'(D.4BO)
Dl
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OUTER COMPONENT PARTS

KA24E ENGINE

{0 16-21(1.6-2.1,12-15)

Collector

X

Throttla chamber

[ 7-8(0.7-08,5.1-5.8)

[0 16-21(16-2.9,12-18)
BP.T. valve
; @ LLA.A. unit
{UJ 9-11{0.9-1.1,8.5 - 8.0} {1st) ¥ .

{O] 18-22(1.8- 2.2, 13 - 18) (2nd)

E.G.R. control
solenoid valve

A .
PC.V. valve | - ) Air regulator = ;:_,[
20 - 29 16-21 (1.6 -2.1, 12 - 15)
““i" o] . N E.G.R. control vaive
3 16-21
= (1.8-2.1,12 - 15) o (O] 21-26
Engine temperature - S - (2.1-2.7,18-20)
sansar E.G.R. tube
pjzo-zs(z.o-a.o,u-zz) @39-49
. 4.0-5.0,29 -
Meanifold ( 38)
!UJ stay
16 - 21 Rl S
(18-.2.1, \ 3
12 - 15)& - A
?::.2 “i 3 i ® Ol) (evel gauge
"o 16- 21 (1.6 - 2.1 - ) n
23 - 31) © ( .12 - 15) 9
Qil filter j
bracket
Oll fitver
:q 16-21

(V.5-2.9,
Oil pressurs itch
O] 16- 21
(1.6 -2.1, 12 - 15)
7-8(0.7-08,6.1-68)

Exhaust gas sensor
[0} 40 -50 (4.1-5.1,30-37)
Exhaust manifold

Water pump pulley

[O7-e

(0.7-0.8,6.1- E.B)\ \

[ 16- 21

44 -59 Crank
(45 - 61.0, 33 -43) pulley

Distributor

Alternator

justing bar
Adjusting bracket

{0] 10.13
1.0-13,7.9)

Crank pulley damper

&
&&—[O]10-12(1.0-1.2,7-9)
[0} 142-182(145- 165, 105 - 112) (7 Nm tgem, see)
a : Apply liquid gasket.

{C] 46-80

(4.6 -8.1,33-44)
[ 16-21

(1.6-2.1,12.18)

SEMJI36C
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COMPRESSION PRESSURE

SEM1138

Measurement of Compression Pressure

SR e

10.

Warm up engine.

Turn ignition switch off.

Disconnect fusible link for injectors.
Remove all spark plugs.
Disconnect distributor center cable.

Attach a compression tester to No. 1 cylinder.
Depress accelerator pedal fully to keep throtile valve wide
open.
Crank engine and record highest gauge indication.
Repeat the measurement on each cylinder as shown above.
Always use a fully-charged battery to obtain specified
engine revolution.
Compression pressure:
kPa (kg/cm’, psi)/rpm
Standard
1,324 (13.5, 192)/300
Minimum
981 (10, 142)/300
Difference limit between cylinders
98 (1.0, 14)/300
If cylinder compression in one or more cylinders is low, pour
a smafl amount of engine oil into cylinders through spark
plug holes and retest compression.
It adding oil helps compression, piston rings may be wom
or damaged. If’so, replace piston rings after checking
piston.
Iif pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.S)) If valve or valve seat is damaged excessively,
replace them.
If compression in any two adjacent cylinders is low and it
adding oil does not help compression, there is leakage
past the gasket surface. If so, replace cylinder head
gasket.
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OIL PAN

Removal

1. Raise vehicle and support it with safety stands.

2. Drain engine oil.

3. Remove front stabilizer bar securing bolts and nuts from
side member.

4. Lift engine.

5. Remove oil pan bolts.

® ® @ @
[e] =) S
)
o= 0P
Front
@k o@
Pa) ) (<] ©
® ©® o @
Loosen bolts in reverse order. SEM337C

6. Remove oil pan.

(1) Insert Tool between cylinder block and oil pan.

® Do not drive seal cutter into oil pump or rear oil seal
retainer portion, or aluminum mating face will be damaged.

@ Do not insert screwdriver, or oil pan flange will be
deformed.

(2) Slide Tool by tapping its side with a hammer, and remove oil
pan.

KV101111003
Vo

t -

! =

SEMBB4A

7. Pull out oil pan from front side.
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OiL PAN

SEM339C
Cut here.
Liquid gaskat
SLCS06
7 mm (0.28 in)
——— I‘—

{nner

side

Groove

Bolt hale SEM90S8

Installation

1.

o™ e

Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

Also remove traces of liquid gasket from mating surface of
cylinder block.

Apply a continuous bead of liquid gasket to mating surface
of oil pan.
Use Genuine Liquid Gasket or equivaient.

Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

Apply liquid gasket to inner sealing surface as shown in
figure.

Attaching should be done within 5 minutes after coating.
Install oil pan.

Walt at least 30 minutes before refilling engine oil.

EM
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TIMING CHAIN

Timing chain

Camshaft sprocket

[C] 118 - 1567
(12- 16, 87 - 116!}
Chain tensioner M
7.8
{0.7-08,6.1- 5.3,%

Front cover

Front oil seal g

Crankshaft putley

) 118 157 Crankshaft
(12- 16, sprocket
87-118)
Oil thrower
Crankshaft
F] : N-m (kg-m, ft-Ib)
g : Apply liquid gaskat.
SEMbB78C
CAUTION:

® After removing timing chaln, do not turn crankshaft and
camshatt separately, or valves will strike piston heads.

‘
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TIMING CHAIN

SEM199C

SEM200C

SEM201C

SEM183B

Removal

1.
2.
3.
4.
®
®
[ ]

Disconnect battery terminal.

Drain coolant from radiator.

Remove radiator shroud and cooling fan.
Remove the following belts.

Power steering drive belt

Compreassor drive belt

Alternator drive belt

Remove all spark plugs.
Set No. 1 piston at T.D.C. on its compression stroke.

Remove the following parts.

® Power steering pump, idler pulley and power steering pump

brackets

Compressor idler pulley
Crankshaft pulley

Oil pump with pump drive spindle
Rocker cover !

EM-11



TIMING CHAIN

Removal (Cont'd)

8. Remove oil pan. (Refer to OIL PAN.)
9. Remove front cover.

10. Remove the foliowing parts.

® Chain tensioner

® Chain guides

® Timing chain and sprocket

® Qil thrower, oit pump drive gear and crankshaft sprocket

Camshaft
sprocket

Chain
tensioner
Chain
guide
Crank=rhaft
sprockat
SEM203C
inspection
Check for cracks and excessive wear at roller links. Replace
it necessary.

Wear

SEM204C
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TIMING CHAIN

Crankshaft
Crankshaft sprocket -

Oil pump drive gear

QOil thrower

®: Punchmark

SEM206C

SEM450C

Installation

1.

2.
3.

4.

Install crankshaft sprocket, oil pump drive gear and oll
thrower.

Make sure that mating marks of crankshatt sprocket face
engine front.

Install camshaft sprocket.

Confirm that No. 1 piston is set at T.D.C. on its compression
stroke.

Install timing chain.

o Set timing chain by aligning its mating marks with those of

5.

6.

crankshaft sprocket and camshaft sprocket.

Tighten camshaft sprocket boH.

Install chain guide and chain tensioner.
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TIMING CHAIN

SEM212C

Installation (Cont'd)

7. Apply liquid gasket to front cover.
8. Apply lithium grease to sealing lip of crankshaft oil seal.

Install front cover.
Be careful not to damage cylinder head gasket.
Do not forget oil seal.

Y B

10. Install rubber plug. (Refer to “Installation” of CYLINDER
HEAD.)
11. Install oil pan. (Refer to OIL PAN))

12. Install oil pump and distributor driving spindle with new
gasket in front cover.

(1) Assemble oil pump and driving spindle, aligning punchmark
on driving spindle with oit hole.
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TIMING CHAIN

Front <:j

SEM136C

SEM199C

Installation (Cont'd)
{2) Make sure that driving spindle is sat as shown in figure.

13. Install distributor.
14. Make sure that No. 1 piston is set at T.D.C. and that
distributor rotor is set at No. 1 cylinder spark position.
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OIL SEAL REPLACEMENT

\/ZX (436467)

SEM246C

KV109880010

Valve ©
oil seal
Val 158 -16.2
ey (0.614 - 0.638)
spring seat\
] 1
| 1.0 (0.039)
Unit: mm (in} SEM246C
Engine Engine
inside outside
Qil seal Iip—\ Dust seal lip
SEM715A

VALVE OIL SEAL

1. Remove rocker cover.

2. Remove rocker shaft assembly.

3. Remove valve spring and valve oil seal with Tool or suitable
tool.

Piston concerned should be set at T.D.C. to prevent valve

from falling.

4. Apply engine oil to new valve oil seal and install it with Tool.
Before installing valve oll seal, install valve spring seat.

OIL SEAL INSTALLING DIRECTION

FRONT OIL SEAL

1. Remove radiator shroud and crankshaft pulley.
2. Remove front oil seal.
Be careful not to damage crankshaft.

EM-16



OfL SEAL REPLACEMENT

Suitable tool

SEMBITA

Diameter of
liquid gasket:
20-3.0mm
\\ {0.079 -

SEMta4B

3. Apply engine oil to new oil seal and install it using suitable
tool.

REAR OIL SEAL

1. Remove flywheel or drive plate.
2. Remove rear oil seal retainer.
3. Remove traces of liquid gasket using scraper.

4. Remove rear oit seal from retainer.

5. Apply engine oil to new oil seal and install it using suitable
tool.

6. Apply liquid gasket to rear oil seal retainer.
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CYLINDER HEAD

©a-8

(0.4-0.8,29-5.8)

Valve rocker cover

Rocker cover gask et
Valve rocker
and shaft
assembly
37-41

(3.8 -4.2, 27 - 30)

Valve and spring

Spring seat Cylinder head

Valve guide
Cylinder head

gasket ‘3

Head bolt

Vslve seat

[O]: N'm (kg-m, fr-Ib)

SEM216C
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CYLINDER HEAD

CAUTION:

® When installing sliding parts such as rocker arms, cam-
shaft and oll seal, be sure to apply new engine oil on their
sliding surfaces.

® When tightening cylinder head boits and rocker shaft bolts,
apply new engine oil to thread portions and seat surfaces

of bolts.
0K, @ Hydraulic valve lifters are installed in each rocker arm. If
hydraulic valve lifter is kept on its side, even when
oil Rocker arm with installed in rocker arm, there is a possibility of air entering
hydrauiic valve it. After removal, always set rocker arm straight up, or

lifter when laying it on its side, have It soak in new engine oil.

SEMS8788B

e Do not disassemble hydraulic valve lifter.

N-G. @ Attach tags to valve lifters so as not to mix them up.

SEMB688
Removal
1. Drain coolant from radiator and drain plug of block.
2. Remove the following parts.
® Power steering drive belt
® Power steering pump, idler pulley and power steering

brackets

Vacuum hoses of S.C.V. and pressure control solenoid valve

Accelerator wire bracket

Disconnect E.G.R. tube from exhaust manifoid.

Remove bolts which hold intake manifoid collector to intake

manifold.

5. Remove bolts which hold intake manifold to cylinder head
while raising collector upwards.

6. Remove rocker cover.

When removing rocker cover, do not hit rocker cover against

rocker arm.

oo
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CYLINDER HEAD

Removal (Cont'd)
7. Set No. 1 piston at T.D.C. on its compression stroke.

® Timing indicator | |

‘50; 0° 5°10° 18° 20°
Red painted /

8. Loosen camshaft sprocket bolt.
® Support timing chain by using Tool as shown in figure.

SEM21BC

9. Remove camshaft sprocket.
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CYLINDER HEAD

® @ ®
(O @) @) 0 0]
[e) C O O (@)
@ ® & O
SEM445C

—= SEM221C

Removal (Cont’d)

10. Remove front cover tightening bolts to cylinder head.

. Remove cylinder head.

Head warpage or cracking could result from removing in
incorrect order.

Cylinder head bolts should be loosened in two or three
steps.

Disassembly

P w

Remove rocker shaft assembly,

. When loosening bolts, evenly loosen from outside in

sequence.

Bolts should be loosened In two or three steps.

Remove camshaft.

Before removing camshaft, measure camshaft end piay.
(Refer to “Inspection’.)

Remove valve components with Tool.
Remove valve oil seals. (Refer 1o OIL SEAL REPLACEMENT.)
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CYLINDER HEAD

SEM222C

SEMB49A

Inspection

CYLINDER HEAD DISTORTION

Head surface flatness:
Less than 0.1 mm (0.004 in)
tf beyond the specified limit, replace it or resurface it.
Resurfacing limit: .
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A"
Amount of cylinder block resurtacing is “B"
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. if resistance is fell, cylinder head must be
replaced.
Nominal cylinder head height:
98.8 - 99.0 mm (3.890 - 3.898 In)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
0 - 0.02 mm (0 - 0.0008 in)
2. If it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam helght:
44.839 - 45.029 mm (1.7653 - 1.7728 in)
Cam wear limit:
0.2 mm (0.008 in)
2. It wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and rocker shaft and tighten bolts
to the specified torque.
2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
33.000 - 33.025 mm (1.2992 - 1.3002 in)
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CYLINDER HEAD

SEM22BC

SEM232C

oz //

0 : B/A C /f

o O Approx, 26 mm1('o:93 in)

/\ 0, 4 &semasic
Micrometer

SEM449C

Inspection (Cont’d)

3.

4,

Measure outer diameter of camshaft journal.
Standard outer diameter: . .
32.935 - 32.955 mm (1.2967 - 1.2978 in)
it clearance exceeds the limit, replace camshaft and/or
cylinder head. : :
Camshaft journal clearance:
Standard
0.045 - 0.090 mm (0.0018 - 0.0035 in)
Limit
0.12 mm (0.0047 in)

CAMSHAFT END PLAY

1.

Instalt camshaft in cylinder head.

2. Measure camshaft end play.

Camshaft end play:
Standard
0.07 - 0.15 mm (0.0028 - 0.0059 in)
Limit
0.2 mm (0.008 In)

CAMSHAFT SPROCKET RUNOUT

1.
2.

3.

Install sprocket on camshaft.
Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.12 mm (0.0047 in)
If it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1.

Measure valve deflection in a right-angled direction with
camsbhaft. (Valve and valve guide mostly wear in this direc-
tion.) .
Valve defiection limit (Dial gauge reading):
0.15 mm (0.0059 in)

If it exceeds the limit, check valve to valve guide clearance.
Measure valve stem diameter and valve guide inner diameter.
Check that clearance is within specification.
Valve to valve guide clearance:
Standard
0.020 - 0.053 mm
(0.0008 - 0.0021 in) (Intake)
0.040 - 0.070 mm
(0.0016 - 0.0028 in) (Exhaust)
Limit
0.1 mm (0.004 in)
If it exceeds the limit, replace valve or valve guide.
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CYLINDER HEAD

SEMO08A

SEM223C

/V:jD SEM224C

NS

SEM225C

SEM224C

Inspection (Cont’d)
VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press [under a 20 kN (2 t, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake
11.175 - 11.196 mm (0.4400 - 0.4408 in)
Exhaust
12.175 - 12196 mm (0.4793 - 0.4802 in)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service valve guide onto cylinder head.
Projection "L":
149 - 151 mm (0.587 - 0.594 in)

5. Ream valve guide.
Finished size:
Intake
7.000 - 7.018 mm (0.2756 - 0.2763 in)
Exhaust
8.000 - 8.018 mm (0.3150 - 0.3157 in)
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CYLINDER HEAD

SEM227C

J Aecess diameter

SEM73BA

SEMO0BA

SEM8928B

Inspection (Cont’d)
VALVE SEATS

Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if it has worn out excessively.

® Before repairing valve seats, check valve and valve guide -
for wear. It they have worn, replace them. Then correct
valve seat.

@ Cut with both hands to uniform the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream ocylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)):
Intake
36.500 - 36.516 mm (1.4370 - 1.4376 in)
Exhaust
42.500 - 42.516 mm (1.6732 - 1.6739 in)

Reaming should be done to the concentric circles to valve

guide center so that valve seat will have the correct fit.

3. Heat cylinder head to 150 to 160°C (302 to 320°F).

4. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S.
5. After cutting, lap valve seat with abrasive compound.
6. Check valve seating condition. :
Seat face angle ‘@’
45 deg.
Contacting width “W"
Intake
1.6 - 1.7 mm (0.063 - 0.067 in)
Exhaust
1.7 - 21 mm (0.067 - 0.083 in)
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CYLINDER HEAD

Inspection (Cont’d)

be— T (Margin thickness) VALVE DIMENSIONS -
Check dimensions in each valve. For dimensions, refer to S.D.S.
. When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace Vvalve.
s Grinding allowance tor valve stem tip Is 0.2 mm (0.008 in) or
i less.
D ?I D;}
[ L |
SEM18BA
VALVE SPRING
Squareness
1. Measure “S” dimension.
Out-of-square:
Outer
- Intake
Less than 2.5 mm (0.098 in)
. B o Exhaust
- e ———— Less than 2.3 mm (0.091 in)
Inner
SEM28BA |I'ltake
Less than 2.3 mm (0.091 in)
Exhaust
Less than 2.1 mm (0.083 in)
2. If it exceeds the limit, replace spring.
Pressure
Check valve spring pressure.
Pressure: N (kg, Ib) at height mm (in)
Standard
Outer
EM113 Intake
604.1 (61.6, 135.8) at 37.6 (1.480)
Exhaust
640.4 (65.3, 144.0) at 34.1 (1.343)
Inner
Intake
284.4 (29.0, 63.9) at 32.6 (1.283)
Exhaust
328.5 (33.5, 73.9) at 29.1 (1.146)
Limit
Outer
Intake
567.8 (57.9, 127.7) at 37.6 (1.480)
Exhaust
820.8 (63.3, 139.6) at 34.1 (1.343)
Inner .
Intake
286.8 (27.2, 60.0) at 32.6 (1.283)
Exhaust

318.7 (32.5, 71.7) at 29.1 (1.146)
It it exceeds the limit, replace spring.
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CYLINDER HEAD

SEM233C

SEM234C

4

Cylinder head side

Wide pitch

Narrow pitch

SEMB8388

Knock pin

SEM273C

Inspection (Cont’d)
ROCKER SHAFT AND ROCKER ARM

1.

Check rocker shafts for scratches, seizure and wear.

2. Check outer diameter of rocker shaft.
Diameter mm (in):
21.979 - 22.000 mm (0.8653 - 0.8661 in)
3. Check inner diameter of rocker arm.
Diameter mm (in):
22.012 - 22.029 mm (0.8686 - 0.8673 In)
Rocker arm to shaft clearance mm (in):
0.012 - 0.050 mm (0.0005 - 0.0020 in)
® Keep rocker arm with hydraulic valve lifter standing to
prevent air from entering hydrauiic valve lifter when
checking.
Assembly
1. Install valve component parts.
® Always use new valve oil seal. Refer to OIL SEAL RE-
PLACEMENT.
@ Before installing valve oll seal, Install inner valve spring
seat.
® Instail outer valve spring (uneven pitch type) with its
narrow pitch side toward cylinder head side.
@ After installing valve component parts, use plastic hammer
to lightly tap valve stem tip to assure a proper fit.
2. Mount camshaft onto cylinder head, placing knock pin at

front end to top position.

Apply engine oil to camshaft when mounting onto cylinder
head.

3.

Instali camshaft brackets.

Front mark is punched on the camshaft bracket.
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CYLINDER HEAD

Exhaust
Punch
mark

Exhaust

SEME79C

Cutout

Front Exhaust SEM274C
@ © & 6
©_©0 "6 _ o o
© _© T 56 "
® ® ®@ ® ®
SEM445C

Assembly (Cont'd)

4. Install rocker shaft with rocker arms.

@ Install retainer with cutout facing direction shown in figure at
lefi.

5. Tighten bolts as shown in figure at feft.
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CYLINDER HEAD

_—55 00150100 150 200

Red painted /

\
P
=
18

=

SEM199C

Place

upside. Knock pin

@)

SEm442C

SEM238C

Installation

1. Set No. 1 piston at T.D.C. on its compression stroke as
follows:

(1) Align mark onr crankshaft pulley with “0°" position and
confirm that distributor rotor head is set as shown in figure.

(2) Confirm that knock pin on camshaft is set at the top.

2. Install cylinder head with new gasket and tighten cylinder
head bolts in numerical order.

® Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.

® Tightening procedure

(1) Tighten all bolts to 29 N.m (3.0 kg-m, 22 ft-Ib).

(2) Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-Ib).

(3) Loosen alf bolts completely.

(4) Tighten all bolts to 29 N.-m (3.0 kg-m, 22 ft-Ib).

(5) Turn all bolts 80 to 85 degrees clockwise with an angle
wrench, or if an angle wrench is not available, tighten all
bolts to 74 to 83 N-m (7.5 to 8.5 kg-m, 54 to 61 ft-Ib).
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CYLINDER HEAD

Installation (Cont’d)

3. Set chain on camshaft sprocket by aligning each mating
mark. Then install camshaft sprocket to camshaft.

4. Tighten camshaft sprocket bolt.

5. Install rubber plugs as follows:

(1) Apply liquid gasket to rubber plugs.

® RAubber plugs should be replaced with new ones.

® Rubber plugs should be installed within 5 minutes of

Liguid gasket applying ||ql.l|d gasket.

3 mm (0.12 in) diameter
{liquid gasket) SEM931B

(2) Install rubber piugs, then move them with your fingers to
uniformly spread the gasket on cylinder head surface.

® Rubber plugs should be installed flush with the surface.

® Do not start the engine for 30 minutes after installing
rocker cover.

® Wipe clean excessive liquid gasket from cylinder head top
surface.

SEM9328

SEMO338
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CYLINDER HEAD

Rocker arm

SEM27BC

®

SEM646C

OB

@

O
®

SEMB47C

Installation (Cont'd)

6. Check hydraulic valve lifter.
(1) Push hydrautic valve lifter forcefully with your finger.
® Be sure to check it with rocker arm in its tree position.

(2) If valve lifter moves more than 1 mm (0.04 in), air may be
inside of it.

(3) Bleed air off by running engine at 1,000 rpm under no-load
for about 20 minutes.

(4) If hydraulic valve lifters are still noisy, replace them and
bleed air off again in the same manner as in step (3).

