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INTRODUCTION

— How to Use This Manual - —

This manual is divided into 23 sect

tion is marked with a black tab that lines up with its corresponding
thumb index tab on this page and the back cover. You can quickly
find the first page of each section without looking through a fufl ta-
bile of contents. The symbols printed at the top corner of each page
can also be used as a quick reference system.

Each section includes:
1. A table of contents, or an exploded view index showing:
® Parts disassembly sequence.
® Bolt torques and thread sizes.
® Page references to descriptions in text.
. Disassembly/assembly procedures and tools.
. Inspection.
. Testing/troubleshooting.
. Bepair.
. Adjustments.

oW

— Special Information

Indicates a strang possibility of savere personal injury
or loss of life if instructions are not followed.

CAUTION: Indicates a possibility of personal injury or equipment
damage if instructions are not followed.

NOTE: Gives hefpful information.

CAUTION: Detailed descriptions of standard workshop procedures,
safety principles and service operations are not included. Please note
that this manual contains warnings and cautions against some specif-
ic service methods which could cause PERSONAL INJURY, damage
a vehicle or make it unsafe. Please understand that these warnings
cannot cover all conceivable ways in which service, whether or not
recommended by HONDA might be done, or of the possible
hazardous consequences of every conceivable way, nor could
HONDA investigate all such ways. Anyone using service procedures
or tools, whether or not recommended by HONDA, must satisfy him-
self thoroughly that neither personal safety nor vehicle safety will
be jeopardized.

All information contained in this manual is based on the latest product
information available at the time of printing. We reserve the right
to make changes at any time without notice. No part of this publica-
tion may be reproduced, stored in retrieval system, or transmitted,
in any form by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of the
publisher. This includes text, figures and tables.
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Chassis and Paint Codes
U.S. Model

— Vehicle Identification Numbaer

JHMBAS14*PC00000
L ool

T
Manufacturer, Make and
Type of Vehicle

JHM: HONDA MOTOR CO., LTD.
HONDA, Passenger Car

Model Line

BA8: Prelude 2.2 f

BB1: Prelude 2.2 ¢ VTEC

BB2: Prelude 2.3 ¢
Body and Transmission Type

1: 2-door 5-speed Manual

2: 2-door 4-speed Automatic
Vehicle Grade

4: Prelude S

5: Prelude Si

6: Prelude Si 4WS

7: Prelude Si VTEC
Check Digit
Model Year

P:, 1993
Factory Code

C: Saitama Factory in Japan
Serial Number

— Vaehicle Identification Number —
and Federal Motor Vehicle
Safety Standard Certification.

Paint Code

COLOR
B-64P

— Engine Number
F22A1-9200001

Engine Type :]

F22A1: 2.2 £ SOHC Sequential Multi-
port Fuel-injected engine

H22A1: 2.2 ¢ DOHC VTEC Sequential

Multiport Fuel-injected engine

H23A1: 2.3 £ DOHC Sequential Multi-
port Fuel-injected engine

Emission Group

100: California with H22A1 engine
130: 49S5T with H22A1 engine

200: California with H23A1 engine
230: 49ST with H23A1 engine

920: California with F22A1 engine
923: 495T with F22A1 engine

Serial Number

— Transmission Number

M2F4-1000001

T

Transmission Type
M2F4: Manual with H22A1 engine
M2L5: Manua!l with F22A1 engine
M2S4: Manual with H23A1 engine
MP1A: Automatic

Serial Number
M2F4: 1000001 ~
Except M2F4: 2000001 ~

— Paint Code
Paint Code Color
B-64P Fresco Blue Pearl

BG-23M Brittany Blue Metallic
NH-503P Granada Black Pearl
NH-552M Seabling Silver Metallic
NH-538 Frost White

R-81 Mirano Red




Canada Model

~— Vehicle ldentification Number

— Engine Number

JHMBAB14*PCB00001 F22A1-9280001
Manufacturer, Make and Engine Type
Type of Vehicle F22A1: 2.2 { SOHC Seguential Multi-
JHM: HONDA MOTOR CO., LTD. port Fuei-injected engine
HONDA, Passenger Car H22A1: 2.2 t DOHC VTEC Sequential
Model Line Multiport Fuel-injected engine
BAS8: Prelude 2.2 ¢ H23A1: 2.3 £ DOHC Sequential Multi-
BB1: Prelude 2.2 ¢ VTEC port Fuel-injected engine
BB2: Prelude 2.3 ¢ Serial Number
Body and Transmission Type F22A1 engine: 9280001 ~
1: 2-door 5-speed Manual H22A1 engine: 1700001 ~
2: 2-door 4-speed Automatic H23A1 engine: 2700001 ~
Vehicle Grade
4: Prelude
g E:g:::gz 22 AWS — Transmission Number
7: Prelude SR-V M2F4-1000001
Check Digit
Model Year Transmission Type
P: 1993 M2F4: Manual with H22A1 engine
Factory Code : M2L5: Manuat with F22A1 engine
C: Saitama Factory in Japan M2S4: Manual with H23A1 engine
Serial Number MP1A: Automatic
Sarial Number
M2F4: 1000001 ~
Except M2F4: 2000001 ~
— Vehicle Identification Number — Paint Code — Paint Code
and Canadian Motor Vehicle
Safety Standard Certification. COLOR Paint Code Cotor
B_64P B-64P Fresco Blue Peari
BG-23M Brittany Blue Metallic
NH-503P Granada Black Pearl
NH-552M Seabling Silver Metallic
NH-538 Frost White
R-81 Mirano Red
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| Identification Number Locations

Vehicle Identification
Number
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Warning/Caution Label Locations

A: CABLE REEL CAUTION A

CAUTION:

BEFORE INSTALLING CABLE REEL:
® CENTER THE FRONT WHEELS.
® ALIGN THE MARKS.

® READ SERVICE MANUAL.

D: DRIVER MODULE WARNING

B: CABLE REEL CAUTION B

CAUTION: SRS
NOC SERVICEABLE PARTS INSIDE; DO NOT DISASSEMBLE
OR TAMPER.

A WARNING

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN-

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILI. YOU.

® DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB-
ING DEVICES. THEY CAN CAUSE ACCIDENTAL
DEPLOYMENT.

® NO SERVICEABLE PARTS INSIDE. DO NOT DISAS-
SEMBLE.

® PLACE AIRBAG UPRIGHT WHEN REMOVED.

® FOLLOW SERVICE MANUAL INSTRUCTIONS
CAREFULLY.

C: DRIVER MODULE DANGER

E: INFLATOR WARNING TAG

A DANGER

EXPLOSIVE/FLAMMAELE

CONTACT WITH ACID, WATER OR HEAVY METALS SUCH
AS COPPER, LEAD OR MERCURY MAY PRODUCE HARM-
FUL AND IRRITATING GASES OR EXPLOSIVE COM-
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED
200°F (100°C). FOR PROPER HANDLING, STORAGE AND
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL,
SRS SUPPLEMENT.

POISON

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID

IF CONTENTS ARE SWALLOWED, iNDUCE VOMITING. FOR
EYE CONTACT, FLUSH EYES WITH WATER FOR 15
MINUTES. {F GASES (FROM ACID OR WATER CONTACT)
ARE INHALED, SEEK FRESH AIR. IN EVERY CASE, GET
PROMPT MEDICAL ATTENTION.

KEEP OUT OF REACH OF CHILDREN.

A WARNING

ACCIDENTAL AIRBAG DEPLOYMENT CAN SERIQUSLY
HURT OR KILL YOU. INSTALL THE RED SERVICE CONNEC-
TOR WHEN THE INFLATOR HARNESS IS DISCONNECTED.

F: STEERING WHEEL NOTICE

NOTICE
IMPROPER STEERING WHEEL REMOVAL GR INSTAELATION
CAN DAMAGE SRS COMPONENTS.

FOLLOW SERVICE MANUAL INSTRUCTION CAREFULLY.

{cont'd}




ﬂ Warning/Caution Label Locations

— (cont’d)

*E: |nflator warning tag {(Refer to page 1-5).
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G: SRS WARNING {ENGINE HOOD)

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

THIS VEHICLE IS EQUIPPED WITH DRIVER AND FRONT
SEAT PASSENGER AIRBAGS AND FRONT SEAT BELT TEN-
SIONER SYSTEMS,

ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE
COLORED YELLOW.

TAMPERING WITH, DISCONNECTING OR USING ELECTRI-
CAL TEST EQUIPMENT ON THE SRS WIRING CAN MAKE
THE SYSTEM INOPERATIVE OR CAUSE ACCIDENTAL FIR-
ING OF THE INFLATOR.

A WARNING

THE AIRBAG INFLATOR IS EXPLOSIVE AND, iF ACCIDEN-
TALLY DEPLOYED, CAN SERIOUSLY HURT YOU. FOLLOW
SERVICE MANUAL INSTRUCTIONS CAREFULLY.

H: STEERING COLUMN CAUTION

CAUTION

TQ AVOID DAMAGING THE SRS CABLE OR REEL, WHICH
COULD MAKE THE SYSTEM INOPERATIVE, REMOVE THE
STEERING WHEEL BEFORE REMOVING THE STEERING
SHAFT CONNECTOR BOLT.

: FRONT SEAT PASSENGER AIRBAG MODULE DANGER

A DANGER

EXPLOSIVE/FLAMMABLE

CONTACT WITH ACID, WATER OR HEAVY METALS SUCH
AS COPPER, LEAD OR MERCURY MAY PRODUCE HARM-
FUL AND IRRITATING GASES OR EXPLOSIVE COM-
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED
200°F (100°C} FOR PROPER HANDLING, STORAGE AND
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL,
SRS SUPPLEMENT.

POISON

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID

{F CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR
EYE CONTACT, FLUSH EYES WITH WATER FOR 15
MINUTES. IF GASES (FROM ACID OR WATER CONTACT)
ARE INHALED, SEEK FRESH AIR. IN EVERY CASE, GET
PROMPT MEDICAL ATTENTION.

KEEP OUT OF REACH OF CHILDREN.

A WARNING

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN-

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU.

® DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB-
ING DEVICES. THEY CAN CAUSE ACCIDENTAL
DEPLOYMENT.

® NO SERVICEABLE PARTS INSIDE. DO NOT DISAS-
SEMBLE.

® PLACE AIRBAG UPRIGHT WHEN REMOVED.

® FOLLOW SERVICE MANUAL INSTRUCTIONS
CAREFULLY.

K: DRIVER INFORMATION (SUNVISOR}

ALWAY WEAR YOUR SEAT BELT

® THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AS A
SUPPLEMENTAL RESTRAINT SYSTEM (SRS).

® IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT.

® BEFORE DRIVING READ LABEL INSIDE THE GLOVE BOX.

*K: DRIVER INFORMATION

ALWAY WEAR YOUR SEAT BELT

® THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AND
A FRONT SEAT PASSENGER AIRBAG AS A SUPPLEMEN-
TAL RESTRAINT SYSTEM (SRS).

® IT IS DESIGNED TO SUPPLEMENT THE SEAT BELT.

® BEFORE DRIVING READ LABEL INSIDE THE GLOVE BOX.

L: GLOVE BOX INFORMATION

DRIVER'S AIRBAG INFORMATION SRS
® SUPPLEMENTAL RESTRAINT SYSTEM (SRS) CAN PRO-
VIDE ADDITIONAL PROTECTION FOR THE DRIVER IN A
FRONTAL COLLISION. A FUNCTIONAL DESCRIPTION OF
THE SRS IS IN YOUR OWNER'S MANUAL.
® THE SYSTEM MUST BE INSPECTED TEN YEARS AFTER
DATE OF MANUFACTURE, AS NOTED ON THE CERTIFI-
CATION PLATE.
® ANY REPAIR, INSPECTION OR NEARBY ACCESSORY IN-
STALLATION SHOULD BE DONE BY AN AUTHORIZED
HONDA DEALER.
® IF YOUR SRS INDICATOR:
* LIGHTS WHILE DRIVING OR FLASHES;
* FAILS TO LIGHT OR STAYS ON AFTER THE IGNITION
1S FIRST TURNED ON:
SEE YOUR AUTHORIZED HONDA DEALER.

*L: GLOVE BOX INFORMATION

DRIVER'S AND FRONT SEAT PASSENGER'S AIRBAG IN-

FORMATION

® SUPPLEMENTAL RESTRAINT SYSTEM {SRS) CAN PRO-
VIDE ADDITIONAL PROTECTION FOR THE DRIVER AND
FRONT SEAT PASSENGER IN A FRONTAL COLLISION.
A FUNCTIONAL DESCRIPTION OF THE SRS IS IN YOUR
OWNER'S MANUAL.

® THE SYSTEM MUST BE INSPECTED TEN YEARS AFTER
DATE OF MANUFACTURE, AS NOTED ON THE CERTIFI-
CATION PLATE.

® ANY REPAIR, INSPECTION OR NEARBY ACCESSORY IN-
STALLATION SHOULD BE DONE BY AN AUTHCRIZED
HONDA DEALER.

® IF YOUR SRS INDICATOR:
* LIGHTS WHILE DRIVING OR FLASHES;
* FAILS TO LIGHT OR STAYS ON AFTER THE IGNITION

» IS FIRST TURNED ON;
+ SEE YOUR AUTHORIZED HONDA DEALER.

J: LABEL AIRBAG
type:

M: SRS UNIT CAUTION

CAUTION +

® NO SERVICEABLE PARTS INSIDE.

® DO NOT DISASSEMBLE OR TAMPER.
® DO NOT DROP.

® STORE IN A CLEAN, DRY AREA.

*This version of the label is used on cars with front passenger airbag. (cont’d}
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‘ Warning/Caution Label Locations

ENGINE

COOLANT INFORMATION {Canada)

[ i

SERVICE INFORMATIO

FLUID

)

FROZEN BATTERY

J

AIR CLEANER ELEMENT,
OIL FILTER, RECOMMENDATION

ENGINE OIL and SPARK PLUG

ABS CAUTION J

SERVICE INFORMATION
U.S.A)

J

BATTERY
CAUTION

RADIATOR CAP
CAUTION

AIR CONDITIONING
CAUTION
{USA. F22A1 engine)

]

[ TIRE INFORMATION J




Lift and Support Points
— Lift

When heavy rear components such as suspension, fuel tank, spare tire and trunk lid are to be removed,
place additional weight in the trunk before hoisting. When substantial weight is removed from the rear of the car, the
center of gravity may change and can cause the car to tip forward on the hoist.

NOTE: Since each tire/wheel assembly weighs approximately 30 Ibs {14 kg), placing the front wheels in the trunk can
assist with weight distribution.

1. Place the lift blocks as shown.
2. Raise the hoist a few inches (centimeters) and rock the car to be sure it is firmly supported.

3. Raise the hoist to full height and inspect lift points for solid support.

FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT
{cont’d)
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Lift and Support Points

— Floor Jack

1. Set the parking brake and block the wheels that are
not being lifted.

2. When lifting the rear of the car, put the gearshift
lever in reverse {Automatic transmission in [P] po-
sition).

3. Raise the car high enough to insert the safety stands.

4. Adjust and place the safety stands as shown on page
1-11 so the car will be approximately level, then tow-
er the car onto them.

@ Always use safety stands when working on or
under any vehicle that is supported only by a
jack.

@ Never attempt to use a bumper jack for lifting or
supporting the car.

Front

CENTER BEAM

Center the jacking
bracket in the middle
of the jack lift platform.

LIFT PLATFORM

Rear

Center the jacking
bracket in the middle
of the jack lift platform.

AN
N
()
% _
S

LIFT PLATFORM
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— Safety Stands

RUBBER
ATTACHMENTS

FRONT SUPPORT POINT

SAFETY STANDS

REAR SUPPORT POINT

1-11



Towing

If the car needs to be towed, call a professional towing
service. Never tow the car behind another car with just
a rope or chain. It is very dangerous.

Emergency Towing

There are three popular methods of towing a car:
TIE DOWN HOOKS
Flat-bed Equipment — The operator loads the car on the
back of a truck. This is the best way of transporting the
car.

Wheal Lift Equipment — The tow truck uses two pivot-
ing arms that go under the tires {front or rear) and lifts
them off the ground. The other two wheels remain on
the ground.

Sling-type Equipment — The two truck uses metal ca-
bles with hooks on the ends. These hooks go around
parts of the frame or suspension and the cables lift that
end of the car off the ground. The car's suspension and
body can be seriously damaged if this method of towing
is attempted.

If the car cannot be transported by fiat-bed, it should be
towed with the front wheels off the ground. If due to
damage, the car must be towed with the front wheels
on the ground, do the following:

TOWING HOOK

5-speed Manual Transmission

® Release the parking brake.

® Shift the transmission to Neutral.
Automatic Transmission

® Release the parking brake.

® Start the engine.

® Shift to position, then [N] position.
® Turn off the engine,.

NOTICE: Improper towing preparation will damage the
transmission. Fallow the above procedure exactly. f you
cannot shift the transmission or start the engine {auto-
matic transmission}, your car must be transported on a

flat-bed.
2
: ® |t is best to tow the car no farther than 50 miles
g 5 (80km), and keep the speed below 35 mph (65 km/h}.
¢ NOTICE: Trying to lift or tow the car by the bumpers will

ﬁ cause serious damage. The bumpers are not designed to
t support the car’'s weight.

Lm——




Service Precautions
~ Handling of Special Nuts and Bolts

Because the front sub frame sections on this car are con-
structed with aluminum alloys, use only the special
“Dacro’’ type nuts and bolts recommended by Honda.

NOTE:

® Dacro finish can be identified by gray plating.

® Some Dacro finish bolts have a green coating on
the thread section of the bolt for easier applica-
tion. This type of bolt is called a ““Torquer’ bolt.

® Use of other types of nuts and bolts may cause
electrolysis and corrosion, which in turn couid
cause the bolt 1o loosen.

Gray plating

Green coating
on the threads
of some bolts.

Gray plating: ‘“’Dacro’’ type
Gray plating + Green coating on the threads:
“Torgquer’’ type

When replacing nuts and bolts, use only the same
type.

Tighten the nuts and bolts with a torque wrench to
the specifications provided in this manual.

Clean all thread ridges with a non wire type bristle
brush. Foreign matter in the threads may cause the
bolt to loosen.

Sections on this car requiring the use of Dacro nuts
and bolts will be indicated by a (s¢) in this manual.
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i

Standards and Service Limits

— Cylinder Head/Valve Train {F22A1 engine} — Section 6

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm and Nominal 1,250 {12.5, 178}
wide open throttle Minimum 950 {9.5, 135)
kPa {kg/cm?, psil Maximum variation 200 (2.0, 28)
Cylinder head Warpage - 0.05 {0.002}
Height 99.95-100.05 (3.935-3.939) —
Camshaft End play 0.05-0.15 (0.002-0.006) 0.5 {0.02)
Camshaft-to-holder oil clearance 0.050-0.083 (0.0020-0.0035} 0.15 {0.006)
Total runout 0.03 (0.001) max. 0.06 (0.002)
Cam lobe height IN 38.526 (1.5168) -
EX 38.778 {1.5267) -
Valve Valve clearance IN 0.23-0.28 (0.009-0.011) —
EX 0.27-0.30 (0.011-0.013) -
Valve stem 0.D. IN 5.485-5.495 {0.2158-0.2163) 5.455 {0.2148)
EX 5.450-5.460 (0.2146-0.2150) 5.420 (0.2134)
Stem-to-guide clearance IN 0.020-0.045 (0.0008-0.0020) 0.08 {0.003}
EX 0.055-0.080 (0.0022-0.0031) 0.12 (0.008)
Valve seat Width IN 1.25-1.55 {0.049-0.061) 2.0 (0.08)
EX 1.25-1.55 (0.049-0.061) 2.0 {0.08)
Stemn installed height IN 48.245-48.7156 (1.8994-1.9179) 48.965 {1.8278)
EX 50.315-50.785 (1.9809-1.9994) 51.035 (2.0092}
Valve spring Free length IN 54.81 {2.158) *1 —
54,82 (2.158} *2 —
EX 56.26 (2.215) *! -
56.28 (2.216) "¢ —
Valve guide 1.D. IN 5.515-5.530 {0.2171-0.2177) 5.63 {0.218)
EX 5.515-5.530 (0.2171-0.2177) 5,63 (0.218)
Installed height IN 23.75-24.25 (0.915-0.954) -
EX 15.05-15.55 (0.593-0.612) —
Rocker arm Arm-to-shaft clearance iN 0.017-0.050 {0.0007-0.0020) 0.08 [(0.003)
EX 0.018-0.054 {0.0007-0.0021) 0.08 (0.003)

*1: CHUO HATSUJO manufactured valve spring.
*3. NJHON HATSUJO manufactured valve spring.




Unit of length: mm {in)

Cylinder Head/Valve Train (H23A1 engine) — Section 6
| MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm and Nominal 1,250 (12.5, 178)
wide open throttle Minimom 950 {9.5, 135}
— kPa {kg/cm?2, psi} Maximum variation 200 (2.0, 2B}
Cylinder head Warpage - 0.05 {0.002)
-— Height 131.95-132.05 (5.195-5,199) —
Camshaft End play 0.05-0.15 {0.002-0.0086) 0.5 {0.02}
Camshaft-to-holder oil clearance 0.050-0.089 {0.0020-0.0035)*1 0.15 (0.006)*1
0.100-0.139 (0.0039-0.0055)*2 0.20 (0.008)*2
Total runout 0.03 (0.001) max. 0.06 (0.002)
— Cam Igbe height N 33.661 (1.3252) —
EX 33.725 (1.3278) —
Valve Vaive clearance IN 0.07-0.11 (0.003-0.004) -
EX 0.15-0.19 (0.006-0.007) —
Valve stem O.D. IN 6.580-6.590 {0.2591-0.2694) 6.55 {0.258)
EX 6.550-6.560 (0.2673-0.2583) 6.52 {0.257)
— Stem-to-guide clearance IN 0.02-0.05 (0.001-0.002) 0.08 (0.003)
i EX 0.05-0.08 (0.002-0.003) 0.11 (0.004)
Valve seat Width IN 1.25-1.55 (0.049-0.061) 2.0 {0.08)
EX 1.25-1.55 (0.049-0.061) 2.0 (0.08)
— Stem installed height IN 39.365-39.835 {1.5498-1.5683) 40.085 (1.5781)
EX 39.195-39.635 (1.5431-1.5604}) 39.885 (1.5703)
Valve spring Free length iN 47.14 {1.856)
; EX 47.14 {1.856)
] Valve guide 1.D. IN 6.61-6.63 {0.260-0.261} 6.70 (0.264)
EX 6.61-6.63 {0.260-0.261) 6.70 (0.264)
Installed height IN 13.25-13.75 {0.522-0.541) —
EX 13.75-14.25 (0.541-0.561) —
| *1: Exhaust No. b journal.
*2: Except exhaust No. b journal.
{cont'd)
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Standards and Service Limits

r Cylinder Head/Valve Train (H22A1 engine} — Section 6

[ MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Compression 250 rpm and Nominal 1,300 (113.0, 185
wide open throttle Minimum 950 (9.5, 135)
kPa (kg/cm?, psi) Maximum variation 200 (2.0, 28)
Cylinder head Warpage — 0.05 {0.002)
Height 141.95-142.06 {5.589-5.593) —
Camshaft End play 0.05-0.15 (0.002-0.006) 0.5 {0.02}
Camshaft-to-holder oil clearance 0.050-0.089 (0.0020-0.0035) 0.15 (0.0086)
Total runout 0.03 (0.001} max. 0.06 (0.002)
Cam lobe height IN Primary 34,041 {1.3402) -
Mid 36.856 (1.4510) —
Secondary 34.971 {1.3768) -
EX Primary 33.745 {1.3285) —
Mid 36.323 (1.4300} —
Secondary 34.683 (1.3655) —
Valve Valve clearance IN 0.15-0.19 (0.006-0.007) -
EX 0.17-0.21 {0.007-0.008) -
Valve stem O.D. IN 5.475-5.485 {0.2156-0.2159) 5.445 {0.2144)
£X 5.475-5.485 (0.2156-0.2159) 5.445 (0.2144)
| Stem-to-guide clearance IN 0.025-0.065 (0.0010-0.0022) 0.08 (0.003)
‘ EX 0.050-0.080 {0.0020-0.0031) 0.11 (0.004)
Valve seat Width iN 1.25-1.55 {0.049-0.061) 2.0 {0.079}
EX 1.25-1.55 (0.049-0.061) 2.0 10.078)
Stem installed height IN 37.465-37.935 (1.4750-1.4935) 38.185 (1.5033)
EX 37.165-37.635 (1.4632-1.4817) 37.885 {1.4915)
Valve spring Free length IN Outer 4516 {1.778) *1 —
45.76 ({1.802) *2 -
Inner 41.78 (1.645) *! -
41.75 (1.644) *2 -
EX Quter 46.72 (1.839} 41 -
| ‘ 46.74 (1.840) *2 -
Inner 39.32 (1.548) *1 -
39.28 (1.5486) *2 —
Valve guide .D. IN 5.510-5.530 (0.2169-0.2177) 5.565 (0.218)
EX 5.535-5.5566 (0.2179-0.2187) 5.60 {0.220)
Installed height IN 12.65-13.05 {(0.494-0.514) 13.30 (0.524)
EX 12.65-13.05 {0.494-0.514) 13.30 (0.524)
Rocker arm Arm-to-shaft clearance IN 0.025-0.052 {0.0010-0.0020} 0.08 (0.003}
EX 0.025-0.052 (0.0010-0.0020) 0.08 {0.003)

*1: CHUO HATSUJO manufactured valve spring.
*2: NIHON HATSUJO manufactured valve spring.
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— Engine Block — Section 7

Unit of length: mm {in}

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.07 {0.003) max. 0.10 {0.004}
Bore diameter F22A1 engine A 85.010-85.020 (3.3468-3.3472) 85.07 (3.349)
8 85.000-85.010 (3.3465-3.3468) ' '
H23A1, H22A1 engines A 87.010-87.020 {3.4256-3.4260) 87.07 (3.428)
B 87.000-87.010 {3.4252-3.4256} ’ ’
Bore taper — 0.05 (0.002)
Reboring limit F22A1 engine - 0.50 (0.020)
H23A1, H22A1 engines — 0.25 {0.010)
Piston Skirt 0.0.*1 F22A1 engine No Letter (A})| 84.980-84.990 {3.3457-3.3461) 84.970 {3.3453)
Letter B 84.970-84.980 (3.3453-3.3457) 84.960 (3.3449)
H23A1, H22A1 engines No Letter {A)| 86.990-87.003 (3.4248-3.4253) 87.980 (3.4638)
Letter B 86.980-86.993 (3.4244-3.4249) 87.970 (3.4634)
Clearance in cylinder F22A1 engine 0.020-0.040 (0.0008-0.00186) 0.05 {0.002)
H23A1, H22A1 engines 0.007-0.030 (0.0003-0.0012) 0.04 {0.002)
Groove width F22A1 engine Top 1.220-1.230 {0.0480-0.0484} 1.25 (0.049)
{for ring} Second 1.220-1.230 {0.0480-0.0484} 1.25 (0.049)
Qil 2.805-2.820 {0.1104-0.1110} 2.85 (0.112}
H23A1, H22A1 engines Top 1.230-1.245 {0.0484-0.0490) 1.265 {0.0498)
Second 1.230-1.245 {0.0484-0.0490) 1.265 {0.0498)
0il 2.805-2.820 (0.1104-0.1110) 2.85(0.112)
Piston ring Ring-to-groove clearance Top 0.035-0.060 {0.0014-0.0024) 0.13 {0.005)
Second 0.030-0.055 (0.0012-0.0022}) 0.13 (0.005)
Ring end gap F22A1 engine Top 0.20-0.35 (0.008-0.014} 0.60 (0.024)
Second 0.40-0.55 (0.016-0.022) 0.70 {0.028)
Gil 0.20-0.70 (0.008-0.028) 0.80 (0.031)
H23A1, H22A1 engines Top 0.25-0.35 {0.010-0.014) 0.60 10.024)
Second 0.60-0.75 {0.024-0.030) 0.90 (0.035})
Qil 0.20-0.50 {0.008-0.020}) *2 0.60 {0.024) *2
0.20-0.70 {0.008-0.028} *3 0.80 (0.031) *3
Piston Pin 0.D. 21.994-22.000 {0.8659-0.8661) -
Pin-to-piston clearance F22A1 engine 0.012-0.024 (0.0005-0.0009) —
H23A1, H22A1 engines 0.012-0.026 (0.0005-0.0010) —
Connecting rod Pin-to-rod interference 0.013-0.032 (0.0005-0.0013} —
Small end bore diameter 21.968-21.981 (0.8649-0.8664) -
Large end bore diameter Nominal 51.0 {2.01) —
End play installed on crankshaft 0.15-0.30 {0.006-0.012) 0.40 (0.018}
Small end bore-to-large end bore parallelism 0.12 {0.005)/100 max. 0.15 (0.G06K100

Crankshaft Main journal diametet No. 1 and 2 journals 49.976-50.000 (1.8676-1.9685} —
No. 3 journal 49.972-49.996 (1.9674-1.9683} —
No. 4 journal 49.984-50.008 (1.9679-1.9688) -
No. 5 journal 49.988-50.012 (1.9680-1.9690) —
Rod journal diameter 47.976-49.000 (1.8888-1.8898) —
Taper 0.005 (0.0002) max. 0.006 {0.0002)
Out-of-round 0.005 {0.0002) max. 0.006 (0.0002)
End play 0.10-0.35 [(0.004-0.014) 0.45 {0.018)
Total runout 0.03 {0.001) max. 0.04 (0.002)
Bearings Main bearing-to-journal cil clearance
No. 1 and 2 journals 0.021-0.045 {0.0008-0.0018} 0.050 (0.0020)
N No. 3 journal 0.025-0.049 {0.0010-0.0019) 0.055 (0.0022)
No. 4 journal 0.013-0.037 {0.0005-0.0015) 0.050 {0.0020)
No. 5 journal 0.009-0.033 (0.0004-0.0013) 0.040 {0.0016)
Rod bearing-to-journal oil clearance
F22A1 engine 0.021-0.049 (0.0008-0.0020) 0.065 {0.0022)
H23A1%, H22A1 engines 0.027-0.055 (0.0011-0.0022) 0.060 (0.0024)

*1: Measured at 21.0 mm (0.83 in} on F22A1 engine and 15.0 mm (0.59 in) on H23A1, H22A1 engines both from bottom of skirt.
*2: TEIKQKU PISTON RING manufactured piston ring.
*3: RIKEN manufactured piston ring.




Standards and Service Limits

r Engine Block — Section 7 {cont’d)

MEASUREMENT STANDARD (NEW} SERVICE LIMIT
Balancer shaft Journal diameter No. 1 journal (front) 42.722-42.734 {1.6820-1.6824} 42.71 (1.689)
No. 1 journal (rear) 20.938-20.950 {0.8243-0.8248) 20.92 (0.824)
No. 2 journals 38.712-38.724 {1.5241-1.5246) 38.70 (1.524)
No. 3 journals 34,722-34.734 (1.3670-1.3675) 34.71 (1.367)
Journal taper 0.005 {0.0002) —
End play Front 0.10-0.35 (0.004-0.014) -
Rear 0.06-0.18 {0.002-0.007) -
Total runout 0.02 (0.001} 0.03 (0.001)
Oil clearance No. 1 journal {rear) 0.050-0.075 {0.0020-0.0030) 0.09 (0.004)
No. 1 {front) and No. 3 journal 0.066-0.118 {0.0026-0.0046) 0.12 (0.005)
No. 2 journals 0.076-0.128 (0.0030-0.0050} 0.13 (0.005}
Balancer shaft 1.D. No. 1 journal ({front) 42.800-42.820 {1.6850-1.6958) 42.83 {1.686)
bearing No. 1 journal {rear) 21.000-21.013 {0.8268-0.8273) 21.02 (0.B28)
No. 2 journals 38.800-38.820 (1.5276-1.5283) 38.83 (1.529)
No. 3 journals 34.800-34.820 (1.3701-1.3709} 34.83 (1.371)
— Engine Lubrication — Section 8
MEASUREMENT STANDARD (NEW} SERVICE LIMIT
Engine oil Capacity £ (US gt, Imp qt} F22A1 engine 4.9 {5.2, 4.3) for engine averhaul
3.8 (4.0, 3.3} for ail change, including filter
H23A1 engine 5.4 (5,7, 4.8) for engine overhaul
4.0 {4.2, 3.5) for oil change, including filter
H22A1 engine 5.9 (6.2, 5.2) for engine overhaul
4.8 (5.1, 4.2} for oil change, including filter
| Qil pump Displacement ¢ {US qt, Imp gt)/min @rpm 73.5 (77.7, 64.7) @6,000
Inner-to-outer rotor radial clearance 0.02-0.16 {0.001-0.008) 0.20 (0.008)
Pump body-to-outer rotor radial clearance 0.10-0.19 {0.004-0.007) 0.21 (0.008)
Pump body-to-rotor axial clearance 0.02-0.07 (0.001-0.003} 0.12 {0.005}
Relief valve Pressure setting at oil termperature 176°F {80°C)

at idle
at 3,000 rpm

kPa {kg/cm?, psi)

70 {0.7, 10) min.
350 (3.5, 50) min.

— Cooling — Section 10

MEASUREMENT STANDARD (NEW)
Radiator Engine coclant capacity F22A1 engine M/T: 7.1 (7.5, 6.2} for overhaul
including engine, 3.5 (3.7, 3.1) for coolant change
heater, cooling A/T: 7.0 (7.4, 6.2} for overhaul
line and reservoir 3.4 (3.6, 3.0) for coolant change
+ £ {US gt, Imp qt) H23A1 engine M/T: 7.4 (7.8, 6.5) for overhaul
| 3.8 (4.0, 3.3) for coolant change
A/T: 7.3 (7.7, 6.4) for overhaul
3.7 (3.9, 3.3} for coolant change
H22A1 engine M/T: 7.8 (8.2, 6.9} for overhaul
. - 4.2 {4.4, 3.7) for coolant change
} _ Reservoir capacity 0.6 {0.86, 0.5
Radiator cap Opening pressure kPa (kgicm?, psi) 95-125 (0.95-1.25, 13.5-17.8)
H Thermostat Start to open OF {°C) 169-177 (76-80)
: Fully open 9F {°C) 194 (90)
Valve lift at fully open 8.0 {0.31) min.

; E Water pump

F22A1 engine
H23A1 engine
H22A1 engine

Displacement
£ {US qt, Imp qt)/min @rpm

165 (174, 145) @6,000
159 {168, 140) @6,000
163 (172, 143) @6,000

Radiator fan

ECT switch “"ON’’ F22A1, H23A1 engines
temperature H22A1 engine
ECT switch "“OFF'’ tempetature °F (°C}

194-205 (90-96)
198-208 (92-98)

Subtruct 4-13 {1-7} from actual **

ON’' temperature




N

’— Fuel and Emission — Section 11

Unit of length: mm (in)

MEASUREMENT

STANDARD {NEW)

Fuel pump

Displacement cc {US oz, imp oz) in 10 seconds

205 (6.93, 7.22) min.

Pressure regulator

Prassure with regulator vacuum hose disconnected
F22A1, H23A1 engines

kPa (kg/em?, psi)
H22A1 engine

255-305 (2.55-3.05, 36-43)
230-280 (2.3-2.8, 33-40)

Fuel tank

Capacity f {US gal, Imp gal}

60 (15.9, 13.2}

Engine

Fast idle rpm

1,400

Idle speed rpm with headlight and

cooling fan off

700 £50 {M/T: neutral%]
700 80 (A/T: E or position}

Idle CO %

0.1 max.

— Clutch — Section 12

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedal height to ffoor 208 (8.11) -
Stroke 135-145 (5.31-5.71} —
Pedal piay 1.0-7.0 {0.04-0.28) -
Disengagement height to floor 94 {3.70) min. -
Flywheel Clutch surface runout 0.05 {0.002) max. 0.15 (0.0086)
Clutch disc Rivet head depth 1.3 (0.051) min. 0.2 (0.008)
Surface runout 0.8 (0.03) max. 1.0 (0.04)
Thickness 8.4-83.1 {0.331-0.358) 6.0 {0.236}
Clutch cover Pressure plate warpage 0.03 (0.001) max. 0.15 {0.06)
~— Manual Transmission — Section 13
MEASUREMENT STANDARD {NEW) SERVICE LIMIT

Transmission oil Capacity ¢ (US qt, imp qt} 1.9 (2.0, 1.7) for oil change
2.0 (2.1, 1.8) for overhaul
Mainshaft End play 0.10-0.16 (0.0033-0.0063) Adjust with a shim,
Diameter of ball bearing contact area 27.977-27.990 (1.1015-1,1020} 27.94 (1.100)
Diameter of third gear contact area 37.984-38.000 {1.4954-1.4961) 37.93 (1.493)
Diameter of ball bearing contact area 27.987-28.000 (1.1018-1.1024) 27.94 (1.100}
Runout 0.02 {0.0008) max. 0.05 (0.002}
Mainshaft 3rd and 1.D. 43.009-43.025 (1.6933-1.6939) 43.080 (1.6961)
fourth gears End play 0.06-0.21 {0.0024-0.0083) 0.30 {0.012)
Thickness 3rd gear M2L5, M254 32.42-32.47 (1.276-1.278) 32.3(1.272)
M2F4 34.92-34.97 (1.375-1.377) 34.8 {1.370)
4th gear M2L5, M254 30.92-30.97 (1.217-1.219) 30.8 (1.213)
M2F4 31.42-31.47 (1.237-1.239) 31.3 1.232)
Mainshaft 5th gear 1.D. 43.009-43.025 (1.6933-1.6939) 43.080 (1.6961)
End play 0.06-0.21 (0.0024-0.0083) 0.30 {0.012)
Thickness 30.92-30.97 {1.217-1.219) 30.8 {1.213}
Countershaft End play 0.05-0.40 (0.0019-0.0157) 0.50 (0.02)
Diameter of needie bearing contact area 38.000-38.015 {1.4961-1.4967) 37.95 (1.494)
E;;';Tf;;gba” bearing and needle bearing | 5, 987.95.000 (0.9837.0.9845) | 24.94 (0.982)
Diameter of low gear contact area 39.884-40.000 (1.5742-1.5748) 39.93 (1.572)
Runout 0.02 (0.0008) max. 0.05 (0.002)
Countershaft 1st 1.D. 46.009-46.025 (1.8114-1.8120} 46.08 (1.814)
gear End play 0.04-0.10 {0.002-0.004) Adjust with a washer.
Countershaft 2nd 1.D. 47.009-47.025 (1.8507-1,8514) 47.08 (1.854)
gear End play 0.04-0.10 {0.002-0.004) Adjust with a collar.
Thickness 28.92-28.97 (1.139-1.141) 28.8 (1.13)
{cont'd)
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Standards and Service Limits

—— Manual Transmission — Section 13 (cont’d)

Gear-to-reverse gear shaft clearance

0.036-0.084 (0.0014-0.0033}

MEASUREMENT STANDARD (NEW} SERVICE LIMIT

Spacer collar LD. 36.48-36.49 (1.4362-1.4366) 36.50 {1.437)
{Countershaft 0.D. 41.989-42.000 {1.6531-1.6535) 41.94 {1.652)
2nd gear) Length A 29.02-29.04 (1.1425-1.1433)

B 29.07-29.09 (1.144-1.145) -
Space collar I.D. jB 31.002-31.012 (1.2205-1.2209) 31.06 {1.223)
{Mainshaft 4th and 0.D. 37.9892-38.000 {1.4956-1.4961) 37.94 (1.494)
5th gear) Length A T A | 56.45-56.56 (2.222-2.226) -

B 26.03-26.08 {1.0248-1.0268) —
Reverse idler gear 1.D. 20.016-20.043 (0.7880-0.7891} 20.09 (0.7209}

0.160 {0.0006}

Shaft outer diameter
Shift arm cover clearance

15.41-15.68 (0.607-0.617)
0.032-0.102 {0.0013-0.0040}

Syncro ring g‘lar;?;to—gear clearance (ring pushed against 0.85-1.10 (0.034-0.043) 0.40 (0.016)
Dual cone Clearance {ring pushed against gear)
synchro ring Quter synchro ring-to-gear 0.95-1.68 (0.037-0.066) 0.6 (0.024)
Inner synchro ring-to-gear 0.5-1.0 {0.02-0.04) 0.3 10.01)
Quter synchro ring-to-synchro cone 0.5-1.0 {0.02-0.04) 0.3 (0.01)
Shift fork Finger thickness M2L5, M2S4 6.2-6.4 (0.244-0.252)
M2F4 7.4-7.6 {0.291-0.299) -
Fork-to-syncro sleeve clearance 0.35-0.65 (0.014-0.026) 1.0 {0.039)
Reverse shift fork Pawl groove width 13.0-13.3 {0.51-0.52} -
Fork-to-reverse idle gear clearance 0.5-1.1 (0.02-0.43) 1.8 {0.07)
Groove width at A 7.05-7.25 (0.278-0.2854) -
/_ at B 7.4-7.7 {0.29-0.30) -
Fork-to-fifth/ B at A 0.05-0.35 {0.002-0.014) 0.5 (0.02)
reverse shift at B 0.4-0.8 (0.02-0.03} 1.0 (0.04)
shaft clearance
Shift arm 1.D. 15.973-16.000 {0.6289-0.6299) -
Shift arm-to-shaft clearance 0.005-0.059 {0.0002-0.0023)
Shift fork diameter at contact area 12.9-13.0 (0.508-0.512} -
Shift-arm-to-shift fork shaft clearance 0.2-0.5 (0.01-0.02) 0.6 {0.2)
Select lever Pin size of contact area 7.9-8.0{0.311-0.315) —
Select lever-to-shift peice clearance 0.05-0.25 {0.002-0.010) 0.5 (0.020)

Shift arm lever

0.D.
Transmission housing clearance

15.941-.15.968 (0.6276-0.6287)
0.027-0.139 (0.0011-0.0055)

Interlock

Bore diameter
Shift arm lever clearance

16.00-16.05 {0.630-0.632)
0.032-0.109 (0.0013-0.0043}




Unit of length mm (in}

900 (9.0, 128)
throttle more than 3/16 open

— Automatic Transmission — Section 14
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Transmission Capacity € {US qt, Imp qt) 6.0 (6.3, 5.3} for overhaul
fluid 2.4 {2.5, 2.1} for fluid change
Hydraulic Line pressure at 2,000 rpm 800 (8.0, 114} 750 (7.5, 107}
—] pressure in Iﬁﬁ]or position throttle fully-closed throttle more than 3/16
(F22A1 engine) open
850 (8.5, 121)
kPa {kg/cm2, throttle more than 3/16 open
~—1 psi) 4th_clutch pressure at 2,000 rpm 530 (5.3, 75) 480 {4.8, 68} throttle
in position throttle fully-closed fully-closed
| 850 (8.5, 121) 750 (7.5, 107)
] throttle more than 3/16 open throttle more than 3/16
open
3rd_and 2nd clutch pressure at 2,000 rpm 500 (5.0, 71} 450 (4.5, 64)
in position throttle fully-closed throttle fully-closed
| I
850 (8.5, 121) 750 (7.5, 107)
throttle more than 3/16 open throttle more than 3/16
open
Bl 2nd clutch pressure at 2,000 rpm
in position B0O-850 (8.0-8.5, 114-121) 750 (7.5, 107}
Tst and 1st-hold clutch pressure
at 2,000 rpm in [1] position 800-850 (8.0-8.5, 114-121) 750 {7.5, 107}
Throttle B pressure Throttle fully closed 01{0, O -
Throttle fully open 800-850 (8.0-8.5, 114-121} 750 {7.5, 107)
— Hydraulic Line pressure at 2,000 rpm 850 (8.5, 121) 800 (8.0, 114)
pressure in [ﬁor E] position throttle fully-closed throttle more than 3/16
{H23A1 engine} open
200 (9.0, 128)
_| kPa (kg/cm?2, throttle more than 3/16 open
psi) 4rd cluteh pressure at 2,000 rpm 530 (6.3, 75) 480 (4.8, 68) throttle
in position throttle fully-closed fully-closed
I
— 900 (9.0, 128) 800 (8.0, 114)
throttle more than 3/16 open throttle more than 3/16
. open
3rd and 2nd clutch pressure at 2,000 rpm 500 (5.0, 71} 450 (4.5, 64)
in position throttle fully-closed throttle fully-closed

I
800 (8.0, 114}
throttle mere than 3/16
open

2nd clutch pressrue at 2,000 rpm

in position 850-900 (8.5-9.0, 121-128) 800 {8.0, 114}
1st and 1st-hold clutch pressure
at 2,000 rpm in | 1] position 850-200 (8.5-8.0, 121-128) 800 (8.0, 114)
Throttie B pressure Throttle fully closed 010, 0) -
Throttle fully open 850-800 (8.5-9.0, 121-128} 800 (8.0, 114}
Stall speed rpm F22A1 engine 2,350-2,650 —
{Check with car on level ground) H23A1 engine 2,600-2,900 —

{cont’d)

3-9




Standards and Service Limits

— Automatic Transmission — Section 14 {(cont’d)

Torque converter side
Qil pump side
Oil pump gear side clearance
Oil pump gear-to-body clearance Drive
Driven
0il pump driven gear 1.D.
Qil pump shaft 0.D.

27.000-27.021 {1.0630-1.1638)
29.000-29.013 (1.1417-1.1422)
0.03-0.05 {0.001-0.002}
0.210-0.265 {0.0083-0.0104)
0.070-0.125 {0.0028-0.0049)
14,016-14.034 (0,5518-0.5525)
13.980-13.990 (0.5504-0.5508)

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch Clutch initial clearance 1st-hold 0.80-1.00 (0.031-0.039) -
1st, 2nd 0.65-0.85 {0.026-0.033} -
3rd, 4th 0.4-0.6 {0.016-0.024) -
Clutch return spring free length 1st, 2nd, 3rd, 4th 33.5 (1.32) 31.5 {1.24)
Clutch disc thickness 1.88-2.00 {0.074-0.078) Until grooves worn out.
Clutch plate thickness  1st, 1st-hold 1.95-2.05 (0.077-0.081) Discoloration
2nd, F22A1 engine 2.55-2.65 (0.089-0.093)
H23A1 engine 1.95-2.05 {0.077-0.081)
3rd, 4th 2.25-2.35 {0.089-0.093) Discoloration
Clutch end plate thickness Mark 1 2.05-2.10 (0.081-0.083} Discoloration
Mark 2 2.15-2.20 {0.085-0.087)
Mark 3 2.25-2.30 (0.089-0.091}
Mark 4 2.35-2.40 (0.093-0.094)
Mark 5 2.45-2.50 {0.096-0.098)
Mark 6 2.55-2.60 (0.100-0.102)
Mark 7 2.65-2.70 {0.104-0.106)
Mark B 2.75-2.80 {0.108-C.110}
Mark 9 2.85-2.90 (0.112-0.114) Discoloration
Valve body Stator shaft needle bearing contact |.D.

Woear of damage

0.07 (0.003)

Wear or damage
Wear or damage

Shifting device,
parking brake
and throttle
control system

Reverse shift fork finger thickness
Parking brake ratchet pawl
Parking brake gear

Throttle cam stopper height

5.90-6.00 (0.232-0.236)

17.0-17.1 (0.669-0,673)

5.40 {0.213}
Wear or
other defect

Servo body

Shift fork shaft bore 1.D.
Shift fork shaft valve hore |.D.

14.000-14.010 {0.5512-0.5516}
37.000-37.039 (1.4567-1.4582)

37.045 (1.4585)

Regulator valve
body

Sealing ring contact |.D.

35.000-35.025 (1.3780-1.3789}

35.05 (1.3799)

Accumulator
body

Sealing ring contact 1.D.

32.000-32.013 (1.2598-1.2604)

32.050 (1.2618)

Stator shaft

Sealing ring contact |.D.

29.000-29.013 {1.1417-1.1422)

29.050 {1.1437}

Transmission

Diameter of needle bearing contact area
On mainshaft of stator shaft
On mainshaft of 3rd gear collar
On mainshaft of 4th gear collar
On countershaft of 1st gear collar
On countershaft of 4th gear
On countershaft of parking gear
On countershaft of reverse gear
On secondary shaft of 1st gear
On secondary shaft of 2nd gear
On reverse idler gear shaft

Inside diameter
Mainshaft 3rd gear
Mainshaft 4th gear
Countershaft 1st gear
Countershaft 4th gear
Countershaft reverse gear
Countershaft idler gear
Secondary shaft 1st gear
Secondary shaft 2nd gear
Reverse idler gear shaft holder

22.984-23.000 (0.9049-0:9055)
45.984-46.000 (1.8104-1,8110}
31.984-32.000 (1.2592-1.2598}
40.984-41.000 {1.6135-1.6142)
31.975-31.991 (1.2589-1.2595)
39.984-40.000 (1.5742-1.5748)
35.979-36.000 {1.4165-1.4173}
31.975-31.991 (1.2589-1.2595)
31.975-31.991 (1.2589-1.2595)
13.990-14.000 (0.5508-0.6612}

52.000-52.019 (2.0472.2.0480)
38.005-38.021 {1.4963-1.4969)
47.000-47.016 {1.8504-1.8510)
38.000-38.016 {1.4961-1.4967}
42.000-42.016 (1.6535-1.6542}
48.000-48.016 (1.8898-1,8904)
37.000-37.016 (1.4567-1.4573)
37.000-37.016 {1.4567-1.4573}
14.416-1.434 (0.5676-0.5683)

Wear or damage
[

\

Wear or damage
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— Automatic Transmission — Section 14

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission
{cont’d)

Mainshaft 3rd gear collar tength
Mainshaft 4th gear collar length
Countershaft 1st gear collar length
Thrust washer thickness

Countershaft 1st gear

Countershaft idler gear
Countershaft parking gear length
Secondary shaft 1st gear distance collar
length
Secondary shaft 2nd gear thrust washer
thickness

19.50-19.55 (0.768-0.770}
47.50-47.55 (1.870-1.872)
27.50-27.55 (1.083-1.085)
1.45-1.60 (0.057-0.059)
3.45-3.55 (0.136-0.140)
4.95-5.00 {0.195-0.197}

4.35-4.45 (0.1713-0.1752)

25.030-25.048 (0.9854-0.9861)

Wear or damage
wear or damage
Woear or damage

Wear or damage
Wear or damage
Wear or damage

Wear or damage

Wear or damage

Secondary shaft 2nd gear spline washer
thickness

4.02-4.05 (0.158-0.159)
4.07-4.10 (0.160-0.161)
4.12-4.15 {0.162-0.163)
4.17-4.20 (0.164-0.165)
4.22-4.25 {0.166-0.167)
4.27-4.30 {0.168-0.169)
4,32-4.35 {0.170-0.171}
4.37-4.40 (0.172-0.173}
4.42-4.45 (0.174-0.175)

MEASUREMENT

STANDARD (NEW)

Wire Dia. 0.D. Free Length No. of Coils
Spring Regulator valve spring A F22A1 engine 1.8 {0.071) 14.7 {0.579) 86.5 (3.406} 16.5
H23A1 engine 1.8 (0.071) 14.7 (0.579) 88.6 (3.488} 16.5
Regulator valve spring B 1.8 (0.071) 9.6 {0.378) 44.0 (1.732} 12.7
Stator reaction spring 4.5 (0.177} 35.4 (1.394) 30.3 (1.193) 1.92
Torque converter check valve spring 1.1 (0.043) 8.4 (0.331} 36.4 (1.433) 12.0
Relief valve spring 1.0 {0.039) 8.4 {0.331) 39.1 {1.639) 15.1
Cooler relief valve spring 1.1 (0.043) 8.4 10.331) 46.8 {1.843} 17.0
2nd orifice control valve spring 0.6 10.024) 6.6 (0.260) 58.3 (2.295) 16.8
Orifice control valve spring 0.8 (0.031} 6.6 (0.260) 52.5 {2.067) 33.0
Servo control valve spring 1.0 {0.039) 8.1 (0.319) 52.6 {2.071} 22.4
4th exhaust valve spring 0.9 {0.035) 7.1 (0.280) 60.8 (2.394) 28.9
Throttle valve B adjusting spring 0.8 10.031) 6.2 {0.244) 30.0 {1.1871) 8.0
Throttle valve B spring 1.4 {0.055) 8.5 {0.335} 41.5 (1.634) 10.5
1.4 {0.055) 8.5 {0.335} 41.5 (1.634) 11.2
1.4 (0.055) 8.5 (0.335) 41.6 (1.638) 12.4
1-2 shift valve spring 1.0 (0.039) 8.6 (0.339) 41.3 (1.626) 16.9
2-3/3-4 shift valve spring 0.9 (0.035) 7.6 {0.299) 57.0 (2.244) 26.8
1st-hold accumulator spring 4.01{0.157) 25.0 {0.984) 64.7 (2.547) 7.3
1st accumulator spring 1.8 {0.071} 16.3 (0.642) 115.4 {4.543) 18.6
4th accumulator spring 2.9 (0.114) 22.0 (0.866) 90.1 {3.547) 10.9
2nd accumulator spring 3.31{0.130) 22.0 (0.B66) 84.9 (3.343} 11.1
3rd accumulator spring 2.6 {0.102) 17.5 (0.689) 104.5 {4.114) 18.0
Lock-up shift valve spring 0.9 {0.035) 7.6 {0.229) 73.7 (2.902) 32.0
Lock-up timing valve spring 0.8 (0.631) 6.6 {0.260} 51.1 (2.012) 14.7
CPC valve spring 1.4 (0.055) 9.4 {0.370) 33.0 (1.299) 10.5
Muodulator valve spring 1.4 (0.055) 9.4 (0.370) 33.0 {1.299) 10.5
Lock-up control valve spring 0.7 (0.028) 6.6 {0.260) 38.0 {1.496) 14.1
3rd kick-down valve spring 1.1 (0.043}) 7.6 {0.299) 48.3 {1.902) 23.3
3-2 kick-down valve spring 1.2 {0.047) 7.1 {0.280) 46.9 (1.846) 20.6
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Standards and Service Limits

— Differential (Manual transmission) — Section 15
MEASUREMENT STANDARD (NEW) SERVICE LIMIT

;ier"aﬂrI driven Backlash 0.085-0.142 (0.0033-0.0056) 0.20 (0.008)
Differential Pinion shaft contact area |.D. 18.000-18.018 (0.7087-0.7094} —
carrier Carrier-to-pinion clearance 0.013-0.047 (0.0005-0.0019) 0.10 {0.004)}

Driveshaft contact area I.D. 28.005-28.025 (1.1026-1.1033} -

Carrier-to-driveshaft clearance Right 0.025-0.066 (0.0010-0.0026) 0.12 {0.0086)

Left 0.056-0.091 (0.0022-0.0036) 0.15 {0.006}

Differential Backlash 0.05-0.15 {0.002-0.006) Adjust with a shim

1.D. 18.042-18.066 {0.7103-0.7113) -

Pinion gear-to-pinion shaft clearance 0.055-0.095 {0.0022-0.0037) 0.15 (0.0086)
Taper roller Starting Torgue N-m (kg-cm, Ib-in} 1.4-2.6 (14-26, 12-23} Adjust with a shim
bearing preload

— Differential (Automatic transmission} — Section 15
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Final driven gear| Backlash 0.085-0.142 (0.0033-0.0056) 0.20 (0.008)
Differential Pinion shaft contact area |.D. 18.000-18.018 (0.7087-0.7094) —
carrier Carrier-to-pinion clearance 0.017-0.047 {0.0007-0.0018) 0.10 {0.004)
Driveshaft contact area I.D. 28.006-28.025 (1.1026-1.1033) -
Carrier-to-driveshaft clearanace 0.025-0.066 {0.0010-0.0026) 0.12 {0.009)
Differential Backlash 0.05-0.15 (0.002-0.006) Adijust with a shim
1.D. 18.042-18.066 {0.7103-0.7113) -
Pinion gear-to-pinion shaft clearance 0.0569-0.095 (0.0023-0.0037) 0.12 (0.0085)
Taper roller Starting Torque New bearing 2.8-4.0 (28-40, 24-35) Adjust with a shim
bearing preload | N-m (kg-cm, Ib-in) Reused bearing 2.56-3.7 (25-37, 22-32)

(40°C) min.fidle. Do not run for more than 5 seconds).
kPa {kg/cmZ2, psil

— Steering — Section 17
MEASUREMENT STANDARD (NEW)
Steering whaeel Play at steering wheel circumfarence 0-10 {0-0.4)
Starting load at steering wheel circumference N (kg, Ibs)

Engine running 30 (3.0, 6.6}

When the hydraulic system to the power steering

speed sensor is cut off 50 (5.0, 11.0}
Gearbox Angle of rack-guide-screw loosened from locked position 20 * g°
Purmp Pump pressure with valve ciosed (oil temp./speed: 105°F

7.000-8,000 {70-80, 995-1,138)

Power steering
fluid

Recommended fluid
Fluid capacity System
¢ {US gt, iImp gt} Reservoir

Honda power steering fluid-V
1.7 (1.80, 1.50)
0.5 (0.53, 0.44)

Power steering
belt*

Deflection with 100 N (10 kg, 22 |bs) between pulleys

13.5-16.5 (0.53-0.65) with used belt
9.5-11.5 (0.37-0.45) with new belt

Balt tension N (kg, ibs)
Measured with beit tension gauge

350-500 (35-50, 77-110) with used belt
700-900 (70-90, 154-198) with new belt

* When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.