7. Install rocker cover.
® Be sure to avoid Interfersnce between rocker cover and
rocker arm.

8. Tighten bolts as follows:
(1) Tighten 2 bolts to 3 Nem (0.3 kg-m, 2.2 ft-lb) temporarily in
order shown in figure.

(2) Then tighten bolts to 7 to 10 Nem (0.7 to 1.0 kg-m, 5.1 to 7.2
ft-Ib) in order shown in figure.
9. Install any parts removed.

EM-31



ENGINE REMOVAL

M/T model

[0) 13- 18

A

[O) 43-66
\4.4 -6.6,32-41)
G i

T |
7 (O] a3 -85
43 -55 & (4.4 -5.6,32-4%)
-6.6,32-41) [C) a3-85
a4-8 ‘Ly O 22-28 ) 22 (44 -5.6,32-41)

@/ (2.2 -2.9,

-28
{2.2-2.9,186-21)

[Cles-78
(7 -8,51-58)
[C] 43-56
(4.4-65.6,32-41)

69-78
(7-8,61-68)

O : Nm (kg-m, ftiD)

SEM271C
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ENGINE REMOVAL

WARNING:

a. Sltuate vehicle on a flat and solid surface.

b. Place chocks at front and back of rear wheels.

c. Do not remove engine untll exhaust system has com-
pletely cooled off.
Otherwise, you may burn yourseif and/or fire may break
out in fuel line.

d. For safety during subsequent steps, the tension of wires
should be slackened against the engine.

e. Before disconnecting fuel hose, release fuel pressure from
fuel line.
Refer to '"Releasing Fuel Pressure’ in section EF & EC.

f. Be sure to holst engine and transmission in a safe manner.

g. For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

@ When lifting engine, be careful not to strike adjacent parts,

especially accelerator wire casing, brake lines, and brake
master cylinder.

In hoisting the engine, always use engine slingers in a
safe manner.
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CYLINDER BLOCK

Oil fitter [C 15- 21 {1.5-2.1,11 - 15)

Qil filter bracker

Thermostat

@ y /%[U} 16-21(1.6-2.1,12-18)
Water inlet Cylinder block

Rear oil seal retainer
0.8 WV
{0.7-0.8,6.1 -5.8) 2
(316 -21 .
(18-21,12-15)

Y Rear oil seal Q
Water pump

O

7.8
0.7 -0.8 Eq (7078
5.1 - 5.8) .7-0.8,5.1-5.8
[C] 93.103
{9.6-10.5,69-76)
tq 16-21 Drive plate
(1.6 - 2.1 reinforcement
12 - 15)

Front oil seal 6

[O)7-8(0.7-08,5.1-5.8) /MJ

316 - 21
1.6-2.1,12-16)

(C17.807-08,6.1.5.8)

Piston rings
Niiviie vo
Piston -

Piston pin A 0

Snasp ring Q——f ?
Connecting rod )

Connecting | Crankshaft
rod bearing

[OJ Tighten In two stage:
st 14-16(1.4-18,10-12)
2nd G0 - 65 dey.
Main bearing cap

Orive plate (A/T)
Rear plate (A/T)

Main bearing

Dust cover (A/T)

O] 142 162

(14.5- 16,5 R
Q , 106 - 112)

[C)4a6 -52 (4.7 -5.3,34 - 38)

Rear plate
. (M/T)
(0.7 -0.8,6.1-5.8)

Drain ptug
(0) 2639 (3.0-4.0,22. 20y O : N-m (kg-m, fr-ib)
: Apply liguid gagker.

y
¢

SEM247C
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CYLINDER BLOCK

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.
Remove timing chain.

Drain coolant and remove water pump.
Drain oil.

Remove oil pan and oil pump.

Remove cylinder head.

OO Ry~

SEM744

N

Remove pistons.

® When disassembling piston and connecting -rod, remove
snap rings, then heat piston to 80 to 70°C (140 to 158°F) or
use piston pin press stand at room temperature.

Piston heater

SEM877B

KV10110300

EM166

o

Remove main bearing beam and crankshaft.

® Before removing main bearing beam, measure crankshaft
end play.

® Bolts should be loosened in two or three steps.

X
|
LJ@@)l@

@ Loosen in numerical order. SEM248C

Inspection

PISTON AND PISTON PIN CLEARANCE
1. Measure inner diameter of piston pin hole “dp”.
Standard diameter “dp”:
20.987 - 20.999 mm (0.8263 - 0.8267 In)

SEM1498
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CYLINDER BLOCK

Micrometer

SEMB218

Fasler
gauge

O.K.

SEM249C

Feeler gauge
Ring

iy

(]

SEM260C

Fesler
gauge o

Inspection (Cont'd)

2. Measure outer diameter of piston pin "Dp’'.
Standard diameter “Dp”:
20.989 - 21.001 mm (0.8263 - 0.8268 in)
3. Calculate interference fit of piston pin to piston.
dp - Dp = 0 - 0.004 mm (0 - 0.0002 in)
If it exceeds the above value, replace piston assembly with pin.

PISTON RING SIDE CLEARANCE

Side clearance:
Top ring
0.04 - 0.08 mm (0.0016 - 0.0031 in)
2nd ring
0.03 - 0.07 mm (0.0012 - 0.0028 in)
Oll ring
0.065 - 0.135 mm (0.0026 - 0.0053 In)
Max. limit of side clearance:
0.1 mm (0.004 in)
If out of specification, replace piston and/or piston ring as-
sembily.

PISTON RING END GAP
End gap:
Top ring
0.28 - 0.43 mm (0.0110 - 0.0169 in)
2nd ring
0.45 - 0.60 mm (0.0177 - 0.0236 In)
(R or T Is punched on-the ring.)
0.55 - 0.70 mm (0.0217 - 0.0276 in)
(N Is punched on the ring.)
Oll ring
0.20 - 0.60 mm (0.0079 - 0.0236 in)
Max. limit of ring gap:
0.5 mm (0.020 in)
If out of specification, replace piston ring. If gap still exceeds the
limit even with a new ring, rebore cylinder and use oversized piston
and piston rings. '
Refer to S.D.S.
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CYLINDER BLOCK

Inspection (Cont'd)
CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)

per 100 mm (3.94 in) length
Torsion:
Limit 0.30 mm (0.0118 In)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.

CYLINDER BLOCK DISTORTION AND WEAR

. 1. Clean upper face of cylinder block and measure the distor-
SO VA G I tion.
: Y Limit:
o % 0.10 mm (0.0039 in)
P e D N o 2. If out of specification, resurface it.
L The resurfacing limit is determined by cylinder head resur-
Distortion: facing in engine,

Less than 0.10 mm 0.0039 in) Amount of cylinder head resurfacing is “A"

Amount of cylinder block resurfacing is ‘B
The maximum limit is as follows:
A+ B = 0.2 mm (0.008 in)
Nominal cylinder block helght
from crankshaft center:
246.95 - 247.05 mm (9.7224 - 9.7264 in)
3. If necessary, replace cylinder block.

SEM258C
PISTON-TO-BORE CLEARANCE
s 8 1. Using a bore gauge, measure cylinder bore for wear,
§§ = out-of-round and taper.
§§§ Standard inner diameter:
89.000 - 89.030 mm (3.5039 - 3.5051 in)
. . Wear limit:
A 0.2 mm (0.008 in)
XY ‘ Out-of-round (X-Y) limit:
5 0.015 mm (0.0006 in)
Taper (A-B) limit:
Unit: mm (in) 0.015 mm (0.0006 in)

i it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.
2. Check for scratches and seizure. If seizure is found, hone it.
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CYLINDER BLOCK

Piston grade number

QOO

SEM2E7C

<

Front

SEM26BC

Taper: A—8B

Out-of-round : X —Y
SEM316A

Inspection (Cont’d)

® It both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block upper surface.

3. Measure piston skirt diameter.
Piston diameter "‘A":
Refer to S.D.S.
Measuring point “a’” (Distance from the top):
52 mm (2.05 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance ''B".
0.020 - 0.040 mm (0.0008 - 0.0016 in)

5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service. Refer to S.D.S.
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A".
Rebored size calculation:
D= A+ B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)
7. Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.
8. Cut cylinder bores.
@ When any cylinder needs boring, all other cylinders must
also be bored.
® Do not cut too much out of cylinder bore at a time. Cut
only 0.05 mm (0.0020 in) or so in diameter at a time.
8. Hone cylinders to obtain specified piston-to-bore clearance.
10. Measure finished cylinder bore for out-of-round and taper.
Measurement should be done after cylinder bore coois

down.

CRANKSHAFT

1. Check crankshaft main and pin journals for score, wear or
cracks.

2. With a micrometer, measure journais for taper and out-of-
round.

Out-of-round (X-Y):
Main journal Less than 0.01 mm (0.0004 in)
Crank pin Less than 0.005 mm (0.0002 In)
Taper (A-B):
Main journal Less than 0.01 mm (0.0004 in)
Crank pin Less than 0.005 mm (0.0002 in)
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CYLINDER BLOCK

Feont SEM448C

SEM964

Inspection (Cont’d)

3.

Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.10 mm (0.0039 in)

BEARING CLEARANCE

Method A (Using bore gauge and micrometer)
Main bearing

1.

2.

Set main bearings in their proper positions on cylinder biock
and main bearing cap.

Install main bearing cap to cylinder block.

Tighten all bolts in correct order in two or three stages. Refer
to “Assembly”.

3.

~No

Measure inner diameter A" of each main bearing.

Measure outer diameter “Dm’ of each crankshaft main
journal.
Calculate main bearing clearance.
Main bearing clearance = A — Dm

Standard:

0.020 - 0.047 mm (0.0008 - 0.0019 in)

Limit: 0.1 mm (0.004 In)
If it exceeds the limit, replace bearing.
if clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.

When grinding crankshaft journal, confirm that “L” dimen-
sion in ftillet roll is more than the specified limit.

“L": 0.1 mm (0.004 in)
Refer to S$.D.S. for grinding crankshaft and available
service parts.
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CYLINDER BLOCK
Inspection (Cont'd)

8. f crankshaft is reused, measure main bearing clearance and
select thickness of main bearing.
if crankshaft is replaced with a new one, it is necessary to
select thickness of main bearings as follows:

a. Grade number of each cylinder block main journal is punched
on the respective cylinder block.

SEM266C Journal grade number
Crank main b. Grade number of each crankshaft main journal is punched
iournal grade on crankshaft.
number
No. 1 No.5

SEM272C

c. Select main bearing with suitable thickness according to the
following table.

Main bearing grade number:

Main journal
Crankehatt grade number 0 1 9
journat grade number
0 0 1 2
1 1 2 3
2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 4 2
=3

Connecting rod bearing (Blg end)

1. Install connecting rod bearing to connecting rod and cap.
2. Instatl connecting rod cap to connecting rod.

Tighten boits to the specified torque.

3. Measure inner diameter “C"' of each bearing.

\ Inside micromaeter

‘.\

SEMSO7A
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CYLINDER BLOCK

Crank pin
grade number

SEMSB678

Inspection (Cont’d)
4. Measure outer diameter '‘Dp” of each crankshaft pin journal.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp
Standard:
0.010 - 0.035 mm (0.0004 - 0.0014 in)
Limit: 0.09 mm (0.0035 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.
Refer to step 7 of “BEARING CLEARANCE — Main bearing”'.

8. If crankshaft is replaced with a new one, select connecting rod -
bearing according to the following table.

Connecting rod bearing grade number:

Connecting rod bearing

Crank pin grade number
ping grade number

0 0

1 1

SEM1518

2 2

Method B (Using plastigauge)

CAUTION:

® Do not turn crankshaft or connecting rod while plastigage
is being Iinserted.

® When bearing clearance exceeds the specified limit, en-
sure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use a thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.

CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter “C" of bushing.
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CYLINDER BLOCK

Micrometer

SEMB03A

SEMO062A

SEM1668B

Front mark
Piston grade number

Cylinder number
SEM262C

Inspection (Cont'd)
2. Measure outer diameter “Dp’’ of piston pin.
3. Calculate connecting rod bearing clearance.
C-Dp =
0.005 - 0.017 mm (0.0002 - 0.0007 in) (Standard)
0.023 mm (0.0009 in) (Limit)
If it exceeds the limit, replace connecting rod assembly
and/or piston set with pin.

REPLACEMENT OF CONNECTING ROD BUSHING

(Small end)
1. Drive in small end bushing until it is flush with end surface
of rod.

Be sure to align the oil holes.

2. After driving in small end bushing, ream the bushing so that
clearance between small end bushing and piston pin is
specified valve.

Clearance between small end bushing and piston pin:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

FLYWHEEL/DRIVE PLATE RUNOUT

Runout (Total indicator reading):
Flywheel (M/T model)
Less than 0.1 mm (0.004 in)
Drive plate (A/T model)
Less than 0.1 mm (0.004 in)

Assembly
PISTON
1. Install new snap ring on one side of piston pin hole.

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.

@ Align the direction of piston and connecting rod.

® Numbers stamped on connecting rod and cap correspond
to each cylinder. '

® After assembly, make sure connecting rod swings
smoothly.
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CYLINDER BLOCK

KV10110300

EmMI156

Punchmark side

= »

SEM264C
Qil ring . ® Top ring
expander &'. % ‘. S;Io:rr\?ai!
Front y

Ol ring
lowver rai

SEM1608B

SEM267C

Assembly (Cont’d)

3. Set piston rings as shown.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder block
and main bearing beam.

® Confirm that correct main bearings are used. Refer to
“Inspection’” of this section.

2. Install crankshaft and main bearing beam and tighten bolts
to the specified torque.

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

® Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentially.

® After securing bearing cap bolts, make sure crankshaft

turns smoothly by hand.
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CYLINDER BLOCK

SEMI598

EM03470000
(J8037)

SEM269C

Assembly (Cont'd)

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.3 mm (0.012 in)
It beyond the limit, replace bearing with a new one.

4. Install connecting rod bearings in connecting rods and
connecting rod caps.

® Confirm that correct bearings are used.

Reter to “Inspection’.

® Install bearings so that oil hole in connecting rod aligns with
oil hole of bearing.

Install pistons with connecting rods.
Install them into corresponding cylinders with Tool.
Be careful not to scratch cylinder wall by connecting rod.

Arrange so that front mark on piston head faces toward
front of engine,

'Y Bald

b. Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts to the specified
torque.
Connecting rod bearing nut:
(1) Tighten to 14 to 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 fi-Ib).
(2) Tighten bolts 60 to 65 degrees ciockwise
with an angie wrench, or if an angle wrench
is not available, tighten them to
38 to 44 N-m (3.9 to 4.5 kg-m, 28 to 33 fi-Ib).

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.2 - 0.4 mm (0.008 - 0.016 in)
Limit
0.6 mm (0.024 In)
If beyond the limit, replace connecting rod and/or crankshatt.
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CYLINDER BLOCK

ST16610001
{J23907)
or suitable 100l

Crankshaft side

AT

SEM183B

Assembly (Cont’d)
REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T) or pilot convertor (A/T).

2. Install pilot bushing (M/T) or pilot convertor (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model KA24E
Cylinder arrangemeant 4, in-line
Displacement em? (eu in) 2,389 {145.78)
Bore x stroke ram (in) 89 x 96 (3.50 x 3.78)
Valve arrangement 0.H.C.
Firing order 1-3-4-2
Number of piston rings

Compression 2

Oil 1
Number of main bearings 5
Compression ratio 9.1

Unit: kPs (kgfcm?, psi)/rpm

Compression pressure
Standard

1,324 (13.5, 192)/300

Minimum

881 {10, 142)/300

Differential limit between
cylinders

98 (1.0, 14)/300
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

Inspection and Adjustment
CYLINDER BLOCK

|
10 - A
{0.39) '|//',,,-—eo (2.38)
Y

1—120 (4.72)

Ur®

iR
TEL

Y
X
SEM447C

Unit: mm (in)

Standard Limit
Distortion - 0.1 (0.004)
Grads 1 89.000 - 83.010 (3.5039 - 3.5043)

thner diameter Grade 2 89.010 - 89.020 {3.5043 - 3.5047) 0.2 (0.008)*
Cylinder bore Grade 3 89.020 - 89.030 {3.5047 - 3.5051)

Out-of-round (X-Y) Less than 0.015 (0.0008) -

Taper (A-B8) Less than 0.010 (0.0004) -
Difference in inner diameter between cylinders Less than 0.05 (0.0020) 0.2 {0.008)
Piston-to-cylinder ctearance 0.020 ~ 0.040 (0.0008 - 0.0018) -
Cylinder block height
(From crankshaft center) 246.95 - 247.05 (9.7224 - 9.7264) 0.2 (0.008)**

¢ Woesgr limit
** Tatal amount of cylinder head resurfacing and cylinder block resurfacing

CYLINDER HEAD

Unit: mm {in)

Standard Limit
, 98.8 - 99.0 .
Height (H) (3.890 - 3.898) 0.2 (0.008)
Surface distortion 0.03 (0.0012) 0.1 (0.004}

Total amount of cylinder head resurfacing and cylinder black
resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’'d)

VALVE GUIDE
— - - S ] )
g 1 :
0
SEMS718
SEM225C
Unit: mm {in)
Standard Service Limit
Intake Exhaust Intake Exhaust -
Length (L) §2.6 (2.071) 56.0 (2.206) 52.6 {2.071) 56.0 {2.206) -
Ooter diameter (D] 11.023 - 11.034 12.023 - 12.034 11.223 - 11.234 12.223 - 12.234
{0.4340 - 0.4344) | {0.4733-0.4738) | (0.4418-0.4423) | (0.4812-0.4817) -
tnner diameter (d) 7.000 - 7.018 8.000 - 8.018 7.000-7.018 8.000 - 8.018 _
(Finished size) (02756 - 0.2763) | (0.3150-0.3157) | (0.2766-0.2763) | (0.3150-0.3157)
. . 10.975 - 10.996 11975 - 11.996 11.176- 11.196 12.175 - 12.196
| h hol -
Cylinder head hole diameter {0.4321 - 0.4329) | (0.4715-0.4723) | (0.4400-0.4408) | (0.4793 - 0.4802)
Intarfarence fit 0.027 - 0.059 (0.0011 - 0.0023) -
: 0.020 - 0.053 0.040 - 0.070 0.020 - 0.053 0.040 - 0.070
| . .
Stem 10 guide clearance (0.0008 - 0.0021) | (0.0016 -0.0028) | (0.0008 -0.0209) | (0.0016 -0.0028) 0.1(0.004)
Tapping length {2) 14.9 - 15.1 (0.587 - 0.594) —
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

Standard

Service

\
| |
D, o,
SEM177 SEM178
Unit: mm (in)
Standard Service
Intake Exhaust intake Exhaust
Cylinder head seat recess 36.000 - 36.018 42.000 - 42.016 36.500 - 38.516 42,500 - 42.516

diameter

(1.4173 - 1.4179) (1.6535 - 1.6542)

(1.4370 - 1.4376)

(1.6732 - 1.6739)

Vaive saat outer diameter (D, )

36.080 - 36.096 42.080 - 42.096

38.580 - 38.596

42.580 - 42.596

(1.4205- 1.4211) {1.8587 - 1.6673) (1.4402 - 1.4408) {1.6764 - 1.6770)
Face angle (a) 45° 45° 45° 46°
Contacting width (W) 1.6.1.7 1.7-21 16-1.7 1.7-24
(0.063 - 0.067) {0.067 - 0.083) {0.063 - 0.067} {0.067 - 0.083}
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

VALVE

Inspection and Adjustment (Cont'd)

T (Margin thickness}

—
a
D d
-t |  semigsa
Unit: mm (in)
Standard Limit
In 34.0 - 34.2
* | (1.339-1.348) h
Valve head diameter (D)
Ex 40.0 - 40.2
(1.675 - 1.583) -
n | 11991202 _
. (4.720 - 4.732)
Valve fength (L)
£y | 12067-120.97 _
"] (47608 - 4,7626)
n | 6965-6.980 _
* | (D.2742 - 0.2748}
Valve stem diameter (d)
£ | 7948-7.960 _
©110.3129 - 0.3134)
tn. 45°30° -
Valve face angle (a)
Ex. 45°30’ -
I 1.16-1.46
" | {0.0453 - 0.0571)
Valve head margin {T) 0.5 (0.020)
Ex 1.36-1.65
" | {0.0531 - 0.0650)
VALVE SPRING
Unit: mm (in)
Standard
Intake Exhaust - Intake Exhaust
Outer 57.44 (2.2614) 63.21 (2.0949) - -
Free height {H)
(nner £3.34 (2.1000) 4795 (1.8878) - -
Outer 604.1 (61.6,136.8) 640.4 (65.3, 144.0) 567.8 (57.9,127.7) 620.8 (83.3, 139.6)
Pressure ( ) at 37,6 (1.480) at34.1 (1.343) at 37.6 {1.480) at34.1 (1.343)
N {kg, ib
at height lanar 284.4 (29.0,63.9) 3286 (33.5, 73.9) 266.8 (27.2,80.0) 318.7 1325, 71.7)
at 32,6 (1.283) 2129.1 (1.146) 21 32.6 {1.283) 21 29.1 (1.146)
Outer - - 2.5 (0.098) 2.3 (0.091)
Out-of-square
loner — - 2.3 (0.091) 2.1 {0.083)
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SERVICE DATA AND SPECIFICATIONS (S.D.S))

Inspection and Adjustment (Cont'd)
CAMSHAFT AND CAMSHAFT BEARING

'm —
=
A 0
1 . |~
N B
SEMS56BA EM120
Unit: mm (in}
Standard Limit
Cam helght (A) 44.839 - 45.029 (1.7653 - 1.7728) -
Valve lift (h) 10.4 (0.409) -
Wear limit of cam height - 0.2 (0.008)
Camshaft journal to bearing clearance 0.045 - 0,090 (0.0018 - 0.0036) 0.12 (0.0047)
Inner diameter of camshaft bearing 33.000 - 33.025 (1.2992 - 1.3002) -
Outar diameter of camshaft journal (D) 32.935 - 32.955 (1.2967 - 1.2974) -
Camshaft rynout 0 -0.02 (0 - 0.0008) -
Camshaft end play 0.07 - 0.15 (0.0028 - 0.0059) 0.2 {0.008)
J ] 248 -

b 240 -

[ a -
Valve timing (Degree on crankshaft)

d 57 -

e 12 -

f 58 -

ROCKER ARM AND ROCKER SHAFT

Unit: mm (in)

0.092- 0.080

h |
Rocker arm to shaft clesrance (0.0005 - 0.0020)

21.979 - 22.000

Rockar shaft diameater (0.8663 - 0.8661)

Rocker arm rocker shaft hole 22.012-22.029
diameter {0.8866 - 0.8673)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Piston ring

Unit: mm (in)

Piston
Standard Limit
0.040 - 0.080
T 1 {0.004
o op (0.0016- 0.0031) | ©110:004)
- /_ ) Sige 0.030 - 0.070
= = = clearance | 2"° (0.0012 - 0.0028) | O (0:004)
a
E 2 ; ‘ ; 0.065 - 0.135
G oil {0.0026 - 0.0053) 0.1{0.004)
N o 0.28 - 0.43
A P {0.0110-0.0169) | ©5(0.020)
0.45 - 0.60
; {0.0177 - 0.0236)* 4
0.5 (0.020
SEM444C Ring gap 2nd 0.56-0.70 0.020)
Unit: mm (in) (0.0217 -0.0276)°2
Grade 88.970 - 88.980 oil 0.20 - 0.60
No. 1 (3.6027 - 3.5031) (rail ring) | 10.0079 -0.0238) | ©5 (0020
Standard Grade 88.980 - 88.980 *1: R or T ispunched on the ring.
ancar® | No. 2 (3.5031 - 3.5035) 2. N is punched on the ring.
Piston skin Grade 88.990 - 89.000
dismerer {A) No. 3 (3.5036 - 3.5039)
CONNECTING ROD
05 £9.470 - 89.600
Service (0.020) (3.6224 - 3.5236)
(Oversize) | ; 89.970 - 90.000
(0.039) (3.6421 - 3.5433)

Dimension (a)

Approximately 52 (2,05)

Piston pin hole diameter
(d)

20.987 - 20.999 (0.8263 - 0.8267)

Piston-tocylinder bore
clearence~

0.020 - 0.040 (0.0008 - 0.0016)

o

.
~

SEMS70A
. . Un#t: mm (in)
Piston pin
Unit: mm (in) Standard Limit
Stgndard Limit . 164.95 - 166.06
Center distance {S) (6.4941 - 6.4980) -
Piston pin outer 20.889 - 21.001
dismeter {0.8263 - 0.8268) - Bend
(per 100 mm (3,94 in)] - 0.15 {0.0069)
Lq:se:)e;;:f:l: fhz::wn 0-0.004 Torsion
i -
(0 - 0.0002) (per 100 mm {3.94 in}] - 0.3{0.012)
Piston pin to connecting 0.005 - 0.017 0.023 Piston pin bushing inner 21.000 - 21.012 _
rod bearing clesrance 10.0002 - 0,0007) {0.0009) diameter (d)* (0.8268 - 0.8272)
Connecting rod big end 63.000 - 53.013 _
inner diameter (D)* (2.0866 - 2.0871)
. 0.2.04
Side clearance (0.008 - 0.016) 0.6 (0.024)

* Without bearing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CRANKSHAFT

Inspection and Adjustment (Cont’d)

S

(~1
L

[)
| {I.

SEM394

Out-of-round ®. ®
Taper (&) - @

J/

\

ld

€EM715

Unit: mm {in)

Main journsl diameter {Dm)

£9.967 -59.976 (2.3609 - 2.3612)

Grade No. 1

59.969 - 69.967 (2.3606 - 2,3609}

No. 2 59.851 - 59.969 (2.3603 - 2.3606)
No. 0 49.968 - 49.974 (1.9672 - 1.9675)
Pin journal diameter (Dp) Grade No. 1 49.962 - 49 968 {1.9670 - 1.9672)
No.2 49.956 - 49.962 (1.9688 - 1 9670}
Center distance (r} 47.97 - 48.03 {1.8886 - 1.8909)
Standard
Journal - 0.01 {0.0004)
Taper of journal and pin [@ - ]
Pin - 0.005 (0.0002)
Out-of-round of journal and pin Journal - 0.01 {0.0004)
(®-®] Pin - 0.005 (0.0002)
Runout (T.i.R.)® - 0.10 {0.0039)
Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)

Fillet roil

Mare than 0.1 (0.004)

* Total indicator reading

BEARING CLEARANCE

Unit: mm {in)

Standard Limnit
. . 0.020 - 0.047
Main bearing clearance 10.0008 - 0.0019) 0.1 {0.004)
Connecting rod bearing 0.010-0.035
clearance {0.0004 - 0.0014) 0.09 {0.0038)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

AVAILABLE MAIN BEARING

Inspection and Adjustment (Cont’d)

AVAILABLE CONNECTING ROD BEARING

Standard Standard
Grade Thickness Identification Grade Thickness Idantification
number eom (in) color number mm {in) color
18211825 1505 - 1.508
(ack _
0 {0.0717 - 0.0718) Blec 0 {0.0693 - 0.0594)
1.825 - 1.829 1.508 - 1,511
! (0.0719 - 0.0720) Brown 1 (0.0594 - 0.0595) Brown
1829 - 1833 1511-1514
2 (0.0720 - 0.0722) Green 2 (0.0595 - 0.0596) Green
1.833 - 1,837
3 (0.0722 - 0.0723) Yellow
1.837 - 1.841 ) -
4 (0.0723 - 0.0726) Blue Undersize (service)
) Unit: mm {in)
. Crank pin journal
. ; Thickness ) NN
Undaersize {service) _ diameter “Dp
Unit: mm (in} 0.08 1.540 - 1.548
_ Main joucnal (0.0031) (0.0606 - 0.0609)
Thickness dismeter *"Dm*’ 0.12 1,560 - 1.568 Grind so ‘,ha'hb“"“g
o roioe (0.0047) (0.0614 - 0.0617) '::;’i:i"e‘f;;:
rind so that besring .
0.26 1.323 . é.g?gz) clearance is the 0.25 1.625 - 1.633
(0.0098) (0.0769 - 0.0772) sparified valus. {0.0098) (0.0640 - 0.0643)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout

(TLR)* Less than 0.12 (0.0047)
Flywheel runout (T.LR.]* Less than 0.1 {0.004)
Drive plate runout (T.LR.]* Less than 0.1 (0.004)

* Total indicator reading
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)
Tool name

Description

ST25051001
(J25695-1)
Oil pressure gauge

ST25052000 Adapting oil pressure gauge
(J25695-2) to cylinder block

Hose

EG17650301 Adapting radiator cap tester

«( - )
Radiator cap tester
adapter

to radiator filler neck
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ENGINE LUBRICATION SYSTEM

{J26695-1)

§T26052000
(125696-2)

S§T25061001

SLC926

Oil Pressure Check

WARNING:

® Be careful not to burn yoursell, as the engine and oll may
hot. .

® Oil pressure check should be done in ‘“Neutral’ gear
position.

1. Check oil level.
2. Remove oil pressure switch.

Install pressure gauge.

Start engine and warm it up to normal operating tempera-
ture.

5. Check oil pressure with engine running under no-load.

W

Approximate discharge pressure

Engine rpm kPa (kg/cm’, psi)
Idle speed More than 78 (0.8, 11)
3,000 412-481(4.2-49,60-70)

It difference is extreme, check oil pasgsage and oil pump for
oil leaks.
6. Install oil pressure switch with sealant.
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ENGINE LUBRICATION SYSTEM

Oi

I Pump

Orive spindle

Gasket Q

10(0.8-1.0,4.3-7.2)

Pump body
Gasket Q
Rotor
fnner 39. 49
(4.0- 6.0,
Pump cover 29 - 38)

valve set

[Cl6-10(0.6-1.0,43-2.2)
[O]11-15(1.1-15,8.11)
O): N-m (kg-m, ft-ib)
SLC946
® Always replace with new oli seal and gasket.
e o ® When removing oil pump, turn cranksheft so that No. 1
= piston is at T.D.C. on its compression stroke.
——j ® When installing oit pump, align punchmark on drive spindle

ELO76

and oil hole on oll pump.

REGULATOR VALVE INSPECTION

Visually inspect components for wear and damage.

Check oil pressure regulator valve sliding surface and valve
spring.

Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

if damaged, replace regulator valve set or oll pump assembly.
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ENGINE LUBRICATION SYSTEM

Oill Pump (Cont'd) i

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary, remove
valve by prying it out with suitable tool.

Install a new valve in place by tapping it.

@— H { sLc18sa

OIL PUMP INSPECTION
Using a feeler gauge, check the following clearance.

Unit: mm (in)

Rotor tip clearance (1) Less than 0.12 (0.0047)
Outer rotor to body clearance (2) 0.15-0.21 {0.0059 - 0.0083)
Side clearance (with gasket) @ 0.04 - 0.08 (0.0016 - 0.0031)

If it exceeds the limit, replace gear set or entire oil pump
assembly.
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ENGINE COOLING SYSTEM

Cooling Circuit

< Thermostat: Open
rzers Thermostat: Closed

Throttle chamber ————————"~ Water outlet

f

Intake manifold

Radiator

N

(ntake manifold

f

Cylinder head

i

Thermostal

Heater

< —] Cylinder block

)

Cylinger block
water gallery

f

Water pomp

)

~ Thermostat housing <27
(Front cover) —

SLC186A

System Check

WARNING:

Never remove the radiator cap when the engine is hot;
serlous burns could be caused by high pressure fiuld escap-
ing from the radiator.

Wrap a thick cloth around cap and carefully remove the cap

by turning it a quarter turn to allow built-up pressure to
escape and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.
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ENGINE COOLING SYSTEM

System Check (Cont'd)
CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system with
a tester.
Testing pressure:
98 kPa (1.0 kg/cm’, 14 psi)
CAUTION:

Higher than the specified pressure may cause radiator dam-
age.

t - )

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radlator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/em’, 11 - 14 psl)

SLC613
Water Pump
[0) 16 - 21 N-m
(1.6 - 2.1 kg-m,
12 - 16 ft-lb) .
SLC187A
INSPECTION

Check for excessive end play and rough operation.

SLC738

INSTALLATION
® Remove liquid gasket from mating surface of pump housing
using a scraper.
Be sure liquid gasket in grooves is also removed.
® Remove liquid gasket from mating surface of cylinder block.
® Clean all traces of liquid gasket using white gasoline.

SLC188A
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ENGINE COOLING SYSTEM

Cut here,

KP510-00150

SLCB822

Diamater of liquid gaskaet:
2.0 - 3.0 mm (0.079 - 0.118 in)

Water inlet

M?-an-nﬁ')/- 0.0RUS

6.1-5.8 ft-ib}

SLC192A

5LC097

S

S1.C343

Water Pump (Cont'd)

® Cut off tip of nozzle of liguid gasket tube at point shown in
figure.

® Use Genuine Liquid Gasket or equivalent.

® Apply a continuous bead of liquid gasket to mating surface
of pump housing as shown.

a. Be sure diameter of liquid gasket is within 2.0 to 3.0 mm
(0.079 to 0.118 In) dia. range.

b. Attach pump housing to cylinder block within five minutes
of applying liquid gasket.

c. After installing pump housing, walt at least 30 minutes
before starting engine.

Thermostat
INSPECTION

1. Check for valve seating condition at ordinary temperatures.
It should seat tightly.

2. Check valve opening temperature and maximum valve lift,

Valve opening temperature
8 opening temp °c (°F) 76.5 (170)

Max. valve lift

mm/°C (in/°F) 8/90 (0.31/194)

3. Then check it valve closes at 5°C (9°F) below valve opening
temperature.

® After instaliation, run engine for a few minutes, and check- .

for leaks.
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ENGINE COOLING SYSTEM
Thermostat (Cont'd)

INSTALLATION /
@ Remove liquid gasket from mating surface of thermostat
using a scraper.
® Similarly, remove liquid gasket from mating surface of
cylinder block.
® Clean all traces of liquid gasket using white gasoline.
SLC790
® Cut off tip of nozzle of liquid gasket tube at point shown in
figure.
@ Use Genuine Liquid Gasket or equivalent,
Cut here. Y
KP510-00160
sLC822
Dismeter of liquid gasket: ® Apply a continuous bead of liquid gasket to mating surface
20-3.0mm (0.079 -0.118 in) of water inlet.
® a. Be sure diameter of liquid gasket is within 2.0 to 3.0 mm
j (0.079 to 0.118 in).
b. Attach water inlet to cylinder block within five minutes
after applying liquid gasket.
c. After Installing water inlet, wait at least 30 minutes before
refilling coolant and starting engine.
sSLCB24
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ENGINE COOLING SYSTEM

Radiator

/j@ @\— Radiator

Radiator

mountin
drain plug g

[DJ : N.m (kg-m, ft-b)

rubber

A/T model anly
Resarvoir tank

Automatic
transmission
oil cooler hasa

Radlator
upper hose

\, _ Wﬁaz .42
(033-0.43,24-3.1)

Radistor shroud
SLC1B0A

{Uja-w

(0.8-1.0,43-7.2) "\.
o

Fan pullsy

Fan coupling

Fan
{UJ : N'm (kg-m; ft-Ib)

e

(0.68-1.0,43-7.2)

SLC658

SLCO072

CAUTION:
When filling radiator with coolant, refer to MA section.

Cooling Fan
DISASSEMBLY AND ASSEMBLY

INSPECTION
Check fan coupling for rough operation, oil leakage or bent
bimetal.

LC-11



CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

Schematic

HOLOW NV4
YISNIONOID

HJLIMS
-0WY3HL

AV13y
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E.C.C. S, CONTROL UNIT

0
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9¢

g

I
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SLC236A
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CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

Wiring Diagram

AIR
CONDI T1ONER
THERMO- RELAY

SWITCH

(Sub-harness)

CONNECTOR-T

CONDENSER
FANDENSE @ (AIB]

MOTOR

BATTERY (Via

fusible link-Green)

(Refer to last page
(Foldout page).)

(Engine room
t“’ harness)

L/0R — —L/0R

@D

L/OR —

IGNITION SWITCH
ACC or ON

upP

® )

FUSE 8LOCK
(Refer to ~“POWER
SUPPLY ROUTING~
In EL seoctlon)

IGNITION SWITCRH
ON or START

—To thermo control amp.

(E. F. I.
@ @ harness)
[

> ]
\ NN\

§s @ ; t
- 0 ~

- = - n v

6

E. C.C. S. CONTROL UNIT

(Refer to EF&EC sectlon. )

SLC191A

hari

momi
N\

tch

Condenser fan motor
harnass connector-]

Condenser fan
motor harness
connector-11"4

Condanser fan motor (U.S.A. modsl)~ SLC238A
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CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

P

B

€

Q
‘B
(/

[©]

SLC239A

SLC240A
[ o DiSCONmECY
o 4 €)
G
S;;241A

SLC242A
5 IRSCONMECT
A€
CXES),
SLC243A

Trouble Diagnosis

condenser fan motor does not rotate.

Even though air conditioner operates normally under high
engine temperature conditions [above 98°C (208°F)] the

l! A 4

CHECK POWER SUPPLY

(Motor side).

1) Disconnect condenser fan
motor harness connector-II.

2) Turn ignition switch, air con- | O K,

CHECK CONDENSER FAN

MOTOR.

1) Turn ignition and air condi-
tioner switch “OFF”,

2) Disconnect condenser fan

A 4

ditioner switch and blower
switch “ON"’.

3} Check voltage between fan
motor harness connector-II
terminal (&) and ground.

Battery voltage should exist.

N.G,
,
CHECK POWER SUPPLY
(Motor side).

1) Turn ignition switch “OFF*’
2) Disconnector fan motor
harness connector-1.
3) Turn ignition switch “ON"’,
4) Check voltage between
terminal (@ and
qQround,
Battery voltage should exist.

0.K.

y
Repair or replace harness

between terminals (B)
and @ .

N.G.

:

CHECK POWER SUPPLY

{Relay side).

1) Turn ignition “OFF ",

2) Disconnect air conditioner
relay.

3) Turn ignition “"ON”'.

4) Check voltage between
terminals (2), (6) and ground.

Battery voltage should exist.

O.K.

A

motor harnass connector-1.
3) Check continuity between
connector-JI terminal (@) and
connector-I terminal ().
Continuity should exist.
if N.G. replace condenser fan
motor,

O.K.

CHECK GROUND CIRCUIT.
Check harness continuity be-
tween motor harness connector-I
terminal () and ground.
Continuity should exist.

tf N.G., repair harness.

oK.
D \

CHECK THERMOSWITCH.
Check continuity between
thermoswitch terminals (8) and

®.

Condition Continuity
Above Yeos
92 -98°C (198 - 208°F)
Below
o a No
92 -98°C (198 - 208°F)
v OK.

Check sub-harness for thermo-
switch continuity, If N.G., repair
or replace them,

Check the followings:

® Harness continuity between
terminal &) and battery P
terminal.

® "G" fusible link

If N.G. replace them.

Check the followings:

CHECK RELAY. %@('; ® Harness continuity between
Refer to HA section. > terminal @ and battery @
O.K. N.G. terminal
® Fuse
Replace relay. & Ignition switch
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CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

Trouble Diagnosis (Cont’'d)

oK.
5| 8 —em—m——
3| T

% E"é‘j’ CONTINUITY.

CHECK HARNESS

—® 1) Turn ignition switch “OFF"’.

2) Check continuity between N.G, Repair or replace harness or

» connectors between terminals
. relay harness connector @ 4@
"): L terminal @) and fan motor an :

harness connector-I terminal
SLC244A @

Continuity should exist.

- ECONNECT
(R
A€
B|&
3147
(12
s o4
LECONNECT -
7§ d
4¢

SLC245A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Oil pressure check

Engine Lubrication System
Oil pump

Approximate discharge pressure

Unit: mm {in)

Engine rpm kPs (kg/em? , psi) Rotor tip clearance Less than 0.12 {0.0047)
Idte spead More than 78 (0.8, 11) Quter rotor to body clearance 0.16 - 0.2 {0.0059 - 0.0083)
3,000 412 -481 (4.2 -4.9,60 - 70) Side clearance (with gasket) 0.04 - 0.08 {0.0016 - 0.0031)
Engine Cooling System
Thermostat
Radiator
Valve opening temperature °C(°F) 76.5 (170) Unit: kPa (kg/cm”, psi)
Max. valve lift mm/ C (in/°F) 8/90 (0.31/194) Cap relief pressure 78-98 {0.8- 1.0, 11 - 14)

Leakage test pressure

98 (1.0, 14)

LC-16



ENGINE FUEL &
EMISSION GONTROL SYSTEM

SECTION EF & Ec

CONTENTS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM ... EF & EC- 4
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FUEL INJECTION CONTROL SYSTEM INSPECTION .....ccccciiviiiniiiirinceeer e EF & EC-153
EVAPORATIVE EMISSION CONTROL SYSTEM .o EF & EC-155
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When you read wiring diagrams:

e Read Gl section, “"HOW TO READ WIRING DIAGRAMS"”.

e See EL section, “POWER SUPPLY ROUTING’’ for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW
FLOW CHART IN TROUBLE DIAGNOSES”.

E.C.C.S. Wiring Diagram — See pull-out following EL section.




PREPARATION

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)
Tool name

Description

EG11160000

{ - )
Ignition coil adapter
harness

Measuring
engine speed

EF & EC-2



PRECAUTIONS

E.C.U.

Do not disassemble E.C.C.S.
control unit. (E.C.U.)

Do not turn diagnosis mode
selector forcibly.

If a battery terminal is discon-
nected, the memory will return

to the ROM value. The E.C.C.S:

will now start to self-control at
its initial value. Engine opera-
fion can vary slightly when the
terminal is disconnected. How-
ever, this is not an indication
of a problem. Do not replace
parts because of a slight varia-
tion.

BATTERY

Always use a 12 volt battery as
a power source.

Do not disconnect battery
cables white the engine is run-
ning.

Do not reverse polarity of bat-
tery when connecting it. Other-
wise, E.C.U. and/or injectors
may be burned.

E.C.C.S. PARTS HANDLING

Handle air flow meter carefully
fo avoid damage.

Do not disassemble air fiow
meter.

Do not clean air flow meter
with detergent.

Do not jolt or jar the crank
angle sensor.

SEF121H

Do not apply undue force to
mounting bracket.

Before connecting or discon-
necting E.C.U. connector, make
sure red and green LEDs are
off after turning ignition key off.
Always install the properly
specified E.C.U. on car; other-
wise, erroneous engine opera-
tion may result.

Disconnect connectior by pull-
ing it (not the harness) straight
out.

Before connecting connector,
make sure all pins are straight.

INJECTOR

running.

WHEN STARTING
® Do not depress accelerator

pedal when starting.

® Immediately after starting, do
not rev up engine unnecessari-

ly.

to shutdown.

EF & EC-3

Do not rev up engine just prior

WIRELESS EQUIPMENT

1)

2)

3)

4)

® Do not disconnect injector har-
ness connectors with engine

@ Do not apply battery power di-
rectly to injectors; otherwise
injectors will be damaged.

When instailing a C.B. ham
radio or a mobile phone, be
sure to observe the following,
as installation location may af-
fact the electronic control sys-
tems,

Keep antenna as far as possi-
ble away from electronic con-
trol units.

Keep antenna feeder line more
than 20 cm (7.9 in) away from
harmess of electronic controls.
Do not let them run parallel for
a long distance.

Adjust antenna and feeder line
so that standing-wave ratio can
be kept smaller.

Be sure to ground radio 10 ve-
hicle body.

FUEL PUMP

Do not operate fuel pump
when there is no fuel in lines.
Do not reuse fuel hose clamps.
Tighten fuel hose clamps to
the specified torque.

E.C.C.S. HARNESS HANDLING

Securely connect E.C.C.S. har-
ness connectors.

A poor connection can cause
extremely high voltage to de-
velop in the coil and condenser,
resuiting in damage to ICs.
Keep E.C.C.S. harness at least
10 cm (3.9 in) away from adja-
cent harnesses, 1o prevent an
E.C.C.S. systen’ malfunction
due to receiving external noise,
degraded operation of ICs, etc.
Keep E.C.C.S. parts and har-
nesses dry.

Before removing parts, turn off
ignition switch and then dis-
connect battery ground cable.



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

E.C.C.S. control unit

® E.C.CS.relay
® Fuel pump relay

Fusl pump
Pressure regulator Pressure
tEexhausttgas « regulator control
mperature sensor > solenoid valve
(For California model) ~ \'

N S.C.V. control
N2 solenoid valve

i)

Air regulator

Fual filter

2

Throttle sensor/
Throttle valve switch

A.lLV.