I:
I
|

Readjust deflection or tension to used belt values.




Unit of length mm ({in}

— Suspension — Section 18
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Wheel Camber Front 0° 00’ x1° —
alignment Rear —0% 45’ +1° -
{(2WS) Caster Front 2° 40’ £1° -
Total toe Front 0% 2.0(0 +0.08) —
Rear IN 2.0 £2.0 (0.08 £0.08) -
Front wheel turning angle Inward wheel 36° 20 +2° —
Outward wheel 29° 40’ -
Wheel Camber Front 0° 00" +1*° —
alignment Rear —0° 45’ £30° -
{4WS) Caster Front 2° 40 £1° —
Total toe Front 0+ 2010 £0.08) -
Rear IN 2.0 £2.0 (0.08 +£0.08} -
Wheel turning angle Inward wheel Front 367 20" +2° -
Rear 6° 00’ %1° —
Cutward wheel Front 29° 207 -
Rear 6° 20" -
Wheet Rim runout {Aluminum wheel} Axial 0-0.7 {0-0.03) 2.0 {0.08})
Radial 0-0.7 {0-0.03) 1.5 (0.06}
Rim runcut {Steel wheel} Axial 0-1.0 (0-0.04) 2.0 10.08)
Radial 0-1.0 (0-0.04) 1.5 (0.08)
Wheel bearing End play Front 0-0.05 (0.002) —
Rear 0-0.05 (0.002) —

— Brakes — Section 19

MEASUREMENT

STANDARD (NEW}

SERVICE LIMIT

Parking brake
lever

Play in stroke at 200 N (20 kg, 44 Ibs} lever force

To be locked when pulled
6-10 notches

Foot brake Pedal height {with floor mat removed} M/T 165 (6.5} min. —
pedal AT 186 (7.3) min. —
Free play 1-5 {1/16-13/64) —
Master cylinder | Piston-to-pushrod clearance Cars without ABS 0-0.4 {0-0.02) -
Cars with ABS 0-0.2 {0-0.01) —
Disc brake Disc thickness Front 23.0 {0.09} 21.0 10.83)
Rear 10.0 {0.39) 8.0 {0.31)
Disc runout Front — 0.10 {0.004)
Rear - 0.10 {(0.004)
Disc parallelism Front and rear — 0.015 {0.0006)
Pad thickness Front H22A1, H23A1 engine 12.5 {0.49) 1.6 (0.06)
H22A1 engine 11.0 {0.43) 1.6 (0.06)
Rear 9.0 (0.35) 1.6 (0.06)
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Standards and Service Limits

— Air Conditioning — Section 22

Pulley-to-pressure plate clearance

MEASUREMENT STANDARD (NEW)
Air conditioning| Lubricant capacity Condenser 10 (1/3)
system cc {fl oz} Evaporator 30N
Line or hose 10 (1/3)
Reservoir 10 (1/3)
Compressor Lubricant capacity cc (fl oz} 130-150 (4 1/3 - B}
Field coll resistance at 68°F {20°C) Q 3.056-3.35

0.35-0.65 {0.014-0.026}

Compressor Deflection with 100 N {10 kg, 22 Ibs}
belt* between pulleys

10.0-12.0 {0.39-0.47) with used belt
4.5-7.0 (0.18-0.28B) with new belt

Belt tension N {kg, |bs}
Measured with belt tension gauge

450-600 {45-60, 99-132) with used beit
950-1,150 (96-115, 209-254) with new belt

* When using a new belt, adjust defiection or tension to new values. Run the engine for 5 minutes then turn it off.

Readjust deflection or tension to used belt values.

— Electrical — Section 23

MEASUREMENT STANDARD [(NEW)
Ignition coil Rated voltage V 12
Primary winding resistance at 68 °F {20°C} {1 0.6-0.8
Secondary winding resistance at 68 °F {20°C} k{} 14-22
Spark Plug Type See Section 23
Gap 1.0-1.1 (0.39-0.43)
Ignition timing At idling e BTDC 16° £ 2° (Red) BTDC

Alternator belt™

Deflection with 100 N {10 kg, 22 ibs)
between pulleys

10.5-12.5 (0.42-0.51) with used belt

8.0-10.0 {0.32-0.40) with new

belt

Belt tension N (kg, lbs)
Measured with belt tension gauge

300-450 (30-45, 66-99) with used belt
550-750 (556-75, 121-165) with new belt

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Alternator Output 13.5 V at hot A 80/90 -
(NIPPONDENSOQ)| Coil resistance (rotor) {1 2.7-3.1 —
Slip ring 0.D. 14.2-14.4 {0.56-0.57} 12.8 (0.50}
Brush length 10.5 (0.41) 1.5 {0.06}
Brush spring tension g (o2} 300-360 {10.6-12.7) —
Starter motor Type Spar gear reduction, Permanent magnet
{MITSUBA Mica depth 0.4-0.5 [{0.016-0.020) 0.15 (0.006)
1.4 kW) Commutator runout 0-0.02 (0-0.0008) 0.05 {0.002)
Commutator 0.0, 28.0-28.1 (1.102-1.106}) 27.5 (1.083)
Brush length 15.8-16.2 (0.62-0.64) 10.0 10.39)
Brush spring tension (new) N {kg, ibs) 16.0-18.0 (1.60-1,80,
3.53-3.93) —
Starter motor Type Spar gear reduction, Permanent magnet
(MITSUBA Mica depth 0.4-0.5 {0.016-0.020) 0.15 {0.006)
1.6 kW) Commutator runout 0-0.02 {0-0.0008) 0.05 {0.002)
Commutator 0.D, 28.0-28.1 {1.102-1.106} 27.5 {1.083)
Brush length 15.8-16.2 {0.62-0.64) 10.0 {0.39)
Brush spring tension {new) N (kg, lbs} 16.0-18.0 {1.60-1.80,
3.53-3.93) -

|
|

Readjust deflection or tension to used belt and values.

* When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.




L

l

Design Specifications

ITEM METRIC ENGLISH NOTES
Dimensions Overall Length 4,440 mm 174.8 in
Overall Width 1,765 mm 69.5 in
Overall Height 1.290 mm 50.8 in
Wheelbase 2,550 mm 100.4 in
Track F/R 1,5625/1,615 mm 60.0/69.6 in
Ground Clearance 145 mm 5.7 in
Seating Capacity Four
WEIGHT (USA) Gross Vehicle Weight Rating (GVWR) - 3,790 Ibs
WEIGHT {CANADA) Gross Vehicle Weight Rating (GVWR) 1,720 kg -
ENGINE Type F22A1 engine Water-cooled, 4-stroke SOHC
gasoline engine
H23A1 engine Water-cooled, 4-stroke DOHC
gasoline engine
H22A1 engine Water-cooled, 4-stroke DOHC
VTEC gasoline engine
Cylinder Arrangement Inline 4-cylinder, transverse
Bore and F22A1 engine 85.0x95.0 mm 3.36x3.74 in
Stroke H23A1 engine 87.0x 95.0 mm 3.42x3.74 in
H22A1 enigne 87.0x 90.7 mm 3.43x3.57 in
Displacement F22A1 engine 2,186 cm3 (cc) 132 cu-in
H23A1 engine 2,259 cm3 (cc} 138 cu-in
H22A1 engine 2,157 cm? {cg) 132 cu-in
Compression F22A1 engine 8.8:1
Ratio H23A1 engine 98:1
H22A1 engine 10.0:1
Valve Train  F22A1 engine Belt driven, SOHC 4-valve per cylinder
H23A1 engine Belt driven, DOHC 4-valve per cylinder
HZ22A1 engine Beit drive, DOHC 4-valve per cylinder VTEC
Lubrication System Forced and wet sump, trochoid pump
Fuel Required F22A1 engine UNLEADED grade gasoline with 86 Pump
Octane Number or higher
H23A1, H22A1 engines Premium UNLEADED grade gasoline with
91 Pump QOctane Number or higher
STARTER Makes/Type MITSUBA/Spur gear reduction,
permanent magnet
Normal Qutput 1.4 kW, 1.6 kW
Nominal Voltage 12V
Hour Rating 30 seconds
Direction of Rotation Counterclockwise as viewed from gear end
Weight 3.7 kg | 8.2 Ibs
CLUTCH Clutch Type M/T Single plates dry, diaphragm spring
A/T Torque converter
Clutch Facing Area M/T 203 cm? | 31 sg-in
TRANSMISSION Transmission Type M/T Synchronized 5-speed forward, 1 reverse
AT Electronically controlled
4-speed automatic, 1 reverse
Primary Reduction Direct 1 : 1
Manual Transmission Engine type F22A1 H23A1 H22A1
Gear Ratio 1st 3.307 3.307 3.307
2nd 1.809 1.857 1.950
3rd 1.230 1.320 1.360
4th 0.903 1.034 1.071
5th 0.705 0.812 0.870
Reverse 3.000 3.000 3.000
Final Reduction Gear type Single helical gear
Gear ratio 4.062 | 4.266 | 4.266




Design Specifications

— {cont'd)
ITEM METRIC ENGLISH NOTES
TRANSMISSION Automatic Engine type F22A1 H23A1
{cont’d) Gear Ratio 1st 2.705 2.705
2nd 1.482 1.536
3rd 1.028 1.057
4th 0.707 0.750
5th — —
Reverse 2.047 2.047
Final Reduction Gear type Single helical gear
Gear ratio 4.285 4,428
AIR CONDITIONING Cooling Capacity 3,700 Kcalth 14,682 BTU/h
Conditions:
Compressor Speed 1,800 rpm
Qutside Air Temperature 27 °C | 81 °F
Outside Air Humidity 50 %
Condenser Air Temperature 356 °C 95 °F
Condenser Air Velocity 2.5 m/sec 8.2 ft/sec
Blower Capacity 460 m3/h 16,247 cu-ftth
Compressor Type/Makes Scrool type/SANDEN
No. of Cylinder -
Capacity 85.7 cclrev | 5.23 cu-infrev
Max. Speed 10,000 rpm
Lubricant Capacity 130 cc | 4 113 fl 0z SP-10
Condenser Type Corrugated fin type
Evaporator Type Corrugated fin type
Blower Type Sirocco fan
Motor Input 220Wn2v
Speed Control 4.speed
Max. Capacity 460 m3/h | 16.247 cu-ft/h
Temp. Control Air-mix type

Comp. Clutch  Type
Power Consumption

Dry, single plate, poly-V-belt drive
42 W max./12 V

Shock Absorber, Front and Rear

Refrigerant Type R-134a
Quantity 650-% g [ 18.4-580 0z
STEERING Type Power assisted, rack and pinion
SYSTEM Overall Ratio 2WS: 15.86, 4WS: 16.1
Turns, Lock-to-Lock 2WS: 2.91, 4WS: 2.77
Steering Wheel Dia. 380 mm | 15.0 in
SUSPENSION Type, Front Independent double wishbone,
coil spring with stabilizer
Type, Rear Independent double wishbone,

coil spring with stabilizer
Telescopic, hydraulic nitrogen gas-filled




ITEM METRIC I ENGLISH NOTES
WHEEL Camber Front 0° 00’
ALIGNMENT Rear ~1°9 45’
Caster 2° 40’
Total Toe Front O mm 0in
Rear In 2.0 mm | In 0.08 in
BRAKE SYSTEM Type, Front Power-assisted self-adjusting
ventilated disc
Rear Power-assisted self-adjusting solid disc
Pad and Lining Surface Area: Front 58.0cm2 x 2 l 8.99 sg-inx 2
—— Rear 27.0cm2 x 2 4.18 sg-inx 2
Parking Brake Kind and Type Mechanical actuating, rear two wheel
brakes
TIRE Size 185/70 R 14 87 H *!
205/55 R 15 87 v *2
*1: 8 T125/70 D 15 {Spare tire) *?
*2; Except § T135/80 D 15 (Spare tire) *2
ELECTRICAL Battery 12 V-55AH/BHR
| Starter 12 V-1.4 kW, 12 V-1.6 kW
Alternator 12 V-90 A, 80 A

Fuses In Under-dash Fuse/Relay Box
In Under-hood Fuse/Relay Box

Headlights High
Low

Front Turn Signal Lights

Front Parking Lights

Rear Turn Signal Lights

Brake/Taillights

High Mount Brake Light

Side Marker Lights Front
Rear

Back-up Lights

License Plate Lights

Interior Lights

Trunk Lights

Gauge Lights

Indicator Lights

7.

5A, 10A 15A, 20A, 30 A
7.5 A,

10 A, 15 A, 20 A, 40 A,
50 A, 60 A, 100 A
12 vV-65 W
12 V-55 W
12 v-32 CP
12V-5wW
12 V-45 CP
12 V-43/3 CP
12V-21 CP
12 V-3 CP
12V-3CP
12v-32W
12V-8W
12Vv-8W
12 V-3.4 W
12V-3.0W, 1.4 W
12V-1.12W, 1.4 W, 3.0W, 3.2W

Warning Lights 12v-1.4 W
llumination and Pilat Lights 12V-1.4 W, 1.12 W, 0.84 W, LED
Heater lllumination Lihgts 12 V-1.4 W




r Body Specifications

‘ I Unit: mm (in}

N

\ s om o6zt

'

1,525 (60.0)
1.765 (69.5)
 ————
(oo |
1,615 (69.8})

| D |
|
-
. -
L]
2,550 (100.4}
4,440 1174.8)
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Maintenance




Lubrication Points

For details of lubrication points and types of lubricants to be applied, refer to the lllustrated Index and various work pro-

cedures (such as Assembly/Reassembly, Replacement, Overhaul, Installation, etc.} contained in each section.

No. LUBRICATION POINTS LUBRICANT
1 Engine API Service Grade: Use ‘‘Energy Conserving II"
SG grade oil.
F22A1, H23A1 engine: 5 W—30 preferred.
H22A1 engine: 10 W—30 preferred.
SAE Viscosity: See chart below.
2 Transmission Manual AP Service Grade: SF or SG
SAE viscosity:
10 W—30 or 10 W—40
Automatic Honda Premium Formula Automatic Transmission
Fiuid or an equivalent DEXRON® [I Automatic
transmission fluid
3 Brake Line Brake fluid DOT3 or DOT4
4 Clutch Line Brake fiuid DOT3 or DOT4
5 Power steering gearbox Steering grease P/N 08733 —8070E
6 Shift lever pivots (Manual transmission} ‘Grease with molybdenum disulfide
7 Release fork {Manual transmission)
8 Steering boots
9 Steering ball jeints
10 Select lever (Automatic transmission}
11 Pedal linkage
12 intermediate shaft
13 Brake master cylinder pushrod Multi-purpose grease
14 Trunk hinges and latch purp 9
15 Door hinges upper/lower and latches
16 Door opening detents
17 Fue! fill id
18 Engine hood hinges and engine hood latch
19 Clutch master cylinder pushrod
20 Throttle cable end
21 Caliper Piston seal, Dust seal, -
. \ . Silicone grease
Caliper pin, Piston
22 Shift and select cable ends
23 Powaer steering system Honda power steering fiuid-V
24 A/C Compressor Compressor oil SP10 P/N 38899 —P1 3-003
Select the oil for your car according to this chart:
F22A1, H23A1 engine H22A1 engine
Ambient Temperature Ambient Temperature
1T — AL
I T N
LW — 1 PREFERKED
-20 a 20 40 60 80 100°F -20 [ 20 40 80 BO 100°F
3 20 1w o 1o 28 30 #0°C o m -io 6 16 20 30 eorc
An oil with a viscosity of 5 W—30 is preferred for im- An oil with a viscosity of 10 W—230 is preferred
proved fuel economy and year-round protection in the for improved fuel economy and year-round protec-
car. You may use a 10 W—230 oil if the climate in tion in the car. You may use a 5 W—30 oil if the
your area is limited to the temperature range shown climate in your area is within the temperature
on the chart. range shown on the chart.
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Outline
— Description

. The new H22A1 engine is an in-line 4-cylinder DOHC design displacing 2,157 cm? {131.6 cu-in). It is water cooled and
equipped with a center piug type pent-roof combustion chamber. It is specified to use premium unleaded fuel and uses a
PGM-F| (Sequential Multiport Fue! Injection) system. This engine incorporates a mechanism called Honda Variable Valve
Timing and Valve Lift Electronic Control {YVTEC} Systermn.

This system allows the timing and lift of the intake and exhaust vaives ta be changed simultaneously. The engine also in-
cludes a electronically-controlled intake manifoid system that varies the volume of the intake chamber.

———
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e
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Major Specifications

Type Water cooled 4-stroke, In-line 4-cylinder gasoline engine
Displacement 2,157 cm? {131.6 cu-in)
Bore x Stroke 87.0 x 90.7 mm (3.43 x 3.57 in)
Compression Ratio 10.0 :1
) Cam, Valve Mechanism Dual over-head camshaft, VTEC
) Valve Train Belt Driven
Fuel Supply System Sequential Multiport Fuel Injection (SFI}

Main Features:

The cylinder head is made of aluminum alloy, a center plug type, pentroof-shaped combustion chamber is used, and
the 4-valve system uses 2 intake valves and 2 exhaust valves.

The camshafts and the valve train are driven with the timing bett, and the two balancer shafts are driven by the timing
balancer beit. Belt tension is automatically adjusted.

The cylinder block is made of aluminum alloy using fiber reinforced metal {FRM) sleeves.

The crankshaft is made by forging, the mainshaft is supported at five points and has eight balancer weights.

The balancer shafts employ a gear-type reverse mechanism to reduce secondary engine vibration.

The intake manifold is made of aluminum alloy, and the heat riser is used for heating the air/fuel mixture.

The exhaust manifold is made of stainless steel.

The electronic fuel injection system is of a sequential maltiport fuel injection type and injects fuel into all four
cylinders, the throttle body is of a one-barrel side-draft type.

The ignition system is a fully-transistorized, contactless type. The spark advance is electronic.

The air cleaner is equipped with a resonator.

The radiator is of a corrugated type, and the cooling fan is electrically powered,

5-3




VTEC

— Qutline

The engine is equipped with multiple cam lobes per cylinder, providing one valve timing and valve lift profite at low speed
and a different profile at high speed. Switch-over from one profile to the other is controlled electronically, and is selected

by monitoring current engine speed and load.

@ CAMSHAFT
@ CAM LOBES FOR LOW RPM
@ CAM LOBES FOR HIGH RPM
. @ PRIMARY ROCKER ARM
' @ MID ROCKER ARM
. @ SECONDARY ROCKER ARM
@ HYDRAULIC PISTON (A}
@ HYDRAULIC PISTON (B}
@ STOPPER PISTON
@ LOST MOTION ASSEMBLY
@ EXHAUST VALVE
@ INTAKE VALVE
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ad In general, it would be ideal if the high rpm performance of a racing engine and the low rpm performance of a standard
ad passenger car engine could be combined in a single engine. This would result in a maximum performance engine with a
wide power band. Two of the major differences between racing engines and standard engines are the timing of the in-
take/exhaust valves and the degree of valve lift. Racing engines have longer intake/exhaust timing and a higher valve lift
than standard engines. The Honda Variable Valve Timing and Valve Lift Electronic Control System takes this into ac-
count, When valve actuation is set for low rpm timing and lift, low rpm torque is better than in a standard engine. When
valve actuation is then switched for high rpm timing and lift, cutput improves to the level given by a racing engine. Until
now, few variable valve timing systems have been commercialized. In those that have, only the time that both valves are
open lintake/exhaust overlap} could be changed. Honda's system is the first in the world in which both the valve timing
and the degree of valve lift can be changed as needed, making it the most advanced valve train mechanism available.

Racing Engine VTEC Engine Standard Engine
& “TDC Low High Low
E
Valve Timing g
(exhaustlin_take] ;'3 *BDC /\'/\
Valve Lift Exhaust Intaka Exhaust Intake Exhaust Intake
‘ Max. Power 0 o)
Low rpm Torque Q o]
Idling Stability o] o

*TDC = Top Dead Center *BDC = Bottom Dead Center
C = Optimum Characteristic

The engine is equipped with two valve timing and valve Jift settings which change according to driving conditions.

‘ Low rpm ‘ . High rpm

/

VTEC engine

Torque

Standard engine

‘ rpm

RPM switch over
point
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VTEC

— Mechanism

! At Low rpm:

As shown, the primary and secondary rocker arms are not connected to the mid rocker arm but are driven separately by
cam lobes A and B at different timing and lift. Although the mid rocker arm is following the center cam iobe with the lost-
4‘ motion assembly, it has no effect on the opening and closing of the valves in the low rpm range.

!

1 At Low rpm:
{ CAM PROFILES FOR
LOW RPM
—— )
CAMSHAFT
\ Y
J _{
l *A and B cam lobes
! [ ] drive the rocker arms
separately.
RETURN SPRING
HYDRAULIC %
PISTON {A) @ © STOPPER PISTON
HYDRAULIC
PISTON (B} SECONDARY
PRIMARY MID ROCKER ARM
ROCKER ARM ROCKER ARM
At High rpm:

When driving at high rpm, piston (A} moves in the direction shown by the arrow in the figure below. As a result, the
primary, secondary, and mid rocker arms are linked by 2 hydraulic pistons (like a skewer) and the 3 rocker arms move as
a single unit. In this state, all the rocker arms are driven by cam lobe C, opening and closing the valves at the valve timing
and valve lift set for high operation.

At High rpm:

CAM PROFILE FOR
HIGH RPM

—
* *The rocker arms are linked
via the hydraulic piston.
g Cam lobe C drives the rocker
2 arms.
["H
=] OiL
S| PRESSURE
STOPPER
PISTON
HYDRAULIC HYDRAULIC
PISTON {A) PISTON {B)




] — Control System

5

The control system for this mechanism, as shown below, constantly monitors the changes in engine status such as load,

Y rpm and vehicle speed. this information is transmitted to the Engine Control Module {ECM).

[.

Control System

Valve Timing Change Conditions

Engine Speed: 4,900 rpm or higher
Vehicle Speed: 19 mph (30 km/h} or faster
Engine Coolant Temperature: 140°F (60°C) or higher

VTEC PRESSURE SWITCH

VTEC SOLENOID VALVE

/

fr--..__,T /
2
o
™
-
O &
—it |2
[ e |
j L
From
OIL PUMP =i~
-]
1S
g

7

Y

ENGINE
CONTROL
MODULE
(ECM)

Engine speed

F )

Engine load

r')

Vehicle speed

Engine coolant
temperature

{cont’d}
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VTEC

— Control System (cont’d)

Lost Motion Mechanism
The mid rocker arm is always driven by the high-speed cam tobe, even at low speeds. At low speeds, the lost motion
mechanism keeps the mid rocker arm in contact with the high-speed cam lobe. At high speeds, the lost motion

mechanism acts as part of the valve spring load.

CAM PROFILE PISTON

FOR HIGH RPM
SPANG B—___ 20 |

SPRING A ——Lilkn,

| |
|
RETAINER —

GUIDE HOLDER——%

MID ROCKER ARM

LOST MOTION ASSEMBLY

Hydraulic Pressure Control Mechanism

VTEC solenoid valve/VTEC pressure switch

The VTEC solenoid valve, in response to a signal from the ECM, closes the oil passage to the rocker arm at low speed.
This cuts oil pressure to the hydraulic pistons in the rocker arms so the arms operate independently. At high speed, the
ECM opens the VTEC solenoid valve. The increased oil pressure causes the hydraulic pistons to lock the primary, secon-
dary, and mid rocker arms together.

The VTEC pressure switch serves as a sensor t0 determine if the switch-over has taken place in response to the ECM

signal.

VTEC SOLENOID
VALVE

VTEC PRESSURE
SWITCH

VTEC VALVE
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Cylinder Head

- — Qutline

e

ignition timing, compression ratio and vaive timing.

EXHAUST
CAMSHAFT

EXHAUST
ROCKER ARM

EXHAUST PORT

g

EXHAUST VALVE

The one-piece cylinder head is made of aluminum alloy to reduce the weight while increasing efficiency.
n The combustion chamber is a compact pent roof shape, center plug type. The cylinder head uses a DOHC 4-valve system
n with 2 intake valves and 2 exhaust vaives arranged for cross flow. Combustion is stable due to the optimization of the

INTAKE
CAMSHAFT

INTAKE
ROCKER ARM

INTAKE PORT

INTAKE VALVE

o
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Cylinder Head

— Camshafts
The camshaft is a cast piece. By improving dimensional accuracy, it became possible to achieve minimum space be-
tween cams, thus allowing a more compact cylinder head. Each camshaft is supported on five bearing journals with fore-
ed lubrication. On the left end of each camshaft is a driven pulley. The exhaust and intake cycles require a total of 24 cam
lobes to open and close the valves.
PULLEY END
A BC ABC ,A B C A BC
_“—I]II EXHAUST A: PRIMARY
B: MID
] \ C: SECONDARY
CAMSHAFT JOURNALS
CBA CBA CBA CBA
INTAKE
PULLEY END
CAMSHAFT JOURNALS
Low-speed valve timing High-speed valve timing
<= : Intake valve open
4= : Exhaust vaive open
TDC
INTAKE A INTAKE B Toc
15°| 150
EXHAUST C EXHAUST B
EXHAUST A
400 &00
INTAKE C
BOC BDC
TDC: Top dead center
BDC: Bottom dead center
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B Valves and Valve Springs

The valves are opened and closed by rocker arms driven by the camshaft.

Light weight and large diameter valves made of a high strength metal with small diameter stems are used. The air
resistance is decreased by the slender stems and the intake efficiency is increased by inlet ports that match with large
diameter valves.

Valve specifications
Unit: mm (in}

VALVE
ITEM INTAKE EXHAUST
HEAD DIAMETER 35.0{1.38) 30.0(1.18)
STEM DIAMETER 5.5 (0.22) 5.5 (0.22)
OVERALL LENGTH 106.75 (4.203) 106.95 (4.211)
VALVE LIFT Secondary: 8.0 (0.31) Secondary: 7.5 (0.30)
Mid: 11.5{0.45}* Mid: 10.5 {0.41}*
Primary: 6.5 (0.26) Primary: 6.0 {0.24)

*Indicates high-speed valves

OVERALL LENGTH

|t -
H }
[ i
i
STEM DIAMETER

HEAD
DIAMETER

The valve spring wire uses a modified cross-section to valve lift in a limited space.

EGG SHAPE LEMON SHAPE

el -
out _j out
SIDE SIDE
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Belt Tensioner
— OQOutline

The tensioners for the balancer shaft drive belt and the timing belt are arranged in parallel an a single axis for a more com-
pact configuration. This tensioner allows easy belt maintenance.

TIMING BELT

TENSIONER

WATER PUMP
PULLEY

TENSIONER SPRING for
TIMING BALANCER BELT

AUTO-TENSIONER N = &
for TIMING BELT & =
S BALANCER

TIMING BELT
|~ ADJUSTER

TIMING BELT

BALANCER BELT
TENSIONER BALANCER BELT




IR

— Auto-tensioner

The auto-tensioner uses a torsion spring 1o regulate the timing belt tension. The main components are the torsion spring,
a male screw and a female rod. The assembly is filled with oil and sealed. The spring turns the male screw, which pushes
the female rod out against the belt. The design is such that the rod cannot be pushed back into the housing by belt ten-
sion. To pull the female rod back into the assembly, the male screw must be turned with a screwdriver.

BOOT BAND ROD END
SPRING PIN BOOT
ROD GUIDE
[]
O-RING ———™ d ROD (FEMALE
HOUSING —————»]
TORSION SPRING ————— | SCREW (MALE)
GASKET MAINTENANCE
BOLT

Mechanism:
Belt Reaction Force
q b ‘o [ ] i
(1) The male screw is @ The female rod is (3 The rod stops when the force
rotated by the pushed out as the of the torsion spring and
torsion spring. rod rotates, the timing belt equalize.
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Cylinder Block

The cylinder biock is a closed deck design made of aluminum alloy . The cylinder sleeves are made of FRM, a composite
material of aluminum, alumina fiber and carbon fiber. The bares in the cylinder block for the balancer shafts and the deep
skirt design improve the rigidity of the block.

Cylinder specifications

| Bore x Stroke 87.0 x 90.7 mm (3.43 x 3.57 in}
Bore Pitch 94.0 mm {3.70 in}
Block Height 219.52 (8.643 in)
Skirt Depth 50.0 mm (1.97 in)
Displacement 2.157 cm?® {131.6 cu-in}

7.0 mm (0.28 in)

i‘——b BORE
}
‘ [
| : =
I
Q
|
1 I
™ 1 LgmL S
| ! (=]
0 -
]
_ ! I\_ -1
\ = i
J ¥
= E ]
BALANCER SHAFT Ea BORE PITCH
BORES wao
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Oil Flow Ié]

Lubrication of the crankshaft and connecting rod bearings is done by oil pumped through the main bearing caps and into

passages in the crankshaft. The pistons and cylinder walls are lubricated by oil spray nozzles mounted on the cylinder
block.

INTAKE CAMSHAFT

JOURNAL No. 1 No. 2 No. 3 No. 4 No. 5
=OREO= =Y O=®
OIL CONTROL = = S| | S
ORIFICE [ T o | o | s

)

VTEC SOLENOID

VALVE

! S S— il [ fi 10T
\HlifTILIHH 'R
CAMSHAFT- HOLDER . L X —
PIPE OIL PASSAGES o

. e g

EXHAUST CAMSHAFT
JOURNAL

VTEC

/ PRESSURE
SWITCH

OlL PUMP

l ENGINE OIL COOLER
l | n__.:.nnnnnnuu

_I ENGINE COOLANT
ENGINE OIL FILTER

AR KA RS
FRONT BALANCER E"\

FLLETLLL L2 EL LS LL AL A AP A IO TZTITETE

ENGINE OIL PRESSURE SWITCH

No. 1 No. 2 No. 3 No. 4 PISTON

OIL JET
NOZZLE

LSS LIS

REAR BALANCER

{cont'd}
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CAMSHAFT

INTAKE
ROCKER ARM

ENGINE OIL FILTER

&
.ﬁ.."lla. Ny .Aﬂ.
GV T N

e e S

OIL PUMP

N

iy e
o N S
g. i £

VTEC SOLENOID VALVE
OIL CONTROL

ORIFICE

mped into the camshaft holder to lubricate the journals, and it sprays from orifices in the holder to lubricate the rocker
ENGINE OIL COOLER

rms and valves. Oil is also supplied to the VTEC solenoid valve. At high RPM, this valve opens and oil is pumped at high

pressure through the rocker arm shafts to operate the VTEC.

-
75
<
T
7]
=
L
o

Oil pumped to the cylinder head serves two purposes; 10 lubricate the compenents and to operate the VTEC. Oil is
EXHAUST

pu
a

Oil Flow
— (cont’d)

OIL PAN

e g




Engine Removal/Installation




Engine Removal/Installation

® Make sure jacks and safety stands are placed proper-
ty and hoist brackets are attached to the correct
positions on the engine.

® Make sure the car will not roli off stands and fall
while you are working under it.

CAUTION:

® Use fender covers to avoid damaging painted
surfaces.

#® Unspecified items are common.

® Unplug the wiring connectors carefully while holding
the connector portion to avoid damage.

® Mark all wiring and hoses to avoid misconnection.
Algo, be sure that they do not contact other wiring or
hoses or interfersence with other parts.

NOTE: The radio may have a coded theft protection cir-

cuit. Be sure to get the customer’s code number before

— Disconnecting the battery.

_. Removing the No. 43 {10 A) fuse (In the under-hood
fuse/relay box).

— Removing the radio.

After service, reconnect power to the radio and turn it

on.

When the word ““CODE" is displayed, enter the

customer's 5-digit code to restore radio operation.

1. Secure the hood as far open as possible.

2. Disconnect the battery negative terminal first, then
the positive terminal.

3. Remove the radiator cap.

Use care when removing the radiator
cap to avoid scalding by hot coolant or steam.

4. Raise the hoist to full height.
Remove the front wheels and the engine splash
shield.

6 x 1.0 mm ENGINE SPLASH
10 N+m (1.0 kg-m, SHIELD
7 th-ft)

5. Loosen the drain plug on the radiator.

6. Drain the transmission oil/fluid. Reinstall the drain
plug using a new washer.

7. Drain the engine oil. Reinstall the drain plug using a
new washer.

CAUTION: Do not overtighten the drain plug.
8. Lower the hoist.
9. Remove the air cleaner housing and intake air duct.

6 x 1.0 mm
10 N'm {1.0 kg-m, 8 Ib-ft)

/3

INTAKE AIR DUCT

AIR CLEANER HOUSING

10. Remove the pulsed secondary air injection {PAIR)
vacuum tank and bracket.

PAIR
VACUUM TANK

6 x 1.0 mm
10 N+m (1.0 kg-m,
8 Ib-ft)

8 x 1.0 mm
10 N-m {1.0 kg-m,
8 th-ft)
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11. Remove the battery, battery base, battery cable
and starter cable.

MANUAL TRANSMISSION (M/T):

8 x 1.25 mm
22 N*m {2.2 kg-m,
16 Ib-ft}

BATTERY CABLE

BATTERY BASE
STARTER CABLE

AUTOMATIC TRANSMISSION {A/T):

NOTE: When installing the starter cable clamp,
make sure the tab is in the hole in the bracket,

STARTER CABLE

TAB 10 Nm (1.0 kg-m,
7 Ib-ft)

12. Relieve fuel pressure by slowly loosening the ser-
vice bolt on the fuel rail about ane turn (see section
11h

Do not smoke while working on fuel
system. Keep open flame or spark away from work
area. Drain fuel only into an approved container.

CAUTION:

& Before disconnecting any fuel line, relieve the
fuel pressure as described above.

® Place a shop towel over the fuel filter to prevent
pressurized fuel from spraying over the engine.

13. Remove the fuel feed hose from the fuel rail.

FUEL FEED
HOSE

WASHER
Replace,

SERVICE
BOLT

WASHER
Replace.

14. Remove the injector resistor connector on the left
side of engine compartment.

5x1.0 INJECTOR
x 1.0 mm RESISTOR
INJECTOR
10 N-m {1.0 kg-m,
7 Ib-ft;n { g-m CONNECTOR RESISTOR

(cont'd)
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Engine Removal/Installation
— (cont’d)

15. Remove the throttie cable by loosening the locknut,
then siip the cable end out of the throttle finkage.

NOTE:

@ Take care not to bend the cable when removing
it. Always replace any kinked cable with a new
one.

e Adjust the throttle cable when installing (see
section 11).

CABLE END

LOCKNUT
ADJUSTING NUT

16, Remove the engine wire harness connectors, ter-

minal and clamps on the right side of engine
compartment.

17. Remove the power cable from the under-hood
fuse/relay box.

POWER CABLE UNDER-HOOD

FUSE/RELAY BOX

ENGINE WIRE
HARNESS

18. Remove the brake booster vacuum hose and emis-
sion control vacuum tubes from the intake
manifold.

EVAPORATIVE EMISSION (EVAP} CONTROL
CANISTER HOSE

EMISSION CONTROL
VACUUM TUBES

BRAKE BOOSTER
VACUUM HOSE

19. Disconnect the connector and vacuum tubs, then
remove the cruise contral actuator.

CRUISE CONTROL

ACTUATOR
8 x 1.0 mm
10 Nsm (1.0 kg-m.
7 lb-ft}

VACUUM TUBE

amikt)
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20. Remove the engine ground cable from the body
side.

21. Remove the power steering (P/S) pump belt and
pump.
® Do not disconnect the P/S hoses,

8x1.25 mm
2ZN'm (2.2 kg-m,

P/S PUMP BELT
LOCKNUT

8 x 1.256 mm

22 N-m {2.2 kg-m, 16 Ib-ft)
P/S PUMP

22. Remove the air conditioning {A/C) condenser fan

shroud, then install a protector plate on the
radiator.

6x 1.0 mm
10 Nem {1.0 kg-m,
7 Ib-ft)

CONDENSER
FAN SHROUD

PROTECTOR
PLATE

23. Loosen the alternator mounting bolt, nut and ad-
Justing nut, then remove the alternator beit,

MOUNTING BOLT

MOUNTING NUT

ALTERNATOR BELT

24. Loosen the mounting bolt, then remove the A/C
compressor. Disconnect the connector.
® Do not disconnect the A/C hoses.

A/C COMPRESSOR

8x1.25 mm

22 N-m (2.2 kg-m,

16 Ib-ft}

* Do not remove
the bolts

{cont'd)
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Engine Removal/Installation
— {cont’d)

25. Remove the upper and lower radiator hoses and the
heater hoses.

HEATER HOSE

UPPER RADIATOR
HOSE

LOWER RADIATOR

HOSE

26. Remove the transmission ground cable and the
automatic transmission fluid (ATF} cooler hoses
(A/T).

“‘ r’% i a
NN —5
A

30N
NS )i Q=
(h )-ﬂ e
‘i' "-' é)},‘
\ o .‘\-‘ v
mny=Nin )/ :
ATF COOLER

HOSES

27. Remove the shift cable and select cable (M/T).

NOTE:

® Take care not to bend the cable when remaving
it. Always replace any kinked cable with a new
one.

® Adjust the shift cable and select cable when in-
stalling (see section 13).

8x 1.26 mm
22 N'm (2.2 kg-m, 16 Ib-ft)

Do not remove

COTTER PIN
Replace.

COTTER PIN
Replace.

6 .. SELECT CABLE

PLASTIC WASHER
STEEL WASHER

28. Remove the clutch slave cylinder and the pipe/hose
assembly {M/T).

NOTE:

® Do not operate the clutch pedal once the slave
cylinder has been removed.

® Take care not to bend the pipe.

PIPE/HOSE ASSEMBLY

CLUTCH HOSE
JOINT
8 x 1.25 mm
22 N-m (2.2 kg-m,
16 Ib-ft}
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29. Remove the clutch damper assembly.

NOTE: Take care not to bend the pipe.

CLUTCH DAMPER
ASSEMBLY

8x 1.25 mm
22 N'm {2.2 kg-m,
16 Ih-ft}

30. Remove the vehicle speed sensor {(VSS)/power
steering (P/5) speed sensor assembly.

NOTE: Do not disconnect the hoses.

18 N-m (1.8 kg-m,
13 Ib-ft}

CONNECTOR

P/S SPEED
SENSOR

31. Raise the hoist to full height.

32. Remove the exhaust pipe A and bracket.

GASKET SELF-LOCKING NUT
Replace. 18 N°m {1.8 kg-m, 13 Ib-ft}

I Replace.
L2
oL

SELF-LOCKING NUT
56 N-m (5.5 kg-m, 40 h-ft)

EXHAUST PIPE A
Replace.

33. Remove the A/T shift cable (A/T).

NOTE:
® Take care not to bend the cable when removing
it. Always replace any kinked cable with a new

one.
® Adjust the shift cable when installing (see sec-
tion 14),
LOCK WASHER AT SHIFT CABLE
Replace.

10 N+m (1.0 kg-m, 7 Ib-ft)

COVER 8 x 1.25 mm

18 N-m (1.8 kg-m,
13 Ib-ft} {cont’d)
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Engine Removal/lnstallation
— (cont’d)

34. Remove the damper fork. 36. Remove the driveshafts.

SELF-LOCKING BOLT

10 x 1.25 mm

44 Nem (4.4 kg-m, 32 Ib-ft)
Replace.

DAMPER FORK SELF-LOCKING NUT DRIVESHAFT
12 x 1.25 mm
65 N*m (8.5 kg-m, 47 Ib-ft}

Replace.
37. Swing the driveshaft under the fender.

_ 35. Disconnect the suspension lower arm ball joint with

the special tool. Refer to section 18 for the NOTE:
procedure. ® Coat all precision-finished surfaces with clean

engine oil or grease.
® Tie plastic bags over the driveshaft ends.

PLASTIC BAG

CASTLE NUT
14 x 2.0 mm
50—60 N-m
{5.0-6.0 kg-m.
36—43 Ib-ft) COTTER PIN DRIVESHAFT
Replace.

el - <

SUSPENSION
LOWER ARM




(cont'd)
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39. Attach the chain hoist to the engine.

38. Lower the hoist.
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Engine Removal/Installation

B (cont’d)

40. Remove the rear mount bracket.

REAR MOUNT
BRACKET

REAR STIFFENER

41. Remove the front mount bracket.

FRONT MOUNT
BRACKET

42. Remove the left side engine mount.

43. Remove the transmission mount and mount
bracket.

TRANSMISSION
MOUNT

A4. Raise the chain hoist to remove all slack from the
chain.

45, Check that the engine is completely free of vacuum
hoses, fuet and coolant hoses, and electrical
wiring.

46. Slowly raise the engine approximately 150 mm {6
in).
Check once again that all hoses and wires have
been disconnected from the engine.

47. Raise the engine all the way and remove it from the
car.
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48. Install the engine in the reverse order of removal.

NOTE: After the engine is in place:
® Torque the engine mounting bolts in the se-
quence shown below.

CAUTION: Failyre to tighten the holts in the proper
sequence can cause excessive noise and vibration,
and reduca bushing life; check that the bushings
are not twisted or offset.

TRANSMISSION MOUNT

10 x 1.25 mm
39 N-m (3.9 kg-m,

unt
(3 Tighten snug only,
12 x 1.25 mm
(i 65 Nem {6.5 kg-m, 47 Ib-ft)
12 x 1.25 mm
65 N'm (6.5 kg-m, 47 Ib-ft}
Replace,
FRONT MOUNT
the
12
@ 55
um
ical
v {6
ave NOTE:
Tighten snug only.
the

10 x 1.25 mm

(@ 39 N'm (3.9 kg-m, 28 Ib-f1) bracket.

¢ Torque the mounting bolts/nuts in the
numbered sequence as shown {(D—@3).
* After road testing, loosen and retighten
the three bolts on the front mount

® Check that the spring clip on the end of each
driveshaft clicks in to place.

CAUTION: Install new spring clips.

® Bleed air from the cooling system at the bleed
bolt with the heater valve open.

® Adjust the throttle cable tension.

® Check the clutch pedal free play {M/T).

® Check that the transmission shifts into gear
smoothly.

12 x 1.26 mm
(& 65 Nem {6.5 kg-m,
47 b-ft)
Replace.

10 x 1.256 mm

REAR MOUNT
@ 21 Nom (2.1 kg-m, 15 bb-f1}

28 ib-ft}

10 x 1.25 mm v,
39 N*m (3.9 kg-m,
28 b-ft)

12 x 1.25 mm
@ 55 N*m {5.5 kg-m, 40 Ib-ft)
Reptlace.

SIDE ENGINE
MOUNT

x 1.25 mm
N+m (5.5 kg-m, 40 Ib-ft)

(D Tighten snug only.
12 x 1.26 mm

@ 85 N-m (6.5 kg-m, 47 I-ft) (0
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Engine Removal/Installation

— {cont’d)

® Adjust the tension of the following drive belts: ® Inspect for fuel leakage.
Alternator belt (section 23}, After connecting all fuel line parts, turn on the
Power steering pump belt {section 17). ignition switch (do not operate the starter) so
Air conditioner compressor belt {section 22}. that the fuel pump operates for approximately

® Clean battery posts and cable terminals with two seconds and the fuel line is pressurized.
sandpaper, assemble, then apply grease to pre- Repeat this operation two or three times, then
vent corrosion. check for fuel leakage at any point in the fuel

line.

Mount and Bracket Bolts/Nuts Torque Value Specifications:

TRANSMISSION MOUNT TRANSMISSION MOUNT
12 x 1.25 mm

AIT: a5 N+m {9.5 kg-m, 69 lb-ft}

TRANSMISSION ' 10 x 1.26 mm REAR MOUNT
MOUNT 39 N'm (3.9 kg-m, REAR MOUNT
10 x 1.25 mm BRACKET
- BRACKET 28 Ib-ft)
39 N-m (3.9 kg-m, F22A1 .
28 Ib-ft) 8 x 1.25 mm engine:

22 Nem (2.2 kg-m. 90 x 1,26 mm

16 Ib-ft) A 48 N'm {4.8 kg-m.
35 Ib-ft}

)

BRACKET B
{Standard for
some types)

SIDE ENGINE 10 x 1.25 mm
MOUNTING BRACKET 48 N-m (4.8 kg-m,
35 ib-ft)
- FRONT MOUNT 8 x 1.25 mm
BRACKET 22 Nem (2.2 kg-m, 16 Ib-ft)

H23A1, H22A1 engine:

ENGINE MOUNT

BRACKET B ENGINE MOUNT

BRACKET A

10 x 1.25 mm
=45 N-m {4.5 kg-m,
33 Ib-fr)

12 x 1.25 mm

95 N+m (9.5 kg-m, 69 |b-ft} FRONT MOUNT 8 x 1.25 mm

22 Nem (2.2 kg-m,
16 ib-ft)

B SIDE ENGINE
| MOUNT BRACKET 10 x 1.25 mm
! 48 N-m (4.8 kg-m, 35 Ib-ft)
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Additional Torque Value Specifications;

TRANSMISSION MOUNT BOLTS
65 N+m (6.5 kg-m, 47 Ib-ft)

EXHAUST MANIFOLD
BRACKET

10 x 1.25 mm
45 N+'m {4.5 kg-m, 33 Ib-ft)

10 x 1.25 mm

50 N-m (5.0 kg-m, 36 Ib-ft) A/C BRACKET

10 x 1.25 mm
50 N-m (5.0 kg-m, 36 Ib-ft}

Apply liquid gasket ALTERNATOR BRACKET
to the bolt threads,

8x 1256 mm

22 N'm {2,2 kg-m,

16 Ib-ft)

INTAKE MANIFOLD
BRACKET

8x 1.25 mm
22 N-m (2.2 kg-m, 16 |b-ft}

P/S BRACKET
{F22A1 engine)

10 x 1.25 mm
50 N*m {5.0 kg-m,
36 Ib-ft)

10 x 1.256 mm
50 N-m (5.0 kg-m, 36 lb-ft)
P/S BRACKET
{H23A1, H22A1 engine}

10 x 1.25 mm
50 Nem (5.0 kg-m, 36 Ib-ft}
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Cylinder Head/Valve Train

F22A1 engine ........ccceevevnvnvcecinrnnnns 6-1
H23A1 engine .........cccoevvnvimvncninnnns 6-37
H22A1 engine .......cccoeeviiiininnnnenn. 6-71




Cylinder Head/Valve Train
(F22A1 engine)

Special TooIs .........ccooviiiiiiiiiininans 6-2
Mlustrated Index ..................uuee.e.. 6-3
Valve Seals

Replacement (Cylinder head

removal not required) ............. 6-b
Cylinder Head
Removal ........ccocevviiiiiiiiiiiniinnan., 6-7
Warpage ...........oceeiviiiiinincinnnn. 6-18
Installation ............c...coevvinineennn 6-23
Camshaft Pulley
Removal ...........c.cociiveiviicrennne, 6-12
Rocker Arm Assembly
Removal ...........cooiviiiiiiivineens 6-12
Rocker Arms
Overhaul ..........c.ccoiiiiviiiiireeanne. 6-13
Clearance .............ccccevvvrevnrnnnn. 6-15
Camshaft
Inspection ............ccceemiiienininnnens 6-14
Valves, Valve Springs and Valve Seals
Removal .......cccooiiiviiiiiinieinen, 6-16
Valve Spring and Valve Seal
Installation Sequence .............. 6-21

Valve Installation ....................... 6-21

Valve Seats

Reconditioning

Valve Guides
Valve Movement ....................... 6-18
Replacement ..............ccccceveneenns 6-19
Reaming ........cccociveiviviiiiinninnn. 6-20

Camshaft/Rocker Arms and
Camshaft Seals/Pulley

installation ............cccoooviiiennen.. 6-22
Timing Belt and Timing Balancer Belt

Hlustrated Index ........................ 6-25

Replacement ............................. 6-29
Timing Belt

Inspection ........ccccvvveiiinvnininnnnn. 6-26

Tension Adjustment ................... 6-26

Positioning Crankshaft Before

Installing Timing Belt .............. 6-28

Timing Balancer Belt

inspection .............ccivvviiiiennnen. 6-27
Valve Clearance

Adjustment ..............cocvvneniieannnn. 6-34




Special Tools

Ref. No. Tool Number Description Qty Page Reference
Q) O07HAH—PJ7010A or Valve Guide Reamer, 5.5 mm 1 6-20
Q7HAH—PJ7010B
@ O7NAF—PTO010A Installer Cup 1 6-22
@ Q7NAF—PTO020A Installer Shaft 1 6-22
@ O07NAG—PT0010A Seal Guide 1 6§-22
® 07742—0010100 Valve Guide Driver, 5.6 mm 1 6-19, 20
(=" — - = m E—
® @ @
) B — W
@ ®
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lllustrated Index I@]

CAUTION:

® To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 100°F (38°C) before
removing it.

® In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.

NOTE:
® Use new O-rings and gaskets when reassembling,

® Clean the oil control orifice before installing.

o e
CAP NUT 2O

6 x 1.0 mm
10 N'm (1.0 kg-m, 7 Ib-ft}

CYLINDER HEAD COVER

~ RUBBER SEALS
Replace when damaged

or deteriorsted.
Put longer bolt here.

= . > CYLINDER HEAD BOLT
s T 12 x 1.26 mm
|= B 4 8 100 N-m (10.0 kg-m. 72 Ib-ft}
.!, |‘i' = .!, Tightening, page 6-23
DISTRIBUTOR | A 1] £ Apply engine oil to the threads.
See section 23 l = !!,
v vd

\)

BT R
o
=
g

€3] re———smy

:"A-‘s: 2
fy‘l,', / [ a8

-

2w N CYLINDER HEAD
8 x 1.25 mm E,—'\ :ul s o st
18 Nem (1.8 kg-m, 13 Ib-ft) \}‘1) SAAD,  oc
' el A

B\ b2 .,.U:Et:,'"'UIiJ

h - %r; Nk 1 (L

Brae 2N v

S “ ' I

i) DOWEL PIN

DOWEL PIN———— i

OIL CONTROL ORIFICE
Clean.

O-RING
Replace.

Bx 1.25 mm
22 N'm (2.2 kg-m, 16 Ib-ft)

CYLINDER HEAD GASKET |
{METAL GASKET) i
Replace.

TIMING BELT
Replacement, page 6-29
Inspection/Adjustment,
page 6-26

ADJUSTING NUT

10 x 1.25 mm

45 N'm (4.5 kg-m, 33 Ib-ft)
Loosen, but do not remove.

{cont’d)
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lllustrated Index
(cont’d)

;H Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts.

6 x 1.0 mm
12 N'm (1.2 kg-m, 9 Ib-ft)

.8 x 1.25 mm
22 N'm {2.2 kg-m, 16 lb-ft)

ROCKER ARM ASSEMBLY

VALVE ADJUSTING SCREW Overhaul, page 6-13

7 x 0.75 mm M 1i 6-15
20 Nem (2.0 kg-m, 14 Ib-ft) nspection. page
Apply oil.
Adjustment, page 6-34
8] SEAL
Installation, page 6-22
/ﬁ 5 Replace.
DOWEL PIN e 0
w) | CAMSHAFT PULLEY
. 0 @ Removal, page 6-12
Installation, page 6-22
KEY
CAMSHAFT
m 8x 1.25 mm
ﬂ 38 N'm (3.8 kg-m, 27 Ib-ft}
VALVE KEEPERS )
SPRING RETAINER \ VALVE SPRING 7
(G) SEAT
EXHAUST VALVE SPRING 7 VALVE KEEPERS
EXHAUST VALVE SEAL @ | EXHAUST
Replacement, pages 6-5 and 16—————_’6 VALVE SPRING RETAINER
Raplace. - GUIDE
INTAKE VALVE SPRING
INTAKE VALVE SEAL
Replace.
VALVE SPRING SEAT

INTAKE VALVE GUIDE

BACK COVER

6 x 1.0 mm
12 N'm (1.2 kg-m, 9 [b-ft}

CYLINDER HEAD

A

ot

INTAKE VALVE
Removal, page 6-16 EXHAUST VALVE

instaliation, page 6-21
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Valve Seals

NOTE: Cylinder head removal is not required in this
procedure.

The procedure shown below applies when using the in-
car valve spring compressor. {Snap-on YA8845 with
YABB45-2 A 7/8" attachment)

Alway wear approved aye protection
when using the in-car valve spring compressor.

1. Turn the crankshaft so that the No. * and the No.
4 pistons are at top dead center {TDC).

2. Remove the cylinder head cover and the rocker arm
assembly.

NOTE:

® Refer to page 6-12 for rocker arm assembly
removal.

& When removing or installing the rocker arm as-
sembly, do not remove the camshaft holder bolts.
The bolts will keep the holders, springs and rocker
arms on the shaft,

3. Remove the fuel injectors and the wire harness.

4. Using the 8 mm bolts supplied with the tool, mount
the two uprights to the cylinder head at the end cam-
shaft holders. The uprights fit over the camshaft as
shown.

5. Insert the cross shaft through the top hole of the two
uprights.

— Replacement (Cylinder head removal not required)

e

Intake Valve Seals:

6. Select the 7/8 in diameter long compressor attach-
ment and fasten the attachment to the No. 5 hole
of the lever arm with the speed pin supplied.

7. Insert an air adaptor into the spark plug hole. Pump
air into the cylinder to keep the valve closed while
compressing springs and removing the valve
keepers.

8. Position the lever arm under the cross shaft so the
lever is perpendicular to the shaft and the compres-
sor attachment rests on top of the retainer for the
spring being compressed. Use the front position slot
on the lever as shown.

NOTE: Put shop towels over the oil passages to pre-
vent the valve keepers from falling into the cylinder
head.

OIL PASSAGES
DN ROPNC
50 O S (=] c
E O O] =) O

{cont’d)
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Valve Seals

9. Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Sliowly release pressure on the
spring.

10. Remove the valve seals (page 6-16).
11. Install the valve seals {page 6-21).

12. Install the springs, the retainers and the keepers in
reverse order of removal.

Exhaust Valve Seals:

13. Select the 7/8 in. diameter short compressor attach-
ment and fasten the attachment to the No. 4 hole of
the lever arm with the speed pin supptied.

14. Position the lever arm under the cross shaft so the
lever is perpendicular to the shaft and the compressor
attachment rests on top of the retainer for the spring
heing compressed. Use the front position slot on the
lever as shown.

NOTE: Put shop towels over the oil passages to pre-
vent the valve keepers from falling into the cylinder
head.

~ Replacement (Cylinder head removal not required) {cont’d)

16.

16.

17,

18.

19,

Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Slowly release pressure on the
spring.

Remove the valve seals (page 6-16).

Install the valve seals (page 6-21).

Install the springs, the retainers and the keepers in
reverse order of removal.

Repeat steps 6 to 18 on the other cylinders.
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Cylinder Head

— Removal

Engine removal is not required for this procedure.

A WARNING

® Make sure jacks and sefety stands are placed propery
and hoist brackets are sttached to comrect positions on
the engina.

® Make sure the car will not roll off stands and fall while
you are working under it.

CAUTION:

& Use fender covers to avoid damaging painted surfaces.

® Unspecified items are common.

® Unplug the wiring connectors carefully while holding the
connector portion to avoid damage.

® Mark all wiring and hoses to avoid misconnection. Also,
be sure that they do not contact other wiring or hoses or
inrterfere with other parts.

® To avoid damaging the cylinder head, wait until the en-
gine coolant temperature drops below 100°F (38°C)
before loosening the retaining bolt.

® Inspect the timing belt before removing the cylinder
head.

® Tum the crankshaft pulley so that the No. 1 piston is at
top dead center {page 6-28B).

* Make all emission hoses before disconnecting them.

NOTE: The radio may have a coded theft protection cir-

cuit. Be sure to get the customer’s code number before

— Disconnecting the battery.

— Removing the No. 43 {10A) fuse (In the under-hood
fuse/relay box).

— Removing the radio.

After service, reconnect power to the radio and turn it on.

When the word *'CODE"’ is displayed, enter the customer’s

5-digit code to restore radio operation.

Disconnect the negative terminal from the battery.

Drain the engine cooclant {see section 10).
® Remove the radiator cap to speed draining

Relieve the fuel pressure.

ILUELEE Do not smoke while working on fuel
system, keep open flame or spark away from work
area. Drein fuel only into an approved container.

SERVICE BOLT
SHOP TOWEL 12 N'm (1.2 kg-m, 9 Ib-ft)

B g A
Y 3N
; .