_ control
Ay solenoid
valve

X

Distributor

Engine 7 Crank Air flow meter
temperature Injector ale sens
E.G.R. control sensor ang nsor

solenoid valve

Exhaust gas
sensor

SEF122H
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart
E.C.C.S. CONTROL SYSTEM

A 4

Crank angle sensor N
9 Fuel injection &

mixture ratio control

Injectors

A 4

Air flow meter

{gnition timing control Power transistor

A 4

Engine temperature sensor

Auxiliary air control

Idle speed control (AA.C) valve

A\ 4

Exhaust gas sensor

{gnition switch >

A.l.V.controt A_1.V. control solenoid valve

\ 4

Starter switch

E.G.R.control &
Canister control

E.G.R. control solenoid

\dle switch > > valve
Throttle sensor > Fuel pump control - Fuel pump
. E.CCS. )
control
. . . unit

Air conditioner switch

Air regulator control Air regulator
Neutral switch (M/T) .
Inhibitor switch (A/T) -

Acceleration cut . L

Air conditioner relay

control

Vehicle speed sensor B
- - S.C.V. (Swirl control S.C.V. control

Power steering oil pressure > valve) control solenoid valve
switch
Battery . Exhéust gas sensor Inspection lamps

monitor & self-diagnosis (On the control unit)
Exhaust gas temperature sensor
(For California model) Pressure regulator Pressure regulator control

contro) solenoid valve

® Air flow meter
' ® Throttle sensor
Fail-safe function ® Engine temperature sensar

EF & EC-6



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

an S.C.V. actuator
=~ P.R. contral solenoid valve &

S.C.V. control solenoid valve

L e o
&5
E.G.R. control

N

RN
~ ~ ® I
7~
_ _ ¥ L) ~
e e .
Canister
E.G.R. contral /® ™~
solenoid valve ~ ®-o
/ Vacuum tube-2

intake manifola
> collector

SEF35ER



(For Wiring Diagram — see pull-out
following page EL-118.)

ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
C

©eoQ0RE

h.ﬁ T AB(dS|p dN-pBEY NOUI (M
HOSNIS
= Q33ds LINa _ A8 )ds)p dn-peoy Yl {m
v .__|_N - ‘WD SV INOULIM (Ipow | Y
) ‘09 °S Y UlIm |9pOW (¥
"~ 2t BpBUB) JO5 "@ j9pow | U
n_l_H__Hw|9 > T ¥ 50 404 : 19000 § ¥
L1 T 1 L1 1.1 HOSNIS % PITISTIPECEC LI EDE S E 02 @
1INN co3NMo™HL | | T BlUJOy [ |B] JOj
¥3) IHO dOSN3IS
¥3.13M L2 | | 10yiN0g 07
AY¥dS ERpPIN INTd HYVLS
NOTLYNIBHOO| 191y13373 || |48 a53S MOSNIS 1 d 22 | SNV¥a == = =
Funlvyiduldi Al
_ _ S¥9 LSNVHX3 Ny s  Creerern = _Q
G G HOSN3S CPPPPrrrrrrn =\ =
JosS3udwos o] _ I¥ALVEILTL > o2
INTIN3T 13
11
< Hr ! HOLNE YISO
= -
Q ﬁm o s 3 ¥3SN3IUNOD
o3| @mrms .| [ >
HOL [MS - L I\
091 3| C1vRInaN ho\oluv ° H - L3
._umw/ HILIMS = m . 1100 NOTLINSI
0 o] = HOLIMS oo ion33a%s o} o &
Ymﬁmwéw@g 3rdva SNT¥I3LS wamod 12t 3 s e Y015 1S3y
| 3TLL104HL HO1IMS . §3Imod
5= o of— 4 NOTLIS0d His Lo ol-@) sv % 1
S o hata = = o <
h@n — AV I3y ———( HUl._ e o = '
HOLTEIHNT dWNdg e AL g - YOSN3S | T J933uwoyde]y o]
Av13Y 73n4 6t NSRS 3 sVY
HINO )L IAONQJ I L._t_ 20t 99y LSNVYHX3
¥y = 1 yoivIng3s dIv
— 6
yor o | —
— _Q.P_ st 51 — e ¥313W
Uy I 3p9vn o vy col MOT4 ¥V
et PR —
ral
4557w aronETes et
JoNINOD AT S v =
P 201 _ _
I
oyiNaa Hend HILImS —  Mhoalnea A% o 775N
1 d ¥OLIATHNT | o | _ <ot con [, - A¥3L1YE
— 5 bt 010N3103 D T5oN =_ a
L EU P ][ el N Y fdoy 0
L
o et L g | v e ca s oa 1 | e &< 5 oromanes - . 1 s 3%
zo:x@m J Ju A03LINOD ™It on
3Isn4 ¥OLVIN93Y 3JNNSSINJ 12 . HOLJIIrNI 52—
- @ IR £2 BY YL
1R[] 1
INJONT S
323HI 3snd 91
P
4 L C | Q10
13vYLlS 40 NO O[O0 —
Na'T3 IO T 15[ N0 [32V]3 vl
3sA4 H¥O1JINNQD MIIHD HIL IMS NOLLINDI 3gIsnd

SEF307H

EF & EC-8



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Light emitting

diode

Photo
Wave

forming clreuit

Sealed cover
Rotor head7

diode

RAotor plate

SEF6138

180° signal slit far No. 1 cylinder

1° signal slit

180° signal slit
Rotor plate SEF8638
Battery
source
A 16
] E.C.C.S.
o] t volt
Air flow utput voltage 17 controt
mater ;
Ground unit
c 109
SEF285H
Temperature - I
COMpPensation resistor-\ —'_®
L ,_—-Hot
Air flow => RKE RHE ire

RH
RK
RA,RB

}
RBE lyg RAS |VA
' .
: Haot wire resistance
: Temperature compensation resistance
. Constant resistance SEFG6178

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, inspection lamps, a
diagnostic mode selector, and connectors for signal input and
output and for power supply. The unit controls the engine.

Crank Angle Sensor

The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and
sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.

The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor ptate has 360 slits for 1° signal and 4 slits for
180° signal. Light Emitting Diodes (L.E.D.) and photo diodes are
built in the wave-forming circuit.

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off signals by
the wave-forming circuit, which are then sent to the E.C.U.

Air Flow Meter

The air flow meter measures the mass flow rate of intake air.
Measurements are made so that the control circuit will emit an
electrical output signal corresponding to the amount of heat
dissipated from a hot wire placed in the stream of intake air.
The airflow past the hot wire removes the heat from the hot
wire, The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resist-
ance) is determined by the mass air flow rate. The control
circuit accurately regulates current (1) in relation to the varying
resistance value (Rx) so that V. always equals Ve. The air flow
meter transmits a voltage value V. to the control unit where the
output is converted into an intake air signal.

EF & EC-9



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

contact point

Fut wrorte— (D)

SEF903D

Engine Temperature Sensor

The engine temperature sensor detects the engine temperature,
which is dependent on engine coolant temperature, and trans-
mits a signal to the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor & Soft/Hard Idle Switch

The throttle sensor responds to the accelerator pedal move-
ment. This sensor is a kind of potentiometer which transforms
the throttle valve position into output voltage, and emits the
voltage signal to the E.C.U. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the E.C.U.

Idle position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor. This system is
called “soft idle switch” and controls engine operation such as
fuel cut. On the other hand, "hard idle switch”, which is built in
the throttle sensor unit, is used not for engine control but for
self-diagnosis.

S Thrattle
sensor

Not used Supply voltage:
... (Full throttle SV (Applied between terminal No. 4 and 6)
’ switch) 6.0 }
1
1 ide Output voltage between
1 | switch

terminal No. 4 and 5%/—
4.0 - ‘

2.0 —

D
)

Qutput voltage between terminal No. 4 and 5 (V)

0 4as 50 138
Throttle valve opening angle (deg)

SEF287D

— &I
c--'l-itlzllr'l'lll%;nf-'i 2
‘.—_ '_L“ ..... —

Terminal

SEF359H

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the
injector pults the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the E.C.U. in terms of injection pulse duration.

Brass wire is used in the injector coil and thus the resistance is
higher than a conventional injector.

EF & EC-10



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

G Intake manifolgd
| vacuum

Fuet chamber

Fuel return
from injector

To
fuel tank <o

SEFB058

Louver

Zirconia tube

Connector
Isolation bushing
Contact plate

SEC336A

Output voltage Vs [V]

Rich ==— |deal ratic ——= | gan

Mixture ratio SEF288D

SEF125H

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1 kPa
(3.05 kg/cm®, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the
pressure at the above value.

Exhaust Gas Sensor

The exhaust gas sensor, which is placed into the exhaust
manifold, monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube
compares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve the
generating power of the zirconia, its tube is coated with
platinum. The voltage is approximately 1V in a richer condition
of the mixture ratio than the ideal air-fuel ratio, while approxi-
mately OV in leaner conditions. The radical change from 1V to
0V occurs at around the ideal mixture ratio. In this way, the
exhaust gas sensor detects the amount of oxygen in the
exhaust gas and sends the signal of approximately 1V or 0V to
the E.C.U.

Fuel Pump

The fuel pump with a fuel damper is a submergible type, and
are located in the fuel tank.

Power Transistor

The ignition signal from the E.C.U. is amplified by the power
tfransistor, which turns the ignition coil primary circuit on and off,
inducing the proper high voltage in the secondary circuit. The
ignition coil is a small, molded type.

EF & EC-11



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Slide plate

Bimetal

]
A —7— a2

:
e

O-ring
SEF636B
ld!e ) F.l.C.D. solenoid
adjusting
screw
A.A.C. valve
SEF128H

LI

|

Power steering

oil pressure
switch

\ﬁ

SEF286H
Magnetic line
\\\ ," Reed Reed
_@Mhm —=—" switch
| —
NS 5 N
" ST Magnetic
: line ,l
N . s
$
Field plate Figld plate
SEF6248

Air Regulator

The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass pori. The air passage remains closed until the
engine stops and the bimetal temperature drops.

Idle Air Adjusting (l.A.A.) Unit

The .A.A. unit is made up of the A.A.C. valve, F.I.C.D. solenoid
valve and idle adjust screw. It receives the signal from the E.C.U.
and controls the idle speed at the preset value.

The F.LC.D. solenoid valve compensates for changes in idle
speed caused by the operation of .the air compressor. A
vacuum control valve is also installed in this unit to prevent an
abnormal rise in intake manifold vacuum pressure during de-
celeration.

Auxiliary Air Control (A.A.C.) Valve

The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse. The
longer that ON pulse is received, the larger the amount of air
that will fiow through the A.A.C. valve.

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the E.C.U. The E.C.U. then
sends the idie-up signal to the 1.S8.C. valve.

Vehicle Speed Sensor

The vehicle speed sensor provides a vehicle speed signal to the
E.C.U.

The speed sensor consists of a reed switch, which is installed
on the transmission unit and transforms vehicle speed into a
pulse signal.

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFB632B

To E.G.A.

Air
filtar -

Vacuum

signal source

control velve
- 7 |

Air bleed

Diaphragm

EC344A

SEF127H

E.G.R. Control Valve

The E.G.R. control valve controls the quantity of exhaust gas to
be led to the intake manifold through vertical movement of the
taper valve connected to the diaphragm, to which vacuum is
applied in response 1o the opening of the throttle valve.

B.P.T. Valve

The B.P.T. valve monitors exhaust pressure to activate the
diaphragm, controlling throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas is
controlled in response to positioning of the E.G.R. control valve
or to engine operation.

Air Induction Valve (A.1.V.)

The air induction valve sends secondary air to the exhaust
manifold, using a vacuum created by exhaust pulsation in the
exhaust manifold. When the exhaust pressure is below atmos-
pheric pressure (negative pressure}, secondary air is sent to the
exhaust manifold. When the exhaust pressure is above atmos-
pheric pressure, the reed valves prevent secondary air from
being sent back to the air cleaner.

EF & EC-13



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF287H

¢ Fuel outlet

I ¢ Fusl inlet

SEF266A

A.LV. Control Solenoid Valve

The A.LV. control solenoid valve cuts the intake manifold
vacuum signal for A.LV. control. It responses to the ON/OFF
signal from the E.C.U. When the solenoid is off, the vacuum
signal from the intake manifold is cut. When the control unit
sends an ON signal, the coil pulls the plunger downward and
feeds the vacuum signal to the A.LV, control valve.

E.G.R. Control Solenoid Valve

The E.G.R. system is controlled only by the E.C.U. At both low-
and high-speed engine revolutions, the solenoid valve turns on
and accordingly the E.G.R. valve cuts the exhaust gas leading
to the intake manifold.

Pressure Regulator (P.R.) Control Solenoid
Valve

The solenoid valve responds to the ON/OFF signal from the
€.C.U. When it is off, a vacuum signal from the intake manifold
is fed into the pressure regulator. When the control unit sends
an ON signal, the coil pulls the plunger downward and cuts the
vacuum signal.

S.C.V. Control Solenoid Valve

The S.C.V. control solenoid valve cuts the intake manifold
vacuum signal for swirl control valve. It responds to the
ON/OFF signal from the E.C.U. When the solenoid is off, the
vacuum signal from the intake manifold is cut. When the control
unit sends an ON signal the coil pults the plunger and feeds the
vacuum signal to the swirl control valve actuator.

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

The vacuum in the intake passage upstream of the throttle valve
increases in response to the amount of the intake air.

When the vacuum of the intake passage is higher than a preset
value, the 2nd purge control valve opens and the absorbed
gases are sucked into the intake passage for combustion
purposes.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF2968H

I @)

Chec k connector”

r

SEFQ72Q3

Check Connector for E.C.C.S. Checker Box

The check connector for E.C.C.S. checker box is beside fuse
box.

Exhaust Gas Temperature Sensor
(For California model)

The exhaust gas temperature sensor monitors in axhaust gas
temperature and transmits a signal to the E.C.U. The tempera-
ture sensing unit employs a thermistor which is sensitive to the
change in temperature. Electric resistance of the thermistor
decreases in response to the temperature rise.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed and piston position

Air flow meter

Amount of intake air

v

Engine temperature sensor

Engine temperature

v

Exhaust gas sensor

Density of oxygen in exhaust gas

Throttls sensor

Throttle valve position

v

E.C.CS.
control — j
] Throttle valve idle position . - Injector
Idle switch » unit
Neutral switch {M/T) Gear position

Inhibitor switch (A/T)

A 4

Vehicle spead sansor >

Vehicle speed

Ignition switch

Start signal

A 4

Battery voltage

Battery >
BASIC FUEL INJECTION CONTROL
The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the E.C.U. The
basic amount of fuel injected is a programmable value mapped
in the E.C.U. ROM memory. in other words, the programmable
value is preset by engine operating conditions determined by
input signals (for engine rpm and air intake) from both the crank
angle sensor and the air flow meter.
VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION
s ) In addition, the amount of fuel injection is compensated for to
tart enrichment X . X .
) improve engine performance under various operating conditions
Warm-up enrichment as listed below:
ﬁI < Fuel increase>
x 1) During warm-up
2) When starting the engine
3) During acceleration
: 4) Hot-engine operation
How w;;’temperawre Hier <Fue| .decrease> .
SEFg23C 1) During deceleration
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL E.C.C.S.
control
unit S
Feedback signal Injection pulse
Exhaust
(gas
sensor
Comburtion Fuel injection
Engine
SEFB8398

I7/—]nia¢:-ticm puise

No. 1 eylinder

Na. 2 cylinder ’_L
No. 3 cylinder I_l

No. 4 cylinder |_1

|———1 engine ¢ clo—-—-|

SEF978€ e 4
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Fuel Injection Control (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the

three-way catalyst can reduce CO, HC and NOx emissions. This

system uses an exhaust gas sensor in the exhaust manifold to

check the air-fuel ratio. The control unit adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The

open-loop control condition refers to that under which the

E.C.U. detects any of the following conditions and feedback

control stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunctioning of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the exhaust gas sensor. This
feedback signal is then sent to the E.C.U. to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mixture
ratio is not necessarily controlled as originally designed. This is
due to manufacturing errors (e.g., air flow meter hot wire} and
changes during operation (injector clogging, etc.) of E.C.C.S.
parts which directly affact the mixture ratio.

Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of 'fuel injection duration” to auto-
matically compensate for the difference between the two ratios.

FUEL INJECTION TIMING
Fuel is injected once a cycle for each cylinder in the firing order.

]

When engine starts, fuel is injected into all four cylinders
simultaneously twice a cycle.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control (Cont’d)
FUEL SHUT-OFF

Fuel to all cylinders is cut off during deceleration or high-speed
operation.

Ignition Timing Control
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position
Crank angle sensor - >

Amount of intake air
Air flow meter >

Engine temperature

Engine temperature sensor

Throttle valve idle position E.C.CS.
Idle switch »  control »  Power transistor
unit
- Throttle valve opening angle
Throttle sensor >
Neutral switch (M/T) Neutral position

Inhibitor switch (A/T)

— - Start signal
Ignition switch
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Ignition Timing Control (Cont’d)

SYSTEM DESCRIPTION In addition to this,
The ignition timing is controlled by the E.C.U. in 1 At starting
order to maintain the best air-fuel ratio in re- 2 During warm-up
sponse to every running condition of the engine. 3 Atiadle
The ignition timing data is stored in the ROM 4 At low battery voltage
located in the E.C.U., in the form of the map S During swirl control vaive operates
shown below. 6 Hot engine operation
The E.C.U. detects information such as the injec- 7 At acceleration A
tion pulse width and crank angle sensor signal the ignition timing is revised by the E.C.U. ac-
which varies every moment. Then responding to cording to the other data stored in the ROM.
this information, ignition signals are transmitted to
the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °B.T.D.C
Te
(msec]“
1.76
1.60 A
Injection
pulse
width 1,26
1.00
0.76
500 1,000 1,400 1,800 2200 N

Engine speed {rpm}

SEC750A
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Speed Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Crank angle sensor

. Engine temperature
Engine temperature sensor

A 4

Start signal

v

Ignition switch

Throttle valve idle position

v

. . Air conditioner operation
Air conditioner switch

Idle switch >

E.C.C.S. —> A.A.C. valve
Neutral switch {M/T) Neutral position | control
inhibitor switch (A/T) unit

F.1.C.D. solenoid valve

v

Power steering oil pressure switch

Battery voitage

A 4

Battery

Vehicle speed

Vehicle speed sensor

A 4

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air
which by-passes the throttle valve via A.A.C. valve.
The A.A.C. valve repeats ON/OFF operation at a
rate of 100 to 200 Hz according to the signal sent
from the E.C.U. The crank angle sensor detects
the actual engine speed and sends a signal to the

E.C.U. The E.C.U. then controls the ON/OFF time
of the A.A.C. valve so that engine speed coincides
with the target value memorized in ROM. The
target engine speed is the lowest speed at which
the engine can operate steadily. The optimum
value stored in the ROM is determined by taking
into consideration various engine conditions, such
as noise and vibration transmitted to the com-
partment, fuel consumption, and engine load.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Crank | Engine speed
nsor »
rank angle senso ECCS.
control » Fuel pump relay
Start signal :
Ignition switch pl o umit
SYSTEM DESCRIPTION o .
Condition Fuel pump operation

The E.C.U. activates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine startability. If the E.C.U. receives a
1° signal from the crank angle sensor, it knows
that the engine is rotating, and causes the pump
to perform. If the 1° signal is not received when
the ignition switch is on, the engine stalls. The
E.C.U. stops pump operation and prevents battery
discharging, thereby improving safety. The E.C.U.
does not directly drive the fuel pump. It controls
the ON/OFF fuel pump relay, which in turn con-
trols the fuel pump.

Ignition switch is tunred to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

Air Regulator Control

INPUT/OUTPUT SIGNAL LINE

\ Engine speed
Crank angle sensor " ces.
control » Air regulator
Start signal R
\gnition switch > unit
SYSTEM DESCRIPTION -
. . . Air regulator
The air regulator is controlled by the E.C.U. at the Condition

same time as fuel pump ON-OFF control.

operation

Ignition switch is turned to ON

Operates for
5 seconds

While engine is running and
cranking

Operates

When engine is stopped

OFF in 1 second

Except as shown above

OFF
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Air Induction Valve (A.l.V.) Control

INPUT/OUTPUT SIGNAL LINE

Engine temperature

Engine temperature sensor

ldle switch

Throttle valve idle position

v

Engine speed
Crank angle sensor

"| E.C.C.S.
A.lLV. control
control .
. solenoid valve
unit

Vehicle speed
Vehicle speed sensor

SYSTEM DESCRIPTION

The air induction system is designed to send
secondary air to the exhaust manifold, utilizing the
vacuum caused by exhaust pulsation in the ex-
haust manifold.

The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
closing of the exhaust valve and decreases below
atmospheric pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary

air can be drawn into the exhaust manifold in
proportion to the vacuum.

The air induction valve is controlled by the E.C.C.S.
control unit, corresponding 1o the engine temper-
ature. When the engine is coid, the A.l.V. control
system operates to reduce HC and CO.

In extremely cold conditions, ALV, control system
does not operate to reduce after-burning. This
system also operates during deceleration for the
purpose of blowing off water around the air
induction valve.

Water temperature

Engi dition
ngine conditio °¢ CF)

A1V, control solenoid

A.LLV. control system
valve

Between 28 ({82) and

Idle or deceleration 115 (239)

ON Operates
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

E.G.R. (Exhaust Gas Recirculation) Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

Crank angle sensor >
. Amount of intake air
Air flow meter >
E'C"C‘?' .| E.G.R. control
contro v .
Engine 1 . solenoid vatve
Engine temperature sensor ngine temperature » umt
. Start signal
Ignition switch >
SYSTEM DESCRIPTION
In addition, a system is provided which precisely This causes the port vacuum to be discharged
cuts and controls port vacuum applied to the into the atmosphere so that the E.G.R. contro}
E.G.R. valve to suit engine operating conditions. valve remains closed.
This cut-and-control operation is accomplished 1) Low engine temperature
through the E.C.U. When the E.C.U. detects any of 2) Engine starting
the following conditions, current flows through the 3) High-speed engine operation
solenoid valve in the E.G.R. control vacuum line. 4) Engine idling
E.G.R. control solenoid valve operation
Condition E.G.R. control solenoid valve

When starting

Below 60 (140)
Water temperature °C (°F) ON
Above 105 (221)

idle & heavy load conditions

Other conditions OFF

E.G.R. system operation
E.G.R. system operates under only the following conditions.

B.P.T. valve
Water temperature . E.G.R. control
o Th ) £.G.R. syst
°C°F) Exhaust gas Operation rottle position solenoid vatve system
pressure
Above 60 (140) High Closed Partially open OFF Operates
Below 105 (221)
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Control

INPUT/OUTPUT SIGNAL LINE

Engine temperature
Engine temperature sensor

Crank angle sensor

. i Start signal E.CCS. P.R. control
Ignition switch > cor.1trol solenoid valve
unit
Engine speed

SYSTEM DESCRIPTION

The fuel “pressure-up” control system briefly in-
creases fuel pressure for improved starting per-
formance of a hot engine. Under normal operating
conditions, manifold vacuum is applied to the fuel
pressure regulator. When starting the engine,
however, the E.C.U. allows current to flow through
the ON/OFF solenoid valve in the control vacuum
line, opening this line to the atmosphere. As a
result, atmospheric pressure is applied, throttling
the fuel passage to increase fuel pressure.

above 30°C (194°F)
START

ON

Ignition OFF
switch

ON
OFF OFF

P.R. control
solenoid
valva

Approx. 3 min,

SEF7418B

Swirl Control Valve (S.C.V.) Control

INPUT/OUTPUT SIGNAL LINE
Idle signal

Idie switch

Start signal

v

Ignition switch

Engine speed
Crank angle sensor ™ pe

E.C.CS.
control
unit

S.C.V. control
solenoid valve

Engine temperature

Engine temperature sensor

SYSTEM DESCRIPTION

This system has a swirl control valve (S.C.V.) in
the intake passage of each cylinder.

While idling the S.C.V. closes. Thus the velocity of
the air in the intake passage increases, promoting
the vaporization of the fuel and producing a swirl
in the combustion chamber.

Because of this operation, this system tends to
increase the burning speed of the gas mixture,

v

improve fuel consumption, and increase the sta-
bility in running conditions.

Also, except when idling, this system opens the
S.CV. In this condition, this system tends to
increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.
The solenoid valve controls S.C.V.'s shut/open
condition. This solenoid valve is operated by the
E.C.U

Idle switch Water temperature Engine rpm Solenoid vatve S.C.V.
ON Above 35°C (95°F) Below 1,400 ON Close
Except above OFF Open
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

A/C ON signal
i iti stem -
Air canditioner sy cces. | _
control Air conditioner
i - lay
Throttle valve opening angle re
Throttle sensor pening ang ) unit

SYSTEM DESCRIPTION

When accelerator pedal is fully depressed, air
conditioner is turned off for a few seconds.

This system improves acceleration when air con-
ditioner is used.

Fail-safe System

AIR FLOW METER MALFUNCTION

If the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an air
flow meter malfunction. In case of a malfunction,
the throttle sensor substitutes for the air flow
meter.

Though air flow meter is malfunctioning, it is
possible to drive the vehicle and start the engine.
But engine speed will not rise more than 2,400
rom in order to inform the driver of fail-safe
system operation while driving.

Operation
System Fixed condition
E.G.R. control system OFF

A duty catio is fixed at

\ trot syste
Idle speed control system the preprogrammed value.

Fuel is shut off above
Fuel injection control 2,400 rpm,
system (Engine speed does not
exceed 2,400 rpm.)

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage is
below or above the specified value, water tem-
perature is fixed at the preset value as follows:

Operation

Engine
temperature decided

Condition

Just as ignition switch is

(=] Qo
turned ON or Start 20°C(68°F)

More than 6 minutes after

o o
ignition ON os Start 80°C(176°F)

20 - 80°C (68 - 176°F)

Except as shown above
P (Depends on the time)

THROTTLE SENSOR MALFUNCTION

When throttle sensor output voltage is below or
above the specitied value, throttle sensor output
is fixed at the preset value.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the following parts are in should be carried out while the air condi-
good order. tioner is “OFF'".
e Battery 3. On automatic transmission equipped models,
® Ignition system when checking idle rpm, ignition timing and
e Engine oil and coolant levels mixture ratio, checks should be carried out
® Fuses while shift lever Is in “N” position.
e E.C.U. harness connector 4. When measuring “CO” percentage, insert
® Vacuum hoses probe more than 40 cm (15.7 in) into tail pipe.
@ Air intake system WARNING:
(Oil filler cap, oil level gauge, etc.) a. When checking or adjustment, move selector
e Fuel pressure lever to “N"” position, set parking brake and
® A.LV. hose chock rear wheels.
® Engine compression b. After the adjustment has been made, remove
® E.G.R. control valve operation wheel chocks.
® Throttle valve and throttle vaive switch

Overall inspection sequence

( INSPECTION START )

v
N.G.
Perform self-diagnosis. » Repair or replace.
O.K.
v
Check or adjust idle speed and < )
ignition timing. 1
N.G.
Check exhaust gas sensor .| Check exhaust gas sensor
function by using £.C.U. inspec- harness.
tion lamp (Green). O.K. N.G.
OX.
A
Check idle mixture ratio by N.G.
using E.C.U. inspection lamps > | Repair or replace harness. >
{Red and Green) [in diagnostic
mode II].

O.K.

A4
Check base idle CO.
N.G. O.K.

A 4

Replace exhaust gas sensor.

A A 4

N.G.
Check emission control parts < Check exhaust gas sensor
and repair or replace if function,
necessary. O.K.

v

h 4

C INSPECTION END )

EF & EC-26




IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

( INSPECTION START )

Visually check the following:

Air cleaner clogging

Hoses and ducts for leaks

E.G.R. control valve operation

Electrical connectors

Gaskets

Throttte valve and throttle valve switch operation

K Start engine and warm it up untit water temperature

SEF4S7C indicator points to the middle of gauge.

v

Open engine hood and run engine at about 2,000
rpm for about 2 minutes under no-load.

Perform E.C.C.S. self-diagnosis.

O.K. N.G.
'

b,

", n

KOQOr/ A

SEF4778

A

Check, correct or replace malfunctioning parts.

A 4

Does engine run smoothly?
Yes l No

Check and clean injectors, and replace injectors if
necessary.

v
Race engine two or three times under no-load,

A

then run engine at idle speed.

!

Check idle speed.
M/T: 750%50 rpm
A/T: 750250 rpm (in >N’ position)
0.K. § N.G.
Check ignition timing with
a timing light.

15°:2° B.T.D.C.
O.K. l N.G.

9

Disconnect throttle sensor harness connector.

-

Ensure that engine speed is below 800 rpm.
0.K. 4 N.G.

Adjust idle speed to less than 800 rpm
by turning idle speed adjusting screw.

SMA189A

1L v

® ®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

&

-

&
U

f

Check ignition timing with
a timing light.

15°+2° B.T.D.C.
0.K. N.G.

Adjust ignition timing by turning distributor

&

after oosening bolt which secures distributor,

16°+2° B.T.D.C.

Adjust idie speed by turning idle speed adjusting
screw,

M/T: 700+60 rpm

A/T: 700+60 rpm (in “N” position)

y

Connect throttle sensor hamess connector.

Run engine at about 2,000 rpm for about 2
minutes under no-load.

SEF4778B

Y

Make sure that inspection lamp (Green) on E.C.U. goes
on and off periodically more than 5 times during 10
seconds at 2,000 rpm under no-load.

N.G.

O.K.

SEF4B60H

Set the diagnosis mode of E.C.U. to mode Il
Check inspaction lamps (Red and Green) on No
E.C.U. blink at 2,000 rpm.

They should blink simultaneously.

SEF292H

Yes

C INSPECTION END >

EF & EC-28
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Exhaust gas sensor

SEF363H

SEF364H

®

}

Check exhaust gas sensor harness:

1) Turn off engine and disconnect battery ground
cable.

2) Disconnect harness connector from E.C.U.

3) Disconnect exhaust gas sensor harness connector
and connect terminal for exhaust gas sensor
harness connector to ground with a jumping
wire.

4} Check for continuity between terminat No. 18
of E.C.U. harness connector and ground metal
on vehicle body.

Continuity exists. .....coccviveremrcsccrsveanannns QLK
Continuity does not exist .......cccesreeennne. NLGL

OX. ¢N.G-

Repair or replace E.C.C.S. harness
and connect battery ground cable.

Connect harness connector to E.C.U. and disconnect
jumping wire from exhaust gas sensor.

A

e Disconnect engine temperature sensor harness
connector.

® Connect a resistor (2.5 k{1) between terminals
of engine temperature sensor harness connector.

® Disconnect A.l.V. hose and install a suitable
plugin A.L.V. pipe.

® Connect battery ground cable.

A

Start engine and warm it up until water tem-
perature indicator points to the middle of gauge.
(Wait more than 5 minutes after starting.)

!

Race engine two or three times under no-load then
run engine at idle speed.

v

Check “C0O'"'% and if engine runs smoothly.

Idle CO: Less than 5%

After checking CO%

1) Turn off engine.

2) Disconnect the resistor from terminals of engine
temperature sensor harness connector.

3) Connect engine temperature sensor harness con-
nector to éngine temperature sensor.

O.K,

4) Connect A.1.V. hose.
<l@m.e.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®

l

@

sensor,

Connect exhaust gas sensor harness to exhaust gas

N.G.

-

A

Replace exhaust gas sensor.

A

A 4

Run engine at 2,000 rpm and make sure that green
inspection lamp on E.C.U. goes ON and OFF more
than b times during 10 seconds.

O.K.

Check fuel pressure regulator.
(See page EF & EC-124))

Check air flow meter.
(See page EF & EC-88.)

Check injector,
(See page EF & EC-126.)
Clean or replace if necessary.

A 4

(See page EF & EC-90.)

Check engine temperature sensor.

EF & EC-30




TROUBLE DIAGNOSES

Contents
How to Perform Trouble Diagnoses for Quick and Accurate Repalr .................cccccceeee.. EF &
DIAGNOSHIC TADIE ..ottt EF &
1. tmpossible to start — NO comMbUSHON ... EF &
2. Impossible to start — partial combuUSHON ... EF &
3. Impossible to start — partial combustion (not affected by throtile position) .......... EF &
4. Impossible to start — partial combustion (throttle position changes
' combustion QUAlILY) ... B &
5. Hard to start — DEFOrE WAIMM-UP .ooovivieeeeireeeeeien et eenie s sinrerestransnassnneesnnneeennas. B &
6. Hard to start — AftEr WAIMMEUD oottt e nr e e EF &
7. Hard to start — @VEIY LIMEB s EF &
8. Hard to start — morning after @ rainy day ... EF &
9. Abnormal idling — N0 fASt IAIE ettt enenos. EE&
10. Abnormal idling — low idle (after warm- up) .............................................................. EF &
11. Abnormal idling — high idle (after Warm-up) ... EF &
12. Unstable idling — DEfOre WA UD i ioiiiiieee et sda s e EF &
13. Unstable idling - U1 (=YY 1 U « OO ORUOO PR OP ORI OPPION EF &
14. Poor driveability — stumble (while accelerating) ........cocoveiiiriiiiiciiniinineseene. EF &
15. Poor driveability — surge (while Cruising) ........cooviooiii e EF &
16. Poor driveability — 1aCK Of POWET .cooviiieeiiriseie ettt senraene s sneeeasinen e EF &
17. Poor driveability — EIONALION i et EF &
18. Engine stall — dUring SEAM-UP oo EF &
19. Engine stall — WhHIlE JAlING oot EF &
20. Engine stall — while accelerating ... EF &
21. Engine stall — WHhIle CrUISING oo EF &
22. Engine stall — while decelerating/just after stopping ... EF &
23. Engine stall — while foading (power steering, air conditioner,
headlamps, €1C.} .ocoirirereie v EF &
24. Backfire — through the intaKe ...........ccorivininsieae s 6 &
25, Backfire — through the exhaust ..., EF &
Self-diagnosis — DeSCrPtION ... EF &
Self-dlagnosis —- Mode | (Exhaust gas sensor monitor) . .. EF &
Selt-diagnosis — Mode Il (Mixture ratio feedback control monltor) reeeeerieeesiisinesnenn. EF &
Self-diagnosis — Mode Il (Self-diagnostic system) ... EF &
Self-diagnosis — Mode IV (Switches ON/OFF diagnostic system) ... EF &
Self-diagnosis — Mode V (Real-time diagnostic system) ... EF &
DIAGNOSHIC PrOCEAUIE ...t EF &
Diagnostic Procedure 1
MAIN POWER SUPPLY AND GROUND CIRCUIT ... EF &
Self-diagnostic item
Diagnostic Procedure 2
CRANK ANGLE SENSOR .ottt e a2 e e e EF &
Diagnostic Procedure 3
Hoel AIR FLOW METER oo EF &
Diagnostic Procedure 4
Keetx ENGINE TEMPERATURE SENSOR ..o EF &
Diagnostic Procedure 5
Hoets VEHICLE SPEED SENSOR ..o EF &
Diagnostic Procedure 6
IGNITION SEGNAL oot et e et bt e s s s EF &
Diagnostic Procedure 7
otk ENGINE CONTROL UNIT oot EF &
Diagnostic Procedure 8
Bt B.GLR. FUNGTION ..ot EF &
Diagnostic Procedure 9
Hoet EXHAUST GAS SENSOR ..ot EF &
Diagnostic Procedure 10
fewx EXHAUST GAS TEMPERATURE SENSOR ..o EF &
31

EF & EC-

EC- 33
EC- 37
EC- 38
EC- 39
EC- 40

EC- 41
EC- 42
EC- 43
EC- 44
EC- 45
EC- 46
EC- 47
EC- 48
EC- 49
EC- 50
EC- 51
EC- 52
EC- 53
EC- 54
EC- 55
EC- 56
EC- 57
EC- 58
EC- 59
EC- 60
EC- 61
EC- 82
EC- 63
EC- 67
EC- 67
EC- 68
EC- 74
EC- 76
EC- 82

EC- 84

EC- 86
EC- 88
EC- 90
EC- 92
EC- 94
EC- 98
EC-100
EC-104

EC-106



TROUBLE DIAGNOSES

Diagnostic Procedure 11

fews THROTTLE SENSOR ..........

Diagnostic Procedure 12

o=s INJECTOR LEAK .....cooocrrreen

Switch ON/OFF diagnostic item
Diagnostic Procedure 13

IDLE SWITCH ...

Diagnostic Procedure 14

START SWITCH ...

Not self-diagnostic item
Diagnostic Procedure 15

FUEL PUMP ...

Diagnostic Procedure 16

Contents (Cont’'d)

PRESSURE REGULATOR (P.R.) CONTROL SOLENOID VALVE ......cooomiiciinciini

Diagnostic Procedure 17

INJECTORS ...

Diagnostic Procedure 18

SWIRL CONTROL VALVE (S.C.V.) CONTROL SOLENOID VALVE ...

Diagnostic Procedure 19

AIR REGULATOR ...

Diagnostic Procedure 20

AUXILIARY AIR CONTROL (A.A.C.) VALVE ...

Diagnostic Procedure 21

LA.A. CONTROL (F.ILLC.D. CONTROL) oottt sttt

Diagnostic Procedure 22

AIR INDUCTION VALVE (A.LV.) CONTROL SOLENOID VALVE ...

Diagnostic Procedure 23

NEUTRAL SWITCH, INHIBITOR SWITCH AND INHIBITOR RELAY ...,

Electrical Components Inspection

EF & EC-32

EC-110

EC-114

EC-116

EC-118

EC-120

EC-124

EC-126

EC-128

EC-130

EC-134

EC-136

EC-138

EC-140
EC-142




TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

Control unit Actuators INTRODUCTION

The engine has an electronic control unit to control major sys-

. tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and

Sansors

instantly drives actuators. It is essential that both kinds of signals
are proper and stable. At the same time, it is important that

SEF2326 there are no conventional problems such asvacuum leaks, fouled

spark plugs, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously, Most intermittent
problems are caused by poor electric connections or faulty
wiring. In this case, careful checking of suspicious circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the problems.
A road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to

talk with a customer who approaches with a driveability com-

plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones, Through the talks
with the customer, find out what symptoms are present and
under what conditions they occur,

Start your diagnosis by looking for “conventional’”’ problems
first. This is one of the best ways to troubleshocot driveability
problems on an electronically controlled engine vehicle.

SEF234G
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TROUBLE DIAGNOSES

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP B

STEP 7

How to Perform Trouble Diagnoses for Quick
and Accurate Repair {(Cont’d)

WORK FLOW

-

CHECK IN

D

L

LISTEN TO CUSTOMER COMPLAINTS

=

PERFORM SELF-DIAGNQSIS

S

Can be
performed

l Can not be

CHECK MAIN POWER
SUPPLY AND GROUND
CIRCUIT

MALFUNCTION CODE CAN BE FOUND

No

<

Yes

DUPLICATION OF

OPERATING CONDITIONS
THAT LEAD TO MALFUNG-

TION

-

-

ELIMINATING GOOD PARTS/

SYSTEMS

-

{NSPECTION ON THE BASE OF EACH COMPONENT

REPAIR/REPLACE

<
o

-
1
1

FINAL CHECK

O.K.

L
[
§

C

CHECK OUT

)

EF & EC-34

SERVICE MANUAL
REFERENCE ITEMS & PAGES

<

DIAGNOSTIC WORKSHEET
EF & EC-35

Self-diagnosis
Ef & EC-63

Diagnostic Procedure
EF & EC-84

INTERMITTENT PROBLEM
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair {Cont'd)

KEY POINTS
DIAGNOSTIC WORKSHEET
WHAT ... Vehicle & engine model There are many kinds of operating conditions that lead to mal-
WHEN ... Date, Frequencies functions on engine components,
WHERE ..... Road conditions A good grasp of such conditions can make trouble-shooting faster
HOW ... Operating conditions,

Weather conditions,

Symptoms

and more accurate.

In general, feelings for a problem depend on each customer. It is
important to fully understand the symptoms or under what con-
ditions a customer complains. .

Make good use of a diagnostic worksheet such as the one shown
below in order to utilize all the complaints for trouble-shooting.

Worksheet sample

Customer name MR/MS Model & Year VIN
Engine # Trans, Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O No combustion O Partial combustion
[ Startabilit O Partial combustion affected by throttle position
v [ Partial combustion NOT affected by throttie position
DO Possible but hard to start O Others | }
O 1dlin O No fast idle O Unstable D High idle O Low idle
9 O Others ( ]
Symptoms
O Stumble O Surge O Detonation O Lack of power
O Driveability O Intake backfire D Exhaust backfire
O Others ( ]
O At the time of start O While idling
O Engine stall O While accelerating O Whnile decelerating
O Just after stopping O . While loading
Incident ocourrence O Just after delivery O Recently
net O In the morning O At night O in the daytime
Frequency O All the time O Under certain conditions (0 Sometimes
Weather conditions O Not effected
Weather D Fine 0 Raining O Snowing 0 Others [ )
Temperature C Hot O Warm O Cool O Coid O Humid °F
Engine conditions 3 Cold O During warm-up O After warm-up
- | 1 ] ) ] ) ] ; ]
Engine speed 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs O Highway O Oftf road (up/down)

Driving congitions

O Not affected

O At starting 3 While idling O A1 racing
0J While accelerating O While cruising

(3 While decelerating O While turning (RH/LH)

L L 1 1 1 n ) L 1 M ! 1 |
0 10 20 30 40 50 60 MPH

Vehicle speed

Check engine light

O Turned on O Not turned on
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont'd)

INTERMITTENT PROBLEM SIMULATION
In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the

THIS is the
symptom, <

problem might occur.

isntit? ) Perform the activity listed under Service procedure and note the
/ result,
SEF235G
Variable factor Influential part Target condition Service procedure
Made lean Remove vacuum hose and apply vacuum,
1 Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Advanced Rotate distributor clackwise.
2 | lgnition timing Distributor
Retarded Rotate distributor counterclockwise.
. Mixture ratio Exhaust gas sensor | Suspended Disconnect exhaust gas sensor harness connector.
feedback control | oy nero) unit Operation check Perform self-diagnosis (Mode 1/11) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 | ldle speed LA.A. unit -
Lowered Turn idle adjusting screw clockwise.
Electric i
' . Poor etectric Tap or wiggle.
5 connection Harness connectors connection of
{Electric and wires faul . Race engine rapidly. See if the torque reaction of
conmtinuity) aulty wiring the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit Warmed Heat with a hair drier.
[WARNING: Do not overheat the unit.)
Wet.
7 | Moisture Electric parts Damp [WARNING: Do not directly pour water on
components. Use a mist sprayer.}
. T head lights, ai diti s 1 s
8 | Electric loads Load switches Loaded e::m on head lights, air conditioner, rear defogger
9 Idle s.wfntch Control unit ON-OFF switching | Perform self-diagnosis (Mode 1V).
condition
10 ignition spark Timing light Spark power check | Try to flash timing light for each cylinder.
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TROUBLE DIAGNOSES

Diagnostic Table
To assist with your trouble diagnoses, some typical diagnostic procedures for the following symptoms are
described.

REMARKS

In the following pages, the numbers such as @, @ in the above chart correspond to thase in the
service procedure described below.
Possible causes can be checked through the service procedure shown by the mark “O .

EF & EC-37




TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 1| Impossible to start — no combustion
POSSIBLE CAUSES 0(606(0/60 066G
SPECIFICATIONS Mixture ratio (100 lean) O |0
(gnition sparks (weak, missing) O |0 |0
(gnition timing o
FUEL SYSTEM Fuel pump (no operation) O
Fuel pump relay (open circuited) @]
{njectors (no operation, clogged) O
IGNITION SYSTEM Ignition switch O |0 |0 |0 O
Main relay O |0 |0 |0 O
Power transistor O |O @]
lgnition coil ] O
Center cable (ignition leaks) O (@)
Ignition wires {ignition leaks) O[O
Spark plugs @]
CONTROL SYSTEM | Crank angle sensor O |0 o O
SERVICE PROCEDURE
LISTEN LISTEN

N.G.
—— Check fuel pump and/or

related circuits.
(See pape EF & EC-120.]

Fuel pump
SEF279G

Listen for fue) pump
operating sound,

SEF281G

CHECK CHECK
N.G. (4] K Timing light
START| —| -(_—
2 3 4 z
AL Distributor
] ,S ’I
S L
Tachometer lgnition :
switch ~3;

SEF283GC

Make sure tachometer
CHECK

Timing
light

neadle moves when cranking.

SEF284C

Check flashes of timing
light for weakness.

N.G. . L L
— 5 Adjust ignition timing,

(See page EF & EC-26.)

Check ignition timing.

N.G.
——— Check injector circuit.
[See page EF & EC-126.]

Injectar

SEF280G
Listen for injector
operating sound.

MEASURE

N.G. (5] N.G.
— — 3 Replace the wire.