Remove the vacuum tube, breather hose and intake air
duct.

Remove the water bypass hose from the cylinder head

Remove the fuel feed hose and evaporative emission
(EVAP} control canister hose from the intake manifold.

WASHERS
Replace.
e

{cont'd)
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Cylinder Head

— Removal {cont’d)

7. Remove the brake booster vacuum hose and vacu-
um hose mount {A/T only) from the intake manifold.

8. Remove the fuel return hose and cruise control vacu-
um hose.

BRAKE BOOSTER

VACUUM HOSE \
In]

WASHERS
e Replace.

A
[

CRUISE CONTROL
VACUUM HOSE

9, quove the throttle cable and the throttle control ca-
ble (A/T only} from the throttle body.

NOTE:

® Take care not to bend the cable when removing it.
Always replace any kinked cable with a new one.

® Adjust the throttle cable when installing (see sec-
tion 11).

6 x 10 mm
12 N-m {1.2 kg-m, 9 lb-ft)

THROTTLE CONTROL
CABLE {A/T only)

10. Removal the ignition coil.

% 8x 1.25 mm
22 N-m (2.2 kg-m, 16 lb-ft)

11. Remove the spark plug caps and the distributor.

12. Remove the connector and the terminal from the alter-
nator, then remove the engine wire harness from the
cylinder head cover.

13. Remove the following engine wire harness connectors
and clamps from the cylinder head and the intake
manifold:
® Four fuel injector connectors

Intake air temperature {(IAT} sensor connector

Idle air control {IAC) valve connector

Throttle position (TP) sensor connector

Exhaust gas recirculation (EGR) valve lift sensor

connector

Ground cable terminals

Engine coolant temperature (ECT) switch B con-

nector

Heated oxygen sensor (HO2S) connector

ECT sensor connector

ECT gauge sending unit connecior

Ignition coil connector

CKP/TDC/CYP sensor connector

Vehicle speed sensor {VS5) connector

ECT switch A connector

23
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14. Remove the upper and lower radiator hosas and heat-
er hoses.

HEATER OUTLET
PIPE

UPPER RADIATOR
HOSE

HEATER OUTLET

HOSE /%_/_/\\
LOWER RADIATOR A

HOSE

HEATER INLET
HOSE

15. Remove the emission vacuum hoses and water
bypass hoses from the intake manifold assembly.

16. Remove the water bypass hose from thermostat
housing.

17. Remove the thermostat assembly from intake
manifold.

CONNECTING %
PIPE

BYPASS HOSE ) v

Replace.
THERMOSTAT ASSEMBLY

18. Disconnect the connector and vacuum tube, then re-
move the cruise control actuator

CRUISE CONTROL
ACTUATOR

6 x 1.0 mm
10 N-m (1.0 kg-m, 7 th-ft)

VACUUM TUBE

19. Remove the engine ground cable from the bodyside.

20. Remove the power steering {P/S) pump belt and pump.

NOTE:

® Do not disconnect the P/S hoses.

® After installing adjust the tension of the P/S pump
belt (see section 17}.

8x 1.25 mm

LOCK NUT 22 N-m (2.2 kg-m,
15 N-m {1.5 kg-m, 11 Ib-ft} 16 Ib-ft)

P/S PUMP BELT

{cont’d)
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Cylinder Head

— Removal (cont’d)

21. Remove the intake manifeld bracket and intake
manifold.

INTAKE MANIFOLD GASKET
Replace.

BRACKET

22. Lift the front of the car up and place it on safety stands.

i WARNING

® Make sure lifts, jacks and safety stands are placed
properly, and hoist brackets are attached to the cor-
rect position on the engine (see page 1-10 thru
1-12).

& Apply parking brake and biock rear wheels, so car
will not roll off stands and fall on you while working
under it.

23. Remove the front wheels and the engine splash shield
{page 5-18}.

24. Remove the heat insulator {cars equipped with air con-
ditioning only).

25. Remave the self-locking nuts and disconnect the ex-
haust manifold and exhaust pipe A.

26. Remove the exhaust manifold bracket and exhaust
manifold.

GASKET
Replace.

EXHAUST
MANIFOLD

EXHAUST PIPE A

HEAT INSULATOR
(Cars aquipped with air conditioning}

27. Remove the positive crankcase ventilation (PCV)
hose, then remove the cylinder head cover.

28. Remove the upper cover.
29. Loosen the adjusting nut 270 — 360°.

30. Push the tensioner to release tension from the timing
belt, then retighten the adjusting nut.

ADJUSTING NUT
* Do not remove.

6-10
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31. Remove the timing belt from the camshaft pulley.

CAUTION: Do not crimp or bend
the timing beit more than 90° or
less than 25 mm (1 in} in diameter.

<

§ Good No Good

DIAMETER

32. Remove the cylinder head bolts, then remove the
cylinder head.

CAUTION: To prevent warpage, unscrew the boits
in sequence 1/3 turn at a time; repeat until all bolts
are loosened.

CYLINDER HEAD BOLT LOOSENING SEQUENCE

NOTE: Separate the cylinder head from the block with a

flat blade screwdriver as shown.

6-11
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Camshaft Pulley

— Removal

1. To ease reassembly, turn the camshaft pulley until the
“UP’* mark faces up, and the front timing mark is
aligned with the cylinder head upper surface.

“UP"* MARK

TDC GROOVES

Align front timing mark on
pulley with the cylinder
head upper surface.

2. Remove the timing belt.

3. Remove the retaining bolt, the special washer, the
camshaft pulley and the key, then remove the back
cover.

CAMSHAFT
PULLEY

BACK COVER RETAINING BOLT

Rocker Arm Assembly

— Removal

1. Loosen the adjusting screws, then remove the bolts
and the rocker arm assembly.

NOTE:

® Unscrew the camshaft holder boits two turns at a
time, in a crisscross pattern to prevent damaging
the valves or rocker arm assmbly.

® When removing the rocker arm assembly, do not
remove the camshaft holder bolts. The bolts will
keep the camshaft holders, the springs and the
rocker arms on the shafts.

ADJUSTING SCREW

30

1

.'.(,;J

ADJUSTING SCREW

6 mm BOLTS

)] Qz) 19 8 13 7

5) (8 @ @i ® 4?

8 mm BOLTS
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Rocker Arms l@]

— Overhaul

NOTE:

® |dentify parts as they are removed to ensure reinstallation in original locations.
® Inspect rocker shafts and rocker arms {page 6-15).

® Rocker arms must be installed in the same position if reused.

.

When removing or installing rocker arm assembly, do not remove the camshaft holder bolts. The bolts will keep the holders,
springs and rocker arms on the shaft.

When reassembling, fit the projection of the intake rocker shaft to the notch in the camshaft holder.

. Prior to reassembling, clean all the part in solvent, dry them and apply lubricant to any contact parts.

Letter 'B” is stamped Letter "'A'" is stamped
on rocker arm. on rocker arm.

INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER INTAKE ROCKER

SHAFT &) SHAFT ARM B ARM A

{short, 2 places} {long, 3 places) {4 places) {4 places)
No. 6 No. 5 No. 4 No. 3 No. 2 No. ?
CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT CAMSHAFT
HOLDER HOLDER HOLDER HOLDER HOLDER HOLDER

, WAVE WASHER
{5 places)

1

APRING b SPRING a EXHAUST ROCKER ARM
{short, 2 palces) {long, 3 places) {8 places)

(_;.\ A A A A_JJ

EXHAUST ROCKER SHAFT
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Camshaft

— Inspection

Note:
® Do not rotate the carmshaft during inspection.

® Remove the rocker arms and rocker shafts.

1. Put the camshaft and the camshaft holders on the
cylinder head, then tighten the balts to the specified

torgue.

Specified torque:
8 mm bolts: 22 N-m (2.2 kg-m, 16 Ib-ft)
6 mm bolts: 12 N-m (1.2 kg-m, & |b-ft}

& mm BOLTS

8 mm BOLTS

2. Seat the camshaft by pushing it toward distributor end
of cylinder head.

3. Zero the dial indicator against end of distributor drive,
then push the camshaft back and forth and read the

end play.

Camshaft End Play:

Standard (New): 0.05—0.15mm
{0.002—0.0086 in)

Service Limit: 0.5 mm {0.02 in)

CAMSHAFT

Remove the bolts, then remove the camshaft holders
from the cylinder head.

_ Lift camshaft out of cylidner head, wipe clean, then
inspect lift ramps. Replace camshaft if lobes are pit-

ted, scored, or excessively worn.

_ Clean the camshaft bearing surfaces in the cylinder
head, then set camshaft back in place.

— Insert plastigage strip across each journal.

Install the camshaft holders, the tighten the bolts to
the specified torque as shown in the left column on

this page.

Measure widest portion of plastigage on each journal.

Camshaft-to-Holder Oil Clearance:

Standard (New): 0.050—0.089 mm
{0.0020-0.0035 in)

Service Limit: 0.15 mm {0.008 in)

PLASTIGAGE STRIP




Brs

wen
pit-

der

3 10
- OoN

nal.

7. If camshaft-to-holder oil clearance is out of tolerance:

— And the camshaft has already been replaced, you
must replace the cylinder head.

— If camshaft has not been replaced, first check total
runout with the camshaft supported on V-blocks.

Camshaft Total Runout:
Standard{New): 0.03 mm (0.001 in) max.
Service Limit:  0.06 mm (0.002 in)

Rotate camshaft
while measuring

— If the total runout of the camshaft is within toler-
ance, replace the cylinder head.

— If the total runout is out of tolerance, replace the
camshaft and recheck, If the oil ciearance is still out
of tolerance, replace the cylinder head.

8. Measure cam lobe height.
Cam Lobe Height:

Intake Standard: 38.526 mm (1.5168 in)
Exhaust Standard: 38.778 mm {1.5267 in}

fnspect this area for wear.

o
Rocker Arms lﬂ]

— Clearance

Measure both the intake rocker shafts and exhaust rocker
shaft.

1. Measure diameter of the shaft at the first rocker
location.

~————MICRCMETER

Surface should be smooth.

2. Zero the gauge to the shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

3. Measure the inside diameter of the rocker arm and
check for out-of-round condition.

Rocker Arm-to-Shaft Clearance:

Standard(New)

Intake: 0.017—-0.050 mm
{0.0007—0.0020 in}

Exhaust: 0.018—0.054 mm
{0.0007 —0.0021 in}

Service Limit: 0.08 mm
(0.003 in}

Inspect rocker arm
face for wear.

Repeat for all rockers, If over limit, replace the rocker
shaft and all over-tolerance rocker arms.
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Valves, Valve Springs and Valve Seals

— Removal

NOTE: identify valves and valve springs as they are re- 4. Remove the valve seal.
moved so that each item can be reinstalled in its original
position.

1. Tap each valve stem with a plastic mallet to loosen
valve keepers before installing the spring compressor.

2. install the spring compressor. Compress the spring
and remave the valve keepers.

} B
VALVE SPRING COMPRESSOR —~— D
COMMERCIALLY AVAILABLE e
A il 10
3. Install the special tool as shown.
VALVE GUIDE SEAL REMOVER Intake Valve Dimensions
LISLE P/N 57900 or KD3350 A Standard(New): 33.90—34.10 mm
COMMERCIALLY AVAILABLE {1.335—1.343in)
VALVE SEAL B Standard{New): 110.88—111.18 mm

{4.365—4.377 in)
C Standard{New}): 5.485—5.495 mm
{0.2159--0.2163 in)
C Service Limit:  5.455 mm (0.2148 in)
D Standard{New): 0.85--1.15mm
{0.033—0.045in)
D Service Limit:  0.65 mm (0.026 in}

O

REMOVER
Exhaust Vaive Dimensions

A Standard(New): 28.90—29.10 mm
{1.138-—1.148 in}

B Standard(New): 122.15—-122.45 mm
(4.809—4.821 in}

C Standard{New): 5.450—5.460 mm
{0.2146—0.2150 in)

C Service Limit: 5.420 mm (0.2134 in}

D Standard{iNew): 1.05—1.35 mm
{0.041—0.053 in}

D Service Limit: 0.95 mm {0.037 in}
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Valve Seats m

— — Reconditioning

o

Renew the valve seats in the cylinder head using a
valve seat cutter.

NOTE: ¥ guides are worn (page 6-18), replace them
{page 6-19) hefore cutting the valve seats.

Carefully cut a 45° seat, removing only enough
material to ensure a smooth and concentric seat.

Bevel the upper edge of the seat with the 30° cutter
and the lower edge of the seat with the 60° cutter.
Check width of seat and adjust accordingly.

Make one more very light pass with the 45° cutter to
remove any possible burrs caused by the other cutter.

Valve Seat Width:

Standarc (New): 1.25—1.55 mm
(0.049—-0.061 in}

Service Limit: 2.00 mm (0.079 in}

30°
45°

0
SEAT WIDTH 8o

A

After resurfacing the seat, inspect for even valve seat-
ing: Apply Prussian Blue compound to the valve face,
and insert valve in originat location in the head, then lift
it and snap it closed against the seat several times.

l

ACTUAL [
SEATING
SURFACE /

-

VALVE
SEAT

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the blue

compound, should be centered on the seat.

® if it is too high (closer to the valve stem), you must
make a second cut with the 60° cutter to move it
doun, then one more cut with the 45° cutter to re-
store seat width.

® If it is too low (closer to the valve edge), you must
make a second cut with the 30° cutter to move it
up, then one more cut with the 45° cutter to re-
store seat width.
NOTE: The final cut should always be made with
the 45° cutter.

Insert intake and exhaust valves in the head and meas-
ure valve stem installed height.

Intake Valve Stem installed Height:
Standard (New): 48.245—48.715 mm
(1.8994—1.9179in)
Service Limit: 48.965 mm (1.9278 in}
Exhaust Valve Stem Installed Height:
Standard (New): 50.315—50.785 mm
{1.9809—1.99984 in)
Service Limit: 51.035 mm {2.0092 in}

VALVE STEM
INSTALLED HEIGHT

If valve stem installed height is over the service limit,
replace the valve and recheck. If still over the service
limit, replace the cylinder head; the valve seat in the
head is too deep.
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Cylinder Head Valve Guides

— Warpage — Valve Movement
NOTE: If camshaft-to-holder ail clearance {page 6-14) are Measure the guide-ta-stem clearance with a dial indicator
not within specification, the cylinder head cannot be while rocking the stem in the direction of normal thrust
resurfaced. {wobble method).
If camshaft-to-holder oil clearances are within specifica- Intake Valve Stem-to-Guide Clearance:
tions, check the cylinder head for warpage. Standard (New): 0.04—0.09 mm
{0.002—0.004 in)

® If warpage is less than 0.05 mm {0.002 in) cylinder head Sarvice Limit: 0.16 mm (0.006 in)

resurfacing is not required.
® If warpage is between 0.05 mm {0.002 in} and 0.2 mm Exhaust Valve Stem-to-Guide Clearance:

(0.008 in}, resurface cylinder head. Standard (New): 0.11—0.16 mm
& Maximum resurface limit is 0.2 mm {0.008 in) based on (0.004—0.006 in)

a height of 100 mm {3.94 in). Service Limit: 0.24 mm (0.009 in)

Valve extended 10 mm out from seat.

PRECISION STRAIGHT EDGE

® If measurement exceeds the service limit, recheck
using a new valve.

¢ |f measurement is now within service limit, reas-
semble using a new valve,

® |f measurement still exceeds limit, recheck using al-
ternate method below, then replace valve and
guide, if necessary.

NOTE: An altemate method of checking guide to

"lr‘; - ‘f\ ° T stem clearance is to subtract the 0.D. of the valve

mV&?....é # stem, measured with a micrometer, from the 1.D. of

!r..’Are‘I@’ S / the valve guide, measured with an inside micrometer
050 ”ﬁc’ o2 or ball gauge.

Take the measurements in three places along the valve
stem and three places inside the valve guide.

The difference between the largest guide measure-
ment and the smallest stem measurement should not
exceed the service limit.

Measure along edges, and 3 ways across center. Intake Valve Stem-to-Guide Clearance:
Standard {New): 0.020—0.045 mm
Cyfinder Head Height: (0.0008—0.0018 in}
Standard (New): 99.95—100.05 mm Service Limit: 0.08 mm {0.003 in)
(3.935-—-3.939in}

Exhaust Valve Stem-to-Guide Clearance:

Standard (New): 0.055—0.080 mm
{0.0022—0.0031 in)

Service Limit: 0.12 mm {0.005 in)
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- Replacement

1. As illustrated in the removal steps of this procedure,
use a commercially —available airimpact driver at-
tachment modified to fit the diameter of the valve
guides. In most cases, the same procedure can be
done using the Valve Guide Driver and a conventional

hammer.
VALVE GUIDE DRIVER
COMMERCIALLY AVAHLABLE
5.3 mm
{0.21in}

/ -t
C 1 .
@k oom —JTT)

i Removal and installation

VALVE GUIDE DRIVER, 5.5 mm
07742-0010100

2. Select the proper replacement guides and chill them in
the freezer section of a refrigerator for about an hour.

3. Useahotplate or oven to evenly heat the cylinder head
to 300°F {150°C). Monitor the temperature with a
cooking thermometer.

o AP S

i

S rS
, SULE

=
&y "‘h

4
-

CAUTION:

® Do not use a torch; it may warp the head.

® Do not get the head hotter than 300°F (150°C):
excessive heat may loosen the valve seats.

® To avoid burns, use heavy gloves when handiing
the heated cylinder head.

4. Working from the camshaft side. Use the driver and an
air hammer to drive the guide about 2 mm {0.1 in)
towards the combustion chamber. This will knock off
some of the carbon and make removal easier.

CAUTION:

® Always wear safety goggles or a face shield when
using the air hammer.

® Hold the air hammer diractly in Jine with the valve
guide to prevent damaging the driver.

5. Turn the head over and drive the guide out toward the
camshaft side of head.

VALVE GUIDE DRIVER
COMMERCIALLY AVAILABLE

If a valve guide still won’t move, drill it out with a 8 mm
{5/16 inch} bit, then try again.

CAUTION: Drill guides only in extreme cases; you
could damage the cylinder head if the guide breaks.

6. Remove the new guide(s} from the refrigerator, one at
a time, as you need them.

(cont'd}
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Valve Guides
- Replacement (cont’d)

— Reaming

7. Slipa 6 mm (0.2 in) steed washer and the correct driver
attachment over the end of the driver {The washer will
absorb some of the impact and extend the life of the
driver).

©

DRIVER 6 mm (0.2 in) ATTACHMENT
WASHER

8. Install the new guide(s} from the camshaft side of the
head; drive each one in until the attachment bottoms
on the head. If you have all sixteen guides to do, you
may have to reheat the head one or two more times.

VALVE GUIDE DRIVER, 5.5 mm
077420010100

ATTACHMENT A

Valve Guide Installed Height:

Intake: 23.75—24.25 mm {0.915—0.947 in)

Exhaust: 15.06—15.55 mm {0.593—0.612 in}
$

Measure here

TSNS

NOTE: For new valve guides only.
1. Coat both reamer and valve guide with cutting oil.

2. Rotate the reamer clockwise the full length of the valve
guide bore.

3. Continue to rotate the reamer clockwise while remov-
ing it from the bore.

4. Thoroughly wash the guide in detergent and water to
remove any cutting residue.

5. Check clearance with a valve {page 6-18).
— Verify that the valve slides in the intake and ex-
haust valve guides without exerting pressure.

VALVE GUIDE REAMER,
5.5 mm

O07HAH—PJ7010A or
07HAH—-PJ7010B

REAMER HANDLE

Turn reamer in
clockwise direction only.




Valves, Valve Springs and Valve Seals
B Valve Spring and Valve Seal Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

é‘\wu.vs KEEPERS

Ive NOTE: Place the end of valve
spring with closely wound coils
toward the cyli head.
rd the cvlinder head VALVE RETAINER
ov- INTAKE VALVE SEAL
(WHITE SPRING) -
Replace,
f to
VALVE SPRING VALVE GUIDE SEAL
INSTALLER
KD-—2899
ex- COMMERCIALLY AVAILABLE

NOTE: Use small ID end of toal,

EXHAUST VALVE SEAL
{BLACK SPRING)
Replace.

VALVE SEAL
Replace.
< (@)
SPRING SEAT & g @
NOTE: Install the valve spring seats
before installing the valve seals. < E
8)
~ ==
- Valve Installation
PLASTIC

When installing valves in cylinder head, coat valve stems MALLET
with oil before inserting into valve guides, and make sure

valves move up and down smoothly,

When valves and springs are in place, lightly tap the end of

each valve stem two or three times with a plastic maliet to
ensure proper seating of valve and valve keepers.

NOTE: Tap the valve stem only along its axis so you do not
bend the stem.
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Camshaft/Rocker Arms and Camshaft Seals/Pulley

— Installation

CAUTION:

e Make sure that all rockers are in alignment with valves
when torquing rocker assembly bolts.

& Valve locknuts should be loosened and adjust screws
backed off before installation.

® To prevent rocker arm assembly from coming apart,
teave bearing cap holding bolts in the holes.

1. After wiping down the camshaft and journals in

cyVinder head, lubricate both surfaces and install
camshaft.

/ l Lubricate cam lobes after reassembly.

2. Turn the camshaft until its keyway is facing up.
{No.1 cylinder TDC).

3. Apply liquid gasket to the head mating surfaces of the
No. 1 and No. 6 camshaft holders.
— Apply liquid gasket to the shaded areas.

No.B No.1
O O
O O

4. Setthe rocker arm assembly in place and loosely install
the bolts.
_ Make sure that the rocker arms are properly posi-
tioned on the valve stems.

5. Install the camshaft oil seal using the special tools as
shown.

CAMSHAFT SEAL GUIDE
07NAG—-PT0010A
Apply oil.

INSTALLER CUP
O7NAF-PTOO10A

Seal housing surface
should be dry.

CAMSHAFT OIL SEAL
Apply a light coat of oil
to camshaft and inner
lip of seal.

INSTALLER SHAFT
O7NAF—PT0020A

OIL SEAL

CAMSHAFT

HOLDER \

INSTALLER SHAFT
O7NAF—PTO0Z0A

CAMSHAFT

INSTALLER CUP

SEAL GUIDE 07NAF —PTOO10A

07NAG—PTO010A

6. Tighten each bolt two turns at a time in the sequence
shown below to ensure that the rockers do not bind on
the valves.

Specified torque:
8 mm bolts: 22 N-m (2.2 kg-m, 16 ib-ft)
6 mm bolts: 12 Nem (1.2 kg-m, 9 Ib-ft)

6 mm 1BOLTS

W® @ @ @ @09

T
8 mm BOLTS
7. Install the back cover.
8. Install the key and the camshaft pulley onto the cam-

shaft, then tighten the retaining bolt to the torque
shown.

BACK COVER  KEY

CAMSHAFT
PULLEY

RETAINING BOLT
6 x 1.0 mm 8x1.25mm
12 N.-m {1.2 kg-m, 38 N-m (3.8 kg-m,
9 1b-ft) 27 Ib-ft)
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Cylinder Head

— Installation

5

Install the eylinder head in the reverse order of removal:

NOTE:

® Always use a new head gasket.

® Cylinder head and engine block surface must be clean.

® “UP" mark on camshaft pulley should be at the top.

® Tum the crankshaft so the No. 1 cylinderis at TDC {page
6-28).

® Clean the oil control orifice before installing.

1. Cylinder head dowel pins and oil control arifice must

cam-
orgue

be aligned.
DOWEL PIN
CYLINDER HEAD
GASKET
Replace.

| 0 DOWEL PIN

OIL CONTROL -
ORIFICE
Clean.

2. Install the bolts that secure the intake manifold to its
bracket but do not tighten them vet.

3. Position the camshaft correctly {page 6-28).

4. Tighten the cylinder head bolts sequentially in three
steps.

st stap torque: 40 N-m (4.0 kg-m, 29 Ib-f)
2nd step torque: 70 N-m (7.0 kg-m, 51 Ib-ft)
3rd step torque: 100 N-m (10.0 kg-m, 72 |b-ft)

NOTE:

® We recommend using a beam-type torque wrench.
When using a preset-type torque wrench, be sure
to tighten slowly and not to overtighten.

® [f a bolt makes any noise while you are torquing it,
Ioosen the bolt and retighten it from the 1 st step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE

CYLINDER HEAD BOLTS

12 x 1.25 mm

100 N-m {10.0 kg-m, 72 (b-ft)
Apply clean engine oil to bolt
threads and under boit heads.

(cont’d}
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Cylinder Head

— Installation (cont’d)

6. Install the intake manifold and tighten the nuts in a 7. Install the exhaust manifold and tighten the nuts in a
crisscross pattern in 2 ot 3 steps, beginning with the crisscross pattern in 2 or 3 steps, beginning with the
inner nuts. inner nut.

e Always use a new intake manifold gasket. e Always use a new exhaust manifold gasket.

8. Install the exhaust manifold bracket, then install the
exhaust pipe A and the bracket, and then install the
cover.

GASKET
Replace.

GASKET ?
Replace. / ~

EXHAUST
MANIFOLD
8 x 1.25 mm
32 N-m (3.2 kg-m,
23 ib-ft}
Replace.

8x 1.25mm
22 N-m (2.2 kg-m,
16 Ib-ft)

INTAKE MANIFOLD
22 N-m (2.2 kg-m,

16 Ib-ft)
8x1.25mm
22 N-m {2.2 kg-m,
16 lb-ft} 10 x 1.26 mm
45 N-m (4.5 kg-m,
33 Ib-ft)
6. Install the heat insulator 10 the cylinder head and the
block. 10x 1.25 mm
GASKET 55 N-m (6.5 kg-m,
Replace. 40 1b-ft}
Replace.
6x1.0mm
10 N-m {1.0 kg-m, —»
7 Ib-ft) EXHAUST PIPE A
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Timing Belt and Timing Balancer Belt

— lllustrated Index
in a NOTE:
the ® Refer to page 6-28 for positioning crankshaft and pulley before installing timing belt.
® Before removing, mark direction of rotation.
the
the ADJUSTING NUT
POWER STEERING BELT 45N.m (4.5 kg-m, UPPER COVER
Adjustment, section 17 33 Ib-ft)
6x 1.0 mm RUBBER SEALS
12N-m (1.2 kg-m, Replace when damaged
9 Ib-f1) or deteriorated.
3 A< CAP NUT
’ 6x1.0mm
” LOWER COVER
Remave the five ;?blflhT {1.0 kg-m,
bolts.
7 / WASHER
" 69/
@ |
A= CYLINDER HEAD
B COVER
n
xg-m,
PULLEY BOLT {1
14 x 1.25 mm CRANKSHAFT i
ZZ9N-m (22.0 kg-m, PULLEY gAMSHAFT
n B3pf) ALTERNATOR BELT Remove any oil. PYtLEY
kg-m. ooy engine cilto the  Adjustment, section 23

et threads, but not

u ~e surface that _— RUBBER SEALS
=»+acts the washer. BTN Replace when damaged
”,/A or deteriorated.
NG BELT i
rspection, page 6-26
Laustment, page 6-26
Swolacement, page 6-29 BELT ~
TENSIONERS
TIMING BELT 8x 1.25 mm
ADJUSTING BOLT 38 N-m (3.8 kg-m, 27 Ib-ft}

TENSIONER 50 N7 (8.8 ka-m.
SPRING )
Install with concave

TENSIONER

6 x 1.0 mm SPRING surface facing in.
. s i

T2N-m{1.2 kg-m, emove any oil

3 Ib-ft} TIMING BALANCER BELT

Inspection, page 6-27
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Timing Belt

— Inspection

1. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

2. Remove the cylinder head cover.

3. Remove the upper cover,

4. Inspect the timing belt for cracks and oil or coolant
soaking.

NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

inspect this area for wear.

Rotate pulley
and inspect belt.

5. After inspeéting, retorque the crankshaft pulley bolt to
220 N-m (22.0 kg-tm, 159 lb-ft).

— Tension Adjustment

CAUTION: Ahways adjust timing belt tension with the en-
gine cold.

NOTE:

® The tensioner is spring-loaded to apply proper tension to
the belt automatically after making the following ad-
justment.

e Always rotate the crankshaft counterclockwise when
viewed from the pulley side. Rotating it clockwise may
result in improper adjustment of the belt tension.

& Inspect the timing balancer beit before adjusting the belt
tension.

® Do not loosen the adjusting nut more than one full turn.

1. Disconnect the alterator terminal and the connector,
then remove the engine wite harness from the cylinder
head cover.

2. Remove the cylinder head cover.

3. Set the No. 1 piston at TDC (page 6-28).

4. Loosen the adjusting nut 2/3-1 turn, then tighten it.

ADJUSTING NUT
45 N.m (4.5 kg-m, 33 Ib-ft)

Direction of
rotation.

5. Rotate the crankshaft counterclockwise 3-teeth on
the camshaft pulley, then reloosen the adjusting nut to
create tension on the timing belt.

6. Tighten the adjusting nut.

7. After adjusting, retorque the crankshaft pulley bolt to
220 N-m {22.0 kg-m, 159 ib-ft).




Timing Balancer Belt

- — Inspection
- 1. Disconnect the alternator terminal and the connector,
then remove the engine wire hamess from the cylinder
head cover.
 to 2. Remove the cylinder head cover.
ad-
3. Remove the upper cover.
en
18y 4. Remove the crankshaft pulley.
velt 5. Remove the lower cover.
rn. 6. Install the crankshaft putley.
tor, 7. Inspect the timing balancer belt for cracks and oil or
der coolant soaking.
NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.
Inspect this area for wear.
1.
h on
wt to
Rotate pulley
and inspect belt.
olt 10
B. Afterinspecting, retorque the crankshaft pulley bolt to
220 N-m (22,0 kg-m, 159 Ib-ft).
NOTE: Refer to page 6-32 for timing balancer belt
tension adjustment.
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Timing Belt

NOTE:
® Install the timing belt with the No. 1 piston at TDC.

® After installing retorque the crankshaft puliey bolt to
220 N-m {22.0 kg-m, 159 |b-ft).

CAMSHAFT TDC POSITION:

"UP"* MARK

TDC mark aligned with
the ¢ylinder head upper
surface.

Direction of
rotation.

NOTE: When turning the crankshaft with a socket
wrench, install the crankshaft pulley and the pulley bolt.

— Positioning Crankshaft Before Installing Timing Belt

CRANKSHAFT TOC POSITION:
MANUAL TRANSMISSION:
FLYWHEEL INSPECTION HOLE

TDC MARK POINTERS
{WHITE) ON BLOCK
AUTOMATIC TRANSMISSION:
DRIVE PLATE INSPECTION HOLE

TDC MARK POINTERS
{WHITE) ON BLOCK
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Timing Belt and Timing Balancer Belt

5

— Replacement

CAUTION: Inspect the water pump when replacing the
timing belt (Page 10-12}.

NOTE: Turn the crankshaft so that the No. 1 piston is at
TDC {page 6-28).

1. Remove the splash shield.

SPLASH SHIELD

2. Disconnect the connector, then remove the cruise
control actuator.

NOTE:

® Do not disconnect the control cable.

® Take care not to bend the cable when removing the
actuator. Always replace a kinked cable with a new
one.

CRUISE CONTROL
ACTUATOR 6 x1.0mm
10 N+m {1.0 kg-m,

7 Ib-ft)

CONNECTOR VACUUM TUBE

3. Remove the mounting bolts, nuts and P/S pump belt
from the power steering (P/S) pump.

NOTE:

® Do not disconnect the P/S pipe and hose.

® After installing, adjust the tension of the P/S pump
belt {see section 17).

LOCKNUT

POWER STEERING 15 N-m (1.5 kg-m,

MP !
PU MOUNTING BOLTS 11 1b-f)

22 N'm (2.2 kg-m,
16 Ib-ft)

P/S PUMP BELT

4. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

5. Loosen the alternator mounting bolt/nut and adjusting
bolt, then remove the altemator belt.

NOTE: After installing, adjust the tension of the alter-
nator belt {see section 23).

MOUNTING BOLT
10x 1.25 mm

45 N-m (4.5 kg-m,
a3 Ib-ft)

ALTERNATOR

CONNECTOR ALTERNATOR

MOUNTING NUT
8x 1.25mm
ADJUSTING 22N-m (2.2 kg-rn. 16 "J'-fﬂ

BOLT {cont’d)

ALTERNATOR
TERMINAL
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Timing Belt and Timing Balancer Belt
— Replacement {cont’'d)

6. Remove the cylinder head cover. 11. Remove the pulley boit and the crankshaft pulley. Re-

move the two rear bolts from the center beam to allow

7. Remove the side engine mount bracket B (standard for the engine to drop down and give clearance to remove
some types). the lower cover.

8. Remove the upper cover. 12. Remove the rubber seal around the adjusting nut. Do

not loosen the adjusting nut.

9. Remove the side engine mount.
13. Remove the lower cover.

10. Remove the dipstick and the pipe.

6x1.0mm
12 N-m (1.2 kg-m,

12 x 1.25 mm
55 N-m (5.5 kg-m, 40 Ib-ft}

COVER

RUBBER SEALS
12 x 1.25 mm Replace when ™,
656 N-m (6.5 kg-m, SIDEENGINE damaged or
47 |b-ft) MOUNT deteriorated.

Replace,

UPPERCOVER o\ \pgER SEALS

i Replace when

' 6x 1.0 mm damaged or
12 N-m (1.2 kg-m, deteriorated,
9 1b-ft)

RUBBER SEAL
Replace when damaged
or deteriorated.

ADJUSTING NUT
10 x 1.256 mm
45 N-m (4.5 kg-m,
33 Ib-tt)

PULLEY BOLT /
14 x 1.25 mm

220 N-m (22.0 kg-m, 159 Ib-ft}

Remove anY  fIMING BELT

LOWER COVER TIMING BALANCER BELT
inspection, page 6-27

Apply engine oil to the bolt threads, CRANKSHAFT 6x 1.0 mm
but not to the sutface that PULLEY _ 12N:m (1.2kg-m,
contacts the washer. Remove any oil. 9 |b-ft)
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D

- 14. Lock the timing belt adjuster arm in place by installing 17. Loosenthe 6 x 1.0 mm lock bolt and the adjusting nut.
" one of the 6 x 1.0 mm lower cover mounting bolts. Push on the timing belt adjuster pulley to remove ten-
e sion from the belt, then tighten the adjusting nut.
15. Loosen the timing belt adjusting nut. Push on the pul-
ley to remove tension from the timing balancer belt, 18. Remove the timing belt.
0 then tighten the adjusting nut.
19. Instail the timing beit in the reverse order of removal.
16. Remove the timing balancer belt. Adjust the valve clearances (page 6-34)
— Before installing the timing belt, the crankshaft and
NOTE: If you are removing only the timing balancer camshaft pulleys as shown on page 6-28.
belt, go to step 22. If you are removing both belts, con-
tinue with this procedure. 20. Perform the timing belt tension adjustment (page
6-26).
TIMING BELT 21. Tighten the 6 x 1.0 mm bolt to lock the timing belt ad-
ADJUSTER ARM .
juster arm,.
ADJUSTING NUT

45 N-m {4.5 kg-m, 33 Ib-ft}

Lock with TIMING BALANCER
6 x 1.0 mm BELT ADJUSTER
bolt.
=
TIMING BALANCER
BELT

TIMING BALANCER
BELT ADJUSTER

(cont’d)
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Timing Belt and Timing Balancer Belt
- Replacement {cont’d}

22. Make sure the crankshaft is positioned with the No. 1

27. Tumn the crankshaft pulley about one turn counter-
piston at TDC.

clockwise, then tighten the adjusting nuit to the speci-
fied torque.
23. Align the groove on the front balancer after pulley with
the pointer on the oil pump housing as shown, NOTE: Both belt adjusters are spring-loaded to
properly tension the belts. Do not apply any extra pres-
24. Align the rear balancer shaft pulley by using 6 x 100 sure to the pulleys or tensioners while performing the
mm belt or equivalent as an alignment tool. adjustment.
Scribe a line 74 mm (2.9 in} from the end of the bolt.
Insert the bolt into the maintenance hole to the scribed
line.

REAR BALANCER SHAFT

25. Loosen the adjusting nut and verify that the timing
balancer belt adjuster moves freely.

26. Install the timing balancer belt. Remove the 6 x 100
mm bolt from the rear balancer shaft.

74 mm (2.9 in}

MAINTENANCE
~ HOLE
6 x 100 mm BOLT
O WASHER
Replace.
6 x 100 mm BOLT
12 mm SEALING BOLT x 150 mm
MARK 30 N-m {3.0 kg-m, 22 Ib-ft)
NOTE: Tighten the bolt after
MAINTENANCE instalting the belit.
REAR BALANCER HOLE
SHAFT ok with
ock wit TIMING BELT
6 x 1.0mm ADJUSTER ARM ADJUSTING NUT

bolt.

1

FRONT TIMING BALANCER
BELT DRIVEN PULLEY

Align the groove of the
front driven pulley with the
pointer on the oil pump housing.

REAR TIMING BALANCER
BELT DRIVEN PULLEY

TIMING BALANCER BELT
DRIVE PULLEY
Set the crankshaft at TDC.




a5,

28. Remove the 6 x 1.0 mm bolt from the timing belt ad-
juster arm.

29. Remove the crankshaft pultey.
30. Install the lower cover.

31. Install a rubber seal around the adjusting nut. Do not
loosen the nut.

UPPER COVER

6x1.0mm
12 N-m{1.2 kg-m, 9 1b-ft)

ADJUSTING NUT
10x 1.25 mm
45 N-m (4.5 kg-m,
33 Ib-ft)

PULLEY BOLT ___——— " ™

14 x 1.25 mm

220 N-m (22.0 kg-m, 159 lb-ft)
Apply engine oil to the

bolt threads.

PULLEY

CRANKSHAFT

32.

33.

34.

6x 1.0 mm
12 N-m {1.2 kg-m, 9 Ib-ft)

Install the upper cover.
Install the crankshaft pulley.

Coat the threads and seating face of the pulley bolt
with engine oil. Install and tighten to the specified
torque.

Specified torque: 220 N.m {22.0 kg-m, 159 Ib-ft)

RUBBER SEAL
Replace when damaged
or deteriorated.

RUBBER SEAL
Replace when damaged
or deteriorated.

LOWER COVER
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Valve Clearance

— Adjustment

NOTE:
® Valves should be adjusted cold when the cylinder head

temperature is less than 100°F (38°C).

® After adjusting, retorque the crankshaft pulley bolt to
220 N-m {22.0 kg-m, 159 Ib-ft).

1. Remove the cylinder head cover.

INTAKE

No.4 No.3 No.2 No.1

)

No.4 No.3 No.2 No.1

EXHAUST

2. Set No. 1 piston at TDC. "*UP’" mark on the camshaft
pulley should be at top, and TDC grooves on the cam-
shaft pulley should align with cylinder head surface.

Number 1 piston at TDC:

“UP"" MARK

TDC GROOVES

3. Adjust valves on No. 1 cylinder.

Intake:  0.26 mm (0.010 in) *532mm (00008 i

Exhaust: 0.30 mm {0.0121n) 2303 mm 0.0092 i

4. Loosen locknut and turn adjustment screw until feeler
gauge slides back and forth with slight amount of drag.

LOCKNUT 7 x 0.75 mm
20 N-m (2.0 kg-m, 14 Ib-ft}
Apply engine oil.
ADJUSTING
SCREW
FEELER GAUGE

5. Tighten locknut and check clearance again. Repeat ad-
justment if necessary.

FEELER GAUGE




B

6. Rotate crankshaft 180° counterclockwise {Camshaft 8. Rotate crankshat 180° counterclockwise to bring
pulley turns 30°}. The “UP’'" mark should be at ex- No. 2 piston to TDC. The “UP’’ mark should be at
haust side. Adjust valves on No. 3 cylinder. intake side. Adjust valves on No. 2 cylinder.

Number 3 Piston at TDC: Number 2 Piston at TDC:

' “UP" MARK

7. Rotate crankshaft 180° counterclockwise to bring
No.4 piston to TDC. Both TDC grooves are once
again visible. Adjust valves on No. 4 cylinder.

Number 4 Piston at TDC:
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Cylinder Head/Valve Train
(H23A1 engine)

Special TOOIS .........cocvviviviicnvnennnnns 6-38
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Replacement (Cylinder head

removal not required} ............. 6-41
Cylinder Head
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Camshaft Pulleys
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Vaive Guides
Valve Movement
Replacement ...............ccovrrennne..
Reaming .........ccvevviviinnniicncncanses

Rocker Arms/Camshafts and
Camshaft Seals/Pulleys

Installation .................coiiiiinine 6-57
Timing Belt and Timing Balancer Belt

Mustrated Index .................ceveeee 6-59
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Special Tools

Rel. No. T ook Number \ Dascription Qty Page Retarance
Q) Q7GAD—PH70100 Valve Guide Seal Installer 1 6-55
@ 07757—PJ1010A Valve Spring Compressor Attachment 1 6-50
€ 079426570100 Valve Guide Driver, 6.6 mm 1 6-53, 54
@ 07984 —657010C or Valve Guide Reamer, 6.6 mm 1 6-54
07984—-657010D

@ .\.‘“’J

s, Tm—" ) "

6-38




e
lllustrated Index I@]

CAUTION: To avoid damaging the cylinder head, wait until the engine coolant temperature drops balow 100°F (38°C)
before remaving it.

NOTE: Use new O-rings and gaskets when reassembling.

6 x 10 mm
6§x 1.0 mm 10 N-m (1.0 kg-m, 7 Ib-ft}

10 N-m (1.0 kg-m, 7 Ib-ft}
// WASHER

(=)
&
% CYLINDER HEAD
COVER

8x 1.25mm

RUBBER SEALS
22 N'm (2.2 kg-m, 16 Ib-ft}

Replace when damaged
or deteriorated.

6 x 10 mm

/ 12 N'm (1.2 kg-m, 9 |b-ft}

6 x 10 mm
-— 10 N-m {1.2 kg-m, 7 Ib-ft}

INTAKE CAMSHAFT
HOLDER

8x 1.25 mm
18 N-m {1.8 kg-m. 13 Ib-f1) INTAKE CAMSHAFT
Inspection, page 6-48
SEALS

Installation, page 6-57

Replace.

CAMSHAFT PULLEYS
Removal, page 6-48
Installation, page 6-57

KEYS

DISTRIBUTOR

EXHAUST
CAMSHAFT

ROCKER ARM
ADJUSTING SCREW

Adjustment, page 6-68 B\
LOCKNUT p

8 x 1.25 mm

27 N'm {2.7 kg-m, 20 Ib-ft} <%
38 N'm (3.8 kg-m, 27 Ib-ft)

HEX for manual
pre-alignment of

{cont'd)
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lllustrated Index
(cont'd)

CAUTION: In handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.
NOTE: Clean the oil control orifice before installing.

I Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts.

CYLINDER HEAD BOLT

12 x 1.26 mm

100 N'm (10.0 kg-m. 72 Ib-ft}
Apply clean enging oil to
threads and under the

bolt heads.

INTAKE VALVE GUIDE

Inspection, page 6-52

Replacement, page 6-53

Reaming, page 6-54
VALVE KEEPERS

SPRING RETAINER

=

—

..
=

i L
O
U A
EXHAUST VALVE SPRING
<D
S:(;:cl;.ST VALVE SEAL | ___— VALVE KEEPERS
VALVE SPRING SEAT f 9""/____- SPEING RETAINER
\’ | INTAKE VALVE SPRING
INTAKE VALVE SEAL
| ——Replace. Replacement,
pages 6-41 and 50
VALVE SPRING SEAT

2

EXHAUST VALVE GUIDE
END PIVOT BoLTﬂ/ﬂ
64 N-m (6.4 kg-m, 46 Ib-f1)

A

CYLINDER HEAD
Removal, page 6-43
Reconditioning valve

BACK COVER 1 G g seat, page 6-51
\ \)J\‘ 1@%%;)\ - Warpage, page 6-52
ENGINE MOUNT | SO =, '[ﬁ'fé"(‘ - Installation, page 6-56
BRACKET B I _ [\\\ ()Y ’-(
= b N e, = y
lg ;:nzlig":gm & J A ‘Q |\ CYLINDER HEAD GASKET
33 I-#) R & VALVE LMElTAL GASKET)
‘ 8 x 1.256 mm s L &4 / eplace.
3 22 N'm 3
' - "
{2.2 kg-m, 16 I|b-ft} DOWEL PIN

INTAKE VALVE

Replacement,
Dimensions, page 6-50

OIL CONTROL

e ORIFICE
Reconditioning vaive Clean.
seat, page 6-51
Adjustment, page 6-68 O-RING
TIMING BELT Replace.

Inspection/Adjustment, page 6-60
Replacement, page 6-63

ADJUSTING NUT

10 x 1.25 mm

45 N-m {4.5 kg-m,

33 b-ft)

Loosen, but do not remove.
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Valve Seals

NOTE: Cylinder head removal is not required in this
procedure.

Use the procedure shown below applies when using the
in-car valve spring compressor (Snap-on YA8845).

Alway wear approved eye protection
when using the in-car valve spring compressor.

1. Turn the crankshaft so that the No. 1 and the No.
4 pistons are at TDC.

2. Remove the cylinder head cover.

3. Loosen and remove timing belt from the camshaft
pulieys.

4. Remove the distributor.
5. Remove the camshaft holder bolts, then remove the
camshaft holders, the camshafts, and the rocker

arms.

6. Using the 6 mm bolts supplied with the tool, mount
the two uprights to the cylinder as shown.

Insert the cross shaft through the bottom holes of
the two uprights.

— Replacement (Cylinder head removal not required)

10.

&S,

Intake Valve Seals:
8.

Select the 1-1/18 in. diameter long compressor at-
tachment and fasten the attachment to the hole of
the lever arm with the speed pin supplied.

Insert an air adaptor into the spark plug hole. Pump
air into the cylinder to keep the valve closed while
compressing springs and removing the valve
keepers.

Position the lever arm under the cross shaft so the
lever is perpendicular to the shaft and the compres-
sor attachment rests on top of the retainer for the
spring being compressed. Use the front position
slot on the lever as shown.

NOTE: Put shop towels over the oil passages to

prevent the valve keepers from falling into the
cylinder head.

OIL PASSAGES

(cont’'d)
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Valve Seals

11.

12.

13.

14.

15.

17.

Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Slowly release pressure on the
spring.

Repeat step 11 for the other intake valve in that
cylinder.

Remove the valve seals {page 6-50).
Replace the valve seals (page 6-55).

Install the springs, the retainers and the keepers
in reverse order of removal.

Exhaust Valve Seals:
16.

Select the 7/8 in. diameter compressor attachment
and fasten the attachment to the No. 5 hole of the
lever arm with the speed pin.

Position the lever arm under the cross shaft so it
is perpendicular to the shaft and the compressor
attachment rests on top of the retainer for the
spring being compressed. Use the front position
slot on the lever as shown.

NOTE: Put shop towels over the oil passages to
prevent the valve keepers from falling into the
cylinder head.

— Replacement (Cylinder head removal not required) {cont’'d)

18.

19,

20.
21,

22.

23.

Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Slowly release pressure on the
spring.

Repeat step 1B for the other exhaust valve in that
cylinder.

Remove the valve seals {page 6-50).
Replace the valve seals (page 6-55).

Install the springs, the retainers and the keepers
in reverse order of removal.

Repeat steps 8 to 22 for the other cylinders.
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Cylinder Head

5

B Removal

Engine removal is not required for this procedura.

® Make sure jacks and safety stands are placed
properly and hoist brackets are attached to cor-
rect positions on the singine.

® Make sure the car will not roll off stands and fall
while you are working under it.

CAUTION:

® Use fender covers to avoid damaging painted
surfaces.

® Unspecified items are common.

® Unplug the wiring connectors carefully while hold-
ing the connector portion to avoid damage.

& Mark all wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wir-
ing or hoses or interfera with other parts.

® To avoid damaging the cylinder head, wait until
the engine coolant temperature drops below
100°F (38°C) before loosening the retaining
bolts.

NOTE:

® Inspect the timing belt before removing the
cylinder head.

#® Turn the crankshaft pulley so that the No. 1 piston
is at top dead center (page 6-62).

® Mark all emission hoses before disconnecting
them.

® The radio may have a coded theft protection cir-
cuit. Be sure to get the customer’s code number
before.
— Disconnecting the battery.
— Removing the No. 43 (10A) fuse.

{In the under-hood fuse/relay box)

— Removing the radio.
After service, recannect power to the radio and
turn it on. When the word ““CODE"’ is displayed,
enter the customer’s 5-digit code to restore ra-
dio operation.

1. Disconnect the negative terminal from the battery.

2. Drain the engine coolant (see section 10).
® Remove the radiator cap to speed draining.

3. Relieve the fuel pressure.

LMY Do not smoke while working on fuel
system, keap open flame or spark away from work
area. Drain fuel only into an approved container.

4. Remove the intake air duct.

5. Remove the fuel feed hose and evaporative emission
(EVAP} control canister hose from the intake
manifold.

INTAKE AIR

/7 POSITIVE CRANKCASE

N )

VENTILATION (PCV)

6. Remove the throttle control cable from the throttle
body (A/T only).

NOTE:

® Take care not to bend the cable when remaving
it. Always replace any kinked cable with a new
one.

® Adjust the throttle cable when installing (see sec-
tion 11).

6 x 1.0 mm
12 N'm (1.2 kg-m, 9 Ib-ft)

THROTTLE CONTROL
CABLE

LOCKNUT
ADJUSTING NUT {cont’d)
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Cylinder Head

— Removal {cont’d)

7.

Remove the fuel feed hose, the fuel return hose and
the brake booster vacuum hose.

FUEL FEED HOSE

SERVICE BOLT

WASHER

\E%
m / Replace.
[

Remove the following engine wire harness connec-
tors and clamps from the cylinder head and the in-
take manifold:

Four fuel injector connectors

Intake air temperature ({|IAT) sensor connector
idle air contro! (IAC) valve connector

Throttle position (TP} sensor connector
Exhaust gas recirculation (EGR) valve lift sensor
connector

Ground cable terminals

Engine coolant temperature {ECT} switch B con-
nector

Heated oxygen sensor (HO2S) connector

ECT sensor connector

ECT gauge sending unit connector

Ignition control module (ICM) connector
CKP/TDC/CYP sensor connector

Vehicle speed sensor (VS5) connector

Ignition coil connector

Intake air bypass solenoid valve connector
ECT switch A connector

Knock sensor connector

8. Remove the engine ground cable from the cylinder
head cover.

10. Disconnect the alternator terminal and connector,
then remove the engine wire harness from the
cylinder head cover.

ENGINE WIRE
HARNESS

6x 1.0 mm [}
1

x 1.0
8 N'm (0.8 kg-m, 8 Ib-ft) 0 N-m (1.0 kg-m, 7 Ib-ft)

11. Remove the power steering (P/S) pump belt and
pump.
¢ Do not disconnect the P/S hoses.

B x 1.26 mm
22 N'-m (2.2 kg-m,

LOCKNUT

15 N'm (1.5 kg-m,

11 Ib-f1) PIS PUMP BL
8 x 1.25 mm o
22 N'-m (2.2 kg-m,
16 Ib-f1)




e

12. Remove the ignition coil.

IGNITION COIL

#8 x 1.26 mm #6 x 1.0 mm
22 N'm {2.2 kg-m, CONNECTOR 12 N'm {1.2 kg-m,
16 Ib-ft) 9 Ib-tt)

13. Remove the emission vacuum hoses and water
bypass hoses from the intake manifold asembly.

14. Remove the radiator upper hose and heater hose
from the cylinder head.

15. Remove the water bypass hose and the thermostat
housing.

THERMOSTAT HOUSING

6 x 1.0 mm
12 N'm (1.2 kg-m, 9 I|b-ft)

%#: CORROSION RESISTANT BOLT

16. Remove the intake manifold bracket and intake
manifold.

GASKET
Replace.

INTAKE
MAINFOLD

17. Remove the self-locking nuts and disconnect the ex-
haust manifold and exhaust pipe A.

18. Remove the heat insulator (cars equipped with A/C),
exhaust manifold bracket and exhaust manifold.

GASKET
Replace.

EXHAUST MANIFOLD

(Cs

HEAT INSULATOR
{cars equipped with A/C)

EXHAUST PIPE A )
(cont’d)
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Cylinder Head

— Removal {cont’'d)

19. Remove the PCV hose, then remove the cylinder 24. Remove the camshaft pulleys.
head cover.
NOTE: To set the camshafts at TDC for No. 1
20. Remove the middle cover. cylinder, align the holes in the camshafts with the
holes in the No. 1 camshaft holders and insert 5.0
21. Loosen the adjusting nut 180°, mm pin punches.

22. Push the tensioner to release tension from the tim-

ing belt, then retighten the adjusting nut.
4 PIN PUNCHES 5.0 mm

. ADJUSTING NUT
R Do not remove.

8x 1.256 mm
38 N'm (3.8 kg-m,
27 b-ft)

25. Loosen the rocker arm adjusting screws, then re-
move the camshaft holders and camshafts.

23. Remove the timing belt from the camshaft pulleys.

ADJUSTING SCREWS

b CAUTION: Do not ctimp or bend
the timing belt more than 890 ° or less
than 256 mm (1 in) in diameter.

<

Good No Good

DIAMETER

ADJUSTING SCREWS
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26. Remove the side engine mount bracket B and back
cover.

ENGINE MOUNT
BRACKET B 10 x 1.25 mm
45 N'm (4.5 kg-m,

33 Ib-ft}

N
AN
(((((((8((
0

(&

8x 1.25 mm
ENGINE MOUNT 22 N-m {2.2 kg-m,
BRACKET 186 Ib-ft)

27. Remove the cylinder head bolts, then remove the
cylinder head.

CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 twrn at a time; repeat until all bolts
are loosened.

CYLINDER HEAD BOLT LOOSENING SEQUENCE

NOTE: Separate the cylinder head from the block with
a flat tip screwdriver as shown,
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Camshaft Pulleys Camshafts

- Removal — Inspection
1. To ease reassembly, turn the pulley until the ""UP” NOTE: Do not rotate camshaft during inspection.
marks face up, and the front timing marks are aligned
with the marks on the pulleys. 1. Remove the rocker arms.

NOTE: Rocker arms must be installed in the same
position if reused.

“UP'’ marks 2. Put the camshafts and the camshaft holders on the
cylinder head, then tighten the bolts to the specified
torque.

Specified torque:
Except Intake (&), (). Exhaust (&), ®:
10 N'm (1.0 kg-m, 7 Ib-ft)

Intake &), (7. Exhaust &, @):
12 N'm {1.2 kg-m, 9 Ib-ft)

TIGHTENING SEQUENCE

Align the marks on the pulleys. INTAKE O @ ® ® @ o

®/JO OOO'*’ O@D <

2. Remove the timing belt.

3. Remove the pulley bolts, then remove the camshaft ;

pulieys.

NOTE: To set the camshafts at TDC for No. 1 @ ®
cylinder, align the holes in the camshafts with the

holes in the No. 1 camshaft holders and insert 5.0 EXHAUST

mm pin punches.

PIN PUNCHES 5.0 mm

PULLEY BOLTS
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Seat camshafts by pushing thermn toward distributor
end of cylinder head.

Zero dial indicator against end of camshaft, then
push camshaft back and forth, and read the end play.

Camshaft End Play:

Standard (New): 0.05—0.15 mm
{0.062—0.0086 in}

Service Limit: 0.5 mm {0.02 in}

Remove the camshaft holder bolts from the cylinder
head.

@ Lift camshaft out of cylinder head, wipe clean,
then inpsect lift ramps. Replace camshaft if lobes
are pitted, scored, or excessively worn.

® Clean the camshaft bearing surfaces in the
cylinder head, then set camshaft back in place.

® Insert plastigage strip across each journal.

# Install the camshaft holders and torque bolts to
the values and in the sequence shown on page
6-48.

Measure widest portion of plastigage on each
journal.

Camshaft-to-Holder Qil Clearance:

Standard (New): 0.050 —0.089 mm
{0.0020—0.0035 in)

Service Limit: 0.15 mm (0.006 in)

Exhaust No. 5 Journal:

Standard (New}: 0.100—-0.139 mm
{0.0039--0.0055 in)

Service Limit:  0.20 mm (0.008 in}

PLASTIGAGE STRIP

7. If camshaft-to-holder oil clearance is out of tolerance:

® And the camshaft has already been replaced, you
must replace the cylinder head.

@ If camshaft has not been replaced, first check to-
tal runout with the camshaft supported on V-
blocks.

Camshaft Total Runout:
Standard (New): 0.03 mum {0.001 in) max.
Service Limit:  0.06 mm (0.002 in}

Rotate camshaft
while measuring

— If the total runout of the camshaft is within toler-
ance, replace the cylinder head.

— If the total runout is out of tolerance, replace the
camshaft and recheck. If the oil clearance is still
out of tolerance, replace the cylinder head.