CHECK
ox. (@
= 5 gnition wire
N
=~ k pl
P44 Spark plug
SEF282G

Remave spark plugs and
chack their ignition sparks.

lgnition wire

©

SEF315G
Measure resistance of
suspect wires.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’'d)

SYMPTOM & CONDITION 2| Impossible to start — partial combustion
POSSIBLE CAUSES 0 66 06
SPECIFICATIONS Mixture ratio O |00
Fuel pressure (100 low) ) @]
Ignition timing (@]
FUEL SYSTEM Fuel pump. i O
Fuel pump relay (open circuited) O
Injectors (ciogged) O
SERVICE PROCEDURE
LISTEN LISTEN
(1 N.G. G. N
——» Check fuel pump and/or —— Check injector circuit,
s related circuits. @de [Sea page EF & EC-126.)
> [See page EF & EC-120.) @jﬁd{
’1,’
Ty
Fuel pump g injector
SEF279G SEF 280G

Listen for fuel pump
opierating soung.

0.K.

—

SEF 284G
Check ignition timing.

Listen for injector operating

sound.
APPLY O.K.
(3]
avacuum |
PRESSURE Improved

MEASURE
(4 Fuel pressure gauge

SEF291G
Remove vacuum hose from
pressure regulator, and
apply vacuum and/or
pressure, and try to start.

—» Adjust ignition timing.

[See page EF & EC-26.)

SEF286G
Connect vacuum hose 1o
pressure regulator ang
measure fuel pressure.

Check mixture ratio
feedback system,
{See page EF & EC-26.]
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 3| Impossible to start — partial combustion (not affected by throttle position)

POSSIBLE CAUSES 0/6/6/6/|0|0|06O(OD|O®
SPECIFICATIONS Mixture ratio [ O |0
Fual pressure (too (ow) 0|0 |O
)gnition timing O
FUEL SYSTEM Fual filrer (clogged) (o]
Fuet dine (clogged) (o)
{njectors (clogoed) O
Prassure regulator (o)
Prassure regulator vacoum hose (clogged) o
IGNITION SYSTEM (gnition wires (ignition Jeaks) (e [e]
Spark plugs twet with tusl) (o]
lgnstion switch @] o] [o]
INTAKE SYSTEM Throttle chamber (with ports clogged) O
Throttle vaive (clogged) [&]
CONTROL SYSTEM | Engine tempsersture sensor
Ceank angle sensor o] O
SERVICE PROCEDURE
LISTEN CHECK
N.G. (2 N.G.
gﬁd‘z Check Injector circuit. Throttle chamber — ", Clean the ports and/or
(See page EF & £C-126.] throttle velve.
Injector
SEF280G
Listen for injectar operating Check throttle chamber
sound. OK. ports and valve for clogging.

Connect vacuum hose to
pressure regulator and
measure fuel pressurs,

o REMOVE o MEASURE
o.K. > Pressure regulator Improved : ;
— > Fuel pressure Check mixtura ratio
¢ feedback system.
{See page EF & EC-26.)

CHECK
(3]
Pressure
regulator
SEF287G

SEF291G
Check vacoum hose of pras- Remaove vacuum hose from
sure regulator for clogging. pressure regulator, ang try
l N.G. 1o start,
Repair or replace the hose.
CHECK - CHECK MEASURE CHECK
0“ Timing light N.G. o _ A . .
Timing - —_— Ignstion wire Ignition wire

light
“

(s Distributer
4 A
| ‘ N = O®O - Sperk plug
o~ /‘ >
: SEF284G SEF2836 SEF316G SEF 2828
Check ignition timing Check flashes of timing Measure resistance of Remove spark plugs and
G i light for weak ness. suspect ignition wires. check their ignition sparks
N.G. i
N.G. by cranking.
Adjust {gnition timing.
[See page EF & EC-26.) Replace the wires.
PERFORM
N.G. .
Self-diagnosis —» Check starter circuit.
Mode 1V {See page EF & EC-118.)

Pecform seif-diagnosis
Mode 1V (for start signal).
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 4| impossible to start — partial combustion (throttle position changes
combustion quality)

POSSIBLE CAUSES 0600
INTAKE SYSTEM Throttle chamber (with ports clogged) @)
Throttle valve {clogged) O

Air regulator (stuck closed) o

tdle speed control valve
CONTROL SYSTEM | Engine temperature sensor

tdle switch

o|c|o|0o

Neutral switch

SERVICE PROCEDURE

CHECK

CHECK

N.G.
Thrortle chamber » Clean the ports. Throttle chamber N.G. Clean the vaive
Throttle valve
SEF290G
Check throttle chamber Check throttle valve for
ports for clogging. clogging.
CHECK
] N.G.
Air regulator —— Check air regulator and/or

its circuit,
(See page EF & EC-130.)

SEF293G

Make sure air regulator stays
open before warm-up

CHECK

(4] NG

START ——» Check idde speed control

circuit.

[See page EF & EC-134.]
AAC.
velve

SEF006H

Check terminai voltage of
A.A.C. valve while cranking.
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION

Diagnostic Table (Cont’'d)
5 | Hard to start — before warm-up

POSSIBLE CAUSES 0/6(0/0|0
SPECIFICATIONS Mixture ratio (e} O
IGNITION SYSTEM | (gnition switch {no start signal) o (@]
INTAKE SYSTEM Air regulator O
CONTROL SYSTEM | Engine temperature sensor a)
Idle switch O
Neutral switch (@)
OTHERS Starter (operation too slow) O
Battery (voltage too low) O |0

SERVICE PROCEDURE

CHECK

Ignition
switch

Tachometer

SEF281G

MEASURE
N.G. (less than 12V)
—»Charge the battery.
“,’\

L o l )

® © l o_j

Battery

SEF296G

Make sure tachometer
indicates about 300 rpm
while cranking.

CHECK

Air regulator

N.G.
——» Check air regulator and/or

Measure battery voitage.

PERFORM

Self-diagnosis
Mode IV

N.G.
—— Check the malfunctioning

its circuit,
(See page EF & EC-130.)

SEF 293G

Make sure air regulator stays
open before warm-up,

N.G.
START — » Chaeck sensor circuit.
{See page EF & EC-30.]

{

. Ignition
Engine tempers- ¢, irch

1ure sensor SEF 292G
Start with engine tem-
perature sensor connector
disconnected.

switches and/or circuits.
[See page EF & EC-118
(start signat),

page EF & EC-116
(idle switch).]

SEF285G
Perform self-giagnosis
Mode IV {for start signa)
and idle switch).
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 6 | Hard to start — after warm-up

POSSIBLE CAUSES 066060 0|6
SPECIFICATIONS Mixture ratio O e}

Fuel pressure O O |0
FUEL SYSTEM Fuel line (hot fuel) O

Pressure regulator (low fuel pressure) O

Pressure regulator vacuum hose {clogged) O

Pressure regulator control solenoid ol e

Pressure regulator control sotenoid vacuum hose @]

Fuel temperature sensor (open circuited)
IGNITION SYSTEM Ignition switch (no start signal) O O
CONTROL SYSTEM Engine temperature sensor

Air flow meter

OTHERS Starter {operation too slow) O

Battery {voltage too low) O |0

SERVICE PROCEDURE

CHECK MEASURE CRANK No
N.G. 9 (3 change
START > ——» Proceed to other steps.
1/ »
NN - UL Lines|
> - é FUEL LINEs [N
Tachometer lgniticn @ © ——> Proceed to other steps.
switch Battery If sverything is O.K.,
SEF2B1G SEF206G SEF374G check fual vapor pressure.
Make sure tachometer Measure battery voliage. Cool fuel lines with wet
md‘nca(es at{oul 300 rpm N.G. (less than 12V) rags, atc. and try to start.
while cranking.
Charge the battery,
0 PERFORM g
f . N.G.
Seli-diagnosis —————» Check starter cireuit,
Mode 1V

(See page EF & EC-118.)

SEF285G

Perform self-diagnosis
Made IV (far start signal).

CHECK CHECK LISTEN
O.K. |Pressure regulator Q N.G. Pressure regulator
»| cantrol solenaid —» | control solenoid

START
»
Pressure &
regulator VI
Ignition 8Battery W
SEF287G switch SEF295G
Check vacvum hose of Check terminal voitage of Listen for clicking sound
pressure regulator for pressure regulator control from pressure reguiator
clogging. NG solenoid while cranking. cantrol solenoid when
e applying battery voltage.
lN.G. O K.
Repair or ceplace the hose. Replace the solenoid,

Check the solenoid cireuit,
(See page EF & EC-124.)
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TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)
Hard to start — every time

SYMPTOM & CONDITION 7

POSSIBLE CAUSES

SPECIFICATIONS Mixture ratio

0o

o
o]

Fue) pressure

o
o)
O

Ignition sparks (missing)

ignition timing

FUEL SYSTEM Fuel pump (improper operation)

Fuel line (ctogged)

Canister (air (eaks)

Pressure regulator (low fue) pressure)

IGNITION SYSTEM | Ignition wires (ignition lesks)

Spark plugs {improper gap)

CONTROL SYSTEM | Crank angle sensor

Engine temperature sensor

Idle switch

Neutral switch

OTHERS Starter (operation 160 slow)

Battery (vohage too (ow)

SERVICE PROCEDURE

LISTEN

N.G.
———>» Check fuel pump and/or

related circuits,
[See page EF & EC-120.)

Fuel pump

SEF279G

Listen for fuei pump
operating sound.

timing and try to start. (mproved

Replace the wires.

Tna.

Remove vacuum hose
from pressure regutator,
and try to stant.

Check flashes of timing
light for weaknass.

Measure resistance of
suspect ignition wires,

Ignition
switch

Tachometer

SEF281G

Make sure tachometer
indicates about 300 rpm

Check vacuum hose of

Remove spark plugs and
measure their ggps.

MEASURE
Batrery I

Measure battery voltage.

N.G.

Charge the bartery.

N _bCRANK o No change while cranking.
‘stributor —— Proceed to other steps. CHECK
Retard Advance START 0 N.G
S Canister purge —— > Repair or replace the hose.
tgnition switch
Check mixture ratio
SEF297G feedback system.
Advance/retard ignition {See page EF & EC-26.) SEF298G

REMOVE MEASURE 4 k
(] (7] canister for air leaks.
Py - Fuel pressure PERFORM
N.G.
Setf-diagnosis ————p Check the malfunctioning
Connect vacuum hose to Mode TV cireuits,
Pressure pressure reguiator and {See pape EF & EC-116
regulator measure fuel pressure. Perform self-disgnosls (idle switch).]
SEF291G Mode IV (far idle switch).

CHECK MEASURE MEASURE CHECK
9‘. Timing tight N.G. [ ® O.K. 0
N — Ignition wire Spark plug —®| ignition wire
i l
Distributor 1-Gap
0.K.
D 2\
M 00 - Spark plug
A P
SEF 2836 SEF315G SEF295G { SEF 282G

Check ignition sparks.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 8 | Hard to start — morning after a rainy day

POSSIBLE CAUSES 00006
SPECIFICATIONS Ignition sparks (weak) O |0 O
IGNiTION_f;SYSTEM Power transistor (®] e}
(gnition coil O O O
Center cable lignition leaks) e} o]
Ignition wires (ignition leaks) o |O O
Distributor cap (ignition leaks) @] (@) (@)
Spark plugs (improper gap) O |0

SERVICE PROCEDURE

_;/ % No
% change 0

%
e
lgnition conl SEF31

CHECK MEASURE
N.G. " )
- » Ignition wire
Timing light 1 Distributor
SEF316G
Check flashes of timing Maasure resistance of
light for weakness. suspect wires.
|O4K.
DRY
Can stant
D;stnbu(or — Replace the parts.

—_—

s1art,

Ory distributor and/or
ignition coil and try 10

Spark plug
SEF 299G

MEASURE

1
3 T

Remove spark plugs and
measure their gaps.

N.G.
——» Heplace the wires.

CHECK

Ignition wire

Spark plug
SEF282G

Check ignition sparks.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 9 | Abnormal idling — no fast idle
POSSIBLE CAUSES 00606
SPECIFICATIONS Mixture ratio O |0 ()
Ignition timing O
INTAKE SYSTEM Blow-by hose (clogged) O
Air regulator {stuck closed) e}
CONTROL SYSTEM | Engine temperature sensor o)
SERVICE PROCEDURE
CHECK CHECK
(1) N.G. _ (2] N.G.
Air regulator —— Check air regulator and/or — Clean or replace the hose.
its circuit. Blow-by
[See page EF & EC-130.) hose
35
|

SEF293G

Make sure air regulator
stays open before warm-up.

Tiem: Improved
Tng ——» Adjust ignition timing.
‘ [See page EF & EC-26.]

SEF291G6
Check ignition timing.

N.G.
START — —_» Check sensor circuit.

; [See page EF & EC-80.)

Ignition
Engine tempera« switeh

ture sensor SEF292G
Start with engine tem-
perature sensor connactor
disconnected.

SEF300G
Check plow-by hose for
clogging.

CRHECK
0 NG o
@ VACUUM —— Check mixture ratio
PRESSURE feedback system.
[See page EF & EC-26.)
Pressure
regulator
SEF28B4G

Apply vacuum pressure to
pressure regulator after
disconnecting vacuum
hose, and check idling.
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 10 | Abnormal idling — low idle {(after warm-up)

POSSIBLE CAUSES 0060|606

SPECIFICATIONS Mixture ratio O O

Ignition timing (too retarded) @]

INTAKE SYSTEM Throttie chamber {with ports clogged) O

Throttle valve (clogged) ' O

CONTROL SYSTEM | Crank angle sansor | (@)

Air flow meter (@]

Engine temperature sensor

Load switches (remaining OF F}

SERVICE PROCEDURE

CHECK 0 CHECK CHECK
Timing Throttle chamber
light Blow-by

[\ hose

-

@ =
SEF 284G SEF 300G |

Check blow-by hase for Check throttle chamber

clogging. 1
lN'G' gging NG. ports for C‘Ti‘mg'

Adjust ignition Timing.
[See page EF & EC-26.]

Chaeck ignition timing,

Clean or replace the hose. Clesn the ports.

APPLY PERFORM
() Impraved ()
——» Check mixture ratio

@ VACUUM feedback system, Self-diagnosis
PRESSURE (See page EF & EC-26.]

Pressure No change

regukator ——> Check load signa) circuit.
SEF291G [See EL section.) SEF 285G

Perform self-diegnosis Mode
V (for air flow meter).

Apply vacuum pressure to
pressure regulator after
disconnecting vacoum

hose, and check idling. NG

RUN
(7] Check the malfunctioning

parts and/or clreuits.
START (See page EF & EC-88
mcemc . N.G {olr flow meter),

g h — page EF & EC-90

Q {engine temperature sensor).)
Ignition

Engine tempera- switch

fure sensor SEF292G

Start and cun enging with

engine temperature sensor
connector disconnected.

CHECK
Throttle chsmber

SEF290G

Check throttle valve for
clogging.
aging N.G.

Clean the valve,
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TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 11 | Abnormal idling — high idle (after warm-up)

POSSIBLE CAUSES 0060060060 06O OO

SPECIFICATIONS Mixture ratio OO O |0 O
Ignition timing {too advanced) 0]

INTAKE SYSTEM Air duet (leaks) O
Throttle chamber (air leaks) O
Throttle valve (stuck control wire) @)
Intake manifold (gasket) {air leaks) O
Air regulator (stuck open}) @]
Idle speed control valve (remaining ON}) O
F.).C.D. solenoid (remaining ON) O

CONTROL SYSTEM | Engine temperature sensor o
Idle switch {remaining OFF} O (@]
Load switches {remaining ON) O (O

OTHERS Battery (voltage too (ow)

SERVICE PROCEDURE
CHECK ® CHECK ® CHECK 0 CHECK
Leak Air regulator Throttle chamber
y Engine (;,:}
@ Air duct
SEF284G SEF301G SEF 2036 SEF289G
Check ignition timing, Check intake system for Make sure sir regulator Check throttle chamber
N.G. air lesks. 0.K, stays closed after warm-up. ports and valve for clogging.

Adjust ignition timing.
{See page EF & EC-26.]

Check throttte wire for
rough stiding.

N.cl

Repair/replace the part.

N.G. NG,

Check air regulator and/or
its circuit.
[See page EF & EC-13D.]

Clean the ports and/or
throtile vaive.

REMOVE MEASURE
0 Improved 0
‘ Fuel pressure
Connect vacuum hose to

P pressure regulator and
ressure measure fuel pressure,

regulator

SEF291Q

CHECK

0

Bl DNV
F.1.C.D.
solenoid
SEF9E81F

Remove vacuum hose from
prassure regulator, and try to start,

Check mixture ratio
feadback system.
{See pege EF & EC-26.)

) PERFORM
Self-diagnosis
Made IV

Perform self diagnosis
Mode IV (for idle switch),

N.G.

F.I1.C.D. solenoid while

idling. l

[See HA section.)

Check terminal voltage of

[See page EF & EC-116.)

Check the part and/or circuit.

Check the idle switch circuit.

CHECK

[See page EF & EC-134.)

SEFO07H

Check terminal voitage of
A.A.C. valve while idling.

CRANK

E \g, @.
! | Ignition
ngine tempera. switch
ture sensor SEF292G
Start with engine tam-

peratura sensor CONNector
disconnected,

N.G.
——— Check sensor circuit,
(See page EF & EC-90.]

START
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 12

Diagnostic Table (Cont’d)

Unstable idling — before warm-up

N.G. R L L
—— » Adjust ignition timing.
[See page EF & EC-26.)

Timing
light
LY

E SEF 284G
Check ignition timing.

APPLY
(3

Improved

—p Check mixture ratio
feedback system,
(See page EF & EC-26.]

@ vAcuUM
PRESSURE

Pressure
regulator

SEF291G

Apply vacuum pressure 10
pressure regulator after
disconnecting vacuum
hose, and check idling.

Stays CHECK
lifted
—

CHECK

E.G.R. solenoid

OJE.GR.
control

valve
SEFS547A

SEF303G

Check terminal voltage of
E.G.R. solenoid while

3ling. l
N.G.

Check E,G R, control valve
for operation.

Check the solenoid circut,

[Ses page EF & EC-100.]

POSSIBLE CAUSES 006606 0|06
SPECIFICATIONS Mixture ratio O |0
Ignition timing O
INTAKE SYSTEM Air regulator (not open enough) O
Idle speed control valve (remaining OFF) O
CONTROL SYSTEM Engine temperature sensor o)
E.G.R. SYSTEM E.G.R. control valve (stuck open} O
E.G.R. solenoid (remaining OFF) on e
SERVICE PROCEDURE
CHECK CHECK

(2] N.G.
.—— Check air regulator and/or
its cirewt,

[See page EF & EC-130.)

Air requlator

SEF293G
Make sure air cegulator
stays open before warm-up.,

CHECK
(4] Does not 1urn ON
—— Check (s cireuit,
|See page EF & €C-134.)
AA.C.
SEFO07H

Check terminal voltage of
AL.A.C. valve while idling.

RUN
o NG. Check
— €ck sensor Circult.
é STA:T {See page EF & EC-90.)
Im;zl : :
e @

ignition
Engine tempera- switch
ture sensor SEF292G

Start and run engine with
engine temperature sensor
connector disconnected.
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TROUBLE DIAGNOSES

SYMPTOM & CONDITION 13

Diagnostic Table (Cont’d)

Unstable idling — after warm-up

POSSIBLE CAUSES

SPECIFICATIONS Mixture ratio

O |O0|0|0O

lgnition sparks

010 |0

Ignition timing

Compression pressure

FUEL SYSTEM Fuel line {clogged)

Canister (air leaks)

Pressure regulator control solenoid O

IGNITION SYSTEM Power transistor

Ignition coil

Ignition wires

INTAKE SYSTEM Blow-by hose (leaks)

Air duct (leaks)

CONTROL SYSTEM | Idle switch

Load swrtches

E.G.R, SYSTEM E.G.R. control valve

E.G.R. solenoid

SERVICE PROCEDURE

CHECK

CHECK
o

Blow-by
hose

CHECK

(3]

Leak Canister purge

Engine 9;}

\1/

SEF3006

SEF301G

Air duct
SEF298G

Check blow-by hose for
N.G.

Repair/replace the hose.

CHECK
O |, Timing light

N.G.
—_

<

Distributor

3 K
e

SEF 283G

Check intake system for
Jeaks. air leaks.

Repair/raplace the part.

MEASURE
Ignition wire oK.
O@Q
SEF 315G

Chack purge line for leaks.
N.G. lN.G,
Repair/replace the hose.

CHECK
[/

lgnition wire

Spark plug

[ SEF282G

Check flashes of timing
light for weakness.

MEASURE

Measure resistance of
suspect wires.

Remove spark plugs ang
check their (gniton sparks.

lN.G.

Replace the wire.

(5]

COMPRESSION
PRESSURE

SEF309G

Stays CHECK
lifted
_— E.G.R. solenod

control

valve
SEF547A

Measure compression
pressure.
ln.e.

Check eylinder head and
gasket.
(See EM section.]

Check E.G.R. control valve
for operation,

Check terminal voltage of
E.G.R. solenoid while idling.

lN.G.

Check the solenoid circuit.
[See page EF & EC-100.]

CHECK

o Pressure regulstor
control solenoid

SEF303G

Check terminal voitage of
the solenoid while idling.
L N.G,

Check the solenoid circuit.
[See page EF & EC-124.)

CHECK

@
SEF284G
Check ignition timing.

lN.G.

Adjust ignition timing.
[See page EF & EC-26.)
PERFORM

Self-diagnosis
Mode 1V

Perform self-diagmosis
Mode 1V {for idle switch).

lms‘

Check the idle switch coreuit.
{See page EF & EC-116.}
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SYMPTOM & CONDITION 14

Diagnostic Table (Cont’d)

Poor driveability — stumble (while accelerating)

POSSIBLE CAUSES

SPECIFICATIONS Mixture ratio

@] o O

Fuel pressure

o

FUEL SYSTEM

Fuel filter (clogged)

Fuel line {(clogged)

Injectors (clogged)

olololo{o]e

IGNITION SYSTEM Power transistor

Ignition coil

Ignition wires (ignition (eaks) O |0

Spark plugs (ignition leaks, improper gap)

(ool ol N6

INTAKE SYSTEM Air duct (leaks)

CONTROL SYSTEM

Crank angle sensor O O

Air flow meter

Engine temperature sensor O O

Exhaust gas sensor (o]

Idle switch (remaining OF §) O

OTHERS

Fuel {poor quality)

SERVICE PROCEDURE

\_SEF283G
Check flashes of timing
light for weakness.
/o_ CHECK

Leak

i C
Engine -

Air duct
\SEF301G

Check intake system for
air leaks,

SEF291G

Remove vacuum hose from
prassure regulator, and try to driva,

PERFORM
o

Self-diagnosis

SEF285G

Perform self-diagnosis Mode
V {for air flow metar),

N.G.
—» Repair/replace the part.