8. Measure camshaft lobe height.

Intake Standard: 33.661 mm {1.3252 in})
Exhaust Standard: 33.725 mm {1.3278 in}

Inspect this are for wear.
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Valves, Valve Springs and Valve Seals

— Removal

NOTE: Identify valves and valve springs as they are re-
moved so that each item can be reinstalled in its original
position.

1. Tap each valve stem with a plastic mallet to loosen
valve keepers before installing the spring com-
pressor.

2. Install the spring compressor. Campress spring and
remove valve keeper.

VALVE SPRING COMPRESSOR
COMMERICALLY AVAILABLE

VALVE spmmx '
COMPRESSOR .

ATTACHMENT
07757—PJ1010A

3. Install the special toois as shown.

VALVE GUIDE SEAL REMOVER

LISLE P/N 57900 or KD3350

COMMERCIALLY AVAILABLE SEAL
REMOVER

4, Remove the valve seal.

N
[
' T

Intake Valve Dimensions

A Standard (New): 33.90—34.10 mm
{1.335—1.343 in)

B Standard (New): 102.560—102.80 mm
(4.035—4.047 in}

C Standard (New): 6.580—-6.590 mm
(0.2591—-0.2594 in)

C Searvice Limit:  6.56 mm {(0.258 in)

D Standard {(New): 0.85—1.15 mm
{0.033—-0.045 In)

D Service Limit: 0.85 mm {0.026 in}

Exhaust Valve Dimensions

A Standard (New): 28.90—29.10 mm
{1.138—1.161 in)

B Standard (New): 101.40—101.70 mm
(3.992—4.004 in)

C Standard {New): 6.550—6.560 mm
(0.2579—-0.2583 in)

C Service Limit: 6.52 mm (0.257 in)

D Standard (New): 1.05—1.35 mm
(0.041—0.053 in)

D Service Limit: 0.85 mm {0.033 in}




Valve Seats

— Reconditioning

1.

5

Renew the valve seats in the cylinder head using a
valve seat cutter,

NOTE: If guides are worn ipage 6-52}, replace them
(page 6-53) before cutting the valve seats.

Carefully cut a 45° seat, removing only encugh
material to ensure a smooth and concentric seat.

Bevel the upper edge of the seat with the 30° cutter
and the lower edge of the seat with the 60° cutter.
Check width of seat and adjust accordingly.

Make one more very light pass with the 45° cutter to
remove any possible burrs caused by the other cutters.

Valve Seat Width {intake and exhaust):

Standard: 1.26—1.55mm
{0.049—-0.061in)

Service Limit: 2.00 mm (0.079 in}

300

45°

/ 60°

SEAT WIDTH

5. After resurfacing the seat, inspect for even valve
seating: Apply Prussian Biue compound to the valve
face, and insert valve in original location in the head,
then lift it and snap it closed against the seat sever-
al times.

ACTUAL
SEATING /

SURFACE /

VALVE
SEAT

PRUSSIAN BLUE COMPOUND

6. The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

@ If it is too high (closer to the valve stem), you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width.

@ Ifitis too low (close to the valve edge), you must
make a second cut with the 30° cutter to move
it up, then one more cut with the 45° cutter to
restore seat width.

NOTE: The final cut should always be made with
the 45° cutter.

7. Insert intake and exhaust valves in the head and
measure valve stem installed height.

Intake Valve Stem Installed Height:
Standard (New): 39.365—39.835 mm
(1.5498 - 1.6683 in)
Service Limit:  40.085 (1.5781 in)
Exhaust Valve Stem Installed Height:
Standard (New): 39.165—39.635 mm
(1.5419—1.5604 in)

Service Limit: 39.885 mm {1.5703 in)

I

O ’ T

/

VAL\;E STEM
INSTALLED HEIGHT

H—

8. [f valve stem installed height is over the service limit,
replace valve and recheck. If still over the service
limit, replace cylinder head; the valve seat in the head
is too deep.
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Valve Guides
— Valve Movement

Cylinder Head
— Warpage

NOTE: If camshaft-to-holder oil clearances (page 6-49)
are not within specification, the cylinder head cannot be
resurfaced.

If camshaft-to-holder oil clearances are within specifica-
tions, check the cylinder head for warpage.

® If warpage is less than 0.05 mm {0.002in) cylinder head
resurfacing is not required.

® |f warpage is between 0.06 mm (0.002 in} and 0.2
mm (0.008 in), resurface cylinder head.

® Maximum resurface limit is 0.2 mm (0.008 in) based on
a height of 132.0 mm ({5.20 in)

PRECISION STRAIGHT EDGE

< n\/

S QB-OTO ON
QIO

P

{

Cytinder Head Height:
Standard {New}: 131.95—132.05 mm
(5.195—5.199 in}

Measure the guide-to-stem clearance with a dial indicator
while rocking the stem in the direction of normal thrust
{wobble method).

intake Valve Stem-to-Guide Clearance:

Standard (New): 0.04—0.10 mm
{0.002 —0.004 in}

Service Limit: 0.16 mm (0.Q086 in}

Exhaust Valve Stem-to-Guide Clearance:
Standard {New): 0.10—0.16 mm
{0.004 —-0.006 in}
0.22 mm {0.009 in)

Service Limit:

Valve extended 10 mm out from seat.

® |f measurement exceeds the service limit, recheck
using a new valve.

® if measurement is now within the service limit,
reassemble using a new valve,

¢ If measurement stitl exceeds limit, recheck using
alternate method below, then replace valve and
guide, if necessary.

NOTE: An alternate method of checking guide to
stem clearance is to subtract the O.D. of the vailve
stem, measured with a micrometer, from the |.D. of
the valve guide, measured with an inside microme-
ter or ball gauge.

Take the measurements in three places along the
valve stem and three places inside the valve guide.
The difference between the largest guide measure-
ment and the smallest stem measurement should not
exceed the service limit.

Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.02—0.05 mm
{0.001--0.002 in)
Service Limit: 0.08 mm (0.003 in)
Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.05—0.08 mm
{0.002--0.003 in)

Service Limit: 0.11 mm (0.004 in)
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— Replacement

3,

As illustrated in the removal steps of this procedure,
use a commercially —available air-impact driver at-
tachment modified to fit the diameter of the valve
guides. In most cases, the same procedure can be
done using Valve Guide Drivers and a conventional
hammer. Tool numbers are at the end of this
procedure.

VALVE GUIDE DRIVER

COMMERCIALLY AVAILABLE
6.4 mm
{0.25 in)

/ )
Q :i : q j—_L
- m%% oo T

11.3mm
{0.44in)

Removal and installation
VALVE GUIDE DRIVER, €.6 mm
079426570100

Select the proper replacement guides and chill them in
the freezer section of a refrigerator for about an hour.

Use a hot plate or oven to evenly heat the cylinder head
to 300°F {150°C). Monitor the temperature with a
cooking thermometer.

CAUTION:

® Do not use a torch; it may warp the head.

® Do not get the head hotter than 300°F (150°C});
excessive heat may loosen the valve seats.

® To avoid burns, use heavy gloves when handiing
the heated cylinder head.

Working from the camshaft side, use the driver and an
air hammer to drive the guide about 2 mm (0.1 in}
towards the combustion chamber. This will knock off
some of the carbon and make removal easier.

CATUION:

¢ Always wear safety goggles or a face shield when
using the air hammer,

® Hold the air hammer directly in line with the valve
guide to prevent damaging the driver.

Turn the head over and drive the guide out toward the
camshaft side of head.

VALVE GUIDE DRIVER
COMMERCIALLY AVAILABLE

If a valve guide still won’t move, drill it out with a
8 mm {5/16 inch) bit, then try again.

CAUTION: Drill guides only in extreme cases; you
could damage the cylinder head if the guide breaks.

Remove the new guide(s) from the refrigerator, one at
a time, as you need them.

{cont’d)
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Valve Guides
- Replacement (cont’'d)

— Reaming

7. Slip a 6.5 mm {0.26 in) steel washer and the correct
driver attachment over the end of the driver (The

washer will absorb some of the impact and extend the 1.
life of the driver).

NOTE: For new valve guides only.

Coat both reamer and valve guide with cutting oil.

2. Rotate the reamer clockwise the full length of the valve

guide bore.

3. Continue to rotate the reamer clockwise while remov-
@—‘— ing it from the bore.
f .

Thoroughly wash the guide in detergent and water to
DRIVER 6.5 mm {0.26 in} ATTACHMENT

remove any cutting residue.
WAHSER
5. Check clearance with a valve (page 6-52)

8. Install the new guide(s) from the camshaft side of the ® Verify that the valve slides in the intake and ex-

head; drive each one in until the attachment bottoms haust valve guides without exerting pressure.

on the head. If you have all sixteen guides to do, you

may have to reheat the head one or two more times.

VALVE GUIDE DRIVER, REAMER HANDLE

6.6 mm
079426570100

Turn reamer in

VALVE GUIDE REAMER. 6.6 mm
ATTACHMENT 07984—657010C or

07984 6570100
Valve Guide Installed Height:

Standard (New):
Intake: 13.256—13.75mm
(0.622—0.541 in}
Exhaust: 13.75—14.25 mm
{0.541—0.561 in}

VALVE GUIDE .

CYLINDER
Measure here _HFAD

TP IA NI/
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Valves, Valve Springs and Valve Seals

B Valve Spring and Valve Seal Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

é‘\ VALVE KEEPERS
NOTE: Place the end of valve

spring with closely wound coils
toward the cylinder head. A ETAINER
INTAKE VALVE SEAL VALVER
{(WHITE SPRING) —
&

eplace.
N

&
.,
=

VALVE SPRING
R )
- VALVE GUIDE SEAL

INSTALLER
07GAD—PH70100

mmer

S
o
N,

"
EXHAUST VALVE SEAL
(BLACK SPRING)
Replace.

)
VALVE SEAL
— % Replace.
—

SPRING SEAT
NOTE: Install the valve spring seats before
installing the valve seals.

- Valve Installation

When installing valves in cylinder head, coat valve stems
with oil before inserting into valve guides, and make sure
valves move up and down smoothly.

When valves and springs are in place, lightly tap the end of
each valve stem two or three times with a plastic mallet to
ensure proper seating of valve and valve keeprs.

NOTE: Tap the valve stem only along its axis so you do not
bend the stem,




Cylinder Head

— Installation

Install the cylinder head in the reverse order of removal:

NOTE:

® Always use a new head gasket.

® Cylinder head and engine block surface must be clean.

e “UP’" marks on camshaft pulleys should be at the top.

® Tum the crankshaft so the No. 1 piston is at TDC (page
6-62).

e Clean the oil control orifice before installing.

1. Cylinder head dowel pins and oil control orifice must
be aligned.

DOWEL PIN

CYLINDER
HEAD GASKET
Replace.

DOWEL PIN

01 CONTROL
ORIFICE
Clean.

O-RING
Replace.

2. Tighten the cylinder head bolts sequentially in three

steps.

1st step torque: 40 N-m (4.0 kg-m, 29 lb-ft)
2nd step torque: 70 N-m (7.0 kg-m, 51 Ib-ft)
3rd step torque: 100 N-m {10.0 kg-m, 72 lb-ft)

NOTE:

® We recommend using a beam-type torque wrench.
When using a preset-type torque wrench, be sure
to tighten slowly and not to overtighten.

® If a bolt makes any noise while you are torquing it,
loosen the bolt and retighten it from the 1st step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE

CYLINDER HEAD BOLTS
12 x 1.25 mm

100 N-m {10.0 kg-m, 72 ib-ft}
Apply clean engine oil bolt
threads and under bolt heads.




3. Install the intake manifold and tighten the nuts in a
criss-cross pattern in 2 or 3 steps, beginning with
the inner nuts.

GASKET
Replace.

8x1.25 mm

INTAKE 22 N-m (2.2 kg-m,
MANIFOLD 16 1b-ft)

Bx 1.256 mm

22 N-m (2.2 kg-m,

16 Ib-ft}

4. Install the exhaust manifold and bracket. Tighten the
nuts in a criss-cross pattern in 2 or 3 steps, begin-
ning with the inner nuts.

GASKET

8x1.25mm Replace.

32 N-m (3.2 kg-m,
23 Ib-ft)

10 x 1.25 mm

45 N-m {4.5 kg-m,
33 Ib-ft)

6x 1.0mm
10N-m (1.0 kg-m,
7 lb-t)

8 x 1.25 mm
22 N'm {2.2 kg-m,
16 1b-ft)
GASKET
Replace.

HEAT INSULATOR
SELF-LOCKING NUT
10 x 1.25 mm
55 N-m {5.5 kg-m, 40 |b-ft}
Replace.

Rocker Arms/Camshafts
and Seals/Pulleys

e

B Installation

CAUTION:

® Make sure that the keyways on the camshafts are fac-
ing up. (No. 1 piston TDC).

® Valve locknuts should be loosened and before screws
backed off before installation.

® Replace the rocker arms in their original positions.

1. Place the rocker arms on the pivot bolts and the valve
stemns.

2. |Install the camshafts and the camshaft seals with
the open side {spring} facing in.

CAMSHAFT

ROCKER ARM

3. Apply liquid gasket to the head mating surfaces of
the No.1 and No. 6 camshaft holders, then install
them, along with No. 2, 3, 4 and 5.

NOTE:

® “I'" or ""E’’ marks are stamped on the camshaft
holders.

® Do not apply oil to the holder mating surface of
camshaft seals.

® Apply liquid gasket to the shaded areas.

® The arrows marked on the camshaft holders
should point toward the timing belt,

No. 2 No. 1

/

58 | INTAKE

Cd I EXHAUST

(cont’d)
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Rocker Arms/Camshafts and Seals/Pulleys

— Installation {cont’d)

4. Tighten the camshaft holders temporarily.
® Make sure that the rocker arms are properly posi-

tioned on the valve stems.

= )
\ é/
CAMSHAFT SEALS N/

6. Tighten each boltin two steps 10 ensure that the rock-
ers do not bind on the valves.

Specified Torque: Intake
Except (5), (7): 10N-m (1.0 kg-m, 7 ib-ft)
®. @: 12 N.m {1.2 kg-m, 9 Ib-ft)

@ @

Specified Torque: Exhaust

Except (6), (8): 10 N-m (1.0kg-m, 7 ib-ft}

®@® ® O©

= A

®. ®: 12 N-m (1.2 kg-m, 9 Ib-ft)
VA
| DN E@ I @
Oakes @)
4l
® i

@i ® @ EXHAUST

7. Install the back cover.

8. Install keys into camshaft grooves.

NOTE: To set the camshafts at TDC position for No.
1 piston, align the holes in the camshafts with the
holes in No. 1 camshaft holders and insert 5.0 mm pin

punches in the holes.

PIN PUNCHES, 5.0 mm

CAMSHAFT PULLEY

8 x 1.25 mm

KEY

38 N-m (3.8 kg-m, 27 Ib-ft)

9. Push camshaft pulleys onto camshafts, then tighten
the retaining bolts to the torque specified.

10. Adjust the valve clearance {page 6-68).

11. After installation, check that the all tubes, hoses and

connectors are installed corr

ectly.




Timing Belt and Timing Balancer Belt
llustrated Index

NOTE:
® Refer to page 6-62 for positioning crankshaft and pulley before instatling timing belt.
® Before removing, mark direction of rotation on each belt.

POWER STEERING (P/S) ALTERNATOR
PUMP BELY BELT LOWER COVER

Adjustment, section 17 Adjustment, section 23 ADJUSTING NUT  MIDDLE COVER  Remove the five bols,
45 N-m (4.5 kg-m,

6x 1.0 mm oy
T2 N-m (1.2 kg-m, \] RUBBER SEALS

Replace when
damaged or deteriorated.

CAP NUT
6x1.0mm
10 N-m (1.0 kg-m, 7 Ib-ft}

CYLINDER HEAD
COVER

12 N-m (1.2 kg-m,

CRANKSHAFT 9 Ib-f1) = g
PULLEY BOLT ;ULLEY . WASHER —»™ =
14 x 1.25 mm emove any ol puBRER SEALS
220 N-m {22.0 kg-m, 159 Ib-ft} Replace when damaged
Apply engine oil to the bolt or deteriorated.
threads, but not to the
surface that contacts the 8 x 1.25 mm .
washer. 38 N'm (3.8 kg-m, 27 Ib-ft) s . v P
L kevs FL NS PO REA ]
TENSIONER ET‘\ a& ﬁ‘r-sgi“‘“ !
SPRING .E.!,\ B R
S T/A
o ¥ \ w

TENSIONER
SPRING

TIMING BELT
ADJUSTING BOLT
68 N-m (6.8 kg-m, 49 Ib-ft}

TIMING BELT
Inspection, page 6-60
6x 1.0 mm Adjustment, page 6-60
12 N'm (1.2 kg-m, 9 Ib-ft} Replacement, page 6-63

Instalt with concave
TIMING BALANCER BELT  surface facing in.
Inspection, page 6-61. Remove any oil.
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Timing Belt

— Inspection

1. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

2. Remove the cylinder head cover.
3. Remove the middle cover.

4, Inspect the timing belt for cracks and oil or coolant
soaking.

NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this
area for wear.

Rotate pulley
and inspect
belt.

5. After inspecting, retorque the crankshaft pulley bolt to
220 N-m (22.0 kg-m, 159 lb-ft).

— Tension Adjustment

CAUTION: Always adjust timing belt tension with thew
engine cold.

NOTE:

® The tensioner is spring-loaded to apply proper tension to
the belt automatically after making the following ad-
justment.

® Always rotate the crankshaft counterclockwise when

viewed from the pulley side. Rotating it clockwise may
result in improper adjustment of the belt tension.

® |nspect the timing balancer belt before adjusting the beit
tension.

¢ Do not loosen the adjusting nut more than one full turn.

1. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

2. Remove the cylinder head cover.

3. Set the No. 1 piston at TDC (page 6-62}.

4. Loosen the adjusting nut 2/3-1 turn, then tighten it.

ADJUSTING NUT
45 N-m {4.5 kg-m, 33 |b-ft)

Dirgction of
rotation.

5. Rotate the crankshaft counteclockwise 3-teeth on the

camshaftzpulley, then reloosen the adjusting nut to
create tansion on the timing beit.

Tighten the adjusting nut.

7. After adjusting, retorque the crankshaft pulley bolt to
220 N-m {22.0 kg-m, 159 Ib-ft).




Timing Balancer Belt
— Inspection

1. Disconnect the alternator terminal and the connector,
then remave the engine wire harness frorn the cylinder
head cover.

2. Remove the cylinder head cover.

3. Remove the middle cover.

4. Remove the crankshaft pulley.

5.  Remove the lower cover.

6. Install the crankshaft pulley.

7. Inspect the timing bek for cracks and oil or coolant
soaking.

NOTE:
® Replace the belt if il or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this
area for wear.

Rotate pulay
and inspect belt.

8. Afterinspecting, retorque the crankshaft pulley bolt to
220 N-m (22.0 kg-m, 159 Ib-ft}.

NOTE: Refer to page 6-66 for timing balancer belt
tension adjustment.
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Timing Belt

NOTE:

® Install the timing belt with the No. 1 piston at TDC.

® After installing, retorque the crankshaft pulley boit to
220 N-m {22.0 kg-m, 159 |b-ft).

CRANKSHAFT TDC POSITION:
MT POINTERS AT
ON BLOCK INSPECTION

TDC MARKS
{WHITE)
FLYWHEEL DRIVE PLATE

_ Direction of
rotation

NOTE: When turning the crankshaft with a socket
wrench, install the crankshaft pulley and the pulley
bolt.

- Positioning Crankshaft Before Installing Timing Belt.

CAMSHAFT TDC POSITION:

“UP" MARKS

TOC MARKS
Align the marks
on the pulleys,

PIN PUNCHES. 5.0 mm

CAUTION: Remove the pin punches after instailing
the timing belt.




Timing Belt and Timing Balancer Belt

— Replacement

i

CAUTION: Inspect the water pump when replacing the
timing belt {page 10-12}.

NOTE: Turn the crankshaft so that the No. 1 piston is at
TDC {(page 6-62),

1. Remove the splash shieid.

SPLASH SHIELD

2. Disconnect the connector, then remove the cruise
control actuator, ~

NOTE:

® Do not disconnect the control cable.

® Take care not to bend the cable when removing the
actuator. Always replace a kinked cable with a new

one.
CRUISE CONTROL 6x 1.0mm
ACTUATOR 10 N'm {1.0 kg-m,

7 lb-ft)

CONNECTOR VACUUM TUBE

3. Remove the mounting bolts, nuts and poly-V-belt from
the power steering (P/S) pump.

NOTE:

® Do not disconnect the P/S pipe and hose.

® After installing, adjust the tension of the P/S pump
belt (see section 17).

MOUNTING BOLTS

LOCKNUT
15 N-m {1.5 kg-m,

P/S PUMP 11 Ib-ft)

MOUNTING
BOLTS/NUTS
8x1.26 mm

22 N-m {2.2 kg-m,
16 Ib-ft)

P/S PUMP BELT

4. Disconnect the alternator terminal and the connector,
then remove the engine wire hamess from the cylinder
head cover.

5. Loosen the alternator mounting bolt, nut and the ad-
justing boft, then remove the alternator bett.

NOTE: Afterinstalling, adjust the tension of the alter-
nator belt {see section 23).

n MOUNTING BOLT
L ALTERNATOR 10 x 1.26 mm
CONNECTOR 45 N-m {4.5 kg-m, 33 Ib-ft)

ALTERNATOR
TERMINAL

ADJUSTING  poUNTING NUT ALTERNATOR
BOLT 8 x 1.25 mm BELT

22 N-m (2.2 kg-m,

16 ib-ft} {cont’'d)
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Timing Belt and Timing Balancer Belt
— Replacement (cont’d)

6. Remove the cylinder head cover. 10. Remove the pulley bolt and the crankshaft pulley. Re-
move the two rear bolts from the center beam to allow
7. Remove the middle cover. the engine to drop down and give clearance to remove

the lower cover.
8. Remove the side engine mount.
11. Remove the rubber seal around the adjusting nut. Do
9. Remove the dipstick and the pipe. not loosen the adjusting nut,

12. Remove the lower cover.

6x1.0mm
12 N-m (1.2 kg-m, 9 Ib-ft}
12x 1.25 mm
55 N-m (5.5 kg-r,

40 Ib-ft)

Replace. CYLINDER HEAD
COVER
12x1.25 mm
B o (65 kg SIDE ENGINE
MOUNT
RUBBER SEALS
_ Replace when
i damaged or
B deteriorated.
_ RUBBER SEALS
AUBBER SEAL Replace when
damaged or
SEP*RC:d when MIDDLE COVER deteriorated.
: amaged or
b deteriorated.

TF 6x 1.0 mm

12 N-m{1.2kg-m, 9lb-ft} __ ‘
A By

PULLEY BOLT

14 x 1.25 mm

220 N-m {22.0 kg-m, 159 Ib-ft)

Apply engine oil to the

bolt threads, but not

to the surface that

contacts the washer. TIMING BELT

Inspection, page 6-60
Adjusting, page 6-60

LOWER COVER

CRANKSHAFT ADJUSTING NUT 6 x 1.0 mm
PULLEY 10 x 1.25 mm 12 N-m (1.2 kg-m, TIMING BALANCER BELT
Remove any oil. 45 N-m (4.5 kg-m, 9 lb-ft) Inspection, page 6-61

33 Ib-ft)




s

13. Lock the timing belt adjuster arm in place by install- 16. Loosen 6 x 1.0 mm lock bolt and the adjusting nut.
ing one of the 6 x 1.0 mm lower cover mounting Push on the timing belt adjuster pulley to remove ten-
bolts. sion from the belt, then tighten the adjusting nut.

14, Loosen the timing belt adjusting nut. Push on the pul- 17. Remove the timing belt.
ley to remove tension from the timing balancer belt,
then tighten the adjusting nut. 18. Install the timing belt in the revarse order of removal.

— Before installing the timing belt, position the crank-

156. Remove the timing balancer belt. shaft and camshaft pulleys as shown on page

6-62. '
NOTE: If you are remaving only the timing balancer
belt, go to step 21. If you are removing both belts, 19. Perform the timing belt tension adjustment (page
continue with this procedure. 6-60).
20. Tighten the 6 x 1.0 mm bolt to lock the timing belt ad-
juster arm.
TIMING BELT
ADJUSTER ARM
ADJUSTING NUT

45 N-m {4.5 kg-m, 33 b-ft)

Lock with TIMING BALANCER BELT
6x 1.0 mm ADJUSTER
bolt.
TIMING BALANCER
BELT
N
= ——3
=7 = o
TIMINGBALANCER BELT ‘h
DRIVE PULLEY
l‘A
TIMING BALANCER BELT
ADJUSTER
{cont'd)
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Timing Belt and Timing Balancer Belt

Replacement (cont’d)

21. Make sure the crankshaft is positioned with the No. 1
piston at TDC.

26. Turn the crankshaft pulley about one turn counter-
clockwise, then tighten the adjusting nut to the speci-

fied torgue.

22. Align the groove on the front balancer shaft pulley with
the pointer on the oil pump housing as shown.

23. Align the rear balancer shaft pulley by using a 6 x 100
mm bolt or equivalent as an alignment tool.
Scribe a line 74 mm (2.9 in} from the end of the bolt.
Insert the boit into the maintenance hole to the scribed
line.

24. Loosen the adjusting nut and verify that the timing
balancer belt adjuster moves freely.

25. Install the timing balancer belt. Remove the 6 x 100
mm bolt from the rear balancer shaft.
HOLE

74 mm (2.9 in)

6 x 100 mm BOLT

MARK
MAINTENANCE

REAR BALANCER HOLE
SHAFT
Lock with TIMING BELY
6 x 1.0 mm bolt. ADJUSTER ARM
-
FRONT TIMING BALANCER @
BELT DRIVEN PULLEY ‘

Align the groove of the
front driven pulley with
the pointer on the oil
pump housing

REAR BALANCER SHAFT

MAINTENANCE

12 mm SEALING BOLT
30 N-m (3.0 kg-m, 22 |b-ft)
NOTE: Tighten the bolt after
instailing the belt..

NOTE: Both belt adjusters are spring-loaded to
properly tension the belts. Do not apply any extra pres-
sure to the pulleys or tensioners while performing the
adjustment.

WASHER
Replace.

6 x 100 mm BOLT

ADJUSTING NUT

REAR TIMING BALANCER BELT
DRIVEN PULLEY

! TIMING BALANCER BELT
CRIVE PULLEY
Set the crankshaft
at TDC.
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27. Remove the 6 x 1.0 mm bolt from the timing belt ad- 31. Install the middle cover.

juster arm.
32. Install the crankshaft pulley.
28. Remove the crankshaft pulley.
33. Coat the threads and seating face of the pulley bolt

29. Install the lower cover, with engine oil. Install and tighten to the specified
torque.
30. Install a rubber seal around the adjusting nut. Do not
loosen the nut, Specified torque: 220 N-m {22.0 kg-m, 159 Ib-ft)
RUBBER SEAL RUBBER SEAL RUBBER SEALS
Replace when Replace when Replace when
damaged or damaged or damaged or
deteriorated. MIDDLE COVER deteriorated. deteriorated.

6x 1.0 mm
12N-m{1.2 kg-m, 9 Ib-ft)

LOWER COVER

PULLEY BOLT

14 x 1.25 mm

220 N-m {22.0 kg-m 6x 1.0 mim

159 Ib-t) 12 N-m {1.2 kg-m, 9 Ib-ft}

CRANKSHAFT ADJUSTING NUT
PULLEY 10 x 1.25 mm
Remove any oil. 45 N-m (4.5 kg-m, 33 Ib-ft)
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Valve Clearance
— Adjustment

NOTE:

® Vaives should be adjusted cold when the cylinder head
temperature is less than 100°F (38°C).

® After adjusting, retorque the crankshaft pulley bolt to
220 N-m (22.0 kg-m, 158 |b-ft)

1. Remove the cylinder head cover.

INTAKE
No.4 No.3 No.2 No.1

No.4 No.3 No.2 No.1
EXHAUST

2. SetNo. 1 piston at TDC. “"UP'" marks on the camshaft
pulleys should be at top, and TDC grooves on the cam-
shaft pulleys should align with cylinder head surface.

Number 1 piston at TDC:

*UP” MARKS

TDC MARKS
Align the marks
on the pulleys.

3. Adjust valves on No. 1 cylinder.

Valve Clearance:
Intake: 0.07—0.11 mm (0.003—0.004 in}
Exhaust: 0.15—0.19 mm (0.006—0.007 in)

4, Loosen locknut and turn adjusting screw until feeler
gauge slides back and forth with slight amount of drag.

ADJUSTING SCREW LOCKNUT
27 N-m {2.7 kg-m, 20 Ib-ft)

Apply engine oil.

5. :l'ighten the locknut and check clearance again. Repeat
adjustment if necessary.

FEELER GAUGE
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~ 6. Retate crankshaft 180° counterciockwise (Camshaft
pulleys turns 80°). The “"UP"’ marks should be at ax-
haust side. Adjust valves on No. 3 cylinder.

Number 3 piston at TDC:

“"UP” MARKS

'

7. Rotate crankshaft 180° counterclockwise to bring
No. 4 piston to TDC. the TDC grooves are once again
aligned. Adjust valves on No. 4 cylinder,

Number 4 piston at TDC:

“UP”’ MARKS

8. Rotate crankshaft 180° counterclockwise to bring
No.2 piston 10 TDC. The *'UP*’ marks should be at
intake side. Adjust valves on No. 2 cylinder.

Number 2 piston at TDC:

"UP*" MARKS
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(H22A1 engine)
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Special Tools

Ref. No. Toot Number Description Qty Page Reference
o O7HAH—-PJ7010A
or QTHAR—-PITON0R Nalwe Guide Reamar, 5.5 mm 1 8-100
@ Q7LAJ—PR3020A Air Stopper 1 6-81, 82
3 Q7MAA—PR70110 Tappet Adjuster 1 6-115
@ 07MAA—-PR70120 Tappet Locknut Wrench 1 6-1156
® O7MAF—PR9010A Valve Spring Compressor Attachment
Extension 1 6-95
07NAG—P130100 Timing Belt Slider 1 6-106
€ 07742—-0010100 Valve Guide Driver, 5.5 mm 1 6-99, 100
07757—PJ1010A Valve Spring Compressor Attachment 1 6-95
ST T n
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Mustrated Index Ig]

CAUTION: To avoid damaging the cylinder head, wait until the engine coolant temperature drops balow 100°F {38°C) before
removing it.
NOTE:

® Use new O-rings and gaskets when reassembling.
® Use liquid gasket, Part No. 08740-0001.
# Clean the il contro! orifice before installing.

7. Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact parts.

6 x 1.0 mm
10 N-m (1.0 kg-m, 7 Ib-ft)

PLUG WIRE
COVER

CLAMP

CYLINDER HEAD
COVER

6 x 1.0 mm
10 N-m {1.0 kg-m, 7 Ib-ft)

WASHER

Apply liquid gasket

— =" to these points.
RUBBER SEALS "/'/ P

Replace when damaged = gL 8x 1.25 mm
or deteriorated. =

CAMSHAFT HOLDER 26 N-m (k2.6 kg-m,

19 tb-ft)

6x1.0mm
12 N-m {1.2 kg-m,
9 |b-ft}

6x1.0mm
12 N-m (1.2 kg-m}

RUBBER CAP
Replace when

damaged or CAMSHAFT HOLDER
deteriorated.
8 x 1.25 mm = | INTAKE CAMSHAFT
' " E i 6-93
18 N-m (1.B8kg-m o an Inspection, page
13 Ib-ft} EALS
Installation, page 6-105
Replace. CAMSHAFT PULLEYS
DISTRIBUTOR Removal, page 6-86

Installation, page 6-10%

VTEC

SOLENOID

VALVE

10 x 1.25 mm
6 x k1.0 mm g; ::I)-_;rt\)(s.“l kg-m,
12 N-m{1.2 kg-m ;
9 lo-ft EXHAUST 10 x 1.25 mm
CAMSHAFT

45 N-m (4.5 kg-m, 33 Ib-f)

VTEC SOLENOID O-RING
VALVE FILTER Replace. N
Replace. :
OIL CONTROL 22 N:m lzi% Tgﬂ-";'
ORIFICE 12 N-m (1.2 kg-m ]
Clean.  BACKCOVER 9b-ft)  enGINE MOUNT (cont'd)

BRACKET B
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Hustrated Index

{cont’d)
NOTE: Clean the rocker shaft orifices when installing. S YLINDER HEAD
12 x 1.256 mm ?
100 N-m {10.0 kg-m, 72 Ib-ft)
Apply clean engine oil
ROCKER ARM ASSEMBLY to threads and VALVE KEEPERS
EXHAUST VALVE {PRIMARY, MID, SECONDARY) under the bolt heads.
SPRING INNER VALVE KEEPERS SPRING RETAINER
@‘/
INTAKE VALVE
SPRING OUTER -
SEALING BOLTS 20 mm §‘\ INTAKE VALVE
60 N-m (6.0 kg-m, 43 Ib-f1) O-RINGS & SPRING OUTER
Replace. “\ VALVE SEAL
Replace
, ;:Apf‘;:sn Replacement, pages 6-95
SPRING SEAT
@ Inspection, page 6-98

Replacement, page 6-99
Reaming, page 6-100
LOST MOTION
ASSEMBLY

INTAKE ROCKER
SHAFT ORIFICE
Clean.

VALVE SEAL

VALVE GUIDE

CYLINDER HEAD
Removal, page 6-83
Reconditioning valve
seat, page 6-97
Warpage, page 6-98
Installation, page 6-103

LOST MOTION
ASSEMBLY

EXHAUST ROCKER
SHAFT ORIFICE :
Clean. EXHAUST VALVE

INTAKE VALVE
Replacement,
Dirnension, page 6-95
Reconditioning valve
seat, page 6-97
Adjustment, page 6-115

CYLINDER HEAD GASKET _—"

(METAL GASKET)
Replace.

NOTE: Do not install the oil control orifice..
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VTEC i)

— Troubleshooting Flowchart — VTEC Solenoid Valve

:: - ~ Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem in the VTEC
v~ 7 T~ Solenoid Valve circuit.

. ~_ 1
- (2]

— MIL has been reported on.

— With service check connector
jumped {page 11-42}, code 21
is indlcatad.

Do the engine control module
(ECM) Reset Procedure (page
11-43).

Start the engine.

Warm up engine to normat operat-
ing temperature {radiator fan
comes on). *Road Test:

Accelerate in 2nd gear to an engine speed over 6000 rpm.
Hold that engine speed for at least two seconds.

L Do the Road Test.* Repeat this test at least three times.

Intermittent failure, system is OK
< Is MIL on and does it indicate NO at this time.

code 217 Check for poor connections or
loose wires at VTEC solenoid
valve and ECM.

YES
| Turn the ignition switch OFF.

Disconnect the 1P connector from
the VTEC solenoid valve.

Check for continuity between 1P
connector terminal and body
ground.

NO
< Is there 14 — 3007 jJ Replace the VTEC solsnoid valve. ' 14-30Q7 ——-I-

YES -

{To page 6-76)

{cont'd)
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VTEC
— Troubleshooting Flowchart—VTEC Solenoid Valve {(cont’d)

{From page 6-75)

Reconnect 1P connector to VTEC
solenoid valve, Connect the ECM
test harness to the main harness
only.

1] 00000000000
4 00000000000

Q00000000000 ]J0OC0O00000

Measure the resistance betwean
000CC0000000C0 | 00C00CC000 I

A4 terminal and A26 terminal.

A4 A26
____@_,..—_
143007
NO Check for open or short in wire be-
< Isthere 14—-30Q? . tween ECM snd VTEC solenoid
valve.

YES

Rt

Substitute & known-good ECM
and rechack. If symptom/indica-
tion goes away replace the original
ECM.
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" . U :
—l\" ;@f Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 22: A problem in the
' 7 VTEC Pressure Switch circuit.

- Troubleshooting Flowchart —— VTEC Pressure Switch

- -]

— MIL has been reported on.

— With service check connector
jumped (page 11-42). Code 22
is indicated.

Do the engine control module
(ECM} Reset Procedure (page
11-43).

Start the engine.

Warm up engine to normal oper-
ating temperature {radiator fan *Road Test:
comes onj. Accelerate in 2nd gear to an engine speed over 6000 rpm.
| Hold that engine speed for at least two seconds.
Repeat this test at least three times.

Do the Road Test.*
| Intermittent fallure, system is OK

e N ot this time.
<Ls°dMII:?2c;n and does it indicate 0 Check for poor connections or
e : loose wires at VTEC pressure

SWITCH

Turn the ignition switch OFF.

Disconnect the 2P connector from
the VTEC pressure switch.

|

Check for continuity between the
2 terminals on the VTEC pressure (4 BLU/BLK
switch.

NO
< ts there continuity? >— Reptace VTEC pressure switch.

| ves
Turn the ignition switch ON. 10 Vv? CVR BLK

l

Measure the voltage between the
BLU/BLK wire and hody ground.

{To page 6-78}

{cont'd)
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VTEC

— Troubleshooting Flowchart —— VTEC Pressure Switch (cont’d)
(From page 6-77)
Inspect for an open or short to
N ground in the BLU/BLK wire be- gLE?cTESSUHE
< Is there approx. 10 V? 0 tweean the 2P connector and D6
’ terminal of the ECM. If wire is OK,
| YES substitute a known-good ECM
and retest. |
Measure the voltage across the S
BLU/BLK and BLK wires in 2P con-
nector.
NO Repair open circuit in BLK wire be-
< Is there approx. 10 V? tween the 2P connector and body
YES ground.
LTurn the ignition switch OFF.
| I
Remove 10 mm sealing bolt and
connect oil pressure gauge. /0"_ PRESSURE GAUGE
| @ COMMERCIALLY
| AVAILABLE
Connect a tachometer {see sec-
tion 11}).
Start the engine and warm it up
to normal operating temperature.
: WASHER
o Replace.
Check oil pressure at engine
; speed of 1,000, 3,000 and 5,000
i rpm.
5 NOTE: Keep measuring time as short SEALING BOLT
g%& as possible because engine is running 20 Nem (2.0 kg-m, g::g 3:0 ::TTZGA_?QPTOR
;;’Hjl with no load (less than one minute). 14 Ib-ft) 10 x 1.0 mm
i  Use new washer when
Ch b
jii: Is pressure l?elow 50 kPa (0.5 \\NO Inspect the VTEC solenoid valve. installing the sealing bolt.
v kg/cm?, 7 psil?
1 [YES
Disconnect the 1P connector from
the VTEC solenoid valve,
Attach the battery positive termi-
‘ nal to the GRN/WHT terminal.
(To page 6-79)
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(From page 6-78)

Start the engine and check oil

pressure at 5,000 rpm. OIL PRESSURE GAUGE

COMMERCIALLY AVAILABLE
WASHER
Raplace.
NOTE: Keep measuring time as short
as possible because engine is running
with no load {less than one minute). GAUGE JOINT ADAPTOR
SE“”"G BOLT SNAP-ON MT26.17
20 N'm (2.0 kg-m, 10 x 1.0 mm
14 Ib-f) * Use new washer when
installing the sealing bolt.
Is pressure above 400 kPa\NO
<(4 kglem?, 57 psi)? Inspect the VTEC solenold valve.
YES

Turn the ignition switch OFF.

Reconnect the 2P connector to
the VTEC pressure switch.

| 0000000000000 | 00000000 FEGese 4 0000000000
install the test harness (page 000000000C006 ]| 00000000 0QQOO00000 2
11-25). D8 D

| _ |

Start the engine and run above —@‘r—
5,000 rpm. Measure the voltage

between D6 {+) and D22 ()
terminal of the ECM.

I

Is there approx, 10 V above “\NO | Replace the VTEC pressure
5,000 rpm? switch.

YES

Substitute a known-good ECM
and recheck. if asymptom/indica-
tion goes away replace the origi-
nai ECM.
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VTEC

— VTEC Solenoid Valve Inspection

1. Disconnect the 1P connector from the VTEC solenoid
valve.

2. Measure resistance between the terminal and body
ground.

Resistance: approx 14—30 ohms

14.-3007 _l

3. If the resistance is within specifications, remove the
VTEC solenoid valve from the cylinder head, and
check the VTEC solenoid valve filter for clegging.
® if there is clogging, replace the engine oil filter and

the engine oil.

VTEC SOLENOID VALVE

VTEC SOLENOID VALVE
FILTER
Replace.

6x1.0mm
12 N-m {1.2 kg-m, 9 Ib-ft}

4,

If the filter is not clogged, push the VTEC solenoid

valve with your finger and check its movement.

® f VTEC solenoid valve is normal, check the engine
oil pressure.

6x1.0mm
12 N-m {1.2 kg-m, 9 |b-ft}

FILTER
Replace.

6-80




Rocker Arms

— Manual Inspection

1. Remove the cylinder head cover.

2. Push the mid rocker arm on the No. 1 cylinder
manually.

3. Check that the mid rocker arm moves independently of
the prirmary and secondary intake rocker arms.

MID ROCKER
INTAKE ARM
SECONDARY
ROCKER ARM
PRIMARY
ROCKER ARM

SECONDARY

PRIMARY
ROCKER ARM

ROCKER ARM

MID ROCKER
ARM

EXHAUST

4. Check the mid rocker arm of each cylinder at TDC.

® |f the mid rocker arm does not move, remove the
mid, primary and secondary rocker arms as an as-
sembly and check that the pistons in the mid and
Jprimary rocker arms move smoothly.

® [f any rocker arm needs replacing, replace the
primary, mid, and secondary rocker arms as an as-
sembly,

A

~ Inspection Using Special Tools

CAUTION:

® Before using the special tool (Valve Inspection Tool),
make sure that the air pressure gauge on the air com-
pressor indicates over 250 kPa (2.5 kg/em?, 36 psi).

® Inspect the valve clearance before rocker arm in-
spection.

®  Cover the timing belt with a shop towel to protect the
belt from oll soaking.

¢  Check the mid rocker arm of aach piston at TDC.

T. Remove the cylinder head cover.

2. Plug the relief hole with the special tool.

RELIEF HOLE

“Q

AIR STOPPER
O7LAJ—PR3020A

{cont’'d)
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Rocker Arms
— Inspection Using Special Tools (cont'd)

3. Remove the bolt and washer from the inspection hole
and connect the valve inspection tool.

REGULATOR VALVE
Pull the lever and
turn to adjust.

VALVE INSPECTION TOOL
COMMERCIALLY AVAILABLE

AIR STOPPER
07LAJ-PR3020A

1]

O
Tk

®
WASHER
Replace.

10 x 1.0 mm
SEALING BOLT ADAPTER
10 x 1.0 mm SNAP-ON MT26-17
20 N'm (2.0 kg-m, or EQUIVALENT
14 b-ft)

4. Loosen the regulator valve on the valve inspection tool
_and apply the specified air pressure to the rocker arm
pistons.

Specified Air Pressure:
250 kPa (2.5 kg/em’, 36 psi)
— 500 kPa (5.0 kg/em’, 71 psil

5. Make sure that the intake primary and secondary rock-
er arms are mechanically connected by the pistons and
that the mid rocker arms do not move when pushed

manually.
MID ROCKER
ARM
SECONDARY
PRIMARY ROCKER ARM
ROCKER ARM

LOST MOTION
ASSEMBLY

e |f any mid rocker arm independently of the primary
and secondary rocker arms, replace the rocker
arms, as a set.

6. Remove the tools.

7. Check for smooth operation of the lost motion assem-
bly. It is compressed slightly when the mid rocker arm
is lightly pushed and compressed deeply when the mid
rocker arm is strongly pushed.
® Replace the lost motion assembly if it does not
move smoothly.

8. After inspection, check that the malfunction indicator
lamp (MIL) does not come on.
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Cylinder Head

5

— Removal

Engine removal is not required for this procedure.

A WARNING

® Make sure jacks and safety stands are placed properly
and hoist brackets are attached to correct positions on
the engine.

® Make sure the car will not roll off stands and fall while
you are working under it.

CAUTION:

® Use fender covers to avoid damaging painted surfaces.

® Unplug the wiring connectors carefully while holding the
connector portion to avoid damage.

be sure that they do not contact other wiring or hoses or
interfere with other parts.

® To avoid damaging the cylinder head, wait until the
coolant temperature drops below 100°F (38°C) engine
before loosening the retaining bolts.

NOTE:

® Inspect the timing belt befare removing the cylinder
head.

® Turn the crankshaft pulley so that the No. 1 piston is at
top dead center (page 6-106).

® Mark all emission hoses before disconnecting them.

NOTE: The radio may have a coded theft protection cir-

cuit. Be sure to get the customer's code number before

— Disconnecting the battery.

— Removing the No. 43 (10 A) fuse (In the under-hood
fuse/relay box).

— Removing the radio.

After service, reconnect power to the radio and turn it

on.

When the word “"CODE"" is disptayed, enter the cus-

tomer’s 5-digit code to restore radio operation,

® Mark all wiring and hoses to avoid misconnection. Also,

Disconnect the negative terminal from the battery.

Drain the engine coolant (see section 10).
® Remave the radiator cap to speed draining

Relieve fuel pressure.

Do not smoke while working on fuel
system, keep open flame or spark away from work
area. Drain fuel only into an approved container.

Remove the intake air duct.

Remove the fuel feed hose and evaporative emission
{EVAP) control canister hose from the intake manifold.

/" POSITIVE CRANKCASE
VENTILATION {PCV) PIPE

Remove the throttle cable from the throttle body.

NOTE:

® Take care not to bend the cable when removing
it. Always replace any kinked cable with a new
one.

® Adjust the throttle cable when installing (see
section 11).

LOCKNUT

ADJUSTING NUT tcont’d)
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Cylinder Head

— Removal (cont’d)

7. Remove the fuel feed hose, the fuel return hose and
the brake booster vacuum hose.

FUEL FEED HOSE

SERVICE BOLT

8. Remove the following engine wire hamess connectors
and clamps from the cylinder head and the intake
manifold:

Four fuel injector connectors

Intake air temperature {IAT) sensor connector

Idle air control (IAC) valve connector

Throttle position {TP) sensor connector

Exhaust gas recirculation (EGR) valve lift sensor con-
nector ) ’

Ground cable terminals

Engine coolant temperature (ECT) switch B connector
Heated oxygen sensor (H025) connector

ECT sensor connector

ECT gauge sending unit connector

Ignition control module {ICM) connector
CKP/TDC/CYP sensor connector

Vehicle speed sensor {VSS) connector

Ignition coil connector

VTEC solenoid valve connector

VTEC presser switch connector

Intake air bypass solenoid valve connector

ECT switch A connector

Knock sensor connector

™

9. Remove the engine ground cable from the cylinder
head cover.

10. Disconnect the alternator terminal and connector,
. then remove the engine wire harness from the cylinder
hgad cover.

ENGINE WIRE
HARNESS

6x1.0mm

6x 1.0 mm
10 N-m {1.0 kg-m, 7 |b-ft)

8 N-m (0.8 kg-m, 5.8 Ib-ft)

11. Remove the power steering {P/S) pump belt and pump.
® Do not disconnect the P/S hoses.

8x1.25 mm
22 N-m (2.2 kg-m, 16 lb-ft}

LOCKNUT
15 N-m (1.5 kg-m,
11 Ib-ft) P/S PUMP BELT
8x1.25mm

22 N-m (2.2 kg-m,

16 Ib-f)
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12. Remove the ignition coil.

%: CORROTION RESISTANT BOLT

* 8x1.25mm
22 N-m (2.2 kg-m, 16 |b-ft)

CONNECTOR \

IGNITION COIL
* Bx1.25mm
22 N-m (2.2 kg-m,
16 Ib-ft)
13. Remove the emission vacuum hoses and water

14.

15.

bypass hoses from the intake manifold assembly.

Remove the radiator upper hose and heater hose from
the cylinder head.

Remove the water bypass hose and the thermostat
housing.

O-RING
Repiace.

THERMOSTAT
HOUSING

O-RING
Replacs.

16. Remove the bracket and intake manifold.

GASKET
Replace.

INTAKE
MANIFOLD

17. Remove the self-locking nuts and disconnect the ex-
haust manifold and exhaust pipe A.

18. Remove the heat insulator, brackets and exhaust
manifold. ’

BRACKETS
GASKET
Replace.

EXHAUST MANIFOLD

Replace.

EXHAUST PIPE A
HEAT INSULATOR

{cont’d)
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Cylinder Head

— Removal (cont'd)

19. Remove the cylinder head caver.
20. Remove the middie cover.

21. Use a wrench to loosen the maintenance bolt. If it
cannot be loosened with an open-end wrench, a box
wrench can be used after pulling out the lock pin.

NOTE: Use of a tool should be limited to initial loosen-
ing only.

22. Loosen the maintenance bolt by hand until it stops.
The auto-tensioner bracket is now fixed.

NOTE:

® Never use a tool to loosen the maintenance bolt af-
ter initial loosening.

® |f the auto-tensioner has been extended and the
timing belt cannot be installed, remove the auto-
tensioner, compress it and reinstall it (page 6-112).

LOCK PIN

MAINTENANCE
80LT

Auto-tensioner
functional.
T

Auto-tensioner
fixed in place.

(e

ADJUSTER

MAINTENANCE
BOLT
—

23. Remove the belt from the camshaft pulleys.

CAUTION: Do not crimp of bond
the timing beit more than 90° or
less than 26 mm (1 in} in diameter.

DIAMETER

24. Remove the camshaft pulleys.

kS

CAMSHAFT PULLEYS

KEY
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25. Loosen the rocker arm adjusting screws, then remove
the camshaft holders and camshafts.

ADJUSTING SCREWS

i)

ADJUSTING SCREWS

26. Remove the side engine mount bracket B and timing
belt back cover.

ENGINE MOUNT

BRACKET 8 10 x 1.25 mm

45 N-m (4.5 kg-m,
33 Ib-ft)

8x1.25mm
ENGINE MOUNT 22 N-m {2.2 kg-m,
BRACKET 16 lb-ft)

27. Remove the cylinder head bolts, then remove the
cylinder head.

CAUTION: To prevent warpage, unscrew the bolts in
sequence 1/3 turn at a time; repeat the sequence until
all bolts are loosened.

CYLINDER HEAD BOLT LOOSENING SEQUENCE

1=
Lk
T

Q)
Y

[T

|

[~]

o[ 18
@
O
é T
)

NOTE: Separate the cylinder head from the block with a
flat tip screwdriver as shown.

= (@)

O

=
(1
b 1
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Rocker Arms and Shafts

— Removal

1. Loosen the adjusting screws, then remove the holts
and the rocker arm assembly.

NOTE:

@ Unscrew the camshaft holder bolts two turns at a
time, in a crisscross pattemn, to prevent damaging
the valves or rocker arm assembly.

? ® When removing the rocker arm assembly, da not

remove the camshaft holder bolts. The boits wili

: keep the camshaft holders, the springs and the

i rocker arms on the shafts.

‘ INTAKE

No.4 No.3 No.2 No.1

il

[l
)
il

‘ No.4  No.3 No.2 No.1

EXHAUST

2. Remove the VTEC solenoid valve and filter.

VTEC SOLENOID
VALVE

0
1Y
0
VTEC SOLENOID
VALVE FILTER 6 x k1.0 mm
Replace. 12 N-m {1.2 kg-m,
9 Ib-ft)
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5

3. Hold the rocker arms together with a rubber band to 5. Screw 12 mm bolts into the rocker arm shafts. Re-
prevent them from separating. move each rocker arm while slowly pulling out the in-
take and exhaust rocker arm shafts.

RUBBER BAND

ROCKER ARMS

12 mm BOLTS

4. Remove the intake and exhaust rocker shaft orifice. -

ROCKER SHAFT

NOTE: The shapes of the rocker shaft orifices of the
intake and exhaust are different. Identify the parts as
they are removed to ensure reinstallation in the original

locations.

EXHAUST ROCKER LNJ:F';E:';J"C::'EEH
SHAFT ORIFICE

Clean. O-RINGS Clean.
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Rocker Arms and Shafts "

Locations

CAUTION: After installing the rocker shaft orifice, try to turn the rocker shaft to make sure that the orifice has been inserted
in the hole of rocker shaft comectly. If the orifice is in place, it should not tum.

NOTE:

® Identify parts as they are removed to ensure reinstallation in original locations.
® Inspect rocker shafts and rocker arms (pages 6-93 and 24).
® Rocker arms must be installed in the same position if reused.
; ® Clean the intake and exhaust rocker shaft orifices before installing.

7 l Prior to reinstalling, clean ail the parts in solvent, dry them and apply lubricant to any contact surfaces.

INTAKE ROCKER ARM ASSEMBLIES

CYLINDER NUMBER

/RUBBER BAND

SEALING BOLTS 20 mm INTAKE ROCKER INTAKE ROCKER
60 N-m {6.0 kg-m, 43 Ib-ft) SHAFT SHAFT ORIEICE
Clean.
i (o)
-
QG
O-RINGS
Replace.
o
(8N
HOLE
{CIL CONTROL
WASHERS ORIFICE) EXHAUST ROCKER
Replace. SHAFT ORIFICE
Clean.
A
EXHAUST ROCKER
SHAFT
: No.4 No.3 No.2 No.1 RUBRER BAND

EXHAUST ROCKER ARM ASSEMBLIES

CYLINDER NUMBER
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Rocker Arms and Shafts

<R

— Clearance

Measure both the intake rocker shaft and exhaust rocker
shaft.

1. Measure diameter of shaft at first rocker location.

Inspect rocker arm
face for wear.

MICROMETER

2. Zero gauge to shaft diameter.

CYLINDER BORE

MICROMETER

3. Measure inside diameter of rocker arm and check for
out-of-round condition.

Rocker Arm-to-Shaft Clearance:

intake and Exhaust

Standard (New}): 0.025—0.052 mm
{0.0010—-0.0020 in)

Service Limit: 0.08 mm {0.003 in.)

Surface should be smooth.

Repeat for all rockers.
— If over limit, replace rocker shaft and all over-
tolerance rocker arms.

NOTE: If any rocker arm needs replacement, replace
all three rocker arms in that set (primary, mid, and
secondary).
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Rocker Arms Lost Motion Assemblies

— Inspection — Inspection
NOTE: When reassembling the primary rocker arm, care- 1. Remove the lost motion assembly from the cylinder
fully apply air pressure to the oil passage of the rocker arm. head and inspect it. Pushing it gently with the finger
will cause it to sink slightly. Increasing the force on it
1. Inspect the rocker arm piston. Push it manually. will cause it to sink deeper.

— If it does not move smoothly, replace the rocker — ff the lost motion assembly does not move smooth-

arm assembly. ly, replace it.

Push

PRIMARY ROCKER ARM ‘ LOST MOTION ASSEMBLY

MID ROCKER ARM

SECONDARY
. ! ROCKER ARM

Check piston movement

NOTE:
® Apply oil to the pistons when reassembling.
® Bundle the rocker arms with a rubber band to pre-

vent them from separating.
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Camshafts

IS

— Inspection

NOTE: Do not rotate camshaft during inspection.
1. Remove the rocker arms and rocker shafts.

NOTE: Rocker arms must be installed in the same po-
sition if reused.

2. Put the camshafts, camshaft holders and holder pipes
on the cylinder head, then tighten the bolts to the
specified torque.

Specified torque:
{)—@: 8x 1.25 mm
26 N-m (2.6 kg-m, 19 Ib-ft}

@—-@®: 6x1.0mm
12 Nem (1.2 kg-m, 9 Ib-ft}

- [—F——— —— H—F—

Seat camshafts by pushing them toward distributor
end of cylinder head.

Zero dial indicator against end of camshaft, then push
camshaft back and forth and read the end play.

Camshaft End Play:

Standard (New): 0.05—0.15mm
{0.002—0.006 in)

Service Limit: 0.5 mm (0.02 in)

Remove the camshaft holders and holder pipes bolts
from the cylinder head.

® Lift camshaft out of cylinder head, wipe clean, then
inspect lift ramps. Replace camshaft if lobes are
pitted, scored, or excessively worn.

® Ciean the camshaft holder surfaces in the cylinder
head, then set camshaft back in place.

® Insert plastigage strip across each journal.

® |nstall the camshaft holders and holder pipes and
torque bolts to the values and in the sequence
shown in left cofumn.

{cont’d)
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Camshafts

6.

— Inspection {cont’'d)

7.

Measure widest portion of plastigage on each
journal.

Camshaft-to-Holder Oil Clearance:
Standard (New): 0.050—0.089 mm
{0.0020—0.0035 in)
0.15 mm (0.006 in)

Service Limit:

If camshaft-to-holder oil clearance is out of tolerance:

® And the camshaft has already been replaced, you
must replace the cylinder head.

® If camshaft has not been replaced, first check to-
tal runout with the camshaft supported on V-
blocks.

Camshaft Total Runout:
Standard {New): 0.03 mm {0.001 in} max.
Service Limit:  0.06 mm (0.002 in)

Rotate camshaft
while measuring

— If the total runout of the camshaft is within toler-
ance, replace the cylinder head.

— |f the total runout is out of tolerance, replace the
camshaft and recheck. If the beaning clearance
is still out of tolerance, replace the cylinder head.

Measure cam lobe height.

Inspect this area for wear.

INTAKE

PRI MID SEC

-

EXHAUST
SEC MID PRI

14

T/B
PRI: PRIMARY
T/B: TIMING BELT

Cam Lobe Height Standard {(New):

T/B

——

SEC: SECONDARY

INTAKE EXHAUST

34.041 mm 33.745 mm

PRIMARY (1.3402 in) {1.3285 in)
MID 36.856 mm 36.323 mm
{(1.4810 in) {1.4300 in)

34.971 mm 34,683 mm

SECONDARY {1.3768 in) {1.3655 in}
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Valves, Valve Springs and Valve Seals :g]

— Removal
NOTE: Identify valves and valve springs as they are re- 2. Instali spring compressor. Compress spring and re-
moved so that each item can be reinstalled in its originat move valve keeper.
position,

1. Using an appropriately-sized socket and plastic
malflet, lightly tap the valve retainer to loosen the

alve k before installi v i -
vaive keepers before installing the valve spring com VALVE SPRING VALVE SPRING
pressor. COMPRESSOR ATTACHMENT COMPRESSOR
EXTENSION ATTACHMENT
G7MAF—PR9010A 07757 —PJ1010A

PLASTIC MALLET

SOCKET

VALVE SPRING COMPRESSOR
SNAP-ON CF711

{cont’d)
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Valves, Valve Springs and Valve Seals

- Removal {cont’d)

3. |Install the special tool as shown.

VALVE GUIDE SEAL REMOVER
LISLE P/N 57900 or KD 3350
COMMERCIALLY AVAILABLE

VALVE SEAL

SEAL
REMOVER

4. Remove the valve seal.

Valve Dimensions:

Intake Valve
A Standard (New):

B Standard (New):
C Standard {New):

C Service Limit:
D Standard (New):

D Service Limit:

Exhaust Valve
A Standard {New):

B Standard (New):
C Standard (New):

C Service Limit:
D Standard (New):

D Service Limit:

—_— O |—

34.90—-35.10 mm
{1.374—1.382 in)
105.40—-105.70 mm
{4.1560—4.161 in)
5.475—5.483 mm
(0.2156—0.2159 in)
5.445 (0.2144 in)
1.05—1.35 mm
{0.041—0.063 in)
0.85 mm {0.034 In}

29.90—-30.10 mm
(1.177—1.185 in)
105.00—105.30 mm
(4.134—4.146 in)
5.475—5.485 mm
(0.2156—0.2159 in)
5.445 {0.2144 in)
1.66—1.95 mm
(0.065—0.078 in)
1.45 mm {0.057 in}




Valve Seats

— Reconditioning

1.

Renew the valve seats in the cylinder head using a
valve seat cutter,

NOTE: If guides are worn (page 6-98), replace them
(page 6-99) before cutting the valve seats.

Carefully cut a 45° seat, removing only enough
material to ensure a smooth and concentric seat.

Bevel the upper edge of the seat with the 30° cut-
ter and the lower edge of the seat with the 60° cut-
ter. Check width of seat and adjust accordingly.

Make one more very light pass with the 45° cutter
to remove any possible burrs caused by the other
cutters.

Valve Seat Width {Intake and exhaust):

Standard (New): 1.25—1.56 mm
{0.049—0.061 in)

Sarvice Limit: 2.00 mm (0.079 in)

300
45°

60°
SEAT WIDTH

After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound to the valve
face, and insert valve in original location in the head,
then lift it and snap it closed against the seat sever-
al times. .

ACTUAL
SEATING /

SURFACE 7

VALVE
SEAT

PRUSSIAN BLUE COMPOUND !
6. The actual valve seating surface, as shown by the
blue compound, should be centered on the seat.
@ If it is too high (closer to the valve stem!}, you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width.

® Ifitis too low (close to the valve edge), you must
make a second cut with the 30° cutter to move
it up, then one more cut with the 45° cutter to
restore seat width,

NOTE: The final cut should always be made with
the 45° cutter.

7. Insert intake and exhaust valves in the head and
measure valve stem installed height,

Intake Valve Stem Installed Height:

Standard {New): 37.465—37.935 mm
{1.4750—1.4935 in}

Service Limit: 38.185 mm {1.5033 in)

Exhaust Valve Stem Installed Height:

Standard (New): 37.165—37.635 mm
{1.4632—1.4817 in)

Service Limit: 37.885 mm {1.4915 in)

VALVE STEM
INSTALLED HEIGHT

)

8. W valve stem installed height is over the service limit,
replace valve and recheck. If still over the service
limit, repiace cylinder head; the valve seat in the head
is too deep.
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Valve Guides
— Valve Movement

Cylinder Head
— Warpage

NOTE: If camshaft-to-holder oil clearances {page 6-93)
are not within specification, the head cannot be
resurfaced.

If camshaft-to-holder oil clearances are within specifica-

tions, check the head for warpage.

® If warpage is less than 0.056 mm (0.002 in) cylinder
head resurfacing is not required.

& If warpage is between 0.05 mm {0.002 in} and 0.2
mm {0.008 in}, resurface cylinder head.

& Maximum resurface limit is 0.2 mm {0.008 in} based
on a height of 132.0 mm (5.20 in).

PRECISION STRAIGHT EDGE

Measure along edges, and 3 ways across center.

)

7 QRO
bood U
i wﬁ

Cylinder Head Height:
Standard (New): 141.95—142.05 mm
(5.589—-5.593 in}

Measure the guide-to-stem clearance with a dial indi-
cator while rocking the stem in the direction of nor-
mal thrust {wobble method).

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.05—0.11 mm
{0.002—-0.004 in)

Service Limit:  0.18 mm {0.008 in)

Exhaust Valve Stem-to-Guide Clearance:

Standard (New): 0.10—0.16 mm
{0.004—0.008 in}

Service Limit:  0.22 mm (0.009 in)

Valve extended 10 mm out from seat.

# If measurement exceeds the service limit, recheck
using a new valve.

® If measurement is now within the service limit,
reassemble using a new valve.

® |f measurement still exceeds limit, recheck using
alternate method below, then replace valve and
guide, if necessary.

NOTE: An alternate method of checking guide to
stem clearance is to subtract the 0.D. of the valve
stem, measured with a micrometer, from the |.D. of
the valve guide, measured with an inside microme-
ter or ball gauge.

Take the measurements in three places along the
valve stem and three places inside the valve guide.
The difference between the largest guide measure-
ment and the smallest stem measurement should not
exceed the service limit.

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.025—0.055 mm
{0.0010—0.0022 in}

Service Limit:  0.08 mm {0.003 in)

Exhaust Valve Stem-to-Guide Clearance:

Standard (New): 0.050—0.080 mm
{0.0020—0.0031 in)

Service Limit:  0.11 mm (0.004 in)
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— Replacement

1. Asillustrated in the removal steps of this procedure,
use a commercially-available air-impact driver attach-
ment modified to fit the diameter of the valve guides.
In most cases, the same procedure can be done us-
ing Valve Guide Drivers and a conventional hammer.
Tool numbers are at the end of this procedure.

VALVE GUIDE DRIVER

COMMERCIALLY AVAILABLE 5.3 mm

{0.21 in)

/ W
— b_*]L —

'-F 87 mm
{3.43 in}

(2.24 in) 10.8 mm

{0.42 in}

Removal and Installation
VALVE GUIDE DRIVER, 5.5 mm
07742-0010100

2. Select the proper replacement guides and chill them
in the freezer section of a refrigerator for about an
hour.

3. Use a hot plate or oven to evenly heat the cylinder
head to 300°F {160°C). Monitor the temperature
with a cooking thermometer.

CAUTION:

® Do not use a torch; it may warp the head.

#® Do not get the head hotter than 300°F {150°C);
excessive heat may loosen the valve seats.

¢ To avoid burns, use heavy gloves when handling
the heated cylinder head.

4, Working from the camshaft side, use the driver and
an air hammer to driver the guide about 2 mm
{0.1 in} towards the combustion chamber. This will
knock off some of the carbon and make removal
easier, ’

CAUTION:

® Always wear safety goggles or a face shield when
using the air hammer.

#® Hold the air hammer directly in line with the valve
guide to prevent damaging the driver.

5. Turn the head over and drive the guide out toward
the camshaft side of head.

VALVE GUIDE DRIVER,
COMMERCIALLY AVAILABLE

If a valve guide still won’t move, drill it out with a
8 mm (5/16 inch) bit, then try again.

CAUTION: Drill guides only in extrame cases; you
could damage the cylinder head if the guide breaks.

6. Remove the new guide(s) from the refrigerator, one
at a time, as you need them.

{cont’d)
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Valve Guides

— Replacement (cont’d) — Reaming
7. Slip a 8 mm (0.2 in) steel washer and the correct NOTE: For new valve guides only.
driver attachment over the end of the driver (the ’
washer will absorb some of the impact and extend 1. Coat both reamer and valve guide with cutting oil. ‘

the life of the driver).
2. Rotate the reamer clockwise the full length of the

valve guide bore.

3. Continue to rotate the reamer clockwise while

@_@ removing it from the bore.
f f 4. Thoroughly wash the guide in detergent and water
DRIVER & mm (0.2 in) ATTACHMENT to remove any cutting residue.

WASHER
5. Check clearance with a valve (page 6-98).

@ Verify that the valve slides in the intake and ex-

8. Install the new guidels) from the camshaft side of haust valve guides without exerting pressure.
the head; drive each one in until the attachment bot-
toms on the head. if you have all sixteen guides to
do, you may have to reheat the head one or two

more times.
REAMER HANDLE
VALVE GUIDE DRIVER.

5.5 mm
07742—-0010100

Turn reamer in
clockwise direction
only.

VALVE GUIDE REAMER,
5.5 mm
O7THAH—-PJ7010A

- 07HAH—PJ7010B

Valve Guide Installed Height:

Standard {New):

intake: 12.55—13.05 mm (0.494—0.514 in}
Exhaust: 12.55—13.05 mm (0.494—0.514 in)

VALVE GUIDE

i

| CYLINDER
‘t Measure here HEAD

LA L4
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Valves, Valve Springs and Valve Seals
— Valve Spring and Valve Seal Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable,
/VALVE KEEPERS
@é VALVE SPRING
@ RETAINER
. VALVE SPRING
NOTE: Place the end of valve QUTER
spring with closely wound coils
toward the cylinder head.
VALVE SPRING
INNER
INTAKE VALVE SEAL
{WHITE SPRING)
EXHAUST VALVE SEAL Replace.
[BLACK SPRING) (=)
Replace.
SPRING SEAT
NOTE: Install the valve spring seats
. before installing the valve seals.
VALVE GUIDE SEAL INSTALLER
KD-2899
NOTE: Use small ID
end of tool.
(=]
o Qo
Q
Q
A OPS
IO 3
o < o® O
O)#
VALVE SEAL @)
Replace.
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Valves, Valve Springs and

Valve Seals Rocker Arms
— Valve Installation — Installation
® When installing valves in cylinder head, coat valve 1. Install the rocker arms in the reverse order of removal;
stems with oil before inserting into valve guides, and ® Valve adjusting locknuts should be lcosened and
make sure valves move up and down smoothly. adjusting screw backed off before installation.
® The component parts must be reinstalled in the
& When valves and springs are in place, lightly tap the end original locations.
of each valve stem two or three times to ensure proper
seating of valve and valve keepers {use hammer. grip 2. Install the lost motion assembly.
bottom).

3. Install the rocker arms while passing the rocker arm
NOTE: Tap the valve stem only along its axis so you do shaft through the cylinder head.

not bend the stem.
NQOTE: Removed the rubber band after installing the
rocker arms.

4. Install the rocker shaft orifices. If the holes in the rock-
er arm shaft and cylinder head are not in line with each
other, threads a 12 mm bolt into the rocker arm shaft
and rotate the shaft.

NOTE:

¢ The shapes of the rocker shaft orifices for the intale
and exhaust are different. The orifices must be in-
stalled in the original locations.

® Clean and install the rocker shaft orifices with new

0O-rings.
EXHAUST ROCKER
SHAFT ORIFICE INTAKE ROCKER
Clean. SHAFT ORIFICE

Clean.
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Cylinder Head

— Installation

iea

1. Install the cylinder head in the reverse order of
removal:
¢ Always use new head and manifold gaskets.
® The cylinder head gasket is a metal gasket. Take
care not to bend it.
® Rotate the crankshaft, set the No. 1 piston at TDC
{page 6-106).

2. Install the cylinder head gasket and dowel pins on the
cylinder head.

CYLINDER HEAD
GASKET

NOTE: Do not install
the ail control orifice.

DOWEL PIN

3. Tighten the cylinder head bolts sequentially in three
steps.

1st step torque: 40 N-m {4.0 kg-m, 29 Ib-f1)
2nd step torque: 70 N-m (7.0 kg-m, 51 Ib-ft)
3rd step torque: 100 N-m {10.0 kg-m, 72 Ib-ft)

NOTE:

® Werecommend using a beam-type torque wrench.
When using & preset-type torque wrench, be sure
to tighten slowly and not to overtighten.

® [f a bolt makes any noise while you are torquing it,
loosen the bolt and retighten it from the 1st step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE

e A o
[s] | [%L [=] 0o
1 | pQAORO 8 KOXOXOX8
[<] o] [o] O_ (o1
o) T 2 JAX
I\r\k“ il auliibi]

CYLINDER HEAD BOLTS

12x 1.2 mm

100 N-m {10.0 kg-m, 72 Ib-ft)
Apply clean engine oil to bolt
threads and under bolt heads.

{cont'd)
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Cylinder Head | !

— Installation {cont’d)

4. Install the intake manifold and tighten the nuts in a 6. Install the camshafts and camshaft oil seals.
crisscross pattern in 2 or 3 steps, beginning with the
inner nuts. NOTE:
® Install the camshafts with keyway facing up.
:!T?KE MANIFOLD GASKET ® [nstall the oil seal with the spring side facing in.
eplace.

¢ The oil seal housing surface should be dry.
INTAKE

MANIFOLD

7. Clean and install the oil control orifice with new O-ring
in the oil passage of the No. 3 camshaft holder.

0 0 ) 00 E
Capis) Q () (=) (e )ts)
' 22 N-m (2.2 kg-m, A\ A ]
i * ‘ 16 Ib-ft} 2y
j: 8 x 1.25 mm /
- 22N-m{2.2tg-m, BRACKET Oll. CONTROL
B 16 Ib-ft) ORIFICE O'RING
Ciean.

Replace.

5. Install the exhaust manifold and brackets. Tighten the 8. Apply liquid gasket to the head mating surface of the
nuts in a crisscross pattern in 2 or 3 steps, beginning No. 1 and No. 5 camshaft holders on both the intake
with the inner nuts. and exhaust side. Confirm that the camshaft keyway

- are face up, then place the holders, together with the
) i EXHAUST MANIFOLD No. 2, No. 3 and No. 4 camshaft holders, on the
8x wm GASKET cylinder head.
32 N-m'¥.2 kg-m, eplace.
23 Ib-ft) v

NOTE: The arrows marked on the camshaft holders
8 x 1.25 mm should point to the timing beit. .
22 N-m {2.2 kg-m,

' i 16 Ib-f)

CAMSHAFT HOLDERS

No.5 Noc.4 N

f

{0, N

GASKET
Replace.

10x 1.25 mm

45 N-m (4.5 kg-m,
SELF-LOCKING NUT ' 33 b
10 x 1.25mm gle\“lrist;‘g'k m Apply liquid gasket
55 N-m (5.6 kg-m, 16 Ib-ft) -£ kg-m. to the shaded areas.
40 Ib-ft)
fleplace.
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9. Temporarily tighten the bolts of the camshaft holders
and the camshaft holder pipes.

TRI=0T 0

=}

o mlw e

10. Push the camshaft il seal securely against the base of
the camshaft holder.

CAMSHAFT OIL SEALS

11. Tighten the bolts in the sequence shown below.

9
@ @m o O D O e e

@®BPBO@E 2@ B @G e @

O—@:8x 1.26 mm

26 N-m {2.6 kg-m, 19 lb-ft)
@@ :6x 1.0 mm

12 N-m (1.2 kg-m, 9 Ib-ft)
12. Install the back cover of the timing belt.

13. {nstall the camshaft pulleys.

KEY

CAMSHAFT PULLEY 10 x 1.25 mm

51 N-m {5.1 kg-m, 37 Ib-ft}

{cont'd}
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Cylinder Head

— Installation (cont’d)

14. Install the timing belt in the reverse order of removal.
Adjust the valve clearances {page 6-115)
— Before installing the timing belt, position the crank-
shaft and camshaft pulleys as shown

CAMSHAFT TDC POSITION:
“#* MARKS

TDC MARKS

CRANKSHAFT TDC POSITION:

POINTERS ON
THE BLOCK

TDC MARK ON
THE FLYWHEEL

16. Install the special tool on the intake camshaft pulley.

EXHAUST
CAMSHAFT
PULLEY

INTAKE
CAMSHAFT
PULLEY

TiMING BELT
SLIDER
O7NAG-P130100

16. Install the timing belt.

NOTE:

® If the auto-tensioner has been extended and the
timing belt cannot be installed, remove the auto-
tensioner, compress it and reinstall it {page 6-112}.

® Take care not to damage the timing belt when in-
stalling it.

17. Tighten the maintenance bolt to make the auto-
tensioner functional.

NOTE: Turn the maintenance bolt by hand until it
Stops.

-
ADJUSTER

Auto-tensioner
fixed in place. I

Auto-tensioner

functional. ‘
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Timing Belt and Timing Balancer Belt
lllustrated Index

NOTE:
® Refer to page 6-106 for positioning crankshaft and pulley before installing timing belt.
® Before removing, mark direction of rotation on each belt.

ADJUSTING NUT
10°x 1.25 mm

MIDDLE COVER 45 N-m (4.5 kg-m, 33 Ib-ft)

RUBBER SEAL
Replace when damaged
or deteriorated.

RUBBER SEALS
Replace when

d or deteriorated.
damaged or deterior CRANKSHAFT

PULLEY
Remove any oil.

CAP NUT
6x1.0mm
TON-m {1.0 kg-m, 7 Ib-ft}

PULLEY BOLT

14 x 1.25 mm

220 N-m {22.0 kg-m, 159 Ib-ft}
Apply engine oil to the bolt
threads, but not to the

WASHER surface that contacts the
washer.

% » LOWER COV_EH POWER STEERING

‘- - Remove the five boits. BELT

Adjustment, saction 17
~RUBBER SEALS

Replace when damaged
or deteriorated.

6x 1.0 mm
12 N-m (1.2 kg-m, 9 [b-ft}

CAMSHAFT PULLEYS

2 _ KEYS

10x 1.25 mm
51 N.m (5.1 kg-m,
37 Ib-ft)

d

i

ALTERNATOR
BELT
Adjustment, section 23

{]

ity

A1
il 4

TIMING BELT
Inspection, page 6-108
Installation, page 6-109

ADJUSTER

AUTO-TENSIONER

ADJUSTING BOLT

68 N-m (6.8 kg-m, 49 |b-ft)

Apply liquid gasket

to the boMt threads

installed in the

block side. Install with concave
surface facing in.
Remove any oil.

TIMING BALANCER BELT
Inspection, page 6-108.
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Timing Belt

— Inspection

1. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

2. Remove the cylinder head cover.
3. Remove the middle cover.

4. Inspect the timing belt for cracks and oil or coolant
soaking.

NOTE:
® Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.

Inspect this
area for wear.

Rotate pulley
and inspect belt.

5. After inspecting, retorque the crankshaft pulley bolt to
220 N-m (22.0 kg-m, 159 lb-f1).

Timing Balancer Belt

— Inspection

1. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the cylinder
head cover.

2. Remove the cylinder head cover.

3. Remove the middle cover.

4. Remave the crankshaft pulley.

5. Remove the lower cover.

6. Install the crankshaft pulley.

7. Inspect the timing belt for cracks and oil or coolant
soaking.
NOTE:
# Replace the belt if oil or coolant soaked.
® Remove any oil or solvent that gets on the belt.
Inspect this

area for wear.

Rotate pulley
and inspact
belt.

8. After inspecting, retorque the crankshaft pulley bolt to
220 N-m {22.0 kg-m, 159 Ib-ft).

NOTE: Refer 1o page 6-113 for timing balancer belt
tension adjustrment.
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Timing Belt and Timing Balancer Belt

=

r Replacement

CAUTION: Inspect the water pump when replacing the
timing belt (page 10-12).

NOTE: Tumn the crankshaft so that the No. 1 piston is at
TOC {page 6-106}.

1. Remove the splash shield.

SPLASH SHIELD

2. Disconnect the connector, then remove the cruise
control actuator,

NOTE:
¢ Do not disconnect the control cable.
& Take care not to bend the cable when removing the

actuator. Always replace a kinked cable with a new
one,

CRUISE CONTROL
ACTUATOR 6x 1.0 mm

10 N-m (1.0 kg-m,

CONNECTOR VACUUM TUBE

3. Remove the mounting bolts, nuts and belt from the
power steering {P/S} pump.

NOTE:

® Do not disconnect the P/S pipe and hose.

® After installing, adjust the tension of the P/S pump
belt (see section 17).

LOCKNUT

MOUNTING BOLTS 15 N-m (1.5 kg-m,

N
POWER STEERING
PUMP

MOUNTING NUTS
8x1.26mm

22 N-m {2.2 kg-m,
16 ib-ft)

P/S PUMP BELT

4. Disconnect the alternator terminal and the connector,
then remove the engine wire harness from the body
side.

5. Loosen the afternator mounting bolt, nut and the ad-
justing nut, then remove the alternator belt.

NOTE: After installing, adjust the tension of the alter-
nator belt (see section 23).

MOUNTING BOLT

10x 1.25 mm
ALTERNATOR gg Il:l)-_rfr:)m.s kg-m,
CONNECTOR i -.

MOUNTING NUT 2&5"“”“
ALTERNATOR 8 x 1.25 mm
TERMINAL  ADJUSTING 22 N.m (2.2 kg-m,
BOLT 16 Ib-f) cont'd)
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Timing Belt and Timing Balancer Belt

— Replacement {cont'd)

6. Remove the cylinder head cover.

7. Remove the middle cover.

8. Remove the side engine mount.

12 x 1.25 mm
85 N-m {5.5 kg-m,
40 |b-ft)

SIDE ENGINE
MOUNT

12 x 1.25 mm
65 N-m (6.5 kg-m,
47 Ib-f1)

9. Remove the dipstick and the pipe

Replace.

10. Remove the crankshaft belt and the pulley.
Remove the two rear bolts from the center beam to
aliow the engine to drop down and give clearance to
remove the lower cover.

11. Remove the adjuster rubber seal. Do not loosen the
adjusting nut.

12. Remove the lower cover.
13. Loosen the adjusting nut. Push on the pulley to remove

tension from the timing balancer belt, then tighten the
adjusting nut.

14. Remove the timing balancer belt.
15. Remove the timing belt.

18. Remove the auto-tensioner,
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CYLINDER HEAD
COVER
,_;'. 3
E A RUBBER SEAL
- Replace when damaged

- ' et RUBBER SEAL
' / \\J Replace when damaged
o or deteriorated.
=3 TIMING BELT
Inspection, page 6-108

33 lo-ft)

AUTO-TENSIONER

RUBBER SEAL

Replace when
damaged or
deteriorated.
;fb'f'f'tr;‘ (1.2 kg-m, CRANKSHAFT PULLEY

Remove any oil.

6 x 1.0 mm
12 N'm {1.2 kg-m, 9 Ib-ft)

TIMING BALANCER BELT
Inspection, page 6-108

ADJUSTING NUT S

10 x 1.25 mm
45 N-m {4.5 kg-m,

Replace when damaged
or deleriorated.

PULLEY BOLT
14 x 1.25 mm

/ 220 N.m {22.0 kg-m, 159 |b-ft)

MIDDLE COVER

RUBBER SEAL
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Timing Belt and Timing Balancer Belt

1

q

— Replacement (cont’d)

17. Install the timing belt in the reverse order of removal.
— Before installing the timing belt, position the crank-
shaft and camshaft pulieys as shown

’4'* MARKS

TDC MARKS

POINTER ON THE OIL PUMP HOUSING

TDC KEY
MARK

Hold the auto-tensioner with the maintenance bolt

* pointing up. Loosen and remove the maintenance bolt.

NOTE: Handle the auto-tensioner carefully so the
oit inside does not spill or leak. Replenish the auto-
tensioner with oil if any spills or leaks. The total
capacity is 8 cc {1/4 fl oz).

19. Clamp the boss of the auto-tensioner in a vise. Use
pieces of wood or a cloth to protect the boss.

NOTE: Do not grip the housing of the auto-tensioner.

20. insert a flat blade screwdriver into the maintenance
hole. Place the stopper (P/N 14540-P13-003) on the
auto-tensioner while turning the screwdriver clock-
wise 1o compress the bottom.

NOTE: Take care not to damage the threads or the
gasket contact surface with the screwdriver,

MAINTENANCE
%/ BOLT

GASKET

FLAT BLADE
SCREWDRIVER

STOPPER
P/N 14540-P13-003

21. Remove the screwdriver and reinstall the maintenance
bolt.

NOTE: Be sure to use a new gasket.

@\GASKET

Replace.

MAINTENANCE
BOLT

8 N-m (0.8 kg-m,
6 Ib-ft)

22. Make sure no oil is leaking around the maintenance
bolt. Install the auto-tensioner on the engine.

NOTE: Make sure the stopper stays in place.

STOPPER
P/N 14540-P13-003

8x1.25 mm
22 N-m{2.2 kg-m,
16 Ib-ft)

AUTO-TENStONER
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23. Remove the stopper. 26. Align the rear balancer shaft pulley by using a 6 x 100
mm bolt or equivalent as an alignment tool.
ADJUSTER Scribe a line 74 mm (2.9 in} from the end of the bolt.
Insert the bolt into the maintenance hole to the scribed
line.

27. Loosen the adjusting nut and verify that the timing g
balancer belt adjuster moves freely.

28. Install the timing balancer belt. Remove the 6 x 100
mm bolt from the rear balancer shaft.

29. Turnthe crankshaft pulley about one turn, then tighten
the adjusting nut to the specified torque.

STOPPER
AUTO-TENSIONER P/N 14540-P13-003 NOTE: Both belt adjusters are spring-loaded to
properly tension the belts. Do not apply any extra pres-
24. Make sure the crankshaft is positioned with the No. 1 sure to the pulleys or tensioners while performing the
cylinder at TDC, adjustment.
25. Align the groove on the front balancer shaft pulley with REAR BALANCER SHAFT

the pointer on the oil pump housing as shown.

74 mm (2.9 in)

T

| 6x 100 mm BOLT

MAINTENANCE
HOLE

WASHER
//— MARK Replace.
12 mm SEALING BOLT
SHAFT NOTE: Tighten the bolt after o
installing the belt.
FRONT TIMING BALANCER

BELT DRIVEN PULLEY

Align the groove of the
front driven pulley with
the pointer on the oil
pump housing.

REAR TIMING BALANCER BELT
DRIVEN PULLEY

TIMING BALANCEH BELT
DRIVE PULLEY
Set the crankshaft at TDC. {cont’d)
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Timing Belt and Timing Balancer Belt

— Replacement (cont’d)

30. Install the lower cover. 32. Install the middie cover.

31. Install a rubber seal around the adjusting nut. Do not 33. Install the crankshaft pulley.

loosen the nut.
34. Coat the threads and seating face of the pulley bolt

with engine oil. Install and tighten to the specified
torque.

Specified torque: 220 N.m {22.0 kg-m, 159 Ib-ft}

6 x 1.0 mm
MIDDLE COVER 12 N-m (1.2 kg-m, 9 Ib-ft)

LOWER COVER

ADJUSTING NUT
10 x 1.256 mm
45 N-m {4.5 kg-m, 33 1b-ft}

RUBBER SEALS
Replace when
damaged or deteriorated.

RUBBER SEAL
Replace when damaged
ot deteriorated.

PULLEY BOLT

14 x 1.256 mm

220 N-m (22.0 kg-m, 159 lb-ft)
Apply engine oil to the

bolt threads, but not

to the surface that

contacts the washer.

POWER STEERING PUMP BELT
Adjustment, section 17

ALTERNATOR BELT

6x 1.0 mm Adjustment, section 23

12 N-m {1.2 kg-m, 9 lb-ft}

CRANKSHAFT
PULLEY
Remove any oil.
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Valve Clearance

e

~ Adjustment

NOTE;

® Valves should be adjusted cold when the cylinder head
temperature is less than 100°F (38°C).

® After adjusting, retorque the crankshaft putley holt to
220 N-m (22.0 kg-m, 159 Ib-ft}.

1. Remove the cytinder head cover.

INTAKE

No.4 No.3 No.2 No.1
EXHAUST
2. Set No.1 piston at TDC. 4" marks on the pulleys

should be at top, and TDC grooves on the pulleys
should align with cylinder heads surface.

Number 1 piston at TDC:

“4'* MARKS

TDC MARKS
Align the marks
on the pulleys

3. Adjust valves on No. 1 cylinder.

Valve Clearance:
Intake: 0.15—0.19 mm (0.006—0.007 in)
Exhaust: 0.17—0.21 mm (0.007 —0.008 in}

4. loosen locknut and turn adjusting screw until feeler

gauge slides back and forth with slight amount of drag.

TAPPET ADJUSTER
07MAA-PR70110

LOCK NUTS TAPPET LOCKNUT
20N-m (2.0 kg-m, WRENCH
14 Ib-ft) 07MAA-PR70120

5. Tightenthe locknut and check clearance again. Repeat
adjustment if necessary.

FEELER GAUGE

{cont'd)
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Valve Clearance

— Adjustment (cont’d)

6. Rotate crankshaft 180° counterclockwise (camshaft
pulleys turns 90°). The “*4’' marks should be at ex-
haust side. Adjust valves on No.3 cylinder.

Number 3 piston at TDC:

**$'* MARKS

7. Rotate crankshaft 180° counterclockwise to bring
No. 4 piston to TDC. The TDC grooves are once again
aligned. Adjust valves on No. 4 cylinder.

Number 4 piston at TDC:

“4" MARKS

8. Rotate crankshaft 180° counterciockwise to bring
No. 2 piston to TDC. The ""4'’ marks should be at in-
take side. Adjust valves on No. 2 cylinder.

Number 2 piston at TDC:

4" MARKS
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Engine Block

Special TOOIS ... e, 7-2
llustrated INdex .........ccccueiceeieeneeee e, 7-3
Flywheel and Drive Plate

Replacement ............coooeeeiccmniiee e eeesenns 7-7
Connecting Rod and Crankshaft

ENd Play ..ot seeecssneeee e e 7-7
Main Bearings

Clearance ............cccooeoviveiieeieeeeeeeeeeeere e 7-8

Selection ... 7-9
Connecting Rod Bearings

Clearance ..........c.coccoevevveeen e eeeeeee s 7-10

Selection ... 7-11
Crankshaft, Balancer Shafts and Pistons

ReMOVAl ...ttt 7-12
Crankshaft

INSPECLION ...t 7-15
Pistons e

INSPECLION ......coeirieceecr vt 7-16

Installation ..............ccoeeiemeccercenree e eee e 7-25
Cylinder Block

INSPECiON ..o e 7-17

Bore Honing (H23A1, H22A1 engines) ................ 7-18

Bore Honing (F22A1 engine) ...........ccoeocuveveeecan... 719
Piston Pins

Removal ... s 7-19

Installation ...........ccoooccciicc e 7-20

INSPECLiON ..o 7-21
Connecting Rods

Selection ... 7-20
Piston Rings

ENd Gap ..ot 7-22

Replacement .............c.coooiveeicveiecencerer e ees e 7-23

Ring-to-Groove Clearance ..............ccccovueeeenennn... 7-23

AlIGNMENT ..ot s s 7-24
Crankshaft Oil Seal

INStallation ...........ccceoeee v 7-25

Crankshaft and Balancer Shaft Qil Seal
Installation (engine removal is not required) .... 7-30
Crankshaft and balancer shafts

13T (-1 1o 7-26
Balancer Shafts
INSPECLION ... s ctce e s, 7-31




Special Tools

Ref. No. Tool Number Description Qty Page Reference

Q) 07GAF — PH80300 Piston Pin Base Insert 1 7-19, 20

@ 07GAF — PH70100 Pilot Collar 1 7-19, 20

& 07GAF — SEQ0200 Hub Assembly Guide Attachment 1 7-30

@ 07HAF — PL20102 Piston Base Head 1 7-19, 20

® 07LAD — PT3010A Seal Driver 1 7-30

® 07LAF — PV00100 or Ring Gear Holder 1 7-7

07924 — PD20003

@ 07746 — 0030300 Attachment, 30 mm i.D. 1 7-30

07749 — 0010000 Driver 1 7-25, 30

07948 — SB00101 Driver Attachment 1 7-25, 30
‘ D) 07973 — PE00310 Piston Pin Driver Shaft 1 7-19, 20
! an 07973 — PE00320 Piston Pin Driver Head 1 7-19, 20

42 07973 — 6570500 Piston Base 1 7-19, 20

() 07973 — 6570600 Piston Base Spring 1 7-19, 20
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lllustrated Index I@]

; l Lubricate all internal parts with engine il during reassembly.

6x1.0 mm

12 N'm (1.2 kg-m, 8 Ib-ft}
OIL PAN

OIL SCREEN |
GASKET
Replace.

6x 1.0 mm
12 N-m (1.2 kg-m, 9 Ib-ft)

6x 1.0 mm
12 Nem {1.2 kg-m, 9 |b-ft)

GASKET

Replace. BAFFLE PLATE

BEARING CAP

11 x 1.5 mm
BRIDGE

75 N-m {7.5 kg-m,

54 1b-ft) !/
Apply engine oil to the bolt
threads.

NOTE: O-RING
After torquing each cap, -
quing “ Heplace.\

turn crankshaft to check \ .

TORQUE CONVERTER

for binding. COVER (A/T)

MAIN BEARING

CAPS S\ WSy 12 x 1.0 mm
\f B l e 75 Nem (7.5 kg-m,
< 54 Ib-ft)
. N Torque sequence,

DOWELPINS | \_ page 7-7

WASHER ]

DRIVE PLATE {A/T}
Check for cracks.

CLUTCH COVER
{M/T)

6 x 1.0 mm
12 N+m (1.2 kg-m,
9 Ib-ft)

CYLINDER BLOCK/’ Q

FLYWHEEL (M/T} 12x 1.0 mm
105 N\m (10.5 kg-m, 76 Ih-ft)
Torque sequence, page 7-7

(cont'd)
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Hlustrated Index

{cont’d)
y E Lubricate all internal parts with engine oil during reassembly. CRANKSHAFT
End play, page 7-7
Runout, Taper and
NOTE: QOut-of-Round, page 7-15

i 7-26
e Apply liquid gasket to the mating surfaces of the right Installation, page

side cover and oil pump case before installing them,
e Use liquid gasket, part No. 08718 — 0001,

MAIN BEARINGS
Qil clearance, page 7-8
Selection, page 7-9
NOTE: New main bearings must
be selected by matching crank and
block identification markings.

BALANCER THRUST WASHERS

GEAR CASE Grooved sides face outward.

NOTE: Thrust washer thickness

is fixed and must not be changed CRANKSHAFT OIL SEAL

by grinding or shimming. Installation, pages 7-25 and 30

8 x1.25 mm
25 Nem (2.5 kg-m,

18 Ib-ft) O-RINGS

Replace.

CRANKSHAFT OIL SEAL
Installation, pages 7-30 and 8-11
Replace.

THRUST WASHER
RIGHT SIDE COVER

Apply fiquid gasket to

BALANCER DRIVEN block mating surface.

GEAR
6x1.0mm
12 N'm (1.2 kg-m,

2 9 Ib-ft}
Apply liquid gasket to
OIL PUMP the bolt threads.
8 x'1.25 mm See page 8-9

Apply liquid gasket

25 N'm (2.5 kg-m,
to block mating surface.

18 Ib-ft) S
M ) 12 Nem (1.2 kg-m, 9 1b-ft}
Apply liquid gasket to
\ the balt threads.

8x 1.25 mm BALANCER SHAFT OIL SEAL
30 N-m {3.0 kg-m, Installation, pages 7-30 and 8-11
22 Ib-ft) Replace.

TIMING BALANCER BELT
'DRIVEN PULLEY




OIL JET
Handle the nozzle with
care. Do not damage or
OIL JET BOLT deformed.
40 N-m {4.0 kg-m, 29 Ib-ft)

, ) ion, .
Inspection, page B-8 nspection, page 8-8

\ HZ2A1 engine:

6 x 1.0 mm
12 N-m (1.2 kg-m,
9 Ib-ft)

REAR BALANCER SHAFT

End play, page 7-31 BALANCER SHAFT
Runout, Taper and BEARINGS
Out-of-Round, pages 7-31, 32 Inspection, page 7-31 |

Installation, page 7-26

RETAINER

NOTE: Retainer thickness is fixed

and must not be changed by

grinding or shimming. ’ﬂk‘

RIGHT BREATHER
COVER

% LEFT BREATHER
o )
-_;9\:‘\’\"

6x1.0mm

20 N-m (2.0 kg-m,

14 -t}
FRONT BALANCER
SHAFT

(coﬁt’d)



lllustrated Index
(cont’'d)

; y E Lubricate all internat parts with engine oil during reassembly.
PISTON INSTALLATION DIRECTION

NOTE: New rod bearings must be selected by matching

connecting rod and crankshaft identification markings EXHAUST
{pages 7-10, 11).
=22 o <0y
* 9 =9 ¢
PISTON RINGS < < A\
Replacement, page 7-23 —— %
Measurement, pages 7-22, 23
Alignment, page 7-24 INTAKE

PISTON
Remaoval, page 7-12
Measurement, page 7-16
NOTE: To maintain proper clearance,
match the letter on the piston top with
the letter for each cylinder stamped on
the block.
On the piston top On the block
No letter wf—— Aor|
B - B o1l

PISTON PIN
Removal, page 7-19 \@
Installation page 7-20

Inspection, page 7-21

CONNECTING ROD
End play, page 7-7
Selection, page 7-20

Small end measurement, page 7-21

ENGINE BLOCK

Cylinder bore inspection, page 7-17
Warpage inspection, page 7-17
Cylinder bore honing, pages 7-18, 19
Inspect top of each cylinder bore

for carbon build-up or ridge before
removing piston.

Remove ridge if necessary,-page 7-14

!
|

CONNECTING ROD
BEARINGS

Clearance, page 7-10
Selection, page 7-11

Installation, page 7-26
NOTE: Install cap so the bearing recess is
on the same side as the recess in the rod.

|

B

i fl CONNECTING ROD BEARING CAP
|
I

CYLINDER BORE SIZES

(Aorl, Bori)

NOTE: To maintain proper piston

clearance, match these letters with

the letters on the pistons. The letters

on the block read from left to right,

No. 1 through No. 4 gylinders.

On the block On the piston top
Aor | ————— g No letter
Bord — B

CONNECTING ROD NUT\
' 9 x0.75 mm
i 47 N-m (4.7 kg-m, 34 b-ft) e
| After torquing each bearing cap,

rotate crankshaft to check for
binding. No. 1 No. 4
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Connecting Rod and Ié]
Flywheel and Drive Plate Crankshaft

B Replacement — End Play
Manual Transmission: Connecting Rod End Play:
Standard (New}: 0.15 — 0.30 mm
Remove the eight flywheel bolts, then separate the fly- (0.006 —0.012 in)
wheel from the crankshaft flange. After installation, Service Limit: 0.40 mm {0.016 in)

tighten the bolts in the sequence shown.

CONNECTING ROD CRANKSHAFT

RING GEAR HOLDER
07LAB — PV00100
or 07924 — PD20003

RING GEAR HOLDER ENGINE
07LAB — PV00100 BLOCK
or 07924 — PD20003

¢ [f out-of-tolerance, instail a new connecting rod.
¢ If still out-of-tolerance, replace the crankshaft {pages
7-11 and 7-26).

Fush the crankshaft firmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft firmly back toward the indicator; dial
reading should not exceed service limit. ’

RING GEAR
inspect ring gear
teeth for wear or damage.

12 x1.0 mm
105 N-m {10.5 kg-m, 76 Ib-ft)

Automatic Transmission:

Remove the eight drive plate bolts, then separate the
drive plate fraom the crankshaft flange. After instaltation,
tighten the bolts in the sequence shown.

SCREWDRIVER

Crankshaft End Play:

Standard (New): 0.10 — 0.35 mm
(0.004 — 0.014 in)

Service Limit: 0.45 mm {0.018 in)

® If end play is excessive than the service limit, inspect
the thrust washers and thrust surface on the crank-
shaft, Replace parts as necessary.

12 x 1.0 mm
75 Nem (7.5 kg-m, NOTE: Thrust washer thickness is fixed and must not be

54 Ib-ft) changed either by grinding or shimming.
Thrust washers are installed with grooved sides facing
outward.
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'— Clearance

Main Bearings

To check main bearing-to-journal oil clearance,
remové the main caps and bearing halves.

Ciean each main journa! and bearing half with a
clean shop towel.

Place one strip of plastigage across each main jour-
nal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crankshaft and flywheel will flatten the plasti-
gage further than just the torque on the cap bolt,
and give you an incorrect reading. For an accurate
reading, support the crank with a jack under the
counterweights and check only one bearing at a
time.

Reinstall the bearings and caps, then torque the
bolts.

75 N-m {7.5 kg-m, 54 |b-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

Remove the cap and bearings again, and measure
the widest part of the plastigage.

Mainr Bearing-to-Journal Oil Clearance:
Standard (New):
No. 1, 2: 0.021 — 0.045 mm
{0.0008 — 0.0018 in})
Service Limit: 0.050 mm (0.0020 in}
No. 3 0.025 — 0.049 mm
{0.0010 — 0.0019 in}
Service Limit: 0.055 mm (0.0022 in)
No. 4 0.013 — 0.037 mm
{0.0005 — 0.0015 in)
Service Limit: 0.050 mm (0.0020 in)
No. 5 0.009 — 0.033 mm
{0.0004 — 0.0013 in}
Service Limit: 0.040 mm (0.0016in}  _

PLASTIGAGE STRIP

If the plastigage measures too wide or too narrow,
{remove the engine if it's still in the car}, remove
the crankshaft, and remove the upper half of the
bearing. Instail a new, complete bearing with the
same color code (select the color as shown on the
next page), and recheck the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing {the color
listed above or below that one), and check again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.




— Selection

e

CAUTION: Iif the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them
with a wire brush or scraper. Clean them only with sol-
vent or detergent.

Crankshaft Bore Code Location
{Numbers, Letters or Bars)

Numbers or Letters or Bars have been stamped on the
end of the block as a code for the size of each of the 5
main journal bores.

Use them, and the numbers stamped on the crankshaft
(codes for main journal size), to choose the correct bear-
ings.

No. 1 JOURNAL
{PULLEY END}

Bearing Design

No. 5 JOURNAL
{FLYWHEEL END)

UPPER

PROJECTION

Bearing Identification st Larger crank bore

Color code is on the lorAorl [ 2orBoril [3orCornt{4orDorl
edge of the bearing.
- Smaller bearing (Thicker)
Teorl Pink Pink/ Yetlow Yellow/
Yellow Green
Z2oril Pink/ Yellow Yellow/ Grean
Yellow Green
3ol Yellow Yellow/ Green Greery/
Green Brown
4 or nil Yellow/ Green Green/ Brown
Green Brown
5 ar Green Green/ Brown Brown/
Brown Black
8 or il Green/ Brown Brown/ Black
Brown Black

Smaller Smaller
main bearing
jeurnal {Thicker)

NOTE: When using bearing halves of
different colors, it does not matter
which color is used in the top or bottom.

Main Journal Code Locations
{Numbers or Bars)

H22A1 engine:

Main Journal Code Locations {(Numbers or Bars}

H23A1, F22A1 engines:
The Main Journal Codes are stamped in one of the fol-
lowing locations.

Main Journal Code Locations (Numbers or Bars)

Main Journal Code Locations (Numbers or Bars}

No. 5 JOURNAL
(FLY WHEEL END)

No. 1 JOURNAL
{PULLEY END)

No. 1 CRANK WEB
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Connecting Rod Bearings

— Clearance

1. Remove the connecting rod cap and bearing half.

2. Clean the crankshaft rod journal and bearing half
with a clean shop towel.

3. Place plastigage across the rod journal.

4. Reinstall the bearing haif and cap, and torque the
nuts to:

47 N-m (4.7 kg-m, 34 Ib-ft}

NOTE: Do not rotate the crankshaft during inspec-
tion.

5. Remove the rod cap and bearing half and meassure
the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance:
F22A1 engine:
Standard (New): 0.021 — 0.049 mm
{0.0008 — 0.0019 in)
Service Limit: 0.05 mm {0.002 in)
H23A1, H22A1 engines:
Standard {(New): 0.027 — 0.055 mm
{0.0011 — 0.0022 in)
Service Limit: 0.06 mm {0.002 in)

PLASTIGAGE STRIP

If the plastigage measures too wide or too narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code {select
the color as shown on the next page), and recheck
the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance. '

i the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check clear-
ance again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.

7-10




e

— Selection

CAUTION: If the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them
with a wire brush or scraper. Clean them only with sol-
vent or detergent.

Connecting Rod Journal Code Locations
{Numbers or Bars)

Numbers or Bars have been stamped on the side of
each connecting rod as a code for the size of the big
end. Use it, and the letters or bars stamped on the crank
{codes for rod journal size), to choose the correct bear-
ings.

Half of number or bar

is stamped on bearing cap
and the other half is
stamped con rod

Bearing Design

PROJECTION

COLOR

Bearing ldentification ————————p Larger big end bore

Color code is on the
edge of the bearing. Torl 2oril Jorul 4 griml
———— Smaller bearing (Thicker)

Aorl Red Pink Yeltow Green
Boril Pink Yeltow Grean Brown
Cornl Yallow Green Brown Black
D or il Green Brown Black Blue

Smaller Smaller

rod bearing

journal {Thicker)

Connecting Rod Journal Code Locations
(Letters or Bars)

H22A1 engine:

Connecting Rod Journal Code Locations (Letters or Bars)

H23A1, F22A1 sngines:
The Connecting Rod Journal Codes are stamped in one
of the following locations. @,

s

Connecting Rod Journal Code Locations {Letters or Bars)

Connecting Rod Journel Code Locations (Letters or Bars)

No. 5 JOURNAL
[FLYWHEEL END)

No. 1 JOURNAL
{PULLEY END}

No. T CRANK WEB
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Crankshaft, Balancer Shafts and Pistons

— Removal

1. Remove the right side cover.

DOWEL PIN

RIGHT SIDE COVER

2. Remove the balancer gear case,

DOWEL PIN

8x1.25 mm
25 N-m (2.5 kg-m, 18 Ib-ft}

Apply engine oil.

Replace.

BALANCER DOWEL PIN

GEAR CASE

3. Remove the front balancer driven pulley as shown.

BALANCER
DRIVEN PULLEY

MAINTENANCE HOLE

4. Align the bolt hole and the balancer shaft hole, then

insert a 6 x 100 mm bolt to hold the rear balancer
shaft.

5. Remove the bolt and the balancer driven gear.

REAR BALANCER
SHAFT ’

.4!' ‘ \ ~

@ =
= 1|\ \, J— .
\" '

‘ " 0 WASHER

ReI:’Izlce
‘ Ad‘
; 'é.:." - 6 X 100 mm BOLT
BALANCER ; Y i
DRIVEN GEAR ) 74 mm (2.9 in)
MAINTENANCE R
HOLE
SEALING BOLT -
f MARK
MAINTENANCE
HOLE
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6. Remove the oil screen and the oil pump. 8. Remove the bolts and the bearing cap bridge, then
remove the bearing caps.

7. Remove the baffle plate.
CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 turn at a time; repeat the sequence
until all bolts are loosened.

Oll. SCREEN BAFFLE PLATE

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE

GASKET
Replace.

Replace.

DOWEL PIN
OIL PUMP

{cont'd}

g
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Crankshaft, Balancer Shafts and Pistons

— Removal (cont'd)

9. Turn the crankshaft so No. 2 and 3 crankpins are at
the top.

10. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearings in order.

11. Lift the crankshaft out of the engine, being careful
not to damage journals.

CRANKSHAFT

12. Remove the bolts and the retainer, then remove the
front balancer shaft and the rear balancer shaft.

REAR BALANCER
SHAFT

FRONT BALANCER
SHAFT

RETAINER

13. Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective
caps.

14. Reinstall the main caps and bearings on the engine
in proper order.

4+

15. If you can feel a ridge of metal or hard carbon
around the top of each cylinder, remove it with a
ridge reamer. Follow the reamer manufacturer's
instructions.

CAUTION: If the ridge is not removed, it may dam-
age the pistons as they are pushed out.

RIDGE REAMER

16. Use the wooden handle of a hammer to drive the
pistons out.

CAUTION:

o Take care not to damage the contact surface of
the metal gasket.

e When removing the piston/connecting rod take
care not to hit the oil jet (H22A1 angine only).

e If the oil jet nozzle is damaged or deformed, re-
place the oil jet assembly {H22A1 engine only,
page 8-8).

HAMMER HANDLE

PISTON

17. Reinstall the connecting rod bearings and caps after
removing each piston/connecting rod assembly.

18. Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod
does not indicate its position in the engins, it indi-
cates the rod bore size.

7-14




Crankshaft

e

— Inspection

e Clean the crankshaft oil passages with pipe
cleaners or a suitable brush,
® Check the keyway and threads.

Alignment

¢ Measure runout on all main journals to make
sure the crank is not bent,

® The difference between measurements on each
journal must not be more than the service limit.

Crankshaft Total Indicated Runout:
Standard (New): 0.03 mm (0.001 in}
Service Limit:  0.04 mm (0.002 in})

DIAL INDICATOR
Rotate crankshaft two
complete revolutions.

Support with lathe-
type tool or V-blocks.

Out-of-Round and Taper

e Measure out-of-round at the middle of each rod
and main journal in two places.

® The difference between measurements on each
journal must not be more than the service limit.

Journal Out-of-Round:
Standard (New): 0.005 mm {0.0002 in})
Service Limit:  0.006 mm (0.0002 in}

Meaasurs in two @

places at middie.

Measure taper
near edges.

] L

® Measure taper at the edge of each rod and main
journal.

® The difference between measurements on each
journal must not be more than the service limit,

Journal Taper:
Standard {New): 0.005 mm {0.0002 in) max.
Service Limit:  0.006 mm {0.0002 in)
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— Inspection

Pistons

1. Check the piston for distortion or cracks.

NOTE: If the cylinder is bored, an oversized piston
must be used.

2. Measure the piston diameter at a point F22A1: 21 mm
(0.8 in), H23A1, H22A1: 156 mm (0.6 in} from the bottom
of the skirt.

NOTE: There are two standard-size pistons {No
Letter (A} or B). The letter is stamped on the top of
the piston. There letters are also stamped on the
block as cylinder bore sizes.

Piston Diameter:
F22A1 engine:
Standard (New):
No Letter (A): 84.980 — 84.990 mm
{3.3457 — 3.3461in)
B: 84.970 — 84.980 mm
(3.3453 — 3.3457 in}
Service Limit:
No Letter {A): 84.970 mm (3.3453 in}
B: £4.960 mm (3.3449 in)

H23A1, H22A1 engines:
Standard iNew}:
No Letter (A}): 86.990 — 87.003 mm
{3.4248 — 3.4253 in}
B: 86.980 — 86.993 rmvm
{3.4244 — 3.4249 in)
Service Limit:
No Letter {A}: 86.980 mm {3.4244 in)

B: 86.970 mm (3.4240 in}
F22A1 engine: SKIRT
21 mm (0.8 in} DIAMETER

r

H23A1, H22A1 engines:
15 mm {0.6 in}

Calculate the difference between cylinder hore
diameter on {page 7-17) and piston diameter.

Piston-to-Cylinder Clearance:

F22A1 engine:

Standard {New}: 0.020 — 0.040 mm
{0.0008 — 0.0016 in)

Service Limit:  0.05 mm (0.002 in)

H23A1, H22A1 engines:

Standard {(New}: 0.007 — 0.030 mm
{0.0003 — 0.0012 in)

Service Limit:  0.04 mm (0.002 in})

——-“d— PISTON-TO-CYLINDER
CLEARANCE

0

! ;q

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear,

Oversize Piston Diameter:

F22A1 engine:

0.25: 85.230 — 85.240 mm (3.3555 — 3.3559 in)
0.50: 85.480 — 85.490 mm (3.3653 — 3.3657 in)

H23A1, H22A1 engines:
0.25: 87.230 — 87.243 mm (3.4342 — 3.4348 in)

Check the piston pin-to-piston clearance. Coat the
pistan pin with engine oil. It should then be possi-
ble to push the piston pin into the piston hole with
thumb pressure.

Piston Pin-to Piston Ciearance:

F22A1 engine:

Standard (New): 0.012 — 0.024 mm
{0.0005—— 0.0009 in)

H23A1, H22A1 engines:
Standard {New): 0.012 — 0.026 mm
0.0005— 0.0010 in)
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Cylinder Block IE]

— Inspection
1. Measure wear and taper in diraction X and Y at Bore Taper:
three levels in each cylinder as shown. Limit: (Difference between first and third
6 mm (0.2 in) measurement} 0.05 mm {0.002 in)
h First ¢ If measurements in any cylinder are beyond
f Z Measurement Oversize Bore Service Limit, replace the block.
Z Second e |f the block is to be rebored, refer to Piston
Z Measurement Clearance Inspection (page 7-16) after reboring.
Third
Measurement NOTE: Scored or scratched cylinder bores must be
6 mm (0.2 in) honed.

No.1 No. 4 F22A1 engine: 0.50 mm (0.020 in}
H23A1, H22A1 engines: 0.25 mm (0.010 in)

2. Check the top of the block for warpage.
Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

CYLINDER BORE SIZES
(Aorl,Boril)

Read the letters from left-to-right
for No. 1 through No. 4 cylinders.

Engine Block Warpage:

Standard {(New): below 0.07 mm (0.003 in)
Cylinder Bore Size: Service Limit:  0.10 mm (0.004 in}
F22A1 engine:
Standard {(New): PRECISION STRAIGHT EDGE

A orl: 85.010 — 85.020 mm (3.3468 — 3.3472 in)
B or il: 85.000 — 85.010 mm (3.3465 — 3.3468 in)
Service Limit: 85.070 mm (3.3492 in)

H23A1, H22A1 engines:

Standard (New):

Aorl: 87.010 — 87.020 mm (3.4256 — 3.4260 in)
B or 1l: 87.000 — 87.010 mm (3.4252 — 3.4256 in})
Service Limit: 87.070 mm {3.4279 in)

Oversize:

F22A1 engine:

0.25: 85.250 — 85.260 mm (3.3563 — 3.3569 in)
0.50: 85.500 — 85.510 mm {3.3661 — 3.3665 in)
H23A1, H22A1 engines:

0.25: 87.260 mm {3.4354 in)
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Cylinder Block
- Bore Honing (H23A1, H22A1 engines)

CAUTION: This cylinder liner uses FRM (Fiber
Reinforced Metal). Hone only as directed below.

1. Measure cylinder bores as shown on page 7-16.
} If the block is to be reused, hone the cylinders and
| remeasure the bores.

f 2. To hone cylinder bores:

¢ Use only a rigid hone.

¢ Honing stone: GC — 600 — J or finer stone
{for nonferrous metais)

¢ Pressure: 200 — 300 kPa
{2—3 kg-cm?, 28 — 43 psi)
& Honing rpm: 45 — 50 rpm

® Honing thickness; Less than 0.02 mm (0.0008 in}
Do not hone more than
20 cycles
® Honing lubricant: Oil type
¢ Roughness of
finished surfaces: VVV or 1.25
e Honing pattern: 60 degree cross-hatch

CAUTION: Clean the honing stone every 5 cycles.

When honing is complete, thoroughly clean the
cylinder block of all metal particles. Wash the cylin-
der bores with hot soapy water, then dry and oil
immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute
the grit on the cylinder walls.

if scoring or scratches are still present in cylinder
bores after horning to service limit, rebora the cylin-
der block.

NOTE: Some light vertical scoring and scratching is.
acceptable if it is not deep enough to catch your fin-
gernail and does not run the full length of the bore.

CVUNDER BLOCK

CYLINDER HONE
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1. Measure cylinder bores as shown on page 7-16.
If the block is to be reused, hone the cylinders and
remeasure the bores.