REMOVE
G Prassure regulator Improved 0 Fuel pressure gauge
gl ;0 —_— -

CHECK MEASURE
f @ , Timing light NG (O N.G.
_‘ —_—— lgnition wire ———— Replace the wires.
P -
h 2
Distributor O.K.
S °©°
SEFJ16G

Measure resistance of
suspect wires,
PERFORM

Self-diagnosis
Moge 1V

SEF285G
Perform self-diagnosis
Mode 1V (for idle switch).

MEASURE

— » Chack mixture ratio
feedback system.
[See page EF & EC-26.]

SEF2B6C

Connect vacuum hose to
pressure regulator and

sensor

SEF307G
Disconnect exhaust gas
sensor connectar, and try
to drive.

parts and/or circults.,
[See page EF & EC-88
{air How meter).)

CHECK

lgnition wire

Spark plug

SEF2826
Remove spark plugs and
check their ignition sparks.

N.G. . .
—— —p Check the idle switeh

circuit,
[See page EF & EC-116.)

measure fuel pressure while DISCONNECT
driving. omamact Improved
GﬁD Raplace the sensor.
\LYA
N.G. /|P=
—— Check the malfunctioning Exhaust gas No change
——p Check mixture ratio

feedback system.
(See page EF & EC-26.}
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Diagnostic Table (Cont’d)

Poor driveability — surge (while cruising)

SYMPTOM & CONDITION 15

POSSIBLE CAUSES 0 0606/60 06

SPECIFICATIONS Mixture ratio (too lean) (@) O

ol®

o4
O
O|0

Fuel pressure {low)

Ignition timing

IGNITION SYSTEM (missing)

INTAKE SYSTEM Air duct (leaks)

Q

Throttle chamber (air leaks)

Intake manifold (gasket) (air leaks)}

CONTROL SYSTEM | Crank angle sensor

®)

Air flow meter

o

Exhaust gas sensor

O

Idie switch

E.G.R. SYSTEM E.G.R. control valve (stuck open)

E.G.R. solenoid {remaining OF F)

E.G.R. vacuum hose {removed)

SERVICE PROCEDURE

CHECK CHECK

(2]

Leak Timing
{‘5 light
v 4
y
Ry
Air duct @
SEF301G SEF284G SEF547A
Check intake system for Check ignition timing. Check E.G R. control valyve

for operation,

air leaks. lN-G- N.G.

Repair/replace the part. Adjust ignition tsming.

[See page EF & EC-26.)

Remove vacuum hase
from pressure regulator,
and try to drive.

PERFORM

Selt-disgnosis

Mode V N.G

Perform self-diagnosis Mode
V {for crank sngle sensor,
air flow meter, Ignition
signal.}

Connect vacuoum hose (o
pressure regulator and
measure fuel pressure while
driving.

——— Check the malfunctioning

parts and/or clrcuits.
(See page EF & EC86
lcrank angle sensar),
page EF & EC-88

(air flow meter),

page EF & EC-D4
{ipnition signal).)

o REMOVE | 5 0 MEASURE
mprove
Pressure regulator _ Fuel pressure gauge —» Check mixture ratio
e = feedback system.
é [See page EF & EC-26.]
SEF291G SEF286G

DISCONNECT

Exhaust gas
sénsor

SEF307G

Disconnect exhaust gas sensor

connector, and try 10 drive.

CHECK

Stays lifted 0

E.G.R. solenoid

x)
@,

SEF303G
Check terminal voitage of
E.G.R. solenoid.
N.G.

Check the solenoid circuit.
[See page EF & EC-100.]

PERFORM

Salf diagnosis
Mode [V

SEF285G

Pertorm self-diagnosis

Mode [V (for idle switch).
iN.GA

Check the idle switch

circuit.
[Sea page EF & EC-116.]

Impraved
— ¥ Replace the sensor.

No change
——» Check mixture ratio

teedback system.
[See page EF & EC-26.]

EF &
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SYMPTOM & CONDITION 16

Diagnostic Table (Cont’d)

Poor driveability — lack of power

=

SEF 286G

SEF2BSG

SEF291G Connect vacuum hose 10
pressure regulator and

moasure fuel pressure while

driving. l

Check mixture ratio
feadback system,
(See poge EF & EC-26.]

Remove vacuum hose from
pressure reguiator, and try
to drive.

Perform self-diagnosis Mode
V (for air flow meter).

lN.G.

Check the malfunctioning
parts and/or circoit,
(See page EF & EC-88.]

POSSIBLE CAUSES 06006600606 O0|O0e
SPECIFICATIONS Fuet pressure O|0O
(gnition timing O
Compression pressure (too Jow) o]
FUEL SYSTEM Fuel pump {low fuet output) O
Fuel filter (clogged) O
Fuel line (clogged) (o]
njectors (clogged) O
IGNITION SYSTEM (gnition wires (ignition leaks) OO0
Spark plugs (improper gap) O
INTAKE SYSTEM Air cleaner element {clogged) @]
Throttle chamber {clogged} e}
Throttle valve (not open enough) (@)
CONTROL SYSTEM Air flow meter O
Exhaust gas sensor O
SERVICE PROCEDURE
CHECX CHECK CHECK CHECK
o (> (3] o
Timing Throttle chamber [
i ’
]
AIR CLEANER N Timing light P
o Distribut
ELEMENT e
@ Throttle valve o
SEF3206 SEF284G SEF290G SEF283G
Check air cleaner slement Check ignition timing with Check throttla valve for Check flashes of timing
for clogging. a timing light. rough movemant, light for weakness.
lN.G. lN-G- lN.G_ lN G
Adjust ignition timing. .
Replace the part. Repair/reptace the part, MEASURE
{Ses page EF & EC-26.} pairfrep pa
o MEASURE @ CHECK o tgnition wire
—— Check cylinder head and Ignition wire b
gesket.
COMPRESSION T socion.
PRESSURE o)
R Spark plug SEF3156G
SEF309G 3 Measure resistance of
i SEF282G suspect wires,
Measure compression Remove spark plugs and * N.G.
pressure, check their ignition sparks. Replace the wires.
MEASURE PERFORM DISCONNECT
) REMOVE Fuel pressure gauge ® @
Pressure regulator Improved Self-diagnosis
e

SEF307G

Disconnect exhaust gas
sensor cannactor, and try

to drive, (mproved
No change

Replace the sensor.

Check mixture ratio

feedback system.
(See page EF & EC-26.]
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SYMPTOM & CONDITION 17

Diagnostic Table (Cont’'d)

Poor driveability — detonation

POSSIBLE CAUSES

SPECIFICATIONS Mixture ratio (to

o
oN 6]

o (ean)

Fuel pressure {low)

Ignition timing {too advanced)

FUEL SYSTEM Fuel filter (clogg

ed)

Fuel line {clogged)

Injectors (clogged)

CONTROL SYSTEM

Crank angle sensor (improper 1°signals)

Air flow meter

Engine temperature sensor

OTHERS Water temperatu

re (too high)

Fuel (low octane rating, poor quality)

SERVICE PROCEDURE

CHECK

Water temperature

A

Too high

SEF312G
Check water temperature,

REMOVE

Pressure regulator improved

&

SEF291G

Remove vacuum hose from
pressure regulator, and try
to drive,

PERFORM

N.G.
E—
Self-diagnosis

SEF285G

Perform setf-dlegnosis
Mode V (for crank angle
sansor and air flow meter).

—— Check cooling system.
[See LC section.)

Check ignition timing,

MEASURE
o Fue) pressure gauge

SEF286G

Coanect vacuum hose to
pressure regulator, and
measure fual pressure while
driving,

Check the malfunctioning
parts.

(See pape EF & EC-86
{crank engle sensor),

page EF & £C-88

{air flow meter).)

N.G.
~—— Adjust ignition timing.
(See page EF & EC-26.]
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Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 18 | Engine stall — during start-up

POSSIBLE CAUSES 0|0 0l0/0060
SPECIFICATIONS Mixture ratio (too rich/too lean)

o
o|®
Ol®

ignition sparks (weak) O |0

Ignition timing O

Compression pressure (t0o low) O

FUEL SYSTEM Canister (too much evaparation to intake) O
IGNITION SYSTEM | Ignition wires (ignition leaks) O|O0 |0

Spark plugs (wet with fuel, improper gap) O
INTAKE SYSTEM Throttle vaive (not open enough) e}

SERVICE PROCEDURE

CHECK
Throttle chamber

NG o
— » Adjust ignition timing.

[See page EF & EC-26.]

N.G.
——>Repair/replace the part,

Throttle valve

SEF2906G
Check ignition tirming. Check throttle valve for
rough movement.
CHECK MEASURE MEASURE
(3] K Timing light N.G. 4] . ) N.G. , 54
. - » Ignition wire ——» Replace the wires.
'l
CHECK
Distributor OK. (5] COMPRESSION
: lgnition wire PRESSURE
-y O®Q
e
SEF 283G SEF315G SEF309G
Check flashes of timing Measure resistance of LN Measure compression
light for weak ness. ignition wires. -, X Spark plug pressure.
i SEF2826G l
o TRY Improved Remove spark plugs and Check head and
. ir igaiti ack cylinder head an
Reptace the canister and/or check their ignition sparks. gosket.
x the hoses. [See EM section.]
No
change
Canister purge SEF14G APPLY DISCONNECT
@ @ oty
Shut evaporated fuel to impcoved . No change GED
intake valve and try to drive. €@ VACUUM Check mixture ratio \
PRESSURE feedbeck system. i:;
{See page EF & EC-26.) Exhaust gas /0
Pressure sensor
improved
regulator Replace the sensor. ¢——— pjﬁ T
O
SEF291G SEF307G
Apply vecuum pressure to Disconnect exhaust gas
pressure regulator after sensor connector and try
disconnecting vacuum to drive.

hose, and try to drive,
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Diagnostic Table (Cont'd)
SYMPTOM & CONDITION 19 |Engine stall — while idling

POSSIBLE CAUSES o 6 6 o0 e 66 oo

Mixture ratio (too rich/too (ean) (@]

SPECIFICATIONS

o

Fuel pressure (low) O |0

Ignition sparks (weak, missing) (@]
idle speed (low) O

FUEL SYSTEM
IGNITION SYSTEM
{NTAKE SYSTEM

Fuel (ine (clopged) O
Spark plugs (wet with fuel, improper gap) O o
Idle speed control valve (improper operation) O O

F.1.C.D. solenold {improper operation) O o]

CONTROL SYSTEM | Idle switch (remaining OFF) O

Neutral switch {remaining OF F) (o]

Load switches (remaining OFF) o0

SERVICE PROCEDURE

Pressure regulator

=

SEF281C

REMOVE o MEASURE
Improved
—’mp v Fuel pressure gauge ———p Check mixture ratio
& feedback system.
(See page EF & EC-28.)

Remove vacuum hase from
pressure regulator, and
check idling.

) MEASURE
Tachometer
2 4
A
o—& -
SEF316G

Measure idle speoed.
N.G.

Adjust idle speed.
{See page EF & EC-26.)

CHECK

AAC.
vaive

SEF007H

Check terminal voltages of
A.A.C. valve.

lN.G.

Check the part and/or circuit.
(See page EF & £C-134.]

Connect vacuum hase to
pressure regulator and
measure fuael pressure.

o CHECK CHECK CHECK
Timing light
y (1ng lig .G. Spark plug
- —_ s
. b
L Gsp
Distributor | and/or

25
SEF283G

Check flashas of timing
light for weakness.

o) CHECK
RICDINAD
F.I1.C.D,
solenoid

SEF981F

Check terminal voltage of
F.1.C.D. salenoid.

N.G.

Check the part and/or circuit.
[See HA section.]

Spark plug

SEF299G SEF28BBG

Check spark plugs for
being fou) or wet with fual,

Remave spark plugs and
check their gaps and tips.

PERFORM

Self-disgnosis

.G.
—— Check the idle switch circuit.
Mode 1V

[See page EF & EC-116.]

Perform self-disgnosis
Mode TV {for idle switch).
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 20 | Engine stall — while accelerating
POSSIBLE CAUSES 060606 6|6
SPECIFICATIONS | Mixture ratio olo
Ignition sparks {weak, missing) O |0 |0
Compression pressure (low) (@) ,
CONTROL SYSTEM | Crank angle sensor (@) (@]
Air flow meter (o)
Exhaust gas sensor O|0

SERVICE PROCEDURE

CHECK MEASURE
© |, Timing light N.G [2]
No IR —_— 1gnition wire
Distributor
B N
SEF283G SEF315C
Check flashes of timing Measure resistance of
light for weakness during suspect wires.
acceleration,
MEASURE
o N.G.
Check cylinder head and
gasket.
COMPRESSION (See EM section.]
PRESSURE
SEF309G

Meesure compression pressure,

CHECK DISCONNECT
Selfdiagnosis Mode 11 NG. R G@O
<" \1b=

Exhaust gas
sensor

A

Disconnect exhaust ges
sensor connector, and try
to drive.

5 times or
more/10sec. SEra73G
Check mixture ratio by flashes

of inspection lamps.

SEF307G

Improved

No change Raplace the sensor.,

Check mixture ratio
feedback system.

(See page EF & EC-26.]

N.G.
— Replace the wires,

CHECK

oK,
Ignition wire

Spark plug
[ SEF282G

Remove spark plugs and
check their ignition sparks.

S

PERFORM

@) no.

— Check the malfunctioning
parts and/or clrcuits.
(Sea page EF & EC86
{crank angle sensor),
page EF & EC-88
{alr low mater).]

Self-3iagnosis
Mode V

SEF285G

Perform self-diagnosis Mode
V (for crank angle sensor
and air flow meter).

EF & EC-57




TROUBLE DIAGNOSES

Diagnostic Table (Cont’d)

Engine stall — while cruising

SYMPTOM & CONDITION 21

POSSIBLE CAUSES 0060006
SPECIFICATIONS Mixture ratio O |0
Ignition sparks (weak, missing) O[O0 |0
CONTROL SYSTEM | Crank angle sensor O
Air flow meter O

SERVICE PROCEDURE

CHECK

B B
o~

SEF283G
Check flashes of timing

light for weakness at
constant engine revolution,

(1,000 - 2,000 rpm).
CHECK

5 times or
more/10 sec. SEF373G

Check mixture ratio by
flashes of inspection
lamps.

Self-diagnosis
Move V

SEF285G

Perform self-diagnosis
Mode V (for air flow meter
and crank angle sensor),

Salf-diagnosis Mode 11 L,

CHECK

Ignition wire

MEASURE
) N.G.
Ignition wire —» Replace the wires.
O0.X.
é@%

SEF315G

Measure resistance of
suspect wires.

DISCONNECT
gl lmproved

@ ———» Replace the sensor.

)

,\t'r‘ No change

——» Check mixture ratio
feedback system.
(See page EF & £C-26.]

Exhaust gas
sensor

oF (T
Lo

SEF307G
Disconnect exhaust gas

$8nsor connector, and try
to drive.

[See page EF & EC-86
(crank angle sensor),
page EF & EC-88

{sir flow meter).]

Spark plug

SEF282G

Raemove spark plugs and
check their ignition sparks,
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 22

Engine stall — while decelerating/just after stopping

POSSIBLE CAUSES 060 00606
SPECIFICATIONS Mixture ratio O |0
Ignition sparks {(missing) O
tdle speed (100 (ow) O
IGNITION SYSTEM {m)ssing) O |0
INTAKE SYSTEM Idle speed control valve (remaining OFF) 0|10
CONTROL SYSTEM | Exhaust gas sensor {malfonctioning feedback control) O |0
Crank angle sensor O
Idle switch (remaining OF F) e}
Load switches (remaining OF F) O |0
SERVICE PROCEDURE
CHECK PERFORM
0, N.G. N.G.
- — Self-diagnosis ———» Check the malfunctioning
G parts and/or circuits.
Timing light 2 3 sinbutor (See page EF & EC-94
{ignition siglal),
page EF & EC-86
H. {crank angle sensor).}
l‘\
SEF 283G SEF285G
q’e‘:k f[ashes of timing Perform self-diagnosis
Ilgh_x while decreasing Mode V (for ignition signal
engine speed. and crank angle sensor),
MEASURE CHECK
(4] Left OFF
—b Adjust idle speed. — Check the circuit.
Tachometer {See page EF & EC-26.] (See page EF & EC-134.]
\ i /
SEF3186G SEFOO7H
Measore idle speed. Check terminal voltage of
A.A.C. valve.
CHECK DISCONNECT
G (6] wawmo Y [nproved

Self diagnosis Mode 11

5 times or
more/10 sec.
SEF373G
Check mixture ratio by
flashes of inspection

lamps.

N.G.
—_—

Exhaust gas
sensor

g
[

SEF307C
Disconnect exhaust gas

sensor connector, and try
1o drive,

— Heplace the sensor.

No change

———p Check mixture ratio
feedback system,
[See page EF & EC-26.)
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SYMPTOM & CONDITION 23

Diagnostic Table (Cont’d)

Engine stall — while loading

POSSIBLE CAUSES 06606
SPECIFICATIONS Ignition timing O
Idte speed {100 low) (@]
INTAKE SYSTEM Idle speed control valve (remaining OFF) O O
F.1.C.D. sotenoid (remaining OF £} O @]
CONTROL SYSTEM | I1dle switch {remaining OFF) O O
Load switches {remaining OFF!} O O )0
SERVICE PROCEDURE
MEASURE CHECK
N.G. .G.
—» Adjust Wle speed. Timing ———» Adjust ignition timing.
Tachometer [See page EF & EC-28.] "9"'\ [See page EF & EC-26.)
‘ 7\ : /A o
~ P
Ny f@
SEF316G SEF284G

Measure 1dle speed.

SEFO07H

Check terminal voltage of
A.AC. valve.

PERFORM

® N.G

Self-diagnosis
Mode 1V

SEF285G

Perform self-diagnosis
Mode [V (for idle switch),

.G.
—— Check the part and/or circuit.
(See page EF & EC-134.]

Check ignition timing.

gD

F.1.C.0.
solenoid

SEF981F

Check terminal voltage of
F (.C.D. solenoid.

—» Check the dle switch circuit,
(See page EF & EC-116.]

———p Check the part and/or circuit.
(See HA section.)
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SYMPTOM & CONDITION 24

Diagnostic Table (Cont’d)

Backfire — through the intake

POSSIBLE CAUSES 0060066 06
SPECIFICATIONS Mixture ratio (too lean) O (e} Oo|0
ignition timing (too retarded) O
FUEL SYSTEM Injectors (clogged) O
INTAKE SYSTEM Air duct {air {eaks) O
Intake manifold (gaskets} (air leaks) O
CONTROL SYSTEM | Air flow meter O
Exhaust gas sensor O |0

SERVICE PROCED

URE

CHECK

Leak

Engine

Air duct
SEF301G

G

N.G.
—> Repasir/replace the part,

3

N.G.
—— Adjust ignition timing.
(See page EF & EC-26.)

SEF284G

teaks.

REMOVE
© e

ressure regula

Check intake system for air

&

SEF291G

1mproved

—— Check mixture ratio
feedback system.
[See page EF & EC-26.]

or

PERFORM

5 times or
more/10 sec.

Remove vacuum hose from
prassure régulator, and
10 drive.

Self-diagnosis Mode 1

SEF373G

try

lNo change

DISCONNECT

N.G. Improved

N n
Exhaust gas o change

sensor

{\,IE
B
SEF307G

flashes of inspection
(amps.

Chéck mixture ratio by

Disconnect exhaust gas
sensor connector, ang try
to drive,

CLEAN

—» Replace the sensor,

————» Check mixture ratio
feedback system,

(See page EF & EC-26.]

Check ignition timing.

Clean the injector.

CHECK

Self-diagnosis
Mode V

SEF2B5G

Perform selfdiagnosis
‘Mods V (for air flow meter).

ln.s.

Check the cireuits.

[See page EF & EC-88
{air flow mater).]
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 25 |Backfire — through the exhaust
POSSIBLE CAUSES 0060|6006

SPECIFICATIONS Mixture ratio (too rich) O[O
FUEL SYSTEM Injectors {fuel leaks} O
IGNITION SYSTEM {missing} (e}
{NTAKE SYSTEM Air cleaner element (ctogged) O

A.1.V. (always operating) (@]

A.1.V. solenoid (remaining ON} O|o
CONTROL SYSTEM | (dle switch (remaining OFF) O

SERVICE PROCEDURE

Check air cleaner etemeot
for ctogging.

SEF 285G

Perform self-diagnosis
Mode 1V (for idie switch).

CHECK Keeps
(5 ] flowing
—,-
Al V.
SEF375G

Check secondary air 10
exhaust system,

(See page EF & EC-118.]

CHECK APPLY
0 N.G. ] Improved
— Replace the element. PRESSURE — Check mixture ratio
L feedback system,
AIR CLEANER {See page EF & EC-26.)
ELEMENT Pressure
requlator
SEF320G SEF291G

Apply pressure to pressure
regulator after disconnecting
vacuum hase, and try 10

drive,
PERFORM
9 NG o PERFORM
Selt-diagnosis I Check idle switch and/or Selfdinamoc: N.G.
Mode IV its circuit -diagnosis — Check the malfunctioning
. Made V

part and/or circuit,
[See page EF & EC-94
{(ignition signal).}

SEF285G

Perform salf-diagnosis
Mode V (for ignition signat),

CHECK

Left ON
A.l.V. solenoid

—» Check the solenoid circuit.
[See page EF & EC-138.)

Check terminal voltage of
A.1.V. s0lenodd.
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SEF297H

s

e 00

Self-diagnosis — Description

The self-diagnosis is useful to diagnose malfunctions in major
sensors and actuators of the E.C.C.S. system. There are §
modes in the self-diagnosis system.

Mode 1 (Exhaust gas sensor monitor)

During closed-loop operation:

The green inspection lamp turns ON when a lean condition
is detected and goes OFF under rich condition,

During open-loop operation condition:

The green inspection lamp remains OFF or ON.