2. Hone cylinder bores with honing oil and a fine (400
grit) stone in a 60 degree cross-hatch pattern.

NOTE:

e Use only a rigid hone with 400 grit or finer stone
such as Sunnen, Ammco, or equivalent.

® Do not use stones that are worn or broken.

3. When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the cylin-
der bores with hot soapy water, then dry and oil
immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute
the grit on the cylinder walls.

4. If scoring or scratches are still present in cylinder
bores after honing to the service limit, rebore the
cylinder block,

NOTE: Some light vertical scoring and scratching is
acceptable if it is not deep enough to catch your fin-
gernail and does not run the full length of the bore.

CYLINDER BLOCK

CYLINDER HONE

NOTE:

e After honing, clean the cylinder thoroughly with
soapy water.

¢ Only a scored or scratched cylinder bore must be
honed.

— Bore Honing (F22A1 engine) —

IS

Piston Pins

- Removal

1. Assembile the Piston Pin Tools as shown.

PISTON BASE HEAD
07HAF — PL20102

PISTON PIN BASE INSERT
-1 O07GAF — PHE0300
3

4l

1 é — PISTON BASE SPRING

07973 — 6570600

PISTON BASE
07973 — 6570500

2. Adjust the fength A of the piston pin driver.
A:51.5 mm (2.03 in)

PISTON PIN DRIVER HEAD
07973 — PE00320

PISTON PIN DRIVER SHAFT
07973 — 10

PILOT COLLAR
J]/ 07GAF — PH70100

Embossed mark facilng up.

NOTE: Use a hydraulic press.
When pressing pin in or out,
make sure that the recessed
porticn of the piston aligns
with the lips on the collar.

3. Place the piston on the piston base and press the
pin out with a hydraulic press.
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Connecting Rods

— Selection

Each rod fails into one of four tolerance ranges {from 0
to 0.024 mm {0.0009 in), in 0.006 mm {0.0002 in} incre-
ments) depending on the size of its big end bore. It's
then stamped with a number or bar {1, 2, 3, or 4/, i, ul,
or ml} indicating the range.

You may find any combination of 1, 2, 3, or 4/, 1, «i, or
ml in any engina.

Normal Bore Size: 51.0 mm {2.01 in)

NOTE:

o Reference numbers or bars are for big end bore
size and do not indicate the position of the rod in
the engine.

® Inspect connecting rod for cracks and heat dam-
age.

CONNECTING ROD BORE
REFERENCE NUMBER or BAR
Half of number is stampead on
bearing cap, the other half on
connecting rod.

Inspect bolts
and nuts for
stress cracks.

Piston Pins

— Installation

1. Use a hydraulic press for installation.

e When pressing the pin, in or out, be sure to posi-
tion the recessed flat on the piston against the
lugs on the base attachment.

The arrow must face the
timing belt side of the
engine.

The mark must face
the timing belt side
of the engine.

2. Adjust the length B of the piston pin driver.
B: 51.5 mm (2.03 in)

PISTON PIN DRIVER HEAD
07973 — PE00320

-
=

"% PISTON PIN DRIVER SHAFT
07973 — PE00310

-+— PISTON PIN y I

PILOT COLLAR
07GAF — PH70100

rel— O

Embossed mark
facing up.

PISTON PIN BASE INSERT
-+~ 07GAF — PH60300

-+——PISTON BASE HEAD
07HAF — PL20102

«— PISTON BASE
07973 — 6570500

mn-
NOTE: Install the assembled piston and rod with
the oil hole facing the intake manifold {Except
H22A1 engina).
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Piston Pins lg]

— Inspection

1. Measure the diameter of the piston pin. 3. Measure the piston pin-to-piston ¢learance.
Piston Pin Diameter: NOTE: Check the piston for distortion or cracks,
Standard (New): 21.994 — 22,000 mm
(0.8659 — 0.8661 in) If the piston pin clearance is greater than F22A1
Oversize: 21.997 — 22.003 mm engine: 0.024 mm {0.0009 in) H23A1, H22A1
{0.8660 — 0.8663 in) engines: 0.026 mm (0.0010 in}), remeasure using an

oversize piston pin.

NOTE: All replacement piston pins are oversize.

Piston Pin-to-Piston Clearance:

F22A1 engine:

Standard (New): 0.012 — 0.024 mm
{0.0005 — 0.0009 in})

{ H23A1, H22A1 engines:
£ Standard (New): 0.012 — 0.026 mm

_EL 10.0005 — 0.0010 in)

2. Zero the dial indicator ta the piston pin diameter. 4, Check the diferrence between piston pin diameter
and connecting rod small end diameter.

Piston pin-to Connecting Rod Interference:
Standard (New): 0.013 — 0.032 mm
{0.0005 — 0.0013 in}
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Piston Rings

— End Gap

1. Using a piston, push a new ring into the cylinder
bore 16 — 20 mm {0.6 — 0.8 in) from the bottom.

2. Measure the piston ring end-gap with a feeler
gauge:

e If the gap is too small, check to see if you have
the proper rings for your engine.

o If the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-17.
If the bore is over the service limit, the cylinder
block must be rebored.

Piston Ring End-Gap:

F22A1 engine:

Top Ring

Standard (New): 0.20 — 0.35 mm
(0.008 — 0.014 in)

Service Limit:  0.60 mm (0.024 in)

Second Ring

Standard {(New}: 0.40 — 0.55 mm
{0.016 — 0.022 in)

Service Limit:  0.70 mm (0.028 in)

Oil Ring

Standard (New): 0.20 — 0.70 mm
{0.008 — 0.028 in)

Service Limit:  0.80 mm (0.031 in}

H23A1, H22A1 engines:

Top Ring

Standard {New): 0.25 — 0.35 mm
{0.010 — 0.014 in)

Service Limit:  0.60 mm (0.024 in)

Second Ring

Standard {(New): 0.60 — 0.75 mm
{0.024 — 0.030 in)

Service Limit:  0.90 mm (0.035 in})

Oil Ring
Standard (New):
TEIKOKU PISTON RING manufacture:
0.20 — 0.50 mm (0.008 — 0.020 in)
RIKEN manufacture:
0.20 — 0.70 mm (0.008 — 0.028 in)
Service Limit:
TEIKOKU PISTON RING manufacture:
0.60 mm ({0.024 in)
RIKEN manufacture;
€.80 mm {0.031 in)

PISTON RING no 4
“ 1
\T--J.I_ lla-

7

7
15 —20mm
{06 —08in) _

7
/END GAP —-‘ -

Oversize:

F22A1 engine:

0.25: 85.26 mm {3.356 in)
0.50: 85.50 mm {3.366 in)

H23A1, H22A1 engines:
0.25: 87.25 mm {3.435 in}
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— Replacement

1. Using a ring expander, remove the old piston rings.
2. Clean all ring grooves thoroughiy.

NOTE:

¢ Use a squared-off broken ring or ring groove
cleaner with blade to fit piston grooves.

® Top and 2nd ring grooves are 1.2 mm (0.05 in}
wide and the oil ring groove is 2.8 mm (0.11 in)
wide.

¢ File down blade if necessary.

CAUTION: Do not use a wire brush to clean the ring
grooves, ot cut ring grooves deeper with cleaning
tools,

NOTE: if the piston is to be separated from the con-
necting rod, do not install new rings yet.

3. Install new rings in the proper sequence and posi-
tion {page 7-24).

NOTE: Do not use old piston rings.

PISTON RING

RING EXPANDER

IS

After installing a new set of rings, measure the ring-to-
groove clearances:

— Ring-to-Groove Clearance

Top Ring Clearance

Standard (New): 0.035 — 0.060 mm
{0.0014 — 0.0024 in)

Service Limit:  0.13 mm (0.005 in}

Second Ring Clearance

Standard (New): 0.030 — 0.055 mm
(0.0012 — 0.0022 in)

Service Limit:  0.13 mm (0.005 in)
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Piston Rings

| — Alignment
| i
; 1. Install the rings as shown. 2. Rotate the rings in their grooves to make sure they
| do not bind.
Identify top and second rings by the chamfer on the
1 edge. Make sure they are in their proper grooves on
the piston. TOP RING MARK
NOTE: The manufacturing marks must be facing —
upward. 3 MARK
! SECOND RING =
F22A1 engine:
TOP RING @ @ SPACER
OIL RING IvTETEES
——
pr——————y
. l 3. Position the ring end gaps as shown:

SECOND RING

- DO NOT position any ring gap
SECOND RING GAP piston thrust surfaces.

H23A1, H22A1 engines:
' Approx. 90°
! OIL RING
I: 1 Approx. 15° GAP
.I _,__.________" mg
' TOP RING GAP 15° \GpACER GAP
'l DO NQT position sny ring gap OIL RING GAP

j in line with the piston pin hole.

SECOND RING




Crankshaft Oil Seal

Pistons

B Installation

The seai surface on the block should be dry.
Apply a light coat of oil to the crankshaft and to
the lip of the seal.

1. Drive in crankshaft oil seal against right side cover.

NOTE: Drive the crankshaft oil seal in squarely.

DRIVER
07749 ~ 0010000

install seal with the
part number side
facing out.

DRIVER ATTACHMENT
07948 — SBOO10N

2. Confirm that the clearance is equal all the way
around with a feeler gauge.

Clearance: 0.5 — 0.8 mm {0.02 — 0.03 in)

RIGHT SIDE
COVER

0.5 — 0.8 mm
[0.02 — 0.03 in)

RIGHT SIDE
COVER

CRANKSHAFT
OIL SEAL

NOTE: Refer to pages 7-30 and 8-11 for installation
of the oil pump side crankshaft oil seal.

— Installation

=

engine oil to the ring grooves and cylinder
bores.

,—7E Before installing the piston, apply a coat of

1. if the crankshaft is already installed:

& Set the crankshaft to BDC for each cylinder.

® Remove the connecting rod caps and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

® install the ring compressor, check that the bear-
ing is securely in place, then position the piston
in the cylinder and tap it in using the wooden
handie of a hammer.,

e Stop after the ring compressor pops free and
check the connecting rod-to-crank journal align-
ment before pushing piston into place.

® Install the rod caps with bearings, and torgue the
nuts to:

47 N-m {4.7 kg-m, 34 |b-ft)
2. Ifthe crankshaft is not installed:

® Remove the rod caps and bearings, install the
ring compressor, then position the piston in the
cylinder and tap it in using the wooden handle of
a hammer.

¢ Position all pistons at top dead center.

The arrow must face the
timing belt side of the
engine.

The mark must face
the timing belt side
of the engine,

NOTE: Maintain downward force on the ring com-
pressor to prevent rings from expanding before
entering the cylinder bore.

Use the wooden handle
of a hammer to push, or RING
COMPRESSOR

tap the piston into the
cylinder bore. \ /
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— Installation

'Crankshaft and Balancer Shafts

Before installing the crankshaft, apply a coat of
engine cil to the main bearings, rod bearings
and balancer shaft bearings.

Insert bearing halves in the cylinder block and con-
necting rods.

Hold the crankshaft so rod journals for cylinders No.
2 and No. 3 are straight up.

Lower the crankshaft into the block, seating the rod
journals into connecting rods No. 1and No. 4.
Instail the rod caps and nuts finger tight.

CONNECTING CONNECTING
ROD No. 1 ROD No. 3
. 4
) (s C]

.
(w]

al G}
CONNECTING THRUST CONNECTING
ROD No. 2 WASHERS ROD No. 4

Rotate the crankshaft clockwise, seat journals into
connecting rods No. 2 and No. 3, and install the rod
caps and nuts finger tight.

NOTE: Install caps so the bearing recess is on the
same side as the recess in the rod.

Check rod bearing clearance with plastigage (page
7-10}, then torque the capnuts.
47 N-m {4.7 kg-m, 34 ib-ft}

NOQTE: Reference numbers on connecting rod are
for big-end bore tolerance and do not indicate the
position of piston in the engine.

Install the thrust washers, main bearing caps and
bearing cap bridge.

Check clearance with plastigage (page 7-8}, then
tighten the bearing cap bolts in 2 steps.

In the first step tighten all bolts in sequence, to
about 30 N-m (3.0 kg-m, 22 ib-ft); in the final step
tighten in same sequence, to 75 N-m {7.5 kg-m, 54
1b-ft).

NQOTE: Coat the bolt threads with engine oil.

CAUTION: Whenever any crankshaft or connecting
rod bearing is replaced, it is necessary after reas-
sembly to run the engine at idling speed until it
reaches normal operating temperature, then con-
tinue to run it for approximately 15 minutes.

7. Insert the balancer shafts into the block, then install

the retainer to the front balancer shaft and block.

REAR BALANCER
SHAFT

Ry T 15 o
W T FRONT BALANCER

RETAINER

6x 1.0 mm
20 N-m (2.0 kg-m, 14 ib-ft)




NOTE:

® Use liquid gasket, part No. 08718 — 0001.

® Check that the mating surfaces are clean and dry
before applying liquid gasket.

* Apply liquid gasket evenly, being careful to cover
all the mating surface.

¢ To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes,

o Do not install the parts if 20 minutes or more
have elapsed since applying the liquid gasket.
Instead reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

8.  Apply liquid gasket.to the block mating surface. of
the right side cover, then install it on the cylinder
block.

RIGHT SIDE COVER:

Apply liquid gasket along
the broken line.

DOWEL PINS
Apply liquid gasket
to block mating surface.

6x 1.0 mm
12 N'm {1.2 kg-m, 9 |b-ft}
Apply liquid gasket
to the bolt threads.

RIGHT SIDE COVER

9. Apply liquid gasket to the oil pump mating surface
of the block, then install the oil pump on the cylin-
der block.

® Apply grease to the lips of the oil seals.
Then, install the oil pump while aligning the
inner rotor with the crankshaft. When the pump
is in place, clean any excess grease off the
crankshaft and the balancer shaft, then check
that the oil seal lips are not distorted.

OIL PUMP:

Apply liquid gasket along
the broken line.

{cont'd)
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Crankshaft and Balancer Shafts

| — Installation {cont’d)

12. Hold the rear balancer shaft with a 6 x 100 mm bolt,
then install the balancer driven gear.

OIL SCREEN REAR BALANCER SHAFT:

6x 1.0 mm
12 N-m {1.2 kg-m, 9 Ib-ft)

B8x1.25 mm REAR BALANCER
25 N-m (2.5 kg-m, 18 Ib-ft) SHAFT

‘ GASKET
) Replace.

7
e WU |- ) WASHER

; / “ B Replace. )
.‘@~ A :
O-RINGS . ‘ 2
Apply engine oil. I a’ 6 x 100 mm BOLT
Replace. & -
DRIVEN GEAR P
DOWEL PIN & 74mm (29in)
MAINTENANCE ~
HOLE
o OiL PUMP ! ’
12 N-m (1.2 kg-m, 2
9 1b-ft) Apply liquid gasket to ////_.__ i
Apply liquid gasket block mating surface. SEALING BOLT [ » g
to the bolt threads. ips. 12 x 1.5 mm MARK
Apply grease to the seal lips 30 N'm {3,0 kg-m, Y;
22 |bh-ft) MAINTENANCE
HOLE
10. Install the baffle plate, then install the oil screen. ‘ REAR BALANCER SHAFT

11. Apply molybdenum disulfide to the thrust surfaces
of the balancer gears as shown, before installing

h 13. Hold the front balancer shaft with a screwdriver,
the balancer driven gear and the balancer gear

then install the timing balancer belt driven pulley.

case.
Apply molybdenum FRONT BALANCER SHAFT:
disulfide. BALANCER SHAFT
DRIVEN GEAR TIMING BALANCER BELT
OilL. PUMP DRIVEN PULLEY
THRUST

WASHER

§

Apply molybdenum
disulfide.
\ MAINTENANCE HOLE
— 8x1.25 mm
‘ 30 N-m (3.0 kg-m,
22 Ih-ft)
BALANCER BELT BALANCER DRIVE GEAR

DRIVEN PULLEY o0 "ANCER GEAR CASE
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14. Install the balancer gear case to the oil pump.

NOTE: Align the groove on the pulley edge to the
pointer on the gear case while holding the rear bal-
ancer with 6 x 100 mm bolt, then install the gear
case.

DOWEL PIN

8 x 1.25 mm
25 N-m (2.5 kg-m,
18 b-ft)

Apply engine oil,

BALANCER Replace.
DOWEL PIN
GEAR CASE WE
POINTER
Align the groove
to pointer.
GROOVE

16. Check alignment of pointers after installing the gear
case.

POINTER ON THE PULLEY

THE OIL PUMP

18. Install the oil pan.

OIL PAN GASKET
Replace.

Apply liguid
gasket to here,

OIL PAN
WASHER 6x 1.0 mm
Replace. 12 N-m (1.2 kg-m,
9 Ib-ft}
DRAIN BOLT
45 N-m (4.5 kg-m,
33 Ib-fr)

Do not overtighten,

17. Tighten the bolts and nuts as shown below.

Torque: 12 N'm (1.2 kg-m, 9 |b-ft}

NOTE: Tighten the bolts and nuts in two steps and
torque them in a criss-cross pattern.
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Crankshaft and Balancer Shaft QOil Seals

NOTE: The crankshaft and front balancer shaft
oil seal housing surface should be dry.

Apply a light coat of grease to the crankshaft, the
balancer shaft and to the lips of the seals.

1. Using the special tool, drive in the crankshaft oil
seal until the driver bottoms against the oil pump.
When the sea! is in place, clean any excess grease
off the crankshaft and check that the oil seal lip is
not distorted.

SEAL DRIVER
Q7LAD — PT3010A
Install seal with the
part number side
facing out.

2. Using the special tool, drive in the front balancer
shaft oil seal until the driver bottoms against the oil
pump. When the seal is in place, clean any excess
grease off the balancer shaft and check that the oil
seal lip is not distorted.

ATTACHMENT,
30 mm L.D.
07746 — 0030300

HUB ASSEMBLY GUIDE
ATTACHMENT
07GAF — SE00200

— Installation (engine removal not required)

3. Using the special tool, drive in the crankshaft oil

seal into the right side cover to the point where the
clearance between the bottom of the crankshaft oil
seal and right side cover is 0.5 — 0.8 mm (0.02 —
0.03 in) {page 7-25).

NOTE: Align the hole in the driver attachment with
the pin on the crankshaft.

DRIVER ATTACHMENT
07948 — SB0O101
Install seal with the
part number side
facing out.
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Balancer Shafts

— Inspection

NOTE: Inspect the balancer shaft before removing the 2.  Remove the balancer shafts (page 7-12).
right side cover and the balancer gear case {page 7-12).
NOTE: Clean the balancer shafts.
1. Push the balancer shaft firmly away from the dial
indicator, and zero the dial against the front end of 3. Inspect the surface of the balancer shaft journal and
the balancer shaft, then pull the balancer shaft firm- balancer bearing.
ly back toward the indicator,
4. Replace if there is wear, damage or discoloration on

Front Balancer Shaft End Play the surface of the bearing or the balancer shaft jour-
Standard {New): 0.10 — 0.35 mm nal. When replacing the rear No. 1 bearing be sure
(0.004 — 0.014 in) to replace the oil pump housing with a new one.

NOTE: A mirror-like surface is normal.
5. Measure taper at the edges of each journal.

¢ The difference between measurements on each
journal.

Journal Taper
Standard {(New): 0.005 mm (0.0002 in}

* If end play is excessive, inspect the retainer and
thrust surfaces on the balancer shaft.

Rear Balancer Shaft End Play
Standard (New): 0.06 — 0.18 mm
(0.002 — 0.007 in}

® If end play is excessive, inspect the thrust wash-
er and thrust surfaces on the driven gear and oil
pump body.

NOTE: The thickness of the retainer {front} and
thrust washer (rear) are fixed and must not be
changed either by grinding ar shimming. {cont’'d)
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Balancer Shafts

— Inspection (cont’d)

6. Measure runout on the No. 2 journal of each bal-
ancer shaft to make sure the balancer shafts are not
bent.

Balancer Shaft Total Indicated Runout
Standard {New): 0.02 mm (0.001 in}
Service Limit.  0.03 mm (0.001 in)

DIAL INDICATOR
Rotate two complete
revolutions.

Support with lathe type
tool or V-blocks.

7. Measure the diameters of the balancer shaft jour-
nals.

MEASURING POINTS

No. 3 JOURNAL

No. 2 JOURNAL

FRONT BALANCER
SHAFT

No. 3 JOURNAL
No. 2 JOURNAL

REAR BALANCER No. 1 JOURNAL

SHAFT

Journal Diameter
Standard (New}
No. 1 journal:
Front: 42722 — 42.734 mm
(1.6820 — 1.6824 in)
Rear: 20,938 — 20.950 mm
(0.8243 — 0.8248 in)
No. 2 journal: 38.712 — 38.724 mm
{1.5241 — 15246 in)
No. 3 journal: 34.722 — 34.734 mm
{1.3670 — 1.3675 in}
Service Limit:

No. 1 journal:
Front: 42,71 mm {1.681 in)
Rear: 20.92 mm {0.824 in}

No. 2 journal: 38.70 mm (1.524 in}
No. 3 journal: 34.71 mm (1.367 in)

Remove the crankshaft, the pistons and the other
parts from the block, then clean the balancer shaft
journal bearings of the block and the oil pump
housing with a clean shop towel.

Check the surface of the bearings, if there is wear,
damage or discoloration, replace the bearings or
the oil pump housing.
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10. Measure the inner diameters of the balancer shaft
journal bearings.

MEASURE POINTS

No. 2 BEARING
No. 1 BEARING (BLOCK) No. 3 BEARING
(BLOCK)

{BLOCK)
L FRONT

0000

—

REAR

No. 3 BEARING
(BLOCK)

No. 2 BEARING
{BLOCK}

BLOCK

DIAL GAUGE

DIAL GAUGE

No. 1 REAR BEARING
{OIL PUMP HOUSING)

11.

Bearing Inner Diameter
Standard {New):
No. 1 journais:

Front: 42.800 — 42.820 mm
{1.6850 — 1.6858 in)
Rear; 21.000 — 21.013 mm

(0.8268 — 0.8273 in)
No. 2 journals: 38.800 — 38.820 mm
(1.5276 — 1.5283 in}
No. 3 journals: 34.800 — 34.820 mm
{1.3701 — 1.3709 in)
Service Limit:
No. 1 journals:
Front: 42.83 mm {1.686 in)
Rear: 21.02 mm (0.828 in)
No. 2 journals: 38.83 mm {1.529 in)
No. 3 journals: 34.83 mm (1.371in)

Calculate the shaft-to-bearings oil clearances.
BEARING ).D. - JOURNAL 0.D. = OIL CLEARANCE

Bearing-to-shaft il Clearance
Standard (New)
No. 1 journal front and No. 3 journals:
0.066 — 0.118 mm {0.0026 — 0.0046 in)
No. 2 journals:
0.076 — 0.128 mm (0.0030 — 0.0050 in}
No. 1 journal rear: .
0.050 — 0.075 mm (0.0020 — 0.0030 in)

Service Limit:

No. T journal front and No. 3 journals:
0.12 mm (0.005 in)

No. 2 journals: 6.13 mm {0.005 in)

No. 1 journaf rear: 0.09 mm (0.004 in)
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Engine Lubrication

Special ToOols .......ccceveeeeeievcercrieeereseee e 8-2
lllustrated Index ...........c.ccoonveveeneennnne. 8-3
Engine Oil

Inspection ............cccovmieieeeicvccrieeeer e, 8-5

Replacement ...........ccoorvevrevnvicecrnennnn. 8-5
Qil Filter

Replacement ..........c.coovrirveeeccreieennen. 8-6
Oil Pressure

Testing ....ccccccrvveereee e 8-8
Oil Jet

Inspection (H22A1 engine only) ........ 8-8
Oil Pump

Overhaul ........coooovmmmmeeeeeecreeieeeeeenann 8-9
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Special Tools

Ref. No. Tool Number Description Oty Page Reference
Q) 07LAD — PT3010A Seal Driver 1 8-11
@ 07746 — 0010300 Attachment, 42 x 47 mm 1 8-11
@ 07749 — 0010000 Driver 1 8-11
@ 07912 — 6110001 Qil Filter Wrench 1 8-7
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lllustrated Index

IS

NOTE:
¢ Use new O-rings when reassembling.

CAUTION: Do not overtighten the drain plug.

® Apply oil to O-rings before instailation.
® Use liquid gasket, Part No. 08718 — 0001.
e Clean the oil control orifice when installing. OIL PUMP
8 x 1.25 mm Overhaul, page 8-9
25 N-m (2.5 kg-m, 18 Ib-ft} Inspection, page 8-10
FRONT TIMING BALANCER DRIVEN Apply liguid gasket to
BALANCER BELT GEAR block mating surface.
DRIVEN PULLEY THRUST
WASHER O-RINGS
Repiace. F22A1, H23A1 engines: .
8x1.25 mm OIL CONTROL ORIFICE -
30 N-m (3.0 kg-m, < Do not install it on the H22A1 engine.
22 Ib-ft) N Clean.
N ]
IR 74 0-RING .
@ o/ Replace. F22A1 engine:
ENGINE OIL PRESSURE SWITCH
BALANCER . 18 N-m “8 kg-—l"ﬂ, 13 'b-ﬂ)
GEAR CASE ) 1/8 in. BSP {British
standard pipe taper}
28 threads/inch. Use
proper liquid sealant.
of H23A1, H22A1 engines:
7 KNOCK SENSOR
< 32 N'm {3.3 kg-m, 23 Ib-ft)
O-RING
Replace.
DOWEL
PIN
B x 1.25 mm :EHT;::E 3 "2- COOLE.R
25 N'm (2.5 kg-m, 18 Ib-ft} , , - H2ZA1 engines)
DOWEL PIN ‘ gx
GASKET
Replace. OIL FILTER
7/8 turn or
22 N-m (2.2 kg-m, 16 |b-ft)
Replacement, page 8-6
6x 1.0 mm Replace every 7,500 miles
OIL PAN GASKET 12 N'm {1.2 kg-m, 9 ib-ft) {12,000 km) or 6 months.
Replace. H23A1, H22A1 engines:
ENGINE OIL PRESSURE SWITCH
18 N-m {1.8 kg-m, 13 Ib-ft)
6x1.0 mm
12 Nm (1.2 kg-m, 9 Ib-ft)
WASHER
Replace.
DRAIN BOLT
14 x 1.5 mm
OIL PAN

45 N-m (4.5 kg-m, 33 Ib-ft}
Do not overtighten.

{cont'd)
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Ilustrated Index
(cont'd)

NOTE:

¢ Use new O-rings when reassembling.
e Apply oil to O-rings before installation. i
¢ Use liquid gasket, Part No. 08718 — 0001.

M x1.5mm
75 N-m (7.5 kg-m, 6x 1.0 mm

54 Ib-ft} 12 N'm {1.2 kg-m, 9 Ib-ft)
Apply engine oil to the bolt
threads and the washers,
NOTE:

After torquing each cap,
turn crankshaft to check
for binding.

BAFFLE PLATE

BEARING CAP
BRIDGE
l/ OIL JET BOLT
40 N-m {4.0 kg-m,
: 29 Ib-ft)
£ O-RING
; WE OiL JET
: Replace. DOWEL PiS Handle the nozzle with
. care. Replace if any part
H22A1 is damaged or deformed.
engine:
MAIN BEARING one . - 6x1.0 mm
CAPS 12 N-m {1.2 kg-m, 9 Ib-ft}
4
4 1
K %
v RIGHT
i CRANKSHAFT BREATHER COVER

LEFT
BREATHER COVER

THRUST WASHERS
Grooved sides face outward.

MAIN BEARINGS

CYLINDER BLOCK
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Engine Qil

— Inspection

1. Check engine oil with the engine off and the car
parked on feve! ground.

2. Make certain that the oil level indicated on the dip-
stick is between the upper and lower marks.

3. If the ievel has dropped close ta the lower mark,
add oil until it reaches the upper mark,

CAUTION: Insert the dipstick carsfully to avoid
bending it.

sl | OWER

AN DIPSTICK

I

CAUTION: Remove the drain bolt carefully while the
engine is hot oil may cause scalding.

— Replacement

1. Warm up the engine.

2. Drain the engine oil.

DRAIN BOLT
45 N-m (4.5 kg-m, 33 Ib-ft)

WASHER
Replace.

3. Reinstall the drain plug with a new washer, and
refill with the recommended oil.

CAUTION: Do not overtighten the drain bolt.

Requirement | APl Service Grade: Use “Energy Conserving
" SG grade oil.
F22A1, H23A1 engines: 5 W — 30 preferred.

H22A1 engine: 10 W — 30 preferred.

F22A1 engine:

3.8¢ (4.0US gt 3.3 Imp qt)
change, including filter.
49¢(5.2US qt, 43 Impqt)
after engine overhaul.
H23A1 engine:

437 (45US qt, 3.8imp gt
change, including filter.
5.4 f (57 US qt, 4.8 Imp gt}
after engine overhaul.
H22A1 engine:

487 (5.1 US gt, 4.2 Imp gt}
change, including filter.
5.9 ¢ {6.2 US qgt, 5.2 Imp qt}
after engine overhaul.

Every 7,500 miles (12,000 km) or 6 months

Capacity

Change

{cont'd)
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Engine Oil Oil Filter

— Replacement (cont'd) — Replacement

L T

The numbers in the middle of the APl Service label tell
you the oil’'s SAE viscosity or weight. Select the oil for
your car according to this chart:

F22A1, H23A1 engines:

Ambient Temperature

10w =30

HW 30 PREFERRED

-20 0 20 40 80 80 100°F

-30 -20 -10 0 10 20 30 40°C

An oil with a viscosity of 5 W — 30 is preferred for
improved fuel economy and year-round protection in
the car. You may use a 10 W — 30 oil if the climate in
your area is limited to the temperature range shown on
the chart.

H22A1 engine:

Ambient Temperature

-20 0 20 40 €0 80 100°F
L 1 y - 1 i - - 1 -
y, —30 —20 -10 Q 10 20 30 40°C

An oil with a viscosity of 10 W — 30 is preferred for
improved fuel economy and year-round protection in
the car. You may use a 5 W — 30 oil if the climate in
your area is within the temperature range shown on the
chart,

NOTE: The oil filter should be replaced at each oil
change.

A WARNING

.

e After the engine has been run, the exhaust pipe will
be hot; be careful when working around the exhaust
pipe.

® Be careful when loosening the drain bolt while the
engine is hot. Burns can result because the oil tem-
perature is very high.

1. Remove the oil filter with the special oil filter
wrench.

2. inspect the threads and rubber seal on the new fil-
ter.
Wipe off seat on engine block, then apply a light
coat of oil to the filter rubber seal.

NOTE: Use only fiiters with a built-in bypass sys-
tem.

Apply engine cil to rubber
E seal before installing.

Inspect threads and
rubber seal surface.

ENGINE CIL COOLER
{H23A1, H22A1 engines}




e

3. Install the oil filter by hand.

4, After the rubber seal seats, tighten the oil filter
clockwise with the special tool.

Tighten: 7/8 turn clockwise
Tightening torque: 22 N-m (2.2 kg-m, 16 Ib-ft)

CAUTION: Installation other than the above proce-
dure could result in serious engine damage due to
oil leakage.

OIL FILTER WRENCH
07912 — 6110001

ENGINE OiL COOLER
{H23A1, H22A1 engines}

Eight numbers {1 to 8) are printed on the surface of the
filter.

The following explains the procedure for tightening fil-
ters using these numbers.

1) Make a mark on the cylinder block under the num-
ber that shows at the bottom of the filter when the
rubber seal is seated.

*

2) Tighten the filter by turning it clockwise seven num-
bers from the marked point. For example, if a mark
is made under the number 2 when the rubber seal
is seated, the filter should be tightened until the
number 1 comes up to the marked point.

Number when rubber Number after tightening.

seal is seated.

Number when rubber
seal is seated

Number after tightening 8(1/2 314|5|6|7

5. After installation, fill the engine with oil up to the
specified level, run the engine for more than 3 min-
utes, then check for oil leakage.
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Qil Pressure

— Testing

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the cil level is cor-
rect:

1. Connect a tachometer.

2, Remove the engine oil pressure switch and install
an oil pressure gauge.

3. Start the engine. Shut it off immediately if the
gauge registers no oil pressure. Repair the problem
before continuing.

4. Allow the engine to reach operating temperature
{radiator fan comes on at least twice). The pressure
should be:

Engine Oil Temperature: 176°F {80°C)
Engine Qil Pressure:

At idle: 70 kPa (0.7 kg/cm?, 10.0 psi)
minimum

At 3,000 rpm: 350 kPa (3.5 kg/em?, 50 psi)
minimum

e |[f oil pressure is within specifications, replace the
oil pressure switch and recheck.

e If oil pressure is NOT within specifications,
inspect the oil pump (pages 8-10, 11).

ENGINE QIL PRESSURE
SWITCH MOUNTING HOLE
{F22A1 engine)}

OIL PRESSURE GAUGE

ADAPTER
1/8" x 28 BSPT)

ENGINE OIL PRESSURE SWITCH
MOUNTING HOLE
{H23A1, H22A1 engines}
ENGINE OIL COOLER
{H23A1, H22A1 engines)

QOil Jet
— Inspection (H22A1 engine only) ——

1. Remove the oil jet (page 8-4) and inspect it as fol-
lows.

¢ Make sure that a 1.1 mm {0.04 in) diameter drill
will go through the nozzie hole (1.2 mm {0.05 in}
diameter).

* |[nsert the other end of the same 1.1 mm {0.04 in)
drill into the oil intake (1.2 mm (0.05 in} diame-
ter). Make sure the check ball moves smoothly
and has a stroke of approximately 4.0 mm (0.16
in).

® Check the qil jet operation with an air nozzle. It
should take at least 200 kPa (2.0 kg/cm?, 28 psi)
to unseat the check ball.

NOTE: Replace the oil jet assembly if the nozzie
is damaged or bent.

1.2 mm
~ {0.05 in}

JET NOZZLE

CHECK BALL

2. Mounting torque is critical. Be very precise when
installing.

Torque: 40 N-m (4.0 kg-m, 29 Ib-ft)




e o
Oil Pump | '

— Overhaul

NOTE:

e Use new O-rings when reassembling,

® Apply oil to O-rings before installation.

e Use liquid gasket, Part No. 08718 — 0001.

6x 1.0 mm
7 N-m {0.7 kg-m, 5.1 Ib-ft)

PUMP COVER

OUTER ROTOR

DOWEL FIN Inspection, page 8-10, 11

6 x 1.0 mm

12 N'm (1.2 kg-m, 9 ib-ft} «
Apply liquid gasket

to the bolt threads.

INNER ROTOR
Inspection, page 8-10, 11

0O-RINGS
Replace.

OIL SEALS

Replace. © PUMP HOUSING
inspection, page 8-10, 11
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Oil Pump

— Removal/Inspection/Installation

1.

2.

Drain the engine oil.

Turn the crankshaft so that the No. 1 piston is at top
dead center {F22A1 engine: page 6-28, H23A1
engine: page 6-62, H22A1 engine: page 6-1086).
Remove the timing belt and the timing balancer beit
{(F22A1 engine: page 6-29, H23A1 engine: page 6-63,
H22A1 engine: page 6-107).

Remove the timing belt tensioner and the timing
balancer belt tensioner.

Remove the timing belt drive pulley and the timing
balancer belt driven pulley (page 7-12),

Remove the balancer gear case and the balancer
driven gear {page 7-12).

Remove the oil pan and the oil screen.

Remove the mounting bolts and the oil pump
assembly.

OIL PUMP

DOWEL PIN

O-RINGS
Replace.

GASKET
Replace.

OIL SCREEN

9. Remove the screws from the pump housing, then
separate the housing and cover.

10. Check the inner-to-outer rotor radial clearance on
the pump rotor.

Inner Rotor-to-Outer Rotor Radial Clearance
Standard (New): 0.02 — 0.16 mm (0.001 — 0.006 in})
Service Limit:  0.20 mm {0.008 in}

OUTER ROTOR

— If the inner-to-outer rotor clearance exceeds the
service limit, replace the inner and outer rotors.

11. Check the housing-to-rotor axial clearance on the
pump rotor.

Housing-to-Rator Axial Clearance
Standard (New): 0.02 — 0.07 mm {0.001 — 0.003 in)
Service Limit: (.12 mm (0.005 in)

OUTER ROTOR

PUMP HOUSING

— If the housing-to-rotor axial clearance exceeds
the service limit, replace the set of inner and
outer rotors andfor the purmp housing.
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12. Check the housing-to-outer rotor radial clearance.

Housing-to-Outer Rotor Radial Clearance
Standard (New): 0.10 — 0.19 mm (0.004 — 0.007 in)
Searvice Limit:  0.21 mm (0.008 in)

— If the housing-to-outer rotor radial clearance
exceeds the service limit, replace the set of inner
and outer rotors and/or the pump housing.

13. Inspect both rotors and the pump housing for scor-
ing or other damage. Replace parts if necessary.

14. Remove the old oil seals from the oil pump.

15. Gently tap in the new oil seals until the special tool
bottorms on the pump.

NOTE: The oil seals alone can be replaced without
removing the oil pump using the special tool.

SEAL DRIVER
O07LAD — PT3010A

DRIVER
07749 — 0010000

ATTACHMENT, 42 x 47 mm
07746 — 0010300

16. Reassemble the oil pump, applying liquid thread
lock to the pump housing screws.

17. Check that the oil pump turns freely.
18. Install a dowel pin and the new O-ring on the pump.

NOTE:

® Use liquid gasket, Part No. 08718 — 0001.

e Check that the mating surfaces are clean and dry
befare applying liquid gasket.

& Apply liquid gasket evenly, in a narrow bead cen-
tered on the mating surface.

e To prevent feakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

¢ Do not install the parts if 20 minutes or more
have elapsed since applying liquid gasket.
Instead reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

19. Apply liquid gasket to the oil pump and install it,

# Apply grease to the lips of the crankshaft oil seal
and the balancer shaft seal. Then, install the oil
pump inner roter onto the crankshaft. When the
pump is in place, clean any excess grease off the
crankshaft and the balancer shaft, then check
that the oil seal lips are not distorted.

Apply liquid gasket
along the broken line. ,
{cont’d)
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Oil Pump

— Removal/Inspection/installation (cont’d)

Apply grease

to the seal lips. 6 x 1.0 mm

12 N'm {1.2 kg-m, 9 Ib-ft)
Apply liquid gasket to the
bolt threads.

OIL PUMP
Apply liquid gasket
to block mating surface.

C-RINGS
Apply engine oil.
Replace.

GASKET
Replace.

6x 1.0 mm
12 N'm {1.2 kg-m,
CIL SCREEN 9 Ib-ft)

20. Install the baffie plate.
21. Install the oil screen.
22, Apply molybdenum disulfide to the thrust surfaces

of the balancer gears, as shown, before installing
the balancer driven gear and the balancer gear

case.
Apply molybdenum BALANCER DRIVEN
disulfide. GEAR

_

Apply molybdenum
disulfide.

il

BALANCER DRIVE
GEAR

23, Hold the rear balancer shaft with the 6 x 100 mm

bolt, then install the batancer driven gear.

REAR BALANCER:
8x 1.25 mm REAR BALANCER
25 N-m (2.5 kg-m, 18 Ib-ft} SHAFT

=

s
= ..
‘n@ 50

9
A
N

s \\\-‘.:' < '4’!'7-
F‘\-'ﬂ AW [\o) WASHER
' = Replace.

v

e

:‘a 6 x 100 mm BOLT
"\
DRIVEN GEAR -~ 74 mm {2.9 in)
MAINTENANCE
HOLE
SEALING BOLT
12 x 1.5 mm
30 N-m (3.0 kg-m, z
22 10 MAINTENANCE
HOLE
REAR BALANCER SHAFT

24. Hold the front balancer shaft with a screwdriver,

then instail the timing balancer beit driven pulley.

FRONT BALANCER:

TIMING BALANCER BELT
DRIVEN PULLEY MAINTENANCE HOLE

30 N-m {3.0 kg-m, 22 Ib-ft}
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25. Install the balancer gear case on the oil pump.

NOTE: Align the groove on the pulley edge to the
pointer an the gear case white holding the rear bal-
ancer with the 8 x 100 mm bolt, then install the gear
case.

DOWEL PIN

8 x1.25 mm
25 N'm (2.5 kg-m, 18 Ib-ft)

Apply engine oil.
BALANCER Replace.

GEAR CASE DOWEL PIN

POINTER
Align the groove to
pointer.

GROOVE

26. Check alignment of pointers after installing the gear
case.

POINYER ON THE PULLEY

POINTER ON
THE OiL PUMP

27. Install the oil pan.

Apply liquid

OIL PAN GASKET gasket here.

Replace.

OlL PAN
WASHER
Replace. 6x 1.0 mm
1Z2N-m (1.2 kg-m,
9 Ib-ft)

DRAIN BOLT
45 N'm (4.5 kg-m, 33 Ib-f1)
Do not avertighten.

28. Tighten the bolts and nuts as shown below.

Torque: 12 N-m (1.2 kg-m, 9 Ib-ft}

NOTE: Tighten the botts and nuts in two staps and
torque them in a crisscross pattern,
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Intake Manifold/Exhaust System

Intake Manifold

Replacement ...........cccevviiiiiinnennns 9-2
Exhaust Manifold

Replacement .............coovcviiviiiinnns 94
Exhaust Pipe and Muffler

Replacement ............ccccvviiiincnnne. 9-7
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Intake Manifold

— Replacement

NOTE: Use new O-rings and gaskets when reassembling.

CAUTION:
® Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

8x 1.25 mm
H23A1, H22A1 engines: 22 N-m (2.2 kg-m, 16 Ib-ft)

g STARTING AIR VALVE

8 x 1.0 mm

INTAKE MANIFOLD 12 N-m (1.2 kg-m, 8 (b-f1)

CHAMBER
Replace if cracked or
if mating surfaces are
damaged.

IDLE AIR CONTROL
{1IAC} VALVE

Q|

8 x 1.25 mm
22 N-m {2.2 kg-m, 16 Ib-ft}

Y
.mm")-

7

GASKET THROTTLE BODY

IAB VALVE Replace.

ACTUATOR

e
GASKET \"_’ “\‘,""'G’
Replace. ((((O

INTAKE AIR BYPASS = FAST IDLE THERMO VALVE

(IAB} VALVE BODY ASSEMBLY \_"‘-ﬁ s

Replace if cracked or = = 6x 1.0 mm . i §

if mating surfaces are _-f- 12 N'm {1.2 kg-m, 9 Ib-ft} <> 22 N-m (2.2 kg-m, 16 Ib-ft}
damaged. ——r—

GASKET
Replace.
EXHAUST GAS
INTAKE AIR 0 RECIRCULATION
TEMPERATURE / {EGR)} VALVE

{IAT) SENSOR

O-RING
Replace.

INTAKE MANIFOLD
Replace if cracked or

if mating surfaces are 8x 1.25 mm

22 N'm

damaged.
(2.2 kg-m, 16 ib-ft)
GASKET
Replace.
8 x 1.25 mm

22 N'm {2.2 kg-m, 16 Ib-t1) INTAKE MANIFOLD BRACKET
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NOTE: Use new 0O-rings and gaskets when reassembling.

CAUTION:

® Check for folds or scratches on the surface of the gasket.
@ Replace with a new gasket if damaged.

F22A1 engine:
8 x 1.256 mm /ﬁ? FAST IDLE THERMO VALVE
22 N'm (2.2 kg-m, 16 Ib-ft)
O-RINGS 8 x 1.25 mm
Replace. 22 Nm {2.2 kg-m, 16 Ib-it}

STARTING AIR VALVE AL
O-RINGS IAC VALVE

Replace.

x 1.0 mm
2 Nem {1.2 kg-m, 9 1b-ft}
6x 1.0 mm

12 N-m (1.2 kg-m, 9 Ib-ft) O-RINGS

Replace. THROTTLE BODY

INTAKE MANIFOLD
CHAMBER

Replace if cracked or
if mating surfaces are
damaged.

8x 1.256 mm
22 N-m (2.2 kg-m,
16 Ib-ft)

GASKETS
Replace.
8 x 1.25 mm

22 N-m (2.2 kg-m, 16 Ib-ft}

EGR VALVE

GASKETS
Replace.

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.

8 x 1.25 mm
22 Nem {2.2 kg-m. 16 Ib-ft}

INTAKE MANIFOLD

8x 1.256 mm BRACKET

22 N-m (2.2 kg-m, 16 1b-ft}
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Exhaust Manifold
—~ Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.
CAUTION:

® Check for folds or scratches on the surface of the gasket.

® Replace with a new gasket if damaged.

H23A1 engine:

SELF-LOCKING NUT

8 x 1.26 mm
32 N'm (3.2 kg-m, 23 Ib-ft}  GASKET
Replace. Replace.

N

5 mm
(2.2 kg-m, 16 Ib-ft}

x1
2 N-

3

EXHAUST MANIFOLD
BRACKET

10 x 1.25 mm
45 N-m (4.5 kg-m, 33 Ib-ft}

GASKETS 8 x 1.26 mm

COVER Replace.

COVER

! o> 45 N-m [4.5 kg-m, 33 Ib-ft)

6x1.0mm
12 N-m (1.2 kg-m, 9 Ib-f1)

HEAT INSULATOR

EXHAUST PIPE A

e o et .

SELF-LOCKING NUT 8 x 1.0 mm

10 x 1.25 mm 10 N-m (1.0 kg-m, 7 Ib-ft)
55 N+m {5.5 kg-m, 40 Ib-ft)

Shaiin




NOTE: Use new gaskets and self-locking nuts when reassembliing.

CAUTION:

@ Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

F22A1 engine:

GASKET
Replace.

EXHAUST MANIFOLD

SELF-LOCKING NUT

8x 1.25 mm

32 N-m (3.2 kg-m, 23 Ib-ft)
Replace.

HEATED OXYGEN
SENSOR (HO28)

45 N-m (4.5 kg-m, 33 ib-f)
Be careful not to damage.

BRACKET

8x 1.25 mm
22 Nem (2.2 kg-m, 16 Ib-ft)

GASKET
Replace.

10 x 1.25 mm
45 N‘m (4.5 kg-m, 33 Ib-ft}

SELF-LOCKING NUT

10 x 1.256 mm

55 N-m (5.5 kg-m, 40 tb-f1}
Replace.

EXHAUST PIPE A

COVER HEAT INSULATOR

{Cars equipped with air conditioning)

HO2S
CONNECTOR

6 x 1.0 mm
10 N-m {1.0 kg-m, 7 Ib-ft}

EXHAUST MANIFOLD




Exhaust Manifold

— Replacement

NOTE: Use new gaskets and self-lacking nuts when reassembling.
CAUTION:

@ Check for folds or scratches on the surface of the gasket.

® Replace with a new gasket if damaged.

H22A1 engine:

SELF-LOCKING NUT

8 x 1.25 mm
32 N-m {3.2 kg-m, 23 Ib-ft) GASKET
Replace. Replace.
EXHAUST MANIFOLD
COVER

10 x 1.256 mm
45 N-m (4.5 kg-m,
33 Ib-ft)

GASKETS
Replace.

HEAT INSULATOR
SELF-LOCKING NUT

10 x 1.25 mm :

) 8x 1.25 mm
55 N-m {5.5 kg-m, 40 Ib-f1)

22 N'm {2.2 kg-m, 16 Ib-ft)
EXHAUST PIPE A 6 x 1.0 mm
10 N-m (1.0 kg-m, 7 Ib-ft)

N o
N
?_n
In
Em
"’g\
X
o
E
>
F
=
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-
‘s Exhaust Pipe and Muffler Igl

— Replacement

NOTE: Use new gaskets and self-iocking nuts when reassembiing.

6 x 1.0 mm
10 N-m {1.0 kg-m, 7 Ib-ft)

HEAT SHIELD
SELF-LOCKING NUT
12 x 1.25 mm
85 N:m {5.5 kg-m, 40 Ib-ft)
Replace.

EXHAUST PIPE TIP

THREE WAY
CATALYTIC CONVERTER (TWC)

MUFFLER
TORQUE SEQUENCE

GASKET
Replace.

EXHAUST PIPE B

: /-' SELF-LOCKING NUT
45 N-m (4.5 kg-m, 33 Ib-ft) v TWE :12 ;-:r;z(g.r:':g-m 25 Ih-ft)
Be careful not to damage. @ Replace, '
&
GASKETS
Replace. GASKET

Replace. SELF-LOCKING NUTS

8 x 1.26 mm

18 Nem (1.8 kg-m, 13 Ib-ft)
GASKET Replace.

Replace.

SELF-LOCKING NUT

10 x 1.25 mm
EXHAUST PIPE A 34 Nem {3.4 kg-m, 25 Ib-ft)
{(F22A1 engine) Replace.

SELF-LOCKING NUT

10 x 1.25 mm

65 N-m (5.5 kg-m, 40 Ib-#t)
Replace.
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Radiator

lilustrated Index

System is under high pressure when engine
is hot. To avoid danger of releasing scalding coolant, re-
move cap only when engine is cool.

Total Cooling System Capacity {Inciuding heater and
reservoir)

F22A1 engine:
Manual: 7.1 ¢ (7.5 US gt, 6.2 Imp qt)
Automatic: 7.0 £ (7.4 US qgt, 6.2 Imp qt)
H23A1 engine:
Manual: 7.4 ¢ (7.8 US gt, 6.5 Imp qt)
Automatic: 7.3 £ (7.7 US qt, 6.4 Imp qt)
H22A1 engine:
Manual: 7.6 ¢ (8.0 US qt, 6.7 Imp qt)

Reservoir capacity: 0.6 £ (0.6 US qt, 0.5 Imp gt}

UPPER
RADIATOR HOSE

FLUID (ATF) COOLER

%0

FAN SHROUD

10-2

b | é
AUTOMATIC TRANSMISSION | “.1:“'\“:“' ‘ ”
HOSES \@ " u -1 |

e e U]
, ®
DRAIN PLUG Replace.

COOLING FAN

CAUTION: When pouring engine coolant, be sure
to shut the relay hox lid and not to spill coolant on
the electricat parts or the painted portion. If any
coolant spills, rinse it off immediately.

NOTE:

# Check all cooling system hoses for damage, leaks
or deterioration and replace if necessary.

® Check all hose clamps and retighten if necessary.

® Use new O-rings when reassembling.

RADIATOR

Engine coolant

Refilling and bleeding, page 10-6
Leak test, page 10-7

Inspect soldered joints and
seams for leaks.

Blow out dirt from between
core fins with compressed air.
If insects, etc., are clogging
radiator, wash them off with
low pressure water.

RADIATOR CAP
Pressure testing, page 10-7

SELF-LOCKING NUT
4.5 N-m (0.45 kg-m, 3.3 Ib-ft}
Replace.

@
F

COOLANT
RESERVOIR
LOWER
RADIATOR
HOSE




Engine Hose Connections:

o IDLE AIR CONTROL
F22A1 engine: {IAC) VALVE

FAST IDLE

THERMO VALVE THERMOSTAT

O-RING e
Reptace.

E
HEATER OUTLET \
HOSE ﬁ

8

LOWER HOSE

HEATER INLET

CONNECTING PIPE

) HOSE
O-RING  BYPASS HOSE
Replace.
H23A1 engine: POSITIVE CRANKCASE
9 VENTILATION (PCV) PIPE
IAC VALVE ,
FAST IDLE
THERMO VALVE (Y
b "

BYPASS HOSES

O-RING
Replace.

OIL COOLER
BYPASS HOSE

HEATER OUTLET HOSE Replace.

THERMOSTAT
«8 *’:-25 mm CONNECTING PIPE HOUSING
22 N-m

(2.2 kg-m, OIL COOLER ENGINE OIL
16 Ib-ft} BYPASS HOSE COOLER

HEATER INLET
:: CORROSION RESISTANT BOLT HOSE {cont’d)
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Radiator
llustrated Index (cont’d)

Engine Hose Connections:

H22A1 engine:

PCV PIPE
FAST IDLE
; VALVE
O-RING THERMOSTAT
Replace. HOUSING

HEATER INLET
HOSE

HEATER OUTLET/

ENGINE OIL

; HOSE O-RING COOLER BYPASS
‘ CONNECTING PIPE Replace. HOSE
%8 x 1.256 mm
22 N'm (2.2 kg-m,
16 Ib-ft}

+: CORROSION RESISTANT BOLT
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— Replacement

1. Drain engine coolant.

2. Remove the upper and lower radiator hoses, and ATF
cooler hoses.

3. Disconnect the fan motor connectors.

4. Remove the radiator upper brackets, then pull up the
radiator.

CONDENSOR
FAN SHROUD

6 x 1.0 mm ASSEMBLY

10 N-m {1.0 kg-m, 7 Ib-ft)

FAN MOTOR
CONNECTOR

6x 1.0 mm
10 N-m (1.0 kg-m, 7 Ib-ft)

RADIATOR FAN/SHROUD

FAN MOTOR
CONNECTOR

RESERVOIR

5. Remove the fan shroud assemblies and other parts
from radiator.

Install the radiator in the reverse order of removal:

NOTE:

@ Set the upper and lower cushions securly.

@ Fill the radiator with engine coolant and bleed the
air.

6 x 1.0 mm

10 Nem (1.0 kg-m, 7 lb-ft) RADIATOR

Testing, page 10-7
RADIATOR CAP
Testing, page 10-7

UPPER BRACKET

UPPER HOSE AND CUSHION

RESERVOIR HOSE

LOWER CUSHION

ATF COOLER
HOSES:"

O-RING
Replace.

LOWER HOSE
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Radiator
— Engine Coolant Refilling and Bleeding

CAUTION: When pouring engine coola sure to shut

the relay box lid and not to let coolant spill on the elec-

trical parts or the paint. f any coolant spills, ringe it off

immediately.

1. Set the heater temperature lever or control dial to
maximum heat.

2. Remove the engine splash shield.

3. When the radiator is cool, remove the radiator cap.
Loosen the drain plug, and drain the coolant.

4, Remove the drain bolt from the rear side of the
cylinder block to drain the block and heater.

5. Apply liquid gasket to the drain bolt threads, then
reinstall the bolt with a new washer and tighten it
securely,

6. Tighten the radiator drain plug securely.

7. Remove, drain and reinstall the reservair. Fill the tank
halfway to the MAX mark with water, then up to the
MAX mark with anti-freeze.

8. Mix the recommended anti-freeze with an equal
amount of water in a clean container.

NOTE:
® Use only genuine Honda anti-freeze/coolant.

® For best corrosion protection, the coolant concen-
tration must be maintained year-round at 50%
minimum. Coolant concentrations less than 50%
may not provide sufficient protection against cor-
rosion or freezing.

& Coolant concentrations greater than 60% will im-
pair cooling efficiency and are not recommended.

CAUTION:

® Do not mix different brands of anti-freeze/
coolants,

@ Do not use additional rust inhibitors or anti-rust
products; they may not be compatible with the
genuine coolant.

Engine Coolant Refill Capacity: including reservoir
{0.6 £ {0.6 US gt, 0.5 Imp qt)) and heater (0.6 £ {0.6
US qt, 0.5 Imp qt)).

F22A1 engine:
Manual: 3.5¢ (3.7 US qt. 3.1 Imp qt)
Automatic: 3.4 ¢ (3.6 US qgt, 3.0 Imp qt)

H23A1 engine:
Manual: 3.8 (4.0 US qt. 3.3 Imp qt}
Automatic: 3.7 ¢ {3.9 US qt, 3.3 Imp qt}
H22A1 engine:
Manual: 4.0 ¢ {4.2 US qt, 3.5 Imp qt}

9. Loosen the air bleed bolt in the thermostat housing,
then fill the radiator to the bottom of the filler neck
with the coolant mixture. Tighten the bleed bolt as
soon as coolant starts to run out in a steady stream
without bubbles.

BLEED BOLT
10 Nem {1.0.kg-m, 7 Ib-ft}

UPPER HOSE

WASHER
Replace. DRAIN BOLT
60 Nem (6.0 kg-m, 43 Ib-ft}
Apply liquid gasket 1o the
bolt threads when installing.
10. With the radiator cap off, start the engine and let it
run until warmed up {Radiator fan goes on at least
twice). Then, if necessary, add more coolant mix to
bring the level back up to the bottorn of the filler
neck.

11. Put the radiator cap on tightly, then run the engine
again and check for leaks.
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B Cap Testing

1. Remove the radiator cap, wet its seal with engine
coolant, then install it on the pressure tester.

2. Apply a pressure of 95—125 kPa (0.95—1.25
kg/icm?, 14—18 psi).

3. Check for a drop in pressure.

4. If the pressure drops, replace the cap.

RADIATOR PRESSURE TESTER
COMMERCIALLY AVAILABLE

RADIATOR

ADAPTOR
{for small cap}

— Testing

1. Wait until the engine is cool, then carefully remove
the radiator cap and fill the radiator with engine

. RADIATOR PRESSURE
coolant to the top of the filler neck. TESTER

. COMMERCIALLY AVAILABLE
2. Attach the pressure tester to the radiator and apply

a pressure of 35—12b kPa (0.95—1.25 kg/em2,
14—18 psi).

ADAPTOR

3. Inspect for enngine coolant leaks and a drop in {for small cap)

pressure.

4. Remove the teater and reinstall the radiator cap.

NOTE: Check for engine oil in the coolant and/or
coolant in engine oil.




Thermostat

— Replacement

NOTE: Use new O-rings when reassembling.
F22A1, H23A1 engines:

28 N-m (2.8 kg-m, 20 |b-ft)

12 N-m (1.2 kg-m, 9 Ib-ft)

BLEED BOLT
10 N'm (1.0 kg-m, 7 lb-ft)

6 x 1.0 mm

THERMOSTAT COVER

O-RING
CONNECTING  Replace.
PIPE
THERMOSTAT
HOUSING
RUBBER SEAL
Replace.
THERMOSTAT
Install with pin up.
H22A1 engine:
THERMOSTAT
Install with pin up.
ECT SWITCH A

6 x 1.0 mm THERMOSTAT COVER

12 N-m (1.2 kg-m, 9 Ib-ft) ENGINE COOLANT

TEMPERATURE (ECT}
SWITCH A
28 N-m (2.8 kg-m, 20 Ib-ft)

x 1.0 mm
2 N-m (1.2 kg-m, & ib-ft)

BLEED BOLT
10 Nm (1.0 kg-m, 7 Ib-ft)

THERMOSTAT
HOUSING

RUBBER SEAL
Replace.
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— Testing

1.

Replace the thermostat if it is open at room temperature,

To test a closed thermostat:

Suspend the thermostat in a container of water as
shown.

Heat the water and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

CAUTION: Do not let the thermometer touch the
bottom of hot container.

Measure lift height of the thermostat when fully
open.

STANDARD THERMOSTAT
Lift height: above 8.0 mm {0.31 in.)

Starts opening: 169—176°F {76 —80°C)
Fully open: 194°F {90°C)

~#4—————— THERMOMETER

THERMOSTAT
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Water Pump
lliustrated Index

NOTE: Use new O-rings when reassembling.
F22A1, H23A1 engines:

WATER OUTLET
HOUSING

Apply liguid gasket to
cylinder head mating
surface.

ENGINE COOLANT
TEMPERATURE {ECT)
SENSOR

18 N-m {1.8 kg-m, 13 Ib-ft)

ECT GAUGE
SENDING UNIT
9 N-m (0.9 kg-m, 6.5 Ib-ft) Replacs.

6 x 1.0 mm

12 N-m (1.2 kg-m,
ENGINE OIL COOLER 8 |b-ft}
{H23A1 engine} ECT SWITCH B

28 N'm (2.8 kg-m, 20 Ib-f1)

ECT SWITCH A
28 N'm (2.8 kg-m, 20 Ib-ft)

0-RING 10 x 1.25 mm
Replace. % 10 N'm [1.0 kg-m,
XD 7 )
WATER PUMP g o
il " v 6 x 1.0 mm
12 N-m {1.2 kg-m,
9 ib-ft)
0O-RINGS
Replace.

*8 x 1.25 mm
22 N-m (2.2 kg-m,
16 Ib-ft)

CONNECTING PIPE
{H23A1% engine)

DRAIN BOLT
60 N-m (6.0 kg-m. o-RING
43 Ib-ft) eplace.

Apply liquid gasket to bolt
threads when installing.

CONNECTING PIPE
{F22A1 engine}

#: CORROSION RESISTANT BOLT
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H22A1 engine:
ECT SENSOR
18 N-m (1.8 kg~m. 13 Ib-ft} 6x1.0mm
12 N-m {1.2 kg-m,
9 Ib-fr)
ECT GAUGE
SENDING UNIT
9 N'm {0.9 kg-m,
6.5 Ib-ft)
ECT SWITCH B
28 N:m {2.8 kg-m, 20 Ib-ft]
6 x 1.0 mm
12 N'm (1.2 kg-m
9 Ib-ft) BLEED BOLT
10 x 1.25 mm
O-RING 10 N«m {1.0 kg-m,
Replace. 7 1b-ft)
ENGINE OIL COOLER _ A1
o } y g'l kS
56 -
O-RING o V)
Replace. % ] \
ECT SWITCH A
28 N'm {2.8 kg-m,
20 Ib-ft}
WATER PUMP O-RINGS
%P Replace.
\'3""' oA N b \ %8 x 1.25 mm
28 S TN 22 N-m (2.2 kg-m, 16 Ib-f1)

CONNECTING PIPE

6 x 1.0 mm

12 N-m (1.2 kg-m, 9 ib-ft) O-RING
Replace.

7: CORROSION RESISTANT BOLT




— Inspection

Water Pump

1. Remove the timing balancer belt and timing belt
{F22A1 engine: page 6-29, H23A1 engine: page
6-63, H22A1 engine: page 6-109},

2. Check that the water pump pulley turns freely.

3. Check for signs of seal leakage.

NOTE: Small amount of *‘weeping’’ from bleed hole
is normal.

BLEED HOLES

1/
%
7 /
"IIIIIIIIIIII,

BLEED HOLE RUBBER SEAL
Apply liquid gasket
to the water pump

mating surface.

— Replacement

1. Remove the timing balancer belt and timing belt
{F22A1 engine: page 6-29, H23A1 engine: page
6-63, H22A1 engine: page 6-109).

2. Unscrew the boits, then remove the water pump.

WATER PUMP

6 x 1.0 mm
12 Nem {1.2 kg-m, 0-RING
g Ib-ft) Replace.

3. Install the water pump in the reverse order of
removal.

10-12




Fuel and Emissions

Special Tools ......cccovieiiiiiiiiiecei e,
Component Locations
INAEX oo e
System Description
Vacuum Connections ..................c.........
Electricai Connections ................ccoceun....
Systemn Connectors ...........oevveeeeeeeennnnn,
Troubleshooting
Troubleshooting Guide ..............ccocvuevees
Self-diagnostic Procedures ....................
How to Read Flowcharts .......................

PGM-FI System

System Description .........coecviveiieiiiniinnnnnn.

Troubleshooting Flowcharts
Engine Will Not Start .............eeeveeneenann,
Engine Control Moduie .............cc...e.oe..,
Heated Oxygen Sensor ..........ccoveuneeeenns
Heated Oxygen Sensor Heater ...............
Fuel Supply System ................... eeeereeens
Manifold Absolute Pressure Sensor ........

Top Dead Center/Crankshaft Position/
Cvylinder Position Sensor ...................

Engine Coolant Temperature Sensor .......
Throttle Position Sensor ..........ccecvvunen...
Intake Air Temperature Sensor ...............
Barometric Pressure Sensor ...................
Ignition Output Signal ...........co..o.oo.oo.l,
Vehicle Speed Sensor .......ooiviivviiinnnn,
Electrical Load Detector ........................

Knock Sensor
[Except F22A1 engine(S)] .................

AT FlI Signal A/B .......coovvviveiiveeiiinenns

Idle Control System
System Troubleshooting Guide ..................
System Description ........coeeeeviiievienieinnnnn.
Troubleshooting Flowcharts
Idie Air Control Valve ............cocoeeeeao. .
Air Conditioning Signal .........................
Alternator FR Signal ...............cceevvinnnnes

Automatic Transaxle
Gear Position Signal .........................

Starter Switch Signal ................covvunee. ..
Brake Switch Signal .............co.ooe L
Power Steering Pressure Switch Signal ...
Fast idle Thermo Valve ...................oveeneen.
Starting Air Valve .........c.ccoovvniieineincenen
Idle Speed Setting ..........cvvveeeniviinieeennas

Fuel Supply System

System Troubleshooting Guide .................. 11-113
System Description .........coccvveuiiiiceniieennnns, 11-114
Fuel Pressure ....o.ooveveeiieeeiiiniieiie e, 11-114
Fuel Injectors .......c.covvvviiiiiiiii e 11-116
Injector Resistor ........ccovveevviiniinceniieenninn. 11-121
Fuel Pressure Regulator ....................cc....... 11-122
Fuel Filter ..o 11-123
Fuel Pump ..., 11-124
PGM-FI Main Relay ........ccovvvniieniieeiininnnns 11-126
Fuel Tank .....coooviiiiiiiiii e 11-130
Intake Air System
System Troubleshooting Guide .................. 11-131
System Description ..........ccoiiiiiiiciiinnnn, 11-132
Air Cleaner .....c..cvvvviiniie e 11-133
Intake Control System

[Except F22A1 engine(S}H ...........evveeenne. 11-134
Throttle Cable ........oooviviiiiiiii s 11-138
Throttle Body ...ococvvneeiiiiiiee e, 11-139
Intake Air Bypass Control System

[Except F22A1 engine(S} ........coevueennenns 11-143
Intake Manifold [F22A1 engine(S)] ............. 11-148
Emission Control System
System Troubleshooting Guide .................. 11-149
System Description .........coioviveeiiirienieninnns 11-150
Tailpipe EMIssion ........cocovviviiiiiccieiaiannnns 11-150
Three Way Catalytic Converter .................. 11-181
Exhaust Gas Recirculation System ............. 11-153
Positive Crankcase Ventilation System ........ 11-159
Evaporative Emission Controls ................... 11-160




Special Tools

Ref. No. Tool Number Description Q'ty Page Reference
O] A973X—041—XXXXX | Vacuum Pump/Gauge 1 11-68, 1356, 139,
144, 154, 162, 165
@ KS—AHM—32-—-003 Digital Multimeter 1 11-45, b8, 63
@ 07LAJ—PT3010A Test Harness 1 11-4%5
07JAZ—001000B Vacuum/Pressure Gauge 0—4 in. Hg 1 11-164, 165
® 07406 —0040001 Fuet Pressure Gauge 1 11-115, 122
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Component Locations oﬂ

index

H23A1 engine {USA: Si/Canada: SR):

ELECTRICAL LOAD DETECTOR(ELD) THROTTLE POSITION (TP) SENSOR MANIFOLD ABSOLUTE

Troubleshooting, Troubleshooting, page 11-74 PRESSURE (MAP] SENSOR
page 11-84 Troubleshooting,
EXHAUST GAS RECIRCULATION {EGR) FAST IDLE page 11-64, 68
VALVE LIFT. THERMO
SENSOR VALVE IDLE AIR CONTROL (IAC) VALVE

Troubleshooting,

Troublesheoting, Inspection page 11-96

page 11-153 page 11-109

IGNITION CONTROL MODULE (ICM)

Troubleshooting, page 11-B0 EVAPORATIVE EMISSION
~

{EVAP) PURGE CONTROL
\\ INTAKE CONTROL SOLENOID VALVE
A SOLENOID VALVE Troubleshooting, page 11-162
. Troubleshooting,

~ _page 11-1356
TOP DEAD CENTER/ N0

CRANKSHAFT POSITION/ "~ g
CYLINDER POSITION ;
[TDC/CKP/CYP) SENSOR

Troubieshooting, .4
page 11-70 «

STARTING AIR VALVE
Description,
page 11-110

INJECTOR RESISTER
Testing, page 11-121

INTAKE AIR TEMPERATURE
{IAT) SENSOR

Troubleshooting,
page 11-76

.! EXHAUST GAS RECIRCULATION (EGR)

VACUUM CONTROL VALVE

ENGINE COOLANT
TEMPERATURE {ECT} SENSOR

Troubleshooting, Troubleshooting,
page 11-72 page 11-153
KNOCK SENSOR (KS)
Troubleshooting, page 11-88 g::;g: ((:::JYZGSE,N
Troubleshooting,
INTAKE AIR BYPASS (IAB} VALVE page 11-56 EXHAUST GAS RECIRCULATION {EGR) CONTROL

SOLENOID VALVE

Testing, page 11-146 Troubleshooting, page 11-153

POWER STEERING PRESSURE (PSP} SWITCH
Troubleshooting, page 11-108

INTAKE AIR BYPASS (IAB] CONTROL SOLENOID VALVE
Troubleshooting, page 11-144




Component Locations
Index

H22A1 engine (USA: Si VTEC/Canada: SR-V)
ELECTRICAL LCAD DETECTOR (ELD)
Troubleshooting,

page 11-84 IDLE AIR CONTROL {IAC) VALVE
Troubleshooting,
EXHAUST GAS RECIRCULATION (EGR) page 11-96

THROTTLE POSITION (TP} SENSOR

VALVE LIFT SENSOR ¢
Troubleshooting, page 11-74

Troubleshooting, page 11-153

FAST IDLE
INTAKE CONTROL THERMO MANIFOLD ABSOLUTE
SCLENOID VALVE VALVE PRESSURE (MAP) SENSOR
Troubleshooting, Inspection Troubleshooting,
page 11-135 page 11-109 page 11-64, 68

IGNITION CONTROL MODULE (ICM}
Troubleshooting, page 11-80
N\

TOP DEAD CENTER/

EVAPORATIVE EMISSION
{EVAP} PURGE CONTROL
SOLENOID VALVE
Troubleshooting, page 11-162

CYLINDER POSITION STARTING AIR VALVE
{TDC/CKPICYP} SENSOR Description,
Troubleshooting, page 11-110

INJECTOR RESISTER
Testing, page 11-121

page 11-70

(1AT) SENSOR
Troubleshooting,
page 11-76

ENGINE COOLANT .

EXHAUST GAS
RECIRCULATION (EGR)
VACUUM CONTROL VALVE
TEMPERATURE ({ECT) SENSOR Troubleshooting, page 11-153
Troubleshoating,
page 11-72

EXHAUST GAS RECIRCULATION (EGR}
CONTROL SOLENOID VALVE
Troubleshooting, page 11-153

KNOCK SENSOR (KS}

Troubl i )
reubleshooting, page 11-88 POWER STEERING PRESSURE (PSP) SWITCH

HEATED OXYGEN Troubleshooting, page 11-108

SENSOR (HO2S)

Troubleshooting,

page 11-56
INTAKE AIR BYPASS {IAB) VALVE INTAKE AIR BYPASS (IAB) CONTROL SOLENOID VALVE
Testing, page 11-146 Troubleshooting, page 11-144

11-4



F22A1 engine (S):

ELECTRICAL LOAD DETECTOR (ELD)
Troubleshoating,

IDLE AIR CONTROL (tAC) VALVE
Troubleshooting,

page 11-84 page 11-96
MANIFOLD
ABSOLUTE
THROTTLE POSITION PRESSURE
(TP} SENSOR {MAP) SENSOR
EXHAUST GAS RECIRCULATION (EGR}\ Troubleshooting, page 11-74 Troubleshaoting,

VALVE LIFT SENSOR
Troubleshoaoting, page 11-153

IGNITION CONTROL MODULE {ICM}
Troubleshooting, page 11-80 ™

TOP DEAD CENTER/
CRANKSHAFT POSITION/
CYLINDER POSITION
(TDG/CKP/CYP} SENSOR
Troubleshooting,
page 11-70

Troubleshooting,
page 11-72

ENGINE COOLANT ‘
TEMPERATURE (ECT) SENSOR

~

page 11-64, 68

EVAPORATIVE EMISSION (EVAP)
PURGE CONTROL SOLENOID
VALVE

Troubleshooting, page 11-162

FAST IDLE
THERMO VALVE
Inspection, page 11-110

INJECTOR RESISTER
Testing, page 11-121

STARTING
AIR VALVE
Description,
page 11-110

INTAKE AIR
TEMPERATURE
(AT} SENSOR
Troubleshooting,
page 11-76

EXHAUST GAS RECIRCULATION {EGR)
VACUUM CONTROL VALVE
Troubh‘ashooting. page 11-153

EXHAUST GAS RECIRCULATION (EGR) CONTROL
SOLENOID VALVE
Troubleshooting, page 11-153

POWER STEERING PRESSURE (PSP) SWITCH
HEATED OXYGEN Troubleshooting, page 11-108
SENSOR (HO2S}
Troubleshooting,
page 11-56
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Component Locations
Index

EVAPORATIVE EMISSION FUEL PUMP
{EVAP) TWO WAY VALVE Testing, page 11-125
Testing, page 11-165 Replacement, page 11-125
FUEL FILL
FUEL FEED PIPE p— FUEL

FUEL FILTER ‘

Replacement, page 11-123

EVAPORATIVE EMISSION I

{EVAP) CONTROL CANISTER
Troubleshooting, page 11-162

FUEL VAPOR \
HOSE v FUEL RAIL

FUEL INJECTORS
Troubleshooting,

page 11-116

Replacement, page 11-119

11-6

FUEL TANK
Replacement,
page 11-130

FUEL
PRESSURE REGULATOR
Testing, page 11-122
Raplacement, page 11-123




AIR CLEANER {ACL} THROTTLE BODY
Disassembly, Inspection, page 11-139
page 11-133 Disassembly, page 11-141
INTAKE AIR
INTAKE DUCT —
CONTROL
DIAPHRAGM
{Excapt F22A1 —
sngine) N
Troubleshooting ﬁhﬁ DD i
page 11-135
' Y
Z } 0 ! N
)
ﬁ [} /
f
s lg <
, gy
C S
; S 3 THROTTLE CABLE
P c Inspection/Adjustment,
page 11-138
Instalfation, page 11-138
RESONATOR

POSITIVE CRANKCASE VENTILATION (PCV} VALVE
e Inspection, page 11-159

PGM-FI MAIN RELAY
Relay Testing, page 11-126
Troubleshooting, page 11-128

ENGINE CONTROL MODULE (ECM)
Self-diagnostic Procedures, page 11-42 SERVICE CHECK CONNECTOR (2P)

Troubleshooting, page 11-50 Self-diagnostic Procedures, page 11-42
Removal, page 11-45
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System Description
Vacuum Connections

H23A1 engine {USA: Si/Canada: SR)
H22A1 engine (USA: Si VTEC/Canada: SR-V)

EVAPORATIVE EMISSION (EVAP}
PURGE CONTROL
SOLENOID VALVE

EVAPORATIVE EMISSION

(EVAP) PURGE CONTROL DIAPHRAGM VALVE
EVAPORATIVE EMISSION
{EVAP) CONTROL CANISTER

TO
EVAPORATIVE EMISSION
{EVAP) TWO WAY VALVE

EXHAUST GAS RECIRCULATION (EGR)
VALVE LIFT SENSOR

EXHAUST GAS RECIRCULATION {EGR)
VALVE

MANIFOLD ABSOLUTE
PRESSURE {MAP} SENSOR

STARTING AIR VALVE

INTAKE :
oL LVE INTAKE AIR BYPASS
{IAB) CHECK VALVE
% @‘\
INTAKE \\E.».
CONTROL Q____lr_;
SOLENOID " \e/
INTAKE AIR BYPASS
8 FRONT OF VEHICLE FUEL PRESSURE {1AB) CONTROL
REGULATOR SOLENOID VALVE
TO
CRUISE CONTROL
INTAKE AIR BYPASS (IAB) CONTROL ACTUATOR
DIAPHRAGM EXHAUST GAS
RECIRCULATION
(EGR) VACUUM
CONTROL VALVE
INTAKE EXHAUST GAS RECIRCULATION (EGR)
CONTROL CONTROL SOLENOID VALVE

DIAPHRAGM
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F22A1 engine (S):

EVAPORATIVE EMISSION
{EVAP) CONTROL CANISTER
EVAPORATIVE EMISSION
(EVAP) PURGE CONTROL DIAPHRAGM VALVE

TO

EVAPORATIVE EMISSION
(EVAP) TWO WAY VALVE A—(E-Q (2) NS
S J
>}
Y

EXHAUST GAS
RECIRCULATION (EGR}
VALVE LIFT SENSOR

-

EXHAUST GAS
RECIRCULATION
(EGR) VALVE

EVAPORATIVE EMISSION {EVAP)}
PURGE CONTROL
SOLENOID VALVE

MANIFOLD ABSOLUTE PRESSURE
(MAP} SENSOR

STARTING AIR VALVE

EXHAUST GAS RECIRCULATION (EGR}

. VACUUM CONTROL VALVE

N (D
FUEL PRESSURE -,
REGULATOR e '
=
FRONT OF VEHICLE :
H
TO
CRUISE CONTROL
ACTUATOR

EXHAUST GAS RECIRCULATION (EGR)
CONTROL SOLENOID VALVE




System Description
Vacuum Connections

H23A1 engine (USA: Si/Canada: SR}
H22A1 engine (USA: Si VTEC/Canada: SR-V)

TTTT

o

J

L.

i
o

'\_.__f_.®

(1) HEATED OXYGEN SENSOR (HO2S) 3@ INTAKE AIR BYPASS (IAB] VACUUM TANK

@ MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR @ INTAKE AIR BYPASS (IAB) CHECK VALVE

() ENGINE COOLANT TEMPERATURE {ECT} SENSOR @) INTAKE CONTROL DIAPHRAGM

(@) INTAKE AIR TEMPERATURE {IAT} SENSOR @ INTAKE CONTROL SOLENOID VALVE

(&) KNOCK SENSOR (KS) @ INTAKE CONTROL VACUUM TANK

& IDLE AIR CONTROL (IAC) VALVE (@ INTAKE CONTROL CHECK VALVE

(@ IDLE ADJUSTING SCREW : @ THREE WAY CATALYTIC CONVERTER {TWC)

FAST IDLE THERMO VALVE POSITIVE CRANKCASE VENTILATION {PCV) VALVE
(@ STARTING AIR VALVE @) EXHAUST GAS RECIRCULATION (EGR) VALVE
FUEL INJECTOR EXHAUST GAS RECIRCULATION (EGR) VALVE LIFT
@ FUEL FILTER SENSOR

(i FUEL PRESSURE REGULATOR @ EXHAUST GAS RECIRCULATION (EGR} VACUUM
@ FUEL PUMP CONTROL VALVE

FUEL TANK (3 EXHAUST GAS RECIRCULATION {EGR) CONTROL
(i AIR CLEANER SOLENOID VALVE

RESONATOR @) EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER
@ INTAKE AIR BYPASS (IAB} CONTROL DIAPHRAGM () EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
INTAKE AIR BYPASS {IAB} CONTROL SOLENOID VALVE SOLENOID VALVE

@3 EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
DIAPHRAGM VALVE
@ EVAPORATIVE EMISSION (EVAP} TWO WAY VALVE
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F22A1 engine {S):

(
—rr -

&

(D HEATED OXYGEN SENSOR (HO2S)

(2 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
(3) ENGINE COOLANT TEMPERATURE (ECT) SENSOR
@ INTAKE AIR TEMPERATURE (IAT) SENSOR

® IDLE AIR CONTROL (IAC) VALVE

IDLE ADJUSTING SCREW

(@ FAST IDLE THERMO VALVE

STARTING AIR VALVE

FUEL INJECTOR

FUEL FILTER

@ FUEL PRESSURE REGULATOR

1 FUEL PUMP

(i FUEL TANK

(@ AIR CLEANER

@ RESONATOR

THREE WAY CATALYTIC CONVERTER (TWC)

(i) POSITIVE CRANKCASE VENTILATION (PCV} VALVE

EXHAUST GAS RECIRCULATION (EGR) VALVE

EXHAUST GAS RECIRCULATION (EGR} VALVE LIFT
SENSOR

@ EXHAUST GAS RECIRCULATION (EGR} VACUUM
CONTROL VALVE

@) EXHAUST GAS RECIRCULATION (EGR} CONTROL
SOLENOID VALVE

@ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER

) EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
SOLENOID VALVE

@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
DIAPHRAGM VALVE

@ EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE
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System Description
Electrical Connections

PGM-FI MAIN RELAY

IGNITION SWITCH
Bal
@ B iG1 FUEL
ST P FUMP
0] @ 162 -
MY
™ — 1 1
.i— @)1 JAd
|
, | 98N 1AM
e | ® ®0 A25 iGP1 PG1 A230
|
I L ] LoB1  I1GP2 PG2 A240 4
= L 8 B9 S§TS FLR1 A70— 4
]
| 3D1  VBU FLRz aAsd— |
1 ﬂl
Y AZ6 LGY
1 1
L2t = INJECTORS
cvp | g g=m==== ===DB11 CYPP INJT A1 ]
SENSOR | ¢ & ===0R12 CYPM INJ2 A3
e | =d====== ===2B13 TDCP INJ3 AB
SENSOR} 2._JL —=%814 TDCM INJA A2
ckp [ s—====== ===5B15 CKPP INJECTOR
ceMSOR RESISTOR
______ +=———0B16 CKPM
IAC VALVE
ToELDw—|——OD10 EL | IACV A90—0-000—
MiL
vss ———0B10 VS§ | MIL A3 o@%
[1] v
(7]
vige © {H22A1 engine) PP P —
I il gl
PRESSURE | 4 D6 VTP SW COMPRESSOR
SWITCH “f--——%--- ACS BSd—— g'éll_‘;g“
SERVICE 3
CHECK E'————«bm scs ACC A150—
=
CONNECTOR Y g L] =
(€] UNIT ] L
DATA LINK |~ OD7 TXDRXD| FANH At20— S]raniTon[T1] CONDENSOR
CONNECTOR >—1 ol [Fax éq’ AN
RELAY RELA
1
[}
: = =
! AlC
! SWITCH
1
1
1
|
1
I

GAUGE ASSEMBLY

[}

L [ e e [ 1

: i: F” | ' FUSES

| L N |

} + 1 () CLOCK RADIO (10 A}* (@ No. 4 BACK UP (10 A)

, N | @ BATTERY (100 A} (3 ECU {ECM) (15 A)

| P . | @ 1G SW {50 A}* No. 13 METER {10 A)

! A/T GEAR | (@) STOP HORN (15 A}* CONDENSER FAN (15 A)*
| rs POSITION | (B) FUSE BOX (40 A)* No. 11 REAR DEFROSTER RELAY (10 A}
| F SWITCH !

]

@) No. 2 STARTER SIGNAL (7.5 A)

*: in the UNDER-HOOD FUSE/RELAY BOX




&
MAP 4
SNGOR g D17 MAP (PB]
™ —
SENSOR D11 TPS ICM1 A2
IcM

EGR ICM2 A22
VALVE | =
o ' D12 EGRL
SENSOR |

psp | T el A o o j
[A] T SWITCH VT SOL A4 Q0T 3 :

7 B8 PSP SW VTEC . [

f snmg_s\s:vcrrcu I—‘ SOLENOID VALVE (_ = _ .
3 oD2 BKSW {H22A1 engins)
0]

IAT SENSOR EsoL AN 4
o—o)Mi—o—? D16 IAT PCS Azo«}»—@o—f'(ﬂj\—o——o
4»—0%0—11;913 ECT SV SOL A17<}>—h©o—fmj\—o—_:q; B -:
S i
ECT SENSOR RES SOL A19 ® \

e e ___1
HO2§ [p] (Except F22A1 engine)
T
—0A8 025 HTC ALT
“““““““ >D14 028 ALTC A18
s ALTF D9 /G ;\

1 :_ OD3 KS
! rm————

'

I I

I

I

!

|

I
my KNOCK () EGR CONTROL SOLENOID VALVE
1 - @ EVAP PURGE CONTROL SOLENOID VALVE
LT Fagn (3 IAB CONTROL SOLENOID VALVE
plra @) INTAKE CONTROL SOLENOID VALVE

AL &) Ab AT AN M1 AT AR AT ll"ll!lll L1}

BE 8D Bb AT A8 RILROY BN

0000000 OO0O0CO0O0C

000000000 CO000O

0OCO0o0O0OO0O0O0

00000000

A Ao A0 A AV RTE A0 AT 0 REE RdE ate Al

TERMINAL LOCATIONS

oMt

LI LI TR L U SRR AR IR ALY TN 2 1)

00000000 COC0
VDO QOUOOOOO0O0

LI TN TN T LIRIEN ST AT SIQ T 2

{cont’d)
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System Description
Electrical Connections (cont’'d)

€432 —C135 c114 HO2§
DA -WHTz—=——-=——— - - ---¢---»Ap-—»=~ S I WHT === | 1™aa
GRN/WHT:
YEL/BLK ——'vw—l
A6 [—ORN/WHT ORN/WHT ||
BZ [—BAN/BLK
Cr2rGg ]
D3 | ~REDBLU-—-===-#=--=-—->=-H}~==-=-_ e R bt RED/BLU-== | (Except
L ~| F22A1 angine)
€433 — C138 C11g
BLK:2
B10 |- ORNz ORN: | vss
l_ BLK/YEL BLK/YEL —
Al
: c101
| A6 |- WHT/GRN ' wHT/aRN—T
DS |—WHT/RED WHT/RED
!
| A21 —YELIGle c126
X A22 |- YEL/GRNze- veugan—]| | 1cM
BRN/BLK
BLK/RED
A23 |- BLK BLK+
A24 |- BLK:z BLKz
D20 |YEL/WHT B(
— YEL/BLK — 4 £
W \' LA TN
£ o
]
C425 — C133 c113
YEL/WHT —]
D11 | RED/BLK RED/BLK i | TP SENSOR
D22 [GRN/WHT19 GRN/WHT2—
1% B
T
c108
YEL/BLK
A9 [ BLK/BLY BLK/BLU 1AC VALVE
{To page 11-15} {To page 11-16}  (To page 11-15}
TN
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&
{From page 11-14) (From page 11-14) {From page 11-14}
) c425 TDC/CKPICYP
— C133 €125 SENSOR
B11 —ORNa——————— e | L S . bR S8 L R LA A ORNz——
B12} - —wWHT-———=--—_ L B R | Sl el i o &AL el LS et WHT —— J cYp
B13 —— ORN/BLY ~————— L5 s | kbRl e B el ORN/BLU— S e
B14 |—WHT/BLY —— === | SR e LA WHT/BLU—]
815 [——BLU/GAN————— S | e S S SIS R AR BLU/GRN—]
[ttt SUDDN | I PN UE D A X - CKi
B16 ——BLU/YEL + s BLU/YEL— | S cke
A26 |--—BLK/RED
v J" c107
H] (i -
YEL/BLK 2
RED/BLK —}
_ |1 INJECTOR
RED/BLK RESISTOR
—RED/BLK — H
RED/BLK { |-
——d
c102
RED/BLK-| [FUEL INJECTOR
A1 [—BARN BRN 1|iNe. 1)
c103
—REDIBLK—’ FUEL INJECTOR
A3 |—RED RED1 — |iNo. 2
c104
|—REDIBLK FUEL INJECTOR
A5 —BLY BLU {|tNo. 3)
C108
RED/BLK FUEL INJECTOR
AZ |—VYEL YEL 1|iNo. 4
=
caze
T €134 c111
BLK1 1| PSP
B8 |—RED/GRN REDIGRN—I SWITCH
c109
BLK/YEL A8
SOLENOID
AV7 —PRK PNK 1{varye
{Except F22A1 engine)
c122
D13 |—YELBLY I ;f";'“”lm ECT SENSOR
c108
D15 —RED/YEL RED/YEL
GRN/WHT2| | AT SENSOR
A
c117
D19 —RED/WHT RED/WHT
D12 |—WHT/BLK WHT/BLK EI(:.? \;:;:g“
RN/WHT2
) 4 . 6
H
f {cont’d)
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System Description
Electrical Connections (cont’d)

T CA83[TC326 ¢310
BLK/YEL EGR CONTROL
A11 REDz RED2z | | SOLENQID VALVE
cax
BLK/YEL g:;E CONTROL
A20 | RED/GRN RED/GRN-— | so1enoiD VALVE
] fe]
Iy
€320
RED/WHT MAP
D17 — WHT/BLU WHT/BLU SENSOR
D21 |——BLU/WHT BLU/WHT
TO CONDENSER FAN
A12 | BLU/RED BLU/RED — oo oo
TO A/C COMPRESSOR
A15 | RED/BLU RED/BLU— ¢ yTCH RELAY
BS |——BLU/BLK BLU/BLK —» TO A/C SWITCH
C429_T INTAKE CONTROL
BLK/YEL
SOLENOID
g A19 WHT WHT | VALVE
; {Except F22A1 sngina)
A
ol
caqz
D4 BRN/WHT BRN/WHT gﬁ:\ng
BLU/WHT CONNECTOR
]
4 Cc443
D7 |-LT GRN/RED LT GRN/RED DATA LINK
BLK/RED CONNECTOR
ca11
[F]#————— RED/BLK —
t
[Gle——— YEL/BLU —
A18 |—— ORN/RED ORN/RED -
TCM (A/T)
B3 ORN: ORN1
B4 PNK PNK
D18 | LT GRN/BLK LT GRN/BLK —




UNDED-HOOD
FUSE/RELAY BOX
(D BATTERY {100 A}

UNDED-HOOD
FUSE/RELAY BOX

@ IG SW (50 A)
@ FUSE BOX {40 A) ey @ o
(@ CLOCK RADIO {10 A) WHT caza) 5
(& STOP HORN {15 A} WHT/RED —]|
D1 WHT/YEL WHT/YEL —| ©
caza ®
WHT/YEL—] oo
ca20
BLK/YEL ——]
D10 GRN/BLK GRN/BLK ELD
f BLK
G403
BATTERY
-E"'O O1—
&1
PGM-FI
B ca78__ MAIN RELAY
YEL/BLU—
T BLK/YEL—
A25 | — YEL/BLK —o YEL/BLK
B1 —\fﬂ.mmj
BLU/RED —
A7 |— GRAN/BLK1 GRN/BLK —|
J YEL
A8 | —GRN/BLK2 [€]e+—BLK
FUEL
c461 €537 PUMP
YEL >
cszaLBLK 1
G621 IGNITION
SWITCH
€451
WHT li
UNDER-DASH TO
FUSE/RELAY BOX M/T: STARTER B,_K,WHT__J
(1} ECU (ECM) (15 A) CUT RELAY
@ No. 2 STARTER SIGNAL A/T: A/T GEAR
(7.5 Al POSITION | c832
@ No. 4 BACK UP {10 A]  SWITCH }_
@ No. 13 METER (10 A}
C466
——-——WHTIRED—I
[ ca71] @
T BLK/YEL —
BLK/YEL — 3—1\'
BLK/YEL—
P i_"@_“’—_l
B9 BLU/RED BLU/RED —
C4697] @
YEL/BLU—{ }——o~o—
DZ | GRN/WHT1 GRNIWHT {7
GRN/WHT 1|
C601 ]
YEL i ®
UNDER-DASH
FUSE/RELAY BOX
ca7
GRN/WHT1 BRAKE
WHT/YEL SWITCH
|~/ {To page 11-18) (cont’d)
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System Description
Electrical Connections (cont’'d)

(N

A13

B7

F——BLU/WHT

—LT GRN

{From pags 11-17)

€614 —

YEL

GAUGE ASSEMBLY

MIL
N

C404 ~ C620

LT GRN

BLU/WHT —
ce12 |

o

=

Dé

GRN

GRN/WHT—

—

ca4

c484 — C139
|

—GRN/YEL

|

——LT BLU

11-18

€426 — C134
]

M

c138

(;::IWHT —-I] a

—t

5

A/T GEAR
POSITION
SWITCH

GRNIYEL—II—

VTEC SOLENOID
VALVE
{H22A1 engine)

C137

7 BLU VTEC PRESSURE
—1| SWITCH
" BLK/RED 1] (H22A1 angine)




System Description
System Connectors [Engine Compartment]

H22A1 engine (USA: Si VTEC/Canada: SR-V}
H23A1 engine (USA: Si/Canada: SR)

C113

c117

ci38 Cc137

€116

7 ‘x;{\f\\ / G101

}\:’Q'“J/ /

7 M

'“ C126
0

ENGINE
WIRE HARNESS

MAIN WIRE c122
HARNESS
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L )
C113 c114 c11s C117 c122
1 11 2(3
3|4
YELAWHT @ [GRNWHTZ ORN? RED/WHT @ [GRNWHTZ |
@ [RED/BLK @ |wHT @ [BLK/YEL @ |GRNMWHT? FEIE
GRN/WHT? @ | ORNWHT @ laL? WHT/BLK
@ |YEL/BLK
C125 C137 {H22A1 engine} C138 (H22A1 engine) C420
o I
1123 1 1
5|6[7 2
3
T [ome ol (ST R— (SB[ BLK
@ [oRnsBLY @ [eikmen | @ [GRN/BLK
@ [BuwicR BLK/YEL
@ | YEL/GRN'
WHT
WHT/BLU
@ {BLUSYEL
8 [BLY
<421 ca22 C424
w 1|2 — 415
123 1] 2 :
a I 5 I 6 l 7 8|9 (10|11
1 [WHT 1 [WHT/BLU (ABS} t [RED/BLU 8] —
2 [BLK/GRN 2 [wHT/BLU 2 [WHT/GRN {ABS} | (@ [WHT/YEL
T |WHT @ |WHT/RED 3 — 8 |WHT/BLK (ABSI
4 [BLK 4 | RED/GAN 9 |BLK/YEL (ABS)
5 |BLU/RED 6 _|WHT/GAN 10 { WHT (ABS)
6 | WHT (ABS) 11 [WHT/BLU
@ |WHT/YEL

NOTE: Different wires with the same color have been given a number suffix to distinguish them {for example YEL/BLK:
and YEL/BLK: are not the same).
O: Related to Fuel and Emissions System.

(cont’'d)
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System Description
System Connectors [Engine Compartment] (cont’d)

H22A1 engine (USA: Si VTEC/Canada: SR-V)
H23A1 engine (USA: Si/Canada: SR)

MAIN WIRE
HARNESS casa

€139 ca29

ENGINE WIRE
HARNESS
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ca425 Ca26 C429
—
[5[2] 2]
7/6|56]|4 4.5 6|7
11)10( 9 | 8 8|9 |10
l1a]13[12]
@ [WHT ® [/ @ [RED/YEL ® [WHT/BLK [ [BLKGYEL ]
@ [WHT/BLU @ |REDABLK 5 |GRN/BLK & |WHT/VEL [@[whit |
@ [BLurvEL @ | GANAWHTZ WHT/BLK {A/T) @ | ¥ELBLU
@ 8RN @ [BLK/RED 3 [YEU @ [LT BLU H2241 angine
RED' @ [orn? RED/WHT (A/T) | @ | RED/GRN
BLU @ |oRN/BLY @ [RED/WRT @ |PNK
@ IVEL @ [slu/gRN
C432 (M/T) C432 (A/T) €433 C484 (H22A1 engine)
| o
3l2]1] 1[2]3] 1
7]6]s5]a 8.7
8 10 (11
10{9[a]
12113 (14
@ | BAN/BLK 1 [BLU/GAN @ [BAN/BLK (@ [YEL/GRNT @ [ORNE
@ [wHT 2 [BLU/YEL @ [wHT 2 | YELRED 9 [wHT/BLY
@ [oRNPAMT 3 [ORN/BLUY GRN/YEL 3 [BLUmED @ [WHT/RED
@ [RED/BLU 4 [wHTBLU @ | OANAWHT @ |BLK? 11 |RED
5 |BLU/YEL @ |RED/BLY ® Bk’ @ |BLK/YEL
® [wHT/GRN @ | YELBLK
7 [BLu G [ YEL/WHT

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK
and YEL/BLK: are not the same).
O: Related to Fuel and Emissions System.

{cont’d)
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System Description
System Connectors [Engine Compartment] (cont’d)

H22A1 engine (USA: Si VTEC/Canada: SR-V)
H23A1 engine (USA: Si/Canada: SR}

C320

C105

LEFT ENGINE
COMPARTMENT

N\ Yy
\( WIRE HARNESS

ENGINE
WIRE c102
HARNESS
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WHT/RED

(0]

@ |WHT/GRN
3 [wWHY/BLU
4

BLK/YEL

€106

&

(0} LU
[@]vemx |

c12

RED/BLU

c102

(@]en ]

C107

RED/BLK

RED/BLK

YEL/BLK

RED/BLK

RED/BLK

= |3|®|18[e|6

c310

(1]

[OILE I
[@ o]

(2]
-
o
W

B

RED/BLK

RED'

=
i

C108

O [GANAWHT?
RED/YEL

(1)
[
N
o

WHT/BLU

BLU/WHT

RED/WHT

_ﬂ
]
—t

ED/BLK

(3]
-
@ g
0

BLK/YEL

c321

B

RED/GRN

C106

ve— |
N]
-

RED7BLK

c11,

(L

RED/GAN

LK'

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK+
and YEL/BLK: are not the same).
(: Related to Fuel and Emissions System.

{cont’d)
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System Description
System Connectors [Engine Compartment] (cont’d)

F22A1 engine (S):

c113

MAIN WIRE
HARNESS

ENGINE WIRE
HARNESS
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c113 C114 €115 C117 Ct122
1 1123
3
D [ YELAWHT ) [GANAWHT? @ [oRN? 0 | AEDAWHT
RED/BLK - WHT BLK/YEL GAN/WHT?
GRAN/WHT? 3 | ORNAWHT BLK? WHT/BLK
@ | YEUBLK
C125 C420 Ca
1
102]3]a 1 [1]2]3]
56|78 2
3
@ JORN? BLK 1 [WHT
ORN/BLU @ |GRN/BLK 2 |BLK/GRN
BLU/GRN @ [BLK/YEL @ |WHT
@ | YEL/GAN'
® |WHT
WHT/BLLS
@ | BLU/YEL
8 [BLU
Cc422 C424
1|2 4|5
1/ 2]] s
71 8(9 (10|11
a|s5{6]7
1 [WHT/BLU {ABS] 1 [RED/BLU 6| —
2 [wHT/BLU 2 |WHT/GAN (ABSI | () |WHT/YEL
@ |WHT/RED 3| — 8 _|WHT/BLK (ABS]
4 [BLK 4 |RED/GRN 9 |BLK/YEL (RBS)
5 |BLU/RED 5 [WHT/GRN 10 [WHT 1ABS)
6 |WHT (ABS] 11 [WHT/BLU
T [wHTvEL

NOTE: Different wires with the same coler have been given a number suffix to distinguish them (for example YEL/BLK,
and YEL/BLK:z are not the same).
O: Related to Fuel and Emissions System.

{cont’d)
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System Description
System Connectors [Engine Compartment] (cont’d}

F22A1 engine (S):

MAIN
WIRE
HARNESS

ENGINE WIRE
HARNESS

G101
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caz2s Ca26 C432 (M/T}
v S
[3]2] 123 21
7(6]5 |4 als I 6|7 .
1110/ 9|8 ’/l 9
14(13(|12
) [wHT BLK/BLU {1 | RED/YEL ® |WHT/BLK @ | BRN/BLK
WHT/BLU ® |REDBLK , |GRNBLK 8 |WHT/YEL @ [wHT
BLU/YEL @ | GAN/WHTZ WHT/BLK {A/T) @ | YEL/BLY @ |ORANAWHT
BRN D |8LK/RED 3 [YEL 8| — 4| —
RED? i3 [oRN? RED/AWHT (A/T] ® |RED/GRN
BLuU 49 |ORN/BLU @) | RED/WHT 10| —
@ | veL @ |BLU/GRN
C432 (AIT) caa3
—1
[3]2] [1]2]s
7 I 6 [5 | 4 4|5(6|7
I/l 9' Bl 891011
|12{13] 14|

1 [BLU/GRN ® [BANBLK (D | YEL/GRN' ® |ORNT
2 | BLU/YEL @ [wHT 2 | YEL/RED 9 |WHT/BLY
3 [ORN/BLU 8 [GAN/YEL 3 ]BLU/RED ® |WHT/RED
4 [wHTBLW @ [ORANMWHT @ [BLK? 11 [RED
5 |BLU/YEL 0] — BLK' @ [BLK/YEL
WHT/GRN B | YEL/BLK
7 |BLU ) | YELAWHT

NOTE: Different wires with the same color have been given a number suffix to distinguish them {for example YEL/BLK:
and YEL/BLK: are not the sams).
O: Related to Fuel and Emissions System.

{cont'd)
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System Description
System Connectors [Engine Compartment] (cont’d)

F22A1 engine (S):

€106

e T i
c101 . e )
. -*’y c111
€310

ENGINE cto2

WIRE

HARNESS LEFT ENGINE
COMPARTMENT
WIRE
HARNESS
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c101 c102 €103 c104 C105
] =L | AL L
CTENS s N 35 I i T
08 (RS (@ [ReoEK ]
& [wHTIoAN [@len ] (@m0 [@ [erw [@lvel
3 [WHT/BLU
4 | BLK/YEL
C106 €107 C108 C111
11213
4|5
I O [© oA ]
(@ [véveik | @ [reorax [@ [ebve. @lex ]
) YEL/BLK
RED/BLK
RED/BLK
6 —
C310 C320 C321

B!
([

Gl L T [WHTE (OIS
(@ Jorcve ] & [sruwiT
3 [REDAWHT

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK:
and YEL/BLK:2 are not the same).
2: Related to Fuel and Emissions System.

{cont’d}
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System Description

System Connectors [Dash and Floor] (cont’d)

DASHBOARD WIRE
HARNESS

MAIN WIRE
HARNESS

Ca63
C325

LEFT ENGINE
’ COMPARTMENT
WIRE
HARNESS

can

LEFT SIDE
WIRE HARNESS
C478
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ca4a2 C443 €445 (AT) c4a51
1 2 1(2|3 4|5
| SHD BEn
D LT GAN/RED 1T [GRN/BLK 7 [GRNIRED & [wHT
|@ [eRNWHT | 2 [ — 2 [GRNBLU 8 |BLK 2z} —
@ [BLK/RED 3 [GRN/YEL 9 [GRN/BLK 3 | BLK/WHT
4 [LT GRN/WHT 10 | YEL
5 [PNK @ [GRNWHT
GAN 12] —
C461 C463 C466
. ————
((°[8]7]l8] . [5[4] T2 1o ef A 7][6[s a3z E@E]
t2oj1shsf[17 1413 22210/ 1918 1514
1] — 1| — @ [BLUMRED 12] — 1 |WHT/BLU
2 |BLK/GRN®* 2] — @ |RED/BLU 13| — 2 |BLK/YEL
3| — 13 |RED/BLK 3 [YEL/BLK @ |BLU/BLK 3@ (WHT/RED
4 | GRN/BLK 14 [RED/BLU 4 | WHTIGRN 16 | YELAWHT
® | YEL 18 — 5 |BAN (ABSI 18] —
6 | WHT/YEL 18] — 6 [GAN/BLD aBS) 17 —
7 |GRN/RED 17 [YELWHT 7 |GRN/REG 18 [BLUY
8 [BeUsYEL 18 | GRN/RED 8| — 19 [BLUWHT
9 [GRY/WHT 18 | RED/YEL ® {RED/WHT & [BLK/YEL
0] — 20 | BRN/WHT 3 | WHT/BLU @ [RED?
@ | BLurwHT @ |RED/GRN
c469 c4aM ca718
23 5le[7 2]3]41516 1L 8 aho1 2] [6]s
8[a] /] 11 13014 138l 16] T18[1a 2122 1{3fs|7
1] — @ [GRNWHT' 1] — 12] — YEL/BLU ® |BLK/YEL
2 |BLu/mED GRAN/WHT! 2 [Bk 13 [BLK BLK? ® [8LU/MAED
@ [YeusLu 10| — @ [BLK/YEL 14] — YEL/BLK @ [yeL
a [ — 11 |BLUMWHT @ |BLK/YEL @ [BLuiRED 4 — & [GRN/BLKT
5 18LU 12| — ® | BLK/YEL @ |BLK/RED
6 |BLK 13 [BLY & | GAN/YEL 17 —
7 | veL 14 [BLK/AYEL i — 18 BLK
8 | YELWHT 18 [ BLK/YEL
9 | YEL/RED 20 —
10 [GRN/BLU 21 [WHT/BLK
11 [ YELBLK 22 | YEL/RED*

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK:
and YEL/BLK: are not the same).
O: Related to Fuel and Emissions System.

* : Canada
**: Canada {with heated seats)




System Description
System Connectors [Dash and Floor] {cont’d)

DASHBOARD WIRE
HARNESS

ce01
Cc479
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c612
—
1 4 57
8 |9ho[1112lxhal14] 1516
1 |PNK 9 |LT GAN/WHT
2 —_— 10 | GRNJYEL
3 —_— 11 [GRN/BLU
4 |ORN 12 [ GRN/ORN
5 |YEL @3 |GAN
B —— 14 |GRAN/RED
7 I1YEL % |GRNMWHT
LT GAN 16 |BLK

care €601
12 la 567
2|1 al 111 IED
4|3
1 |GRY 1 |RED/BLK 8 [GRN/YEL
@ | WHT/YEL 2 |GRN/BLU 10| —
@ | GRN/WHT! 3 — 11 [BLK/YEL
4 [LT GRN @ [YEL 2] —
S | BLU/RED 13 —
§ | GRN/RED 14 |BLK
7 | GAN/YEL 15 [BLU
8 | GAN/BLU 16 |BLK/RED
cé14
— 1
2]/]alsi6 al1011l12
16{17118[19]20/21]22]<]23/24]25]26]27]
1 — 16 | WHT/GRN
2 ) BLK/YEL 17 | BLK
3 18 | YEL*
4 {BLU* 19 | GAN/BLY
5 | WHT/BLU 20 | GRAN/BLK
6 | GRN/RED 21 | GAN/RED
7] — 22 | BLU/RED
s [ — @ | YEL
9 |RED 24 | BLK/WHT
BLU/WHT 25 | BLLW/AED
11 [GRN/WHT 26 |RED/BLU
12 [ YEL/RED 27 |RED/BLK
13 — 28| —
4| — 29| —
15 — 30| —

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK.
and YEL/BLK: are not the same).
O: Related to Fuel and Emissions System.

*. Canada

{cont'd)
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System Description

System Connectors [Dash and Floor] {cont’d)

DASHBOARD
WIRE
HARNESS

MAIN WIRE
HARNESS

Ca186

Ca17 C411
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Lo

C404 C411 (AT €415 {ECM-A}
98|76 — |5 4l3l2]|1 19|117[16(13(11|{ 97| 5 251232111 H17|15(13{11(9|7|56/3{ 1
llzor9)18[17116[15[14[13[1211710 1816| ~T12|10] /| 6 2 2624222001816 12| [8[6]4[ 2
® [GANMWHT 1AM 11 | GAN/YEL [A/T) 1] — 12 [WHT/BLU BRN 14] —
2 |GRN/RED (A/T) 12 | BRN/BLK 2 |GANAWHT D | ORNY YEL 1% | RED/BLU
@ |BLUAMHT 13 | RED/GRN 3| — 14| — RED' % | WHT/GAN
4 | YEL/RED 14 | BAN/BLK 4 — 15 [BLUSYEL GRNIYEL 1H2281 engines | 45 [ PNIC* =
® [GAN (Am 15 | RED/GAN & | YEL/BLU (1% [ ORN/RED BLU 76 | ORN/RED (A/T)
6 |wWHT/BLU 16 [LT GRN/WHT (A/T) 6 |BRNAWHT 17 | BLU/GAN ORAN/WHT @ [wHT >
7 IGRN/BLU (A/T) @@ [LT GAN (AT} (7 | RED/BLK @@ | LT GAN/BLK & |GRN/BLK' @ | RED/GRN
8 [RED 18 [WHT/YEL 8| — 19 [ ORN/BLU GRN/BLK? @ | YEL/GAN'
9 |GRN/RED 2 [oAN 9 [DRAN 20 — BLK/BLU # | YEL/GRANZ
10 | RED/BLU 20 | RED/WHT 10| — 2| — 1w — @ |BLK'
@ [ PaK 22| — @ | RED? #) | BLK?
@ |BLU/RED @ | YEL/BLK
@@ [BLUMWHT @ |BLK/RED
C416 (ECM-B) €417 (ECM-D)
—/
1513[11 9{7|56[3[1 211917|151311 8|7 3|1
161411210/ 8 4|2 2(20118| /1N412/10 /6 (4| 2
M | veLBLK BLU/RED ) TWHT/YEL @ |WHT/BLK
BRN/BLK i | ORN? @ [GRNAWHT! YEL/BLL
ORN' (A/T) b |oRN? @ |RED/BLU**" i [WHT
@ |PNK am) B | WHT @ | BRN/WHT {® [REDAVEL
(8) |BLU/BLK 3 |ORN/BLU 5| — 18 —
6| — ) |WHT/BLU LT BLU (H2241 engingl | (D | WHT/BLU
@ LT GRAN {A/T) Y |BLU/GRN @ | LT GRN/RED LT GRN/BLK {A/T)
RED/GRN 19 1BLUSYEL g — RED/AWHT
WHT/RED @ | YELAWHT
GRN/BLK @ | BLUAWHT
RED/BLK, @ |GAN/WHT?Z

NOTE: Different wires with the same color have been given a number suffix to distinguish them {for example YEL/BLK1
and YEL/BLK: are not the same).
(O: Related to Fuel and Emissions System.

***: Except F22A1 engine

(cont’d)
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System Description
System Connectors [Fuel Pump] (cont’d)

C537

11-38

LEFT SIDE
WIRE
HARNESS




C637

[Dleik ]
[@]veL ]

NOTE: Different wires with the same color have been given a number suffix to distinguish them (for example YEL/BLK;
and YEL/BLK: are not the same).
O: Related to Fuel and Emissions System.




Troubleshooting
Troubleshooting Guide

NOTE: Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should
be inspected starting with (1). Find the symptom in the left column, read across to the most likely source, then refer
1o the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system (@, etc.

PAGE SYSTEM PGM-FI
ENGINE HEATED MANIFOLD | TOP DEAD CENTER! | ENGINE | o popr, o 1 INTAKE AR o) poerric| iGNiTion | vEHICLE
ABSOLUTE | CRANKSHAFT | COOLANT TEM-
CONTROL OXYGEN . POSITION | 1% | PRESSURE | OUTPUT SPEED
MODULE SENSOR PRESSURE | POSITION/CYLINDER | TEMPERA- | gepcnp SENSOR | SIGNAL | SENSOR
SENSOR | POSITION SENSOR [TURE SENSOR SENSOR
SYMPTOM 50 56, 58, 62 64, 68 70 72 78 76 78 80 82
MALFUNCTION INDICATOR : SR RTINS BN RS PN N SSRTI RN
T S A M N I K v N [ .1 4 —| Zr&=nl= | —ridnl— | — —
LAMP (MIL}** TURNS ON | o' /\ /\ ,\ ,‘?‘\ ,\ ,‘?‘\ ,\ /\ /\
~ ! |~ ! -~ ! |~ ! Ea S . |~ ! -
MALFUNCTION INDICATOR 4 {— |
) or @) er i or @ | 1 or [ @oraecr| -8 - | -[(7 )~ | -(18]- [-(13]- | -5 )- | -1 -
LAMP {MILI* * BLINKS L e : 0 ,[1]\ ,l:?]\ /\ ,@\ Lt By ,@\

ENGINE WON'T START

® ®
@ @

DIFFICULT TO START
ENGINE WHEN COLD

®| @
©

WHEN COLD
FAST IDLE
OUT OF SPEC.

ROUGH IDLE

®| ®
©

IRREGULAR
IDUING WHEN WARM
RPM TOO
HIGH

WHEN WARM
RPM TGO
LOW

®|®

i WHILE
WARMING UP

R

®
©

FREQUENT
STALLING

AFTER
WARMING UP

®

MISFIRE OR
ROUGH
RUNNING

POOR FAILS
PEAFORM- EMISSION
ANCE TEST

®

@ @
® | @
® @

5 * i{f codes other then those listed above are indicated, count the number of blinks again. |f the MIL is in fact blinking
these codes, replace the ECM.
If the MIL is on while the engine is running, jump the service check connector. If no code is displayed {MIL stays
on steady), the back-up system is in operation.
Substitute a known-good ECM and recheck. If the indication goes away, replace the original ECM.

LOSS OF
POWER

@ ®

** USA: Canada:
MALFUNCTION el CHECK ™=~
INDICATOR :: ENGINE j@:
LAMP (MIL) LIGHT

* % %

Except F22A1 engine (s}
*+%x  H22A1 engine (USA: Si VTEC/Canada: SR-V)
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PGM-FI IDLE CONTROL FUEL SUPPLY EMISSION CONTROL
VARIABLE VALVE | VARIAVLE VALVE EXHAUST GAS
ELECTRICAL | TIMING & VALVE | TIMING & VALVE KNOCK AT E ATE {OLE AIR OTHER FUEL OTHER INTAKE RECIRCU- OTHER
LOAD LIFT ELECTRONIC | LIFT ELECTRONIC SENSOR SIGNAL A SIGNAL B CONTROL IDLE INJECTOR FUEL AR LATION EMISSION
DETECTOR |CONTROL SOLENOID(CONTROL PRESSURE s VALVE CONTROLS SUPPLY CONTROL CONTROLS
VALVE **** SWITCH **=* SYSTEM
B84 8-75 6-77 88 90 96 92 1186 13 131 153 149




Troubleshooting
— Self-diagnostic Procedures

1.  When the Malfunction Indicator Lamp {MIL} has been reported on, do the following:

1. Connect the service check connector terminals with a jumper wire as shown (the service check connector is lo-
cated behind the center console}. Turn the ignition switch on.

\ DATA LINK

\ CONNECTOR {3P)
Do not attach
the jumper wire.

SERVICE CHECK
CONNECTOR (2P)

JUMPER WIRE

\
\

2. Note the Diagnostic Trouble Code (DTC): The MIL indicates a code by the length and number of blinks. The MIL
can indicate simultaneous component problems by blinking separate codes, one after another. Codes 1 through
9 are indicated by individual short blinks. Codes 10 through 43 are indicated by a series of long and short blinks,
The number of long blinks equals the first digit, the number of short blinks equals the second digit.

USA: CANADA.:
MALFUNCTION CHECK
INDICATOR ENGINE
LAMP LIGHT
{MIL)
> = s Probile
m ?:I.h;i A eparate Prol ms:
B & Short
| —T c—T U | G e— —) " a— H m n = Sea DTC 1
e ———— LU VL. = See DTC 3
IV VU < See DTC 13
Long short
Simultaneous Problems:
N n N = See DTC 1and 3
UL rurr. = See DOTC 3 and 4
SV IV — = g DTC 3 and 14
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Engine Control Module {ECM) Reset Procedure
1. Turn the ignition switch off.

2. Remove the the CLOCK RADIO (10 A} fuse from the under-hood fuse/relay box for 10 seconds to reset the ECM.

NOTE:
#® Disconnecting the CLOCK RADIO (10 A ) fuse also cancels the radio preset stations and the clock setting.
Make note of the radio presets before removing the fuse so you can reset them.

® The radic may have a coded theft protaction circuit. Be sure you get the customer’s code number before removing
the CLOCK RADIO {10 A) fuse.

UNDER-HOOD
FUSE/RELAY
BOX

Final Procedure (this procedure must be done after any troubleshooting)
1. Remave the jumper wire.
NOTE: If the service check connector is jumped, the MIL wili stay on.

2. Do the ECM Reset Procedure.

3. Set the radio preset stations and the clock.




Troubleshooting
— Self-diagnostic Procedures (cont’'d)

DIAGONOSTIC
TROUBLE SYSTEM INDICATED Page
CODE (DTC)

0 ENGINE CONTROL MODULE (ECM) 11-50

1 HEATED OXYGEN SENSOR (HO2S) 11-56

3 11-64,

- MANIFOLD ABSOLUTE PRESSURE (MAP SENSOR) o8

4 CRANKSHAFT POSITION (CKP SENSOR) 11-70

6 ENGINE COOLANT TEMPERATURE (ECT SENSOR) 11-72

7 THROTTLE POSITION (TP SENSOR 11-74

8 TOP DEAD CENTER POSITION (TDC SENSOR) 11-70

8 No. 1 CYLINDER POSITION {CYP SENSOR) 11-70

10 INTAKE AIR TEMPERATURE (IAT SENSOR) 11-76
12 EXHAUST GAS RECIRCULATION (EGR VALVE LIFT SENSOR) 11-153

13 BAROMETRIC PRESSURE (BARO SENSOR) 11-78

14 IDLE AIR CONTROL (IAC VALVE) 11-96

15 IGNITION OUTPUT SIGNAL 11-80
16 FUEL INJECTOR 11-116

) 17 VEHICLE SPEED SENSOR (VSS) 11-82
¥ 20 ELECTRICAL LOAD DETECTOR (ELD) 11-84
g 21 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL (VTEC) 6.75
SOLENOID VALVE**
22 VARIABLE VALVE TIMING & VALVE LIFT ELECTRONIC CONTROL (VTEC) 6.77
PRESSURE SWITCH**

23 KNOCK SENSOR (KS)* 11-88

41 HEATED OXYGEN SENSOR (HO2S) HEATER 11-58

43 FUEL SUPPLY SYSTEM 11-62

*: Except F22A1 engine(S)
**- H22A1 engine {USA: Si VTEC/Canada: SR-V}

® If codes other than those listed above are indicated, verify the code. If the code indicated is not listed above, replace
the ECM.

® The Malfunction Indicator Lamp (MIL) may come on, indicating a system problem when, in fact, there is a poor or
intermittent electrical connection. First, check the electrical connections, clean or repair connections if necessary.

@ The MIL and D4 indicator light may light simuitaneously when the code blinks 6, 7 and 17.
Check the PGM-FI system according to the PGM-F| system troubleshooting, then recheck the D4 indicator light. If
it lights, see page 14-36.

® The MIL does not come on when there is a malfunction in the A/T Fl signal or electrical load detector circuits. However,
it wilt indicate the codes when the service check connector is jumped.
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If the inspection for a particular failure code requires the test harness, remave the right door sill molding and the small
cover on the right kick panel and pull the carpet back to expose the ECM. Unbolt the ECM cover. With the ignition switch
off, connect the test harness. Check the system according to the procedure described for the appropriate codeis} listed
on the following pages.

ECM COVER

DIGITAL MULTIMETER (¢
KS—AHM—-32-003 g

/c /
—a
TEST HARNESS

Y (L La— O07LAJ—PT3010A

AYAS RE AT A R A UIERIT AN AZIATI ALY BT 1) B B7 KD AL BT WaE b1 &2 0} D7 DN 011013 D13 047 D19 01
000020000 QCO0QQ|OQQOCO0DO0OC0 O00QOQCOQ0OO

00000 CG0OOO
D4 04 DN 09K DIIBI4 6 D1E BER DY

CO00QO0OQCOO0OOCOOO|0COOOQOOO
AE A M) RN AST AR AIN RN AT AT AZE B B BE AN SR I D1 0

TERMINAL LOCATIONS

{cont'd)
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Troubleshooting
— Self-diagnostic Procedures {(cont’d)

CAUTION:

@ Puncturing the insulation on a wire can cause poor or intermittent electrical connections.

® For testing at connectors othar than the test harness, bring the tester probe into contact with the terminal from the
connector side of wire harness connectors in the engine compartment. For female connectors, just touch lightly with
the tester probe and do not insert the probe.

RUBBER SEAL TESTER PROBE

; WIRE HARNESS
' TERMINAL
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— How to Read Flowcharts

A flowchart is designed to be used from start te final repair. it's like a map showing you the shortest distance. But be-
ware: if you go off the “map’’ anywhere but a ‘‘stop’’ symbol, you can easily get lost.

TART . .. . . .

Describes the conditions or situation to start a troubleshooting flowchart.

{bold type}
ACTION Asks you to do something; perform a test, set up a condition etc.
DECISION Asks you about the result of an action, then sends you in the appropriate troubleshooting direction.
STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs
{bold type) you to an earlier part of the flowchart to confirm your repair.

NOTE:

® The term “Intermittent Failure’ is used in these charts. it simply means a system may have had a failure, but it checks
out OK at this time. If the Malfunction Indicator Lamp {MIL) on the dash does not come on, check for poor connections
or loose wires at all connectors related to the circuit that you are troubleshooting (see illustration below).

Most of the troubleshooting flowcharts have you reset the Engine Control Module {ECM) and try to duplicate the diag-
nostic trouble code (DTC). If the problem is intermittent and you can‘t duplicate the code, do not continue through
the flowchart. To do so will only result in confusion and, possibly, a needlessly replaced ECM.

“"Open’’ and “Short’* are common electrical terms. An open is a break in a wire or at a connection. A short is an
accidental connection of a wire to ground or to another wire. In simple efectronics, this usually means something won't
work at all. In complex electronics {like ECM's), this can sometimes mean something works, but not the way it's sup-
posed to.

If the electrical readings are not as specified when using the test harness, check the test harness connections before
proceeding.




PGM-FI System

— System Description

BARO Sensor

Starter Signal

ALT FR Signal

Air Conditioning Signal
A/T Gear Position Signal
Battery Voltage {IGN. 1}
Brake Switch Signal

|Electronic Idle Control

|6ther Control Functions

1Tgnition timing Control

y

INPUTS ENGINE CONTROL MODULE {ECM) QUTPUTS

[ TDC/CKP/CYP Sensor Fuel Injectors
MAP Sensor PGM-FI Main Relay (Fuel Pumpl}
ECT Sensor MIL
{AT Sensor IAC Valve
TP Sensor A/C Compressor Clutch Relay
HO2S lFuei Injector Timing and Duration' iCM
VSS EVAP Purge Control Solenoid Valve

HO2S Heater

VTEC Sclenoid Valve**

ALT

EGR Control Solenoid Valve
IAB Control Solenoid Valve*
Intake Control Solenoid Valve*

PSP Switch Signal

EGR Valve Lift Sensor
Knock Sensor*

VTEC Pressure Switch**

|
|
l
[ECM Back-up Functions J

*: Except F22A1 engine
**: H22A1 engine
" PGM-FI System
The PGM-Fl system on this model is a sequential multiport fuel injection system,

v Fuel Injector Timing and Duration

. The ECM contains memories for the basic discharge durations at various engine speeds and manifold pressures. The

Hi basic discharge duration, after being read out from the memory, is further modified by signals sent from various sensors
: to obtain the final discharge duration.

Idle Air Control

Idle Air Control Valve {|AC Valve)

When the engine is cold, the A/C compressor is on, the transmission is in gear (A/T only) or the alternator is charging,
the ECM cantrols current to the IAC Valve to maintain correct idle speed.

Ignition Timing Control

® The ECM contains memories for basic ignition timing at various engine speeds and manifold pressures. Ignition timing
is also adjusted for engine coclant temperature.

& A Knock Control System is also used. When detonation is detected by the knock sensor, the igntion timing is retarded
{Except F22A1 engine).

Other Control Functions
1. Starting Control
When the engine is started, the ECM provides a rich mixture by increasing fuel injector duration.
2. Fuel Pump Control
® When the ignition switch is initially turned on, the ECM supplies ground to the PGM-FI main relay that supplies
current to the fuel pump for two seconds to pressurize the fuel system.
® When the engine is running, the ECM supplies ground to the PGM-FI main retay that supplies current to the fuel pump.
® When the engine is not running and the ignition is on, the ECM cuts ground to the PGM-FI main relay which cuts
current to the fuel pump.
3. Fuel Cut-off Control
e During deceleration with the throttle valve closed, current to the fuel injectors is cut off to improve fuel economy
at speeds over 1,100 rpm.
® Fuet cut-off action also takes place when engine speed exceeds, F22A1 (S): 6,600 rpm, H23A1 (USA: Si/
Canada: SR): 6,800 rpm, H22A1 (USA: Si VTEC/Canada: SR-V): 7,700 rpm, regardless of the position of the
throttle valve, to protect the engine from over-revving.
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A/C Compressor Clutch Relay
When the ECM receives a demand for cooling from the air conditioning system, it delays the compressor from being
energized, and enriches the mixture to assure smooth transition to the A/C mode.

Evaporative Emission (EVAP) Purge Control Solenoid Valve

When the engine coolant temperature is below 167°F {76°C) [H22A1 engine (USA: Si VTEC/Canada: SR-V}: 158°F
(70°C)], the ECM supplies a ground to the EVAP purge control soienoid valve which cuts vacuum to the EVAP purge
control diaphragm valve.

Intake Air Bypass {LAB} Control Solenoid Valve

When the engine speed is below 4,800 rpm [H22A1 engine {USA: Si VTEC/Canada: SR-V): 4,600 rpm], the IAB
control solenoid valve is activated by a signal from the ECM, intake air flows through the long intake path, then high
torque is delivered. At speeds higher than 4,800 (or 4,600} rpm, the solenoid valve is deactivated by the ECM, and
intake air flows through the short intake path in order to reduce the resistance in airflow.

Intake Control Solenoid Valve
When the engine speed is below 4,000 rpm, the ECM supplies a ground to the intake control solenoid vaive. This
opens the solenoid valve sending intake manifold vacuum to the intake control diaphragm.

Exhaust Gas Recirculation {(EGR} Control Solenoid Valve , .
When the EGR is required for control of oxides of nitrogen {NOx} emission, the ECM supplies ground to the EGR
control solenoid valve which supplies requlated vacuum to the EGR valve.

Alternator (ALT) Control .
The system controls the voltage generated at the alternator in accordance with the electrical load and drive mode,
and reduces the engine load to improve the fuel economy.

ECM fail-safe/back-up Functions

1.

Fail-safe Function
When an abnormality occurs in a signal from a sensor, the ECM ignores that signal and assumes a pre-programmed
value for that sensor that allows the engine to continue to run.

Back-up Function
When an abnormality occurs in the ECM itself, the fuel injectors are controlled by a back-up citcuit independent of
the system in order to permit minimal driving.

Self-diagnosis Function [Malfunction Indicator Lamp {MIL}]

When an abnormality occurs in a signal from a sensor, the ECM lights the MIL and stores the code in erasable memory.
When the ignition is initialy turned on, the ECM supplies ground for the MIL for two seconds to check the MIL hulb
condition.




PGM-FI System
— Troubleshooting Flowchart — Engine Will Not Start

Engine will not start.

Watch the Malfunction Indicator
Lamp (MIL) and turn the ignition

switch ON.
NO i
Did the MIL come on at all? I;?Ir_f;;m troubleshooting on page
YES
Did the MIL go off after two NO Perform troubleshooting on page
seconds? 11-52.
YES
Turn the ignition switch OFF.
|
Af3
Connect the test harness between C000000C00000 00000000 00000000000
the ECM and connectors (see 0000C000000¢0 | 00000000 00000000000
page 11-45). |
A24

l—— Less than 1.0 V?
Turn the ignition switch ON.

Measure voltage between bedy
ground and the following termi-
nals individually: A23, A24.

Repair open in wira(s] betwean
NO ECM and G101 {located at ther-
mostat housing) that had more

Is there less than 1.0 V?

YES than 1.0 V.
Inspect fuel pressure (see page
11-116).
NO ;
< is fuel pressure OK? '::l.,:.;s?s necessary (ses page

YES

Perform ignition system check
{ses section 23).
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The Malfunction Indicator Lamp
{MIL) naver comes on (even for
two seconds) after ignition is
turned on.

<Is the iow oil pressure light on?

YES

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see
page 11-45).

Connect A13 terminal to body
ground,

Turn the ignition switch ON.

< Is the MIL on?

YES

Measure voltage between body
ground and the following terrmi-
nals individually: A23, A24,

< Is there less than 1.0 V?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goas away, replace the origi-
nal ECM.

NO

NO

NO

r Troubleshooting Flowchart — Engine Control Module (ECM)

Inspect No. 13 METER (10 A}
fuse (in the under-dash fuse/relay
box).

L

NO
Is the fuse OK?

Raplace the fuse.

YES

Repair open in YEL wire between
No. 13 METER {10 A) fuss and
gauge assembiy.

A13
|

©000000000000[06000000
0000006000000 ] 00000000

— Replace the MIL bulb.

~ Repair open in BLU/WHT wire
betwesn ECM (A13) and
gauge assembly.

1
A23

00000000000
00000000000

0000000000000 00000000
000000000000 | O00C0O0QCO00

T
A24

Less than 1.0 V?@

-]

Repair open in wire{s) between
ECM and G101 {locatad at ther-
mostat housing) that had more
than 1.0 V.

00000000000
C00000QC0O000
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PGM-FI System
— Troubleshooting Flowchart — Engine Control Module (ECM)

NOTE: When there is no code stored, the MIL will stay
The Malfunction Indicator Lamp on if the service check connector is jumped.

(MIL) stays on or comes on after
two seconds.

Connect the service check con-
nector terminals with a jumper
wire (see page 11-42).

Turn the ignition switch ON.

Does the MIL indicate \ YES

any Diagnostic Trouble Go to self-diagnostic procedures

(see page 11-40).

Code (DTC)? —
021l (-}
NO 0000000000000 |0c0C0000E 00000000000
c0000000c0000] 00000000 0Qo0000000e |
Remove the jumper wire from the D4 {+)
service check connector. l—g Vv?
| AT: 11
| I Turn the ignition switch OFF. (AT V)
} Try to start the engine.
YES Connect the test harness between
Did the engine start? the ECM and connectors (see
page 11-45),
NO I
Turn the ignition switch ON,
l
; Measure voltage between D4 (+)
| terminal and D21 {—} terminal.
|
YES Connect the service
Is there approx. BV {A/T: 11 V}? check connector termi-
nails with a jumper wire.
NO
Repair short to body ground in
BRN/ WHT wire between the ECM Measure voltage be-
(D4}, Transmission Control Mod- tween D4 {+) terminal
ula {TCM), ABS control unit or and D21 (~) terminal.
4WS control unit and service
: check connector.
*
— Repair open in BRN/WHT wire
between ECM (04) and serv- | Y&° Is there approx. 5 V
. ica check connector. (AT 11 W17
Remove and inspect the NO. 4 — Repair open in BLU/WHT wire
BACK UP {10 A} fuse in the under- botwesn service check con- NO
dash fuse/relay box. nector and ECM {D21).
Remove the jumper
F wire from the service
~ NO check connector.
' - Is the fuse OK? Replace the fuse. I
YES {To page 11-53)
: *NOTE: After repair, disconnect the service check con- pag
| nector jumper wire, test drive the car, and recheck the
{To page 11-53) MIL for code.
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(From page 11-52)

Inspect the ECU (ECM} {15 A)
fuse in the under-dash fuse/retay
box.

@ s the fuse OK?

YES

Turn the ignition switch ON.

Disconnect the 3P connector of
each sensor one at a time:

* MAP sensor

* EGR valve lift sensor

* Throttle Position (TP) sensor

< Does the MiL remain ON?

YES

Turn the ignition switch OFF.

Connect the test harness.

Disconnect the ““D’* connector
from the ECM only, not the main
wire harness (see page 11-45}).

Check for continuity between
body ground terminals D19, D20.

Is there continuity?

NO

Reconnect all the sensor con-
nectors.

Reconnect the 'D’' connector to
the ECM.

Turn the ignition switch ON.

{To page 11-54)

NO

NO

YES

(From page 11-52)

Turn the ignition switch
OFF.

Replace the fuse.

Substitute a known-good ECM
and racheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

Replace the sansor that caused
the light to go out.

Disconnect ‘A’ con-
nector from the ECM.

Turn the ignition switch
ON.

NO
Is the MIL ON?

>

YES

Repair short to body
ground in BLU/WHT
wire between the ECM
{A13) and the MIL.

D‘} 9
0000000000000 [00000000F 100000000060
Q000000000000 ] 00000000 e 4 OC0000000G0
|
D20
= —
= =
Continuity?
— Repair short to body ground in
RED/WHT wire between ECM
{D19} and MAP sensor or EGR
valve lift sensor.
— Repair short to bedy ground in
YEL/WHT wire between ECM
(D20} and TP sensor.
{cont’d)
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PGM-Fl System

{From page 11-53)

Measure voltage hetween body
ground and the following terminal
individually: A26, B2.

0000000000000 00000000
0000000000000 | 00000000}

I
A26 B2

— Troubleshooting Flowchart — Engine Control Module (ECM) (cont’d) ———

QCoOOQ00000
Q0000000000

E Less than 1.0 V?

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO Repair open in BLK/RED (A26) or
{ is there less than 1.0 V? BRN/BLK (B2) and G101 (located
at thermostat housing}.
YES
1 r
A25 (+1) B|1 (+)
Measure voltage between A26 0000000000000 ]00000000 000000000C0
{ -} and the following: B1 {+) and 000000000000¢ | 00000000 00000000000
A25 (+}. M
i BATTERY A26 {-) BATTERY
VOLTAGE? VOLTAGE?
— Repair open in YEL/BLK wire
NO between ECM (A25, B1) and
PGM-Fl main relay.
I ?
s there battery voltage! — Check PGM-FI main relay and
YES wiring connectors at PGM-FI
main relay.
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PGM-FI System
— Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S)

i@: :[i]: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code {DTC) 1: A problem in the
A== ==~ Heated Oxygen Sensor (HO2S) circuit.

The Heated Oxygen Sensor (HO2S) detects the oxygen content in the exhaust gas and signals the ECM. In operation,
the ECM receives the signals from the sensor and varies the duration during which fuel is injected. The HO2S has an
internal heater. The heatsr stabilizes the sensor’s output. The HO2S is installed in the exhaust manifold {H23A1 engine
(USA: Si/Canada: SR}, H22A1 engine {USA: Si VTEC/Canada: SR-V): in the exhaust pipe A}.

HEATER
ZIRCONIA TERMINALS
ELEMENT —— { STOICHIOMETRIC

VOLTAGE (V} S AIR-FUEL RATIO
rd

o';gui:‘_{'rfl—?%:j I.l I P

| =Y
vy L'——-

SENSOR

: TERMINALS

RICH — AIR- — LEAN
FUEL

| ~ ! o o~ _ 1 -
| el -1 - RATIO
™~ ™

— The MIL has boen raported on.

— With service check connector
jumped (see page 11-42}, code
1 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Warm up engine to normal oper-
ating temperature {the radiator fan
comes on}.

]
|
:
E

Run engine for 60 seconds.

Read test with the manual trans-
' mission in 4th gear { A/T:
position]).

Starting at 1,600 rpm, accelerate
using wide open throttle for at
least 5 seconds. Then decelerate
for at least 5 seconds with the
throttle completely closed.

Intermittent failure, system is OK
at this time. Check for. poor con-
nections or loose wires at C432
{located at right shock tower),
C114 (HO2S) and ECM.

is the MIL on and does it indi- NO
cate code 17

YES

Go to page and perform test for
cmtn 43 (see page 11-62).
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PGM-FI System )
— Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S) Heater

(=01
P N

The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem in
the Heated Oxygen Sensor {HO28) Heater circuit.

(&)~ -
AN e

— Engine is running. -

- The MIL has been reported on.
With servica chack connector
jumped {see page 11-42), code
41 is indicated.

Do the ECM Reset Procedure (see

- H23A1 engine {USA: Si/Canada: SR)
page 11-43). H22A1 engine {USA: $i VTEC/Canada: SR-V):
\ \ Start the engine. \ e I —
temn is OK at this time
{test drive may be
Is the MIL on and does it indi- \, NO | fecesssnyl.
cate code 417 -neck for p 3Nnac
tions or loose wires at
YES C432 (located at right

shock tower), C114
{HO2S) and ECM.

Turn the ignition switch OFF.

Disconnect the 4P connector from
the HO2S.

Measure resistance between ter-
minals C and D on the HO2S.

< Is there 10—40 Q?

YES

(To page 11-59)

NO

Replace the HO2S.

DIGITAL
MULTIMETER
KS—AHM—-32-003

F22A1 engine {S):

® /

10—40 07

DIGITAL
MULTIMETER
KS—AHM-—-32—-003
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| (From page 11-58) H23A1 engine
(USA: Si/Canada: SR),
H22A1 angine
Check for continuity to body (USA: §i VTEC/Canada: SR-V):
ground on terminals C and D of
the HO2S,
YES
< Is there continuity? Replace the HO2S.
NO

Check for continuity between ter-
minai D and terminals A and B in- i
dividually. HO2S

45 N-m
F22A1 engine {S): (4.5 kg-m,
YES 33 Ib-ft)
< Is there continuity? Replace the HO2S. 1
NO < \
Turn the ignition switch ON. s \
A
At HO2S harness, measure vol- } E
tage between YEL/BLK (+} termi-
nal and ORN/WHT {—} terminal.

HO2Ss
45 N-m
(4.5 kg-m, 33 ib-ft)

YES Disconnect the ‘A’ connector
?
< Is there battery volage? from the ECM.

NO

Measure voltage between YEL/

BLK (+) terminal and body At HO2S harness, measure voli-

tage between YEL/BLK {+) termi-

ground. nal and ORN/WHT {—) terminal.
YES Repair short in ORN/
< Is there battery voltage? WHT wire between
ECM (A6) and HO2S.
NO

NO Repair open in YEL/BLK

< Is there battery voltage? wire between HO2S

and PGM-FI main relay.

YES

Turn the ignition switch OFF,

Reconnect the HO2S connector.

{To page 11-60) {To page 11-60)

{cont’d)
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PGM-Fl System
— Troubleshooting Flowchart — Heated Oxygen Sensor (HO2S) Heater (cont'd)T

{(From page 11-59}
{From page 11-59)

Connect the test harness "‘A'"
connector to the main wire har-
ness only, not the ECM (see page
11-45).

Connect an ammeter between ter-
minals AG (+) and A26 (-}

* Monitor over a 5 minutes period.

Replace the HO2S. 0.1 A?*

YES Is the current less than >

NO

Substitute 2 known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-

nal ECM.
L .
|
|
4
y
g
| Reconnect the 4P connector to
PJ the HO2S.
1
A23] -1
Connect the test harness '"A’ BATTERY 0000000000060 |0coo00000 00000000000
connector to the main wire har- VOLTAGE?| ©0 90000000000 | 00000000 00000000000
ness only, not the ECM (see page T
11-45). AG (+)

Turn the ignition switch ON.

Measure voltage between AB {+}
terminal and A23 {—) terminal.

NO Repair open in ORN/WHT wire be-

Is there battery voltage? tween ECM (A6) and HO2S.

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion'goes away, replace the origi-
nal ECM.




PGM-FI System
— Troubleshooting Flowchart — Fuel Supply System

~ | - - . . .
__ \_“7 The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC} 43: A problem in
A=< 55~ the Heated Oxygen Sensor {HQ2S) circuit or a problem in the Fuel Supply System.
~_ e o~
~ (=) - ;@—
1 ~ T
— The MIL has been reported on. From code 1 trouble-
— With service check connector shooting (page 11-58).
jumped isee page 11-42), code

43 is indicated.

[

Is the code 43 accompanied by YES Go to Fuel Supply System (see
the MIL and poor driveability? page 11-113).

NO

Do the ECM Reset Procedure
{see page 11-43).

Warm up engine 10 normal oper- -
ating temperature (the radiator fan
comes on).

Held engine at 3,000 rpm for two
minutes.

(AT or osition.)
E @ P Intermittent failura, system is OK
I at this time (test drive may be

< Is the MIL on and does it > NO g;ﬁﬂsksafr:i.pmr . . “ction
indicate code 437 oc! r onn s or
nd © loose wires at C432 {located at

YES right shock tower), C114 {HO2S} -
and ECM.
Turn the ignition switch OFF.
NOTE:
* Use DIGITAL MULTIMETER

{KS-AHM-32-003) or equivalent.

Connect the test harness between + Use 2 Volt range.

the ECM and connectors (see

page 11-45). -
| [eYeYeJelelvTeaToloYulololol Nulolololodele o] 00000000000
WiththeignitionswitchOFF, wait OO?OOOOOOOOO? Q0000000 QOO00000O000
for at least two minutes. A6 A26
| —— |
| JUMPER WIRE
install a jumper wire on-the test
harness between A6 and A26. 10000000000000|0000C0O00OE 0Q0OQU0OO0000
l 0000000000000 Q0000000 3 000000p0000
A26 (—)  Voltage shouid start at D14 {+}

Turn the ignition switch ON. 0.4—0.5 V when the

| ignition switch is first
turned on, and decrease

Measure voltage between D14 to below 0.1 V in less
(+) terminal and A26 () termi- than two minutes.

nal as soon as the ignition switch

is turned on.

{To page 11-63)
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(From page 11-62}

Is there 0.1 V or less when the
ignition switch is first turned
on?

\ ves

Disconnect the 4P connector from
the HO2S.

NO

Measure voltage between D14
(+} terminal and A26 (-}
terminal.

YES
is there more than 0.1 V?

Replace the HO2S,

NO

Disconnect the 4P connector from
the HO2S.

Disconnect the “’D'" connector
from the main wire harness.

Measure voltage between D14
(+) terminal and A26 (—) ter-
minal.

YES
Is there more than 0.1 V?

NO

Repair short in WHT
wire between ECM
{D14} and HO2S.

Measure voltage at the engine
wire harness side of the HO2S
connector between GRN/WHT
{—) and WHT {+).

Substituts a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

< Is there more than 0.1 V?

NO

YES

Replace the HO2S.

Check for open in WHT wire be-
tween ECM {D14) and HO2S. if
wire is OK, repair open in
GRN/WHT wire between ECM
{D22) and HO2S.

H23A1 engine (USA: Si/Canada: SR),

F22A1 engine {S):

WHT
(+)

GRN/
WHT (-]

DIGITAL MULTIMETER
KS—AHM-32-003

HO2S
45 N'm
(4.5 kg-m, 33 Ib-ft)

HO2S
45 N-m
(4.5 kg-m, 33 Ib-ft}

H22A1 engine (USA: Si VTEC/Canada: SR-V):

“GRN/
WHT (-}

WHT (+)

DIGITAL MULTIMETER
KS—AHM--32-003
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— Troubleshooting Flowchart —Manifold Absolute Pressure {(MIAP) Sensor ——

:: :C:li'i The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 3: An electrical
S N problem in the Manifold Absotute Pressure {MAP} Sensor system.

~ L -~ -
u—_[I]_ The Malfunction indicator Lamp {MIL} indicates Diagnostic Trouble Code (DTC} 5: A mechanical
<7 ~~—37—~ problem (vacuum leak} in the Manifold Absolute Pressure {MAP) Sensor System.

The MAP sensor converts manifold absolute pressure into electrical signals and inputs the ECM.

VACUUM
CAVITY QUTPUT

VOLTAGE

o 5 10 15 20 25 30 in. e 0
- - - R NG
— Engine is warm and running. 100 200 300 400 500 €00 700 {mn Hg}
— The MIL has been raported on.
— With service check connactor
jumped {see page 11-42), code

3 is indicated.

Do the ECM Reset Procedure {see
page 11-43h

idle.

1 Start the engine and allow it to

Intermittent failure, system is OK

) at this time (test drive may be
I NG necesaryl.

< Lsatt:ecmlé g;' and does it indi- Chack for poor connections or

loose wires at C463 (located un-

der left side of dash), C320 (MAP

sensor) and ECM.

YES

Turn the ignition switch OFF.

Disconnect the 3P connector from
the MAP sensor.

Turn the ignition switch ON.

{To page 11-65)

SENSOR
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(From page 11-64)

Measure voltage between RED/
WHT (+) terminal and body
ground.

is there approx. 5 V?

NO

Turn the ignition switch OFF.

Connect the test harness "'D””
connector to the ECM only, notto
the main wire harness {see page
1 1-45),

Turn the ignition switch ON,

Measure voltage between D19
{+) terminal and D21 (-)
terminal.

Is there approx. 5 V?
| NO

Repair open in RED/WHT wire be-
tween ECM (D19) and MAP
sensor.

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

{To page 11-66)

YES

YES

]

NO

00Q00QCOCO0000
Q0Co00QOQOC00CO

jsasisialals fele]
DOOOOC00

Measure voltage between RED/
WHT { +) terminal and BLU/WHT
{—) terminal.

< Is there approx. 5 V?

D19 {+] D21 (—)

00000000000
CO0C000O0GCO

NO

YES

Repair open in BLU/
WHT wire beatween
ECM (D21} and MAP
sensor.

Measure voltage between WHT/
BLU (+) terminal and BLU/WHT
{—} terminal,

Is there approx. & V?

YES

Turn the ignition switch OFF.

l

Aeconnect the 3P connector to
the MAP sensor.

[

Connect the test harness between
the ECM and connector {see page
11-45).

Turn the ignition switch ON.

(To page 11-66)

{cont'd}
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PGM-FI System
— Troubleshooting Flowchart — Manlfold Absolute Pressure (MAP)} Sensor (cont’d)

(From page 11-65} {From page 11-65)
I
Measure voltage between D17
(+) terminal and D21 (-—)
terminal.
Turn the ignition switch OFF.
Connect the test harness D"
connector to the ECM only, not to
the main wire harness {see page NC
11-45). ( Is there approx. 3 V7 ::r""“ the MAP sen-
YES
Substitute a known-good ECM
and recheck. If symptom/indica-
Turn the ignition switch ON. tion goes away, replace the origi- 3V?
nal ECM |—]
D17 {+1 D21 {-}
!
Measure voltage between D17 0000000000000 ]| 00000000 00000000b00
t+) terminal and D21 (-} 0000000000000]00000000 00000000000
terminal.
— Repair short in WHT/BLU wire
YES between ECM {D17) and MAP
3 sensor.
< Is there approx. 5 V2 — Repair open in WHT/BLU wire
NO between ECM (D17} and MAP
sensor.
Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
{(cont’d)
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— Troubleshooting Flowchart — Manifold Absolute Pressure (MAP} Sensor (cont'd) -

~_ 1 - ~ -
-~ | ~ -~ ] ~

— The MiL has been reported on.

— With service chack connector
jumped (ses page 11-42), code
5 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Start the engine and keep enging
speed at 2,000 rpm for one
minute with the manual transmis-
sion in neutral (A/T:[P]or [N} po-
sition}.

— Intermittent failure, system is
QK at this time (test drive may

P NO be necessary). .

Eaga‘ Ei:cr)\fjlé- g? and does t indk — Check vacuum hoses, pipes
and connections.

— Maka sure all connectors are
secure.

YES

MAP SENSOR

4 T Turn the ignition switch OFF.

Disconnect #271 hose from the
throttle body, connect vacuum
pump to the hose and apply
vacuum.

VACUUM PUMP/
GAUGE
A973X—041—XXXXX

#21 HOSE

NO Connect a vacuum pump fo the

i ?
Does it hold vacuum? MAP sensor and apply vacuum.

YES
NO -
Does it hold vacuum? Replace the MAP sen
sOr.
YES
Connect a T-fitting from a vacu- Repair vacuum leak in hose rout-
um gauge between the throttle ing between MAP sensor and
body and #21 hose. throttie body.

(To page 11-69})




{From page 11-68)

Start the engine.

NO Remove rastriction from throttle
body.

< Is there manifold vacuum?

YES

Turn the ignition switch OFF,

Connect the test harness between
the ECM and connectors [see
page 11-45}.

Turn the ignition switch ON. 3v?

D17 (+Il DIZ‘I {-}

Q000000000000 ]|00C0O00000 00000000000

Measure voltage between D17

{+) terminal and D21 {—) 0000000000000 | 00000000 4 00000000000
terminal.
NC
4 Is there approx. 3 V? Replace the MAP sensor.
YES
Start the engine and allow it to -
idle.
NO
Is there approx. 1 V? Replace the MAP sensor.
YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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— Troubleshooting Flowchart — TDC/CKP/CYP Sensor

] -
2: ,E]: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC} 4: A problem in the
~ =5« ~ 7~ Crankshaft Position {CKP) Sensor circuit.

:/ :: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) B: A problem in the
- : B N Top Dead Center (TDC} Sensor circuit.

\‘: :lil: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 9: A problem in the
P ‘- - — Cylinder Position (CYP} Sensor circuit.

The CKP Sensor determines timing for fuel injection and ignition of each cylinder and also detects engine speed. The
TDC Sensor determines ignition timing at start-up {cranking) and when crank angle is abnormal. The CYP Sensor detects
the position of No. 1 cylinder for sequential fuel injection to each cylinder.

ROTOR
SHAFT
[c o]
= [ca)
S T N N N P R 1 = |O
; &8 )-o[9]- ~
i /\/,\/,\/?\ — b '“_,l
t f TOC
¥ — The MIL has been reported on. d ROTOR
LY — With service check connector
: jumped (see page 11-42), code
4, 8 and/or 9 are indicated.
l
o Do the ECM Reset procedure {see CYP CKP
page 11-43). ROTOR ROTOR
Start the engine. )
Intermittent failure, system is OK
at this time (test drive may be
Is the MIL on and does it indi- NO g:‘:isafml' oor connections or View from
cate code 4, B and/or 97 loose wirespat €425 lloc:te:.i :t F22A1 terminal
ina (S): N
VES right shock tower), C126 (Tbc/ | onaine {5} side
CKP/CYP sensor} and ECM.
H i USA: Si/C da: SR), .
Turn the ignition switch OFF, Hggg} ::g;:: ¢ Si/Canada: SR View from
{USA: Si VTEC/Canada SR-V): terminal

side

Disconnect the 8P connector from
the TDC/CKP/CYP sensor.

{To page 11-71)
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{From page 11-70}

Measure resistance between ter-
minals of the indicated sensor.
*see table

<

is there 350700 1}?

YES

Check for continuity to body
ground on both terminals of the
indicated sensor.

<

Is there continuity?

NO

Reconnect the connector.

Connect the test harness to the
main wire harness only, not to the
ECM (see page 11-45).

Measure resistance between ter-
minals of the indicated sensor on
test harness.

*see table

<

Is there 350—700 Q7

YES

Check for continuity to body
ground on B15, B13 or B11 ter-
minals.

Is there continuity?

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

SENSOR ECM WIRE
SENSOR | DTC | reaMWAL | TERMINAL |  COLOR
cxp R B 815 BLU/GRN
F B1§ BLU/YEL
NO Replace the distributor [ B13 ORN/BLU
housing (ses section oc 8 G Bl4 WHT/BLU
23).
cvp o [} B11 ORN
H B12 WHT
YES Replace the distributor
housing (see saction
23).
CKP: -
Bi5
0000000000000 00000006 CQ0Q00000000
QQOO0000000000 0C00000Q 100000000000
B16 350-700 07
TDC:
B13
0000000000000 [0000C00dD 00000000000
[eXelelelaloloTolole o oYo] OOOOOOQO QOOOO000Q000
B14 35070007
CYP:
B11
0000000000 c00|ooo0odoo| 000000 OOO00
000000000 0OQC00 OOOOOQOOV 4 00000000000
350—7000? B12
NO Repair open in the indi-
cated sensor wires.
*goe table
Repair short to bod
YES p Y

ground in the indicated
sansor wires,
*sae tabla
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PGM-FI System

— Troubleshooting Flowchart — Engine Coolant Temperature (ECT) Sensor —

\'_ :|-—é_|j The Matfunction Indicator Lamp {MIL} indicates Diagnostic Trouble Code {DTC} 6: A problem in
- = ~==—~ the Engine Coolant Temperature (ECT) Sensor circuit.

The ECT Sensor is a temperature dependant resistor {thermistor}. The resistance of the thermistor decreases as the en-
gine coolant temperature increases as shown below.

RESISTANCE
(K1) 20
10 4§ l
54
1
] [} ]
-~ - ) -
“fe=)- -6 ])-
- | ~ - 7 ~ 014y T Y
THERMISTOR -20 0 20 40 80 B0 100120 (C)
— The MIL has been reported on. —4 32 88 104140 176 212 248 (°F}
— With service check cannector ENGINE COOLANT TEMPERATURE
jumped {see page 11-42}, code
€ is indicated.

Do the ECM Reset Procedure {see
page 11-43).

Turn the ignition switch ON.

Intermittent failure, system is OK
at this time (test drive may be

cate code 67 loose wires at C425, C426 (locat-
ed at right shock tower}, G122
YES {ECT sensoar}, A/T: C411 (TCM)
and ECM.

nacessary).
< Is the MIL on and does it indi- NO Check for poor connections or

Warm up engine to nermal oper-
ating temperature (the radiator fan
comes on}.

Turn the ignition switch OFF,

Disconnect the 2P connector from
the ECT sensor.

Measure resistance between the
2 terminals on the ECT sensor.

NO
< Is there 200—400 Q7 Replace the ECT sensor.

YES
{To page 11-73)
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(From page 11-72}

Turn the ignition switch ON.

Measure voitage between YEL/ GRN/
BLU and body ground. WHT

ECT
YEL/BLU SENSOR

YES Measure voltage between YEL/

NO

Is there approx. 5 V? BLU { +} terminal and GRN/WHT
{—) terminal.
NO
Turn the ignition switch OFF, ; NO 3:5:" ;::;n l;:“s:‘::
< Is there approx. 5 Vi ECM (D22) and ECT
AT ont YES sonsor,
ATty | .
I | Substitute a known-good ECM
| Disconnect the 22P connector | and recheck. If symptom/indica-
| from the TCM. | tion goes away., replace the origi-
| | nal ECM.
: | oS
I

I'| Turn the ignition switch ON, i
! |
t b e e - -
‘ YES
‘ < Is there approx. & V? Replace the TCM.
[
[
1
!
|

{ Turn the ignition switch OFF.

Connect the test harness “'D’’
connector to the ECM only, not to
the main wire harnass (see page

11-45).
|—5 v?
D13 {+)
Turn the ignition switch ON 0000000000000 [00000000 00000000000
9 ) 0000000000000 | 00000000 0000000000¢
T
D22 {-}

Measure voltage hetween D13
(+} terminal and D22 (-)

terminal.
YES Repair open or short in YEL/BLU
Is there approx. 5 V? wire between ECM (D13} and
ECT sensor.

NO

Substitute a known-good ECM
and racheck. If symptom/indica-

;  tion goes away, replaca the origi-
nal ECM.




PGM-FI System

— Engine is running.

— The MIL has been reported on.

— With service check connector
jumped {see page 11-42), code
7 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Start the engine.

Is the MIL ont and does it
indicate code 77

YES

Turn the ignition switch OFF.

Disconnect the 3P connector from
the TP sensor.

Turn the ignition switch ON.

Measure voltage between YEL/
WHT {+} terminal and GRN/WHT
{—) terminal.

< Is there approx. 5 V?

YES
{To page 11-75}

— Troubleshooting Flowchart — Throttle Position (TP) Sensor

INNER
BRUSH

~ | Ll - . .
___[il, The Malfunction Indicater Lamp {MIL} indicates Diagnostic Trouble Code {DTC) 7: A problem in
D e N the Throttle Position {TP) Sensor circuit.

The TP Sensor is a potentiometer. It is connected to the throttle valve shaft. As the throttle position changes, the TP
Sensor varies the voltage signal to the ECM.

BRUSH
HOLDER OUTPUT VOLTAGE (V)
BRUSH P S
1
1 |
o I
o 34 :
R |
4:'B RESISTO 2. :
1) |
° - 0.8 | THROTTLE
- PENIN
TERMINAL IDLE oL O G

THRROTTLE

NO

Intermittant failure, systaem is OK
at this time (test drive may be
necessary).

Check for pocr connections or
loose wires at C425, C433 (locat- ‘
ed at right shock tower), C113
{TP sensor), A/T: C411 (TCM)
and ECM.

TP
SENSOR

NO

Measure voltage between YEL/ i
WHT (+) terminal and body S
ground.

YEL/ RED/ GRN/

WHT BLK WHT
{To page 11-75)
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R

(From page 11-74)

Turn the ignition switch OFF.

Reconnect the 3P connector.

(From page 11-74)

Is there approx. 5 V?

<

NO

Turn the ignition switch OFF.

Connact the test harness between
the ECM and connectors (see
page 11-45),

Connect the test harness between
the ECM and connectors [see
page 11-45).

Turn the ignition switch ON.

Measure voltage between D11

Turn the ignition switch ON.

Measure voltage between D20
{+) terminat and D22 (-}
terminal.

is there approx. 5 V?

NO

Substitute a known-good ECM
and recheck. If prescribed voltage

YES

YES

Repair open in GRN/
WHT wire between
ECM (D22} and TP
sensor.

Repair open in YEL/
WHT wire bstween
ECM {D20) and TP
sensor.

{+) terminal and D22 (-} is now available, replace the origi-
terminal. nal ECM.
000000QOC0000|00000000 00000000000
0000000000000 | 00000000 100000000000
LI
D20 (+) D22 (-}
D11 {+} I sv?
1
Q000000000000 Q0000000 00000000000 | 0.5V at full close throttla?
0000000000000 | 00000000 0000000000¢ | 4.5V at full open throttle?
T

ts voltage 0.5 V at full close
throttle, and approx. 4.5 V at
full open throttie?

NOTE: There should be a
smooth transition from 0.5 V
to approx. 4.5 V as the throttle
is depressed.

YES

Substituts a known-good ECM
and recheck. If symptom/indica-
tion goes away. replace the origi-
nal ECM.

Disconnect the 22P connector
from the TCM.

Is voltage 0.5 V at full close
throttie, and 4.5 V at full
open throttle?

NOTE: There should be a
smooth transition from 0.5 V
to 4.5 V as the throttle is
depressed.

YES

Repiacs the TCM.

D22 ()

— Raplace the TP
sansor.

- Rapair open or short
in REQ/BLK wire be-
tween ECM (D11},
TCM and TP sensor.




PGM-FI System
— Troubleshooting Flowchart — Intake Air Temperature {IAT) Sensor

. | P |
. -
e ! N '

— The Malfunction Indicator Lamp (MIL} indicates Diagnostic Trouble Code {DTC} 10: A problem in the
~ Intake Air Temperature {(}AT) Sensor circuit.

The |IAT Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the intake
air temperature increasas as shown below.

RESISTANCE (k)

01N

THERMISTOR 0.1 T ——
-20 0 20 40 80 MO W01 (C)
—4& 32 88 104 14D 176 212 248 (*F)

INTAKE AIR TEMPERATURE
IAT SENSOR GRN/WHT

&) 00 :
-~ T~ T~ \

— With service chack connector

jumped {see page 11-42), code l a L e R
jumped {see pag ) ’ ,L_/ R z RED)

10 is indicated.  —— 7" \S.’ YEL
2 ) =F

— The MIL has been reported on. r‘

Do the ECM Reset Procedure {see
page 11-43).

Turn the ignition switch ON.

Intarmittent failure, system is OK
at this time (test drive may be

< Is the MIL on and does it NO necessary).

indicate code 107 Check for poor connections or
loose wires at C425, C426 {locat-
ed at right shock tower), C108
(IAT sensor) and ECM,

Turn the ignition switch OFF. 7

YES

Disconnect the 2P connector from
the 1AT sensor.

Measure resistance between the
2 terminals on the IAT sensor.

NO
< Is there 0.4—4.0 kQ? Replace the IAT sensor.

YES
{To page 11-77)
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{From page 11-76}

Turn the ignition switch ON.

Measure voltage between RED/
YEL (+} terminal and body
ground.

Is there approx. 5 V?

NO

Turn the ignition switch OFF,

YES

Measure voltage between RED/
YEL {+) terminal and GRN/WHT
{—) terminal.

<

I5'there approx. 5 V?

YES

Connect the test harness D"’
connector to the ECM only, not to
the main wire harness (see page
11-45).

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, raplace the origi-
nal ECM.

Turn the igniticn switch ON.

Measure voltage between D15
{+) terminal and D22 {-)
terminal.

Is there approx. 5 V?

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

YES

NO

0000000000000
Q000000000000

00000Q00
Q0000000

Repair open or short in RED/YEL
wire batwean ECM (D15} and IAT
sensor.

Repair

WHT wire between
ECM (D22) and IAT

sensor.

open in GRN/

r—5V?
D151I+,

ooooooodoo0O
00000000009

1
D22 ()
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— Troubleshooting Flowchart — Barometric Pressure (BARO} Sensor

2: - @j The Malfunction Indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 13: A problem in the
A~ 57—~ Barometric Pressure (BARO) Sensor.

The BARO Sensor is built into the ECM.

— The MIL has been reported on.

— Wiith service check connector
jumped {see page 11-42), code
13 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Turn the ignition switch ON.

. NO Intermittent fallure, syatem is OK
< ||rs1 dti::t?%og: :g‘; does it at this time (test drive may bes
necessary).

YES

Substitute a known-good ECM
and recheck. if symptom/indice-
tion goes away, replace tha origi-
nal ECM.

‘;
|
|
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— The MIL has been reported on.

— With service check connector
jumped (see page 11-42), code
15 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Start the engine. J

Is the MIL on and does it
indicate code 157

YES

Turn the ignition switch OFF.

Disconnect the 2P connector from
the distributor.

Turn the ignition switch ON.

Measure voltage between YEL

{+) terminal and body ground.

— Troubleshooting Flowchart — Ignition Output Signal

H23A1 engina (USA: Si/Canada: SR),
H22A1 engine (USA: Si VTEC/ Canada:
SR-V):

NO

NO

™~ ! -~ -~ . . - . .
_ﬁ _@_ The Malfunction Indicator Lamp (MIL} indicates Diagnostic Trouble Code {(DTC) 15: A problem in the
A== o5~ Ignition Output Signal circuit.

NOTE: If the engine won't start, it
may take 20 seconds of cranking to
set the code.

Intermittent failure, system is OK
at this time (test drive may be
necessary}.

Check for poor connections or
loose wires at C433 (located at
right shock tower), C126 {lgnition
Control Module {ICM}) and ECM.

F22A1 engine {S):

YEL

< {s there battery voltage?

YES
{To page 11-81}

(To page 11-81)
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(From page 11-80)

{From page 11-80)

Turn the igniition switch OFF.

Reconnect the 2P connector.

Connect the test harness between
the ECM and connector {see page
11-45).

Turn the ignition switch ON.

Measure voltage individually be-
tween A21 (+), A22 (+) termi-
nals and A26 {-) terminal.

NO
Is there approx. 10 V?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

Test the ignition coil (see section

23).

NO
< Is the ignition coil OK?

Raplace the ignition
coil.

YES

— Repair open in YEL wire be-
tween the 2P connector and
ignition coil.

— Repair open in BLK/YEL wire
between the ignition coil and
ignition switch.

10 V? )
A21 (+)
J

OOOOOOOOOObOQ_OOOOOOOO
00000000000 00000C000

T I8
A22 {(+] A26 (-]
L

10 v?

— Replace the ICM.

— Rapair open or short in YEL/
GRN wire between ICM and
ECM {A21 or A22).

NOTE: If the YEL/GRN wire was shorted,
the ICM may be damaged.

00000000000
00000000000
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— Troubleshooting Flowchart — Vehicle Speed Sensor (VSS)

:i: ‘_‘@: The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code {DTC} 17: A problem in the
et et Vehicle Speed Sensor (VSS) circuit,

The VSS generates a pulsing signal when the front wheels turn.

— The MIL has been reported on.

— With service check connector
jumped (see page 11-42}, code
17 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Road test necessary.

With manual transmission in 2nd
gear (A/T: pasition) accelerate
to 4,000 rpm, then decelerate to
1,500 rpm with throttle fully

closed. ) -
Intermittent faflure, system Is OK
at this time.
ts the MIL on and does it NO Chack for poor connections or
indicate code 177 loose wires at C433 {located at
right shock tower), C115 (VSS)
YES and ECM.

Block rear wheels and set the
parking brake. Jack up the front :
of the car and support with safe- Block
ty stands. rear wheel before
| jacking up front of
car,

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see

age 11-45).
pag COo00000000000 | 00000000 QOGCO00000000
I Q000000000009 | OCO0GO00 00000000000
L . t T
Turn the ignition switch ON. A26 (-) B10{+)
I | I |
0«12V
Block the right front wheel and or0 +5.0V?
slowly rotate left front wheel and
measure voltage between B10
{+) terminal and A26 (-] NOTE: Transmission in [N] position {A/T}.
terminal.
Does voltage pulse O V and NO
12 V {H22A1 engine (USA: Si Turn the ignition switch OFF.

VTEC/Canada: SR-V) 5.0 V)7

YES

Substitute a known-good ECM
and recheck. {f symptom/indica-
tion goes away. replace the origi-
nal ECM.

{To page 11-83)
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{From page 11-82)

Disconnect the B connector from
the ECM only, not the main wire
harness.

Turn the ignition switch ON.

Block the right front wheel and
slowly rotate left front wheel and
measure voltage between B10
(+) terminal and A26 (-}
terminal,

Does voltage pulse 0 V and
12 V (H22A1 engine (USA:
Si VTEC/Canada: SR-V): 5.0
Vi?

YES

Substitute a known-good ECM
and recheck. ¥ symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

— Repair short in ORN

wire between ECM
{B10) and the VSS,
Transmission Con-
trol Module, speed-
ometer, 4WS con-
trol unit, or cruise
control unit.

Repair open in ORN
wire betwesn ECM
{B10) and VSS.

If wire is QK. test the
VSS (see saction
23).




PGM-Fl System
— Troubleshooting Flowchart — Electrical Load Detector (ELD)

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 20: A problem in the

1 :1 Electrical Load Detector (ELD} circuit.

With service check connector
jumped {ses page 11-42}, code
20 is indicated.

Do the ECM Reset procedure (see
page 11-43).

Start engine and keep engine rpm
at idle.
Turn on headlights.

Intermittent failure, system is OK
at this time (test drive may be
NO necessary).

Check for poor connections or -
loose wires at C420 (ELD} and

Does the MIL indicate code 20?7

YES

ECM.
Turn the ignition switch OFF.
BLK ()
Remove the under-hood fuse/
relay box and remove the fuse/
relay box lower cover.
Disconnect the 3P connector from
the ELD. BLK/YEL {+1}
Turn the ignition switch ON.
Measure voltage between BLK/
YEL {+} terminal and BLK (-}
terminal. LOWER COVER
NO Measure voltage between BLK/
Is there battery voltage? YEL (+) terminal and body
ground.
YES
Repair cpen in BLK wire
YES between the 3P con-
< Is there battery voltage? nector and G403 (locat-
ed under middle of
NO dash).
Repair open in BLK/YEL wire be- .
tween ECU (ECM) (15 A) fuse {in
the under-dash fuse/relay box)
and the 3P connector.

{To page 11-85)
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{From page 11-84)

Measure voltage between GRN/
BLK terminal and body ground.

Repair open or short in GRN/BLK
< NO wire between ECM (D10] and the

Is there 4.5—5.0 V? 3P connector.
If wire is OK, substitute 2 known-
YES good ECM and recheck.

BLK (-)

GRN/BLK (+)

Turn the ignition switch OFF.

LOWER COVER

Connect the 3P connector 1o the
ELD.

Connect the test harness between
the ECM and connectors (see
page 11-45),

{To page 11-86)

{cont’d)
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PGM-Fl System

(From page 11-85)

Start the engine and allow it to
idle.

Under the conditions listed in the
chart to the right, measure vol-
tage between D10 (+) terminal
and A26 {—1 terminal.

Is the voltage listed in the chart
available?

YES

Substitute a known-good ECM
and raecheck. i symptom/indica-

nal ECM.

tion goaes away, replace the crigi-

NO

— Troubleshooting Flowchart — Electrical Load Detector (ELD) (cont’d)

Condition Voltage

Headlight switch, first position («} 1.56—-30V
Headlight switch, second position (@) 1.0-2.0V
0000000000000 | 00000000 00000000000
000000000000§ | 00000000 0000000000

A26 (-) D10 {+}

l——- Listed Voltage? -——I

Repiace the ELD.
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PGM-FI System
— Troubleshooting Flowchart — Knock Sensor (KS) [Except F22A1 engine(S)] —

~ I'I/\ -
- } ~ \ ~

T B
-~ ) ~ ] ~

— The MIL has been reported on.

— With service chack connector
jumped {see page 11-42), code
23 is indicated.

Do the ECM Reset Procedure {see
page 11-43).

Warm up the engine to normal
operating temperature (the radia-
tor fan comes on}.

Hold engine at 3,000 —4,000 rpm
for 10 seconds with manual trans-
misgion in neutral (A/T: |[N;or E]
position).

The Malfunction indicator Lamp {MIL) indicates Diagnostic Trouble Code (DTC) 23: A problem in
the Knock Sensor {KS} circuit.

Is the MIL on and does it
indicate code 23?7

YES

Turn the ignition switch OFF.

Intermittent fallure, system is OK
at this time (test drive may be
necessaryl.

Check for poor connections or
loose wires at C432 (located at
right shock tower), C112 (KS) and
ECM.

0000000000000

Connect the test harness to the
engine wire harness only, not to
the ECM (see page 11-45),

00000000 0C0Q0

Disconnect the 2P connector from
the KS.

Check for continuity between D3
terminal and body ground.

< Is there continuity?

NO
{To page 11-89)

Repair short in RED/BLU wire be-
tween ECM (D3) and the KS.

11-88
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Lt

[eluieleRele o] Q000000 00000000000
Check for continuity on RED/BLL o ° 000000 °

wire between D3 terminal and 2P

T
D3
(From page 11-88) l
[efolelelelolololoYoTololoN NotsToToToYoTo o] OéOOOOOOOOO
connector of engine wire harness. -

Continuity?

NO Repair open in RED/BLU wire be-

Is there continuity? twean ECM (D3) and the KS.

YES

Substitute a known-good KS and
recheck.

Warm up the engine to normal
operating temperature (the radia-
tor fan comes on).

Hold engine at 3,000—4,000 rpm
for 10 seconds with manual trans-
mission in neutral (A/T: [N] or
position).

Is the MIL on and does it NO

indicate code 237 Replace the original KS.

YES

Substitute a known-good ECM
and racheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

RED/BLU

KS
32 N'm {3.2 kg-m, 23 Ib-ft)




PGM-Fl System

— Troubleshooting Flowchart — A/T Fl Signal A/B (A/T only)

~__ .~ The Malfunction indicator Lamp (MIL} indicates Diagnostic Trouble Code {DTC) 30: A problem in
] ;: the A/T FI Signal A circuit between Transmission Control Module (TCM) and ECM.

— -

'~ The Malfunction Indicator Lamp (MIL} indicates Diagnostic Trouble Code {DTC) 31: A problem in
@: the A/T Fl Signal B circuit between Transmission Control Module {TCM} and ECM.

~ ! - ~ ! P
) -Be