Mode II (Mixture ratio feedback control monitor)

The green inspection lamp function is the same as Mode 1
During closed-loop operation:

The red inspection lamp turns ON and OFF simuftaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value.

During open-loop operation:

The red inspection lamp remains ON or OFF.

Mode III (Self-diagnostic system)

This mode is the same as the former self-diagnosis in
self-diagnosis mode.

Mode IV (Switches ON/OFF diagnostic system)

During this mode, the inspection lamps monitor the switch
ON-OFF condition.

tdle switch

Starter switch

Vehicle speed sensor

Mode Y (Real-time diagnostic system)

The moment the malfunction is detected, the display will be
presented immediately. That is, the condition at which the
malfunction occurs can be found by observing the inspec-
tion lamps during driving test.
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< /N
L. 6

/ o
B

Flashing N times

¥

=

C

Mode N

SE F288H

Self-diagnosis — Description (Cont’d)

HOW TO SWITCH THE DIAGNOSTIC MODES

1. Turn ignition switch “ON’'.

2. Turn diagnostic mode selector to E.C.U. (fully clockwise)
and wait for inspection lamps to flash.

3. Count the number of flashes, and after the inspection lamps
have flashed the number of the required mode, immediately
turn diagnostic mode selector fully counterclockwise.

Flashing

Flashing twice
once

Mode IV Mede 111

Flashing 4 times

Flashing

. 3 times
Flashing

B times

SEF989D

® When the ignition switch is turned off during diagnosis in
any mode and then turned on again (after power to the
E.C.U. has dropped completely), the diagnosis will auto-
matically return to Mode L
The stored memory will be lost if:
1. Battery terminal is disconnected.
2. Affer selecting Mode IIl, Mode 1V is selected.
However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode 1
>0 ->I->IV->V->TI. etec, and in this state the stored
memory will not be erased.
This unit serves as an idle rpm feedback control. When the
diagnostic mode selector is turned within the ‘‘diagnostic
mode OFF” range, a target engine speed can be selected.
Mark the original position of the selector before conducting
self-diagnosis. Upon completion of self-diagnosis, return the
selector to the previous position. Otherwise, engine speed
may change before and after conducting self-diagnosis.
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Self-diagnosis — Description (Cont'd)

1)
2)
CHECK .
[ )
CHECK ENGINE LIGHT
SEFY924F
3)

CHECK ENGINE LIGHT

This vehicle has a check engine light on the instrument panel.
This light comes ON under the following conditions:

@ (For Californla only)

When ignition switch is turned "ON" (for bulb check).
When systems related to emission performance malfunction
in Mode I {with engine running).

This check engine light always illuminates and Is syn-
chronous with red L.E.D.

Maifunction systems related to emission performance can
be detected by self-diagnosis, and they are clarified as
selt-diagnostic codes in Mode IIL

Check engine light will come “ON' only when malfunction is
sensed.

The check engine light will turn off when normal operation is
resumed. Mode Il memory must be cleared as the contents
remain stored.

Code No. Malfunction
12 Air flow meter circuit
13 Engine temperature sensor circuit
14 Vehicle speed sensor circuit
31 E.C.U. (E.C.C.S. control unit)
32 E.G.R. function
33 Exhaust gas sensor circuit
35 Exhaust gas temperature sensor circuit
43 Throttle sensor circuit
46 Injector leak

Use the following diagnostic flowchart to check and repair a
malfunctioning system.

DIAGNOSIS START >

v

Turn ignition switch “ON*’ and make sure
that check engine light comes ““ON"".

N.G.

h 4

Replace bulb.

O.K.

A 4

Perform self-diagnosis and check which code
is displayed in Mode 111

A

Check electronic control system of affected
code No. to locate faulty part.

A 4

Repair or replace faulty part.

v

Reinstall any part removed.

5
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Self-diagnosis — Description (Cont'd)

I

Erase the self-diagnosis memory.

® Methods of erasing memories
differ with systems. Read the
manual before diagnosing

systems.

A 4
Perform driving test. ® After repairs, test drive to check
Make sure that check engine light does not that check engine light does not
come ""ON" during this test. come on,

® Test driving modes differ with
v systems. Read the manual before
< DIAGNOSIS END > test driving.
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Self-diagnosis — Mode | (Exhaust gas sensor

monitor)

This mode checks the exhaust gas sensor for proper function- .
ing. The operation of the €.C.U. L.E.D. in this mode differs with
mixture ratio control conditions as follows:

Engine -
stopped Engine running
Mode L.E.D. {Ignition
switch Open loop condition Ciosed loop condition
IIONI))
Green ON *Remains ON or OFF Blinks
Mode I Except for California For California model
{Monitor A) Red ON model ® ON: when the CHECK ENGINE LIGHT ITEMS
e OFF are stored in the E.C.U.

® OFF: except for the above condition

*

: Maintains conditions just before switching to open loop

EXHAUST GAS SENSOR FUNCTION CHECK

If the number of L.E.D. blinks is less than that specified, replace
the exhaust gas sensor.

If the L.E.D. does not blink, check exhaust gas sensor circuit.
EXHAUST GAS SENSOR CIRCUIT CHECK

See page EF & EC-104.

Self-diagnosis — Mode Il (Mixture ratio
feedback control monitor)

This mode checks, through the E.C.U. L.E.D., optimum control
of the mixture ratio. The operation of the L.E.D., as shown
below, differs with the control conditions of the mixture ratio
(for example, richer or leaner mixture ratios, etc., which are
controlled by the E.C.U.).

Engine
stopped Engine running
Mode L.ED. {Ignition
switch Open leop condition Closed joop condition
IION") ’
Green ON “Remains ON or OFF Blinks
Compensating mixture ratio
Mode Il *Remnains ON or OFF More than Between 5% More
(Manitor 8) Red OFF {synchronous with green 5% rich lean and 5% rich
L.E.D)) Sunchronized
ynchranize .
. R ON
OFF with green L.E.D. emains

*1 Maintains conditions just before switching to open loop

If the red L.E.D. remains on or off during the closed-loop
operation, the mixture ratio may not be controlled properly.
Using the following procedures, check the related components
or adjust the mixture ratio.

COMPONENT CHECK OR MIXTURE RATIO
ADJUSTMENT

See page EF & EC-26.
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Self-diagnosis — Mode Il (Self-diagnostic
system)

The E.C.U. constantly monitors the function of these sensors
and actuators, regardless of ignition key position. If a malfunc-
tion occurs, the information is stored in the E.C.U. and can be
retrieved from the memory by turning on the diagnostic mode
selector, located on the side of the E.C.U. When activated, the
malfunction is indicated by flashing a red and a green L.E.D.
(Light Emitting Diode), also located on the E.C.U. Since all the
self-diagnostic results are stored in the E.C.U.'s memory even
intermittent malfunctions can be diagnosed.
A malfunction is indicated by the number of both red and green
flashing L.E.D.s. First, the red L.E.D. flashes and the green
flashes follow. The red L.E.D. corresponds to units of ten and
the green L.E.D. corresponds to units of one. For example,
when the red L.E.D. flashes once and the green L.E.D. flashes
twice, this signifies the number 12", showing that the air flow
meter signal is malfunctioning. All problems are classified by
code numbers in this way.
® When the engine fails to start, crank It two or more
seconds before beginning self-diagnosis.
® Before starting self-diagnosis, do not erase the stored
memory before beginning self-diagnosis. If it is erased, the
self-diagnosis function for intermittent malfunctions will be
lost.

DISPLAY CODE TABLE

Califor- Non-
Code No. Detected items nia Cali‘for-

nia
11 Crank angle sensor circuit X X
12 Air tlow meter circuit X X
13 Engine termperature sensor circuit X X
14 Vehicle speed sensor circuit X X
21 Ignition signal missing in primary coil X X
31 E.C.U. (E.C.C.S. control unit) X X
32 E.G.R. function X -
33 Exhaust gas sensor circuit X X
36 Exhaust gas temperature sensor circuit X -
43 Throttle sensor circuit X X
45 Injector leak X -
b5 No matfunction in the above circuit X X

X: Avpilable —: Not available
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Self-diagnosis — Mode Il (Self-diagnostic
system) (Cont’d)
RETENTION OF DIAGNOSTIC RESULTS

The diagnostic results will remain in E.C.U. memory until the
starter is operated fifty times after a diagnostic item has been
judged to be malfunctioning. The diagnostic result will then be
cancelled automatically. If a diagnostic item which has been
judged to be malfunctioning and stored in memory is again
judged to be malfunctioning before the starter is operated fiftty
times, the second result will replace the previous one. It will be
stored in E.C.U. memory until the starter is operated fifty times

more.
RETENTION TERM CHART (Example)
Code STARTER OPERATING TIMES
No. 50 100 160 200

50 times

N ANGLE w 7

___________ I N

5O times T-_ D o
ENGINE A '
TEMPERATURE 13 SIS,
SENSOR
t S0 timas
/ Wm : Retention tarm
If the same diagnostic item is A . Malfunction detecting point

judged 1o be malfunctioning before
the starter is operated fifty times,
it will be stared in E.C.U. memory
until the starter is operated fifty
times from this point in time.

SEF793D
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Self-diagnosis — Mode Il (Self-diagnostic
system) (Cont'd)
SELF-DIAGNOSTIC PROCEDURE

( DIAGNOSIS START )

y

Pull out E.C.U. from under the assist kick panel.

A 4
Start engine and warm it up to normal engine
operating temperature. s
(Drive vehicle for about 10 min.} ﬁ@
N
/ Dﬁ\* Il
Turn diagnostic mode selector on E.C.U.
" Flashing 3 times
fully clockwise. .

A 4
After the inspection lamps have flashed 3
times, turn diagnostic made selector fully <|J> %\

counterclockwise.

Mode 111
SEFQQBH
Make sure that inspection lamps are dis- N.G. Write down the malfunc-
playing Code No. 55. > tioning Code No.

O.K.

&_\ __________ — — _Memory erasing procedure _ _ _ _ _ _ A __ -
4 v

Turn diagnostic mode selector on E.C.U. fully clockwise.

>

>

|
|
|
|
NG, i I !
\),, K./(\‘ | | After the inspection lamps have flashed 4 times, turn diagnostic mode selector
4@@ ) | on E.C.U. fully counterclockwise.
H
Flashing 4 times / 1
v A\ 4
@ Turn ignition switch "OFF"’, Tura ignition switch “OFF*',

-

[y

A 4
Reinstall the E.C.U. in place. See decoding chart.
( Mode 1V
SEF288H v v
C DIAGNOSIS END > Check malfunctioning parts
and/or perform real time

— diagnosis system inspection.
(f malfunction part is found,
repair or replace it

CAUTION:
® During display of a code number In self-diagnosis mode (Mode IMl), if another diagnostic mode is to be per-
formed, be sure to note the malfunction code number betore turning diagnostic mode selector on E.C.U.
fully clockwise. When selecting an alternative, setect the diagnosis mode after turning switch “OFF”. Other-

wige, self-diagnosts information in the E.C.U. memory willl be lost.
Return the DIAGNOSTIC MODE selector to the previous position.
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DISPLAY CODE

CRANK ANGLE SENSOR

Code No. 11
GO —
Red Green

Self-diagnosis — Mode Il (Self-diagnostic

system) (Cont'd)
DECODING CHART

MALFUNCTIONING CIRCUIT OR
PARTS

CONTROL UNIT SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

Crank angle sensar circuit

AIR FLOW METER fgHeck

Code No. 12
—
Red Green

e Either 1° or 180° signal is nat entered
for the first few seconds during engine
cranking.

e Either 1° or 180° signal is not input
often enough while the engine speed
is higher than the specified rpm.

SYSTEM INSPECTION
See page EF & EC-86.

SEFO42F

Air flow meter circuit

ENGINE TEMPERATURE @
SENSOR

Code No. 13

e The air flow meter circuit is open or
shorted.
{An abnormally high or low valtage
is entered.)

SYSTEM INSPECTION
See page EF & EC-88.

SEFO4&IF

& — OB

Red

Engine temperature sensor circuit

VEHICLE SPEED SENSOR fcreck

Code No. 14

e The engine temperature $ensor circuit
is open or shorted.
{An abnormally high or low ocutput
voltage 1s entered.)

SYSTEM INSPECTION
See page EF & ECH0.

Vehicle speed sensor clrcuit

EF & EC-71

SEFO044F
e Signal circult is open.
SYSTEM INSPECTION
See page EF & EC-92,
SEF074G
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DISPLAY CODE

IGNITION SIGNAL

Code No. 21

Self-diagnosis — Mode lil (Self-diagnostic

system) (Cont’d)

MALFUNCTIONING CIRCUIT OR
PARTS

CONTROL UNIT SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

GO — OB
Red

Ignition signal circuit

Green

£.C.U. (E.C.C.S. control unit) @(

¢ Thegnition signal in primary circuit
does not enter to E.C.U. during engine
cranking ar running.

SYSTEM INSPECTION
See page EF & EC-04.

SEFO4bF

E.C.U. cateulation function

Code No. 31
&GO —=
Read Green

E.G.R. function l'@(

Code No. 32

& Signal is bayond “‘normal” range.

SYSTEM INSPECTION
See pege EF & EC-98.

E.G.R. function

EXHAUST GAS SENSOR Howel

Coda No. 33
@O — C&
Red Green

Exhaust gas sensor circuit

EF & EC-72

SEFO0768G

o E.G.R.valve does not operate.
{E.G.R. vslve spring does not )ift.)

SYSTEM INSPECTION
See page EF & EC-100.

SEF077GQ
@ Signal circuitis open,
SYSTEM INSPECTION
See page EF & EC-104.
SEF078G
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DISPLAY CODE

EXHAUST GAS TEMPERATURE Hcweck

SENSOR
Code No. 35
—
Red Green

©e0 OCOO000

Self-diagnosis — Mode Il (Self-diagnostic
system) (Cont’d)

MALFUNCTIONING CIRCUIT OR CONTROL UNIT SHOWS A
PARTS MALFUNCTION SIGNAL WHEN

THE FOLLOWING CONDITIONS
ARE DETECTED.

® Signal circuit is open,

Exhaust gas temperatura sensor circuit

THROTTLE SENSOR figreck

SYSTEM INSPECTION
See page EF & EC-106.

SEF 393G

® Thro1tle sensor circuit is open or
short,
{Output voltege is too high or too
low.)

Code No. 43
—

Green

Throttle sensor circuit

SYSTEM INSPECTION
See page EF & EC-110.

SEFQ79G
INJECTOR LEAK Hereck e Fuel leak from injector.
Code No. 45
o > \
Q%D @:' Injector leak
Red Green
SYSTEM INSPECTION
See page EF & EC-114.
SEFD0BOG
Code Na.55
— E.C.CS.
@@ normal
Red Green operation.
SEF9B4F
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Self-diagnosis — Mode IV (Switches ON/OFF
diagnostic system)

In switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

@ [dle switch

@ Starter switch

® Vehicle speed sensor

{1) Idle switch & Starter switch .
The switches ON/OFF status in mode IV is stored in E.C.U,
memory. When either switch is turned from “"ON” to “OFF"
or "OFF" to “ON”, the red L.EE.D. on E.C.U. alternately
comes on and goes off each time switching is performed.

(2) Vehicle Speed Sensor
The switches ON/OFF status in mode IV is selected is
stored in E.C.U. memory. The green LE.D. on E.C.U.
remains off when vehicle speed is 20 km/h (12 MPH or
below), and comes ON at higher speeds.
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Self-diagnosis — Mode IV (Switches ON/OFF
diagnostic system) (Cont'd)
SELF-DIAGNOSTIC PROCEDURE

( DIAGNOSIS START )

!

Putl out £.C.U. from under the assist
kick panel.

Turn ignition switch ’ON"".

l

Turn giagnostic mode selector on E.C.U.
fully clockwise.

After the inspection lamps have flashed 4 Flashing 4 times
times, turn diagnostic mode selector fully

“OFF”,
© /

SEF451H
@ ( Mode IV )
= J SEF286H
N.G.

R
counterclockwise. m
4 N A _ Z
@ ‘j Make sure that a red inspection [amp goes %
%

(\ @ Make sure that a red inspection lamp goes | Check idle switch circuit.
. {f@ _____ ﬁ 55 "“ON' when depressing accelerator pedal.
)\X'W/ A O.K.
Accelerator paedat ." - NG
SEF268H Make sure that a red inspection lamp goes —%| Check starter signal circuit.
_ “ON"" during turning ignition switch
"START”",

LO;K.

A

Lift the rear of the vehicle.

!

Drive vehicle. Make sure that a green N-G'_ Check vehicle speed sensor
inspection lamp goes ""ON”" when vehicle circuit.
speed is 20 km/h {12 MPH) or faster.

O.K.

v

Turn ignition switch “OFF"".

!

Reinstall the E.C.U. in place.

l

( OIAGNQSIS END )

CAUTION:
@ For safety, do not drive rear wheels at higher speed than required.
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U

SEF292H

CAUTION:

<>

Self-diagnosis — Mode V (Real-time diagnostic
system)

In real-time diagnosis, if the following items are judged to be
working incorrectly, a malfunction will be indicated immediately.
® Crank angle sensor (180° signal & 1° signal) output signal
@ Ignition signal

® Air flow meter output signal

Consequently, this diagnosis very effectively determines whether
the above systems cause the malfunction, during driving test.
Compared with self-diagnosis, reai-time diagnosis is very sen-
sitive and can detect malfunctions instantly. However, items
regarded as malfunctions in this diagnosis are not stored in
E.C.U. memory.

SELF-DIAGNOSTIC PROCEDURE

C

DIAGNOSIS START )

A

Pull out E.C.U. from under the assist seat.

v

Start engine,

y

Turn diagnostic mode selector on E.C.U.
fully clockwise.

Flashing b times

counterclockwise.

A
After the inspection lamps have flashed 5 $
times, turn diagnostic mode selector fully %

G

v SEF28B8H
Make sure that inspection lamps are not N-G'_ 1f flashing, count no. of
flashing for 5 min. when idling or racing. flashes.

0.K.

h 4 \ 4

Turn ignition switch “OFF*’,

Turn ignition switch ““OFF"’,

IS

A

X

Reinstall the E.C.U. in place.

See decoding chart.

A 4

v

(

Perform real-time diagnosis
system inspection.

DIAGNOSIS END )

If malfunction part is found,
repair or replace it.

In real-time dlagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once

and does not memorize the inspection.
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DISPLAY CODE

CRANK ANGLE SENSOR

Self-diagnosis — Mode V (Real-time diagnostic

system) (Cont’d)
DECODING CHART

MALFUNCTIONING CIRCUIT
OR PARTS

CONTROL UNIT SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

(Compare with Self-diagnosis

~ Mode H1.)

Malfunction of crank angle sensor circuit

Unit: sec
RED L.ED. . 32 3.2 3.2
O ON r
oofFF— L1 L
1.6/1.6]1.6/1.6|1.6
AIR FLOW METER
Unit:
GREEN 22 32 a2l
L.E.D. . T -
oalll 1|UI|
O OFF —}
[|[1.6

o

® The 1° or 180° signal is momentarily
missing, or, multiple, momentary
noise signals enter.

REAL-TIME DIAGNOSTIC
INSPECTION
See page EF & EC86.

SEF047F

Malfunction of air flow meter circuit

IGNITION SIGNAL

® Abnormsl, momentary increase in air
flow meter output signsl

REAL-TIME DIAGNOSTIC
INSPECTION

See papge EF & EC-88.

SEF048F

Malfunction of ignition signal

EF & EC-77

¢ Signal from the primary ignition coil
momentarily drops off.

REAL-TIME DIAGNOSTIC
INSPECTION

See page EF & £C-94,

SEFO49F
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Self-diagnosis — Mode V (Real-time diagnostic
system) (Cont'd)

X: Auvaiilable
Crank Angle Sensor | REAL-TIME DIAGNOSTIC INSPECTION Not svailable
Check parts
Check Check EC.U If malfunction, perform
sequence Check items conditions | Middle | Semsor& | = the following items,
connectors actuator
connector
Tap harness connector or During
1 component during real- real-time X X X Go 1o check item 2.
time disgnosis. diagnosis
2 Check harness continuity Engine X _ _ Go 10 check item 3.
at connector, stopped
Disconnect harness con-
3 nector, ant:1 then check Engine X - X Clean terminal surface.
dust adhesion to harness stopped
connector.
4 Check pin terminal bend. Engine - - X Take out bend.
stopped
Reconnect harness con-
5 nector and then» recheck Engine X _ _ Replace terminal.
harness continuity at stopped
connector.
Tap harness connector or During If malfunction codes are
6 component during real- real-time X X X displayed during real-time
time diagnosis. diagnosis diagnosis, replace terminal.

Crank angle sensor
harness connector

SEF130H
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Self-diagnosis — Mode V (Real-time diagnostic
system) (Cont'd)

Air Fl M X: Available
Ir Flow Meter —: Not available
Check parts
Check Check If i
' maltfunction, perform
Check items . i E.C.U. '
sequence condltlons M!ddle SenSOr & harness the fOIIOWing items.
connectors actuator
connector
Tap harness connector or | During
1 component during real- real-time X X X Go to check item 2.
time diagnosis. diagnosis
Check harness continuit Engine
2 Y 9 X - - Go to check item 3.
at connector. stopped
Disconnect harness con-
nector, and then check Engine
3 o X - | i
dust adhesion to harness stopped X Clean terminal surface.
connector.
. . Engine
4 Check pin terminal bend. — - X Take out bend.
stopped
Reconnect harness con-
nector and then recheck Engine .
5 . X - - Replace terminal,
harness continuity at stopped
connector.
Tap harness connector or During If malfunction codes are
6 component during real- real-time X X X displayed during real-time
time diagnosis. diagnosis diagnosis, replace terminal.

ZE.C.LJ. harnass connector

KA" flow meater harness connector

SEF131H
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Self-diagnosis — Mode V (Real-time diagnostic
system) (Cont'd)

— - | X: Available
Ignition Signa —: Not available
Check parts
Check Check If malfuncti
. . E.C.U. malfunction, perform
sequence Check items conditions | Middie | Sensor& " the following items.
N connectors actuator
connector
Tap harness connector or During
1 component during real- real-time X X X Go to check item 2.
time diagnosis. diagnosis
eck harness continuit Engine .
2 ch 2 nuity 9 X - - Go to check item 3.
at connector. stopped
Disconnect harness con-
nd then check Engine .
3 nector, a d " 8! X - X Clean terminal surface.
dust adhesion to harness stopped
connector,
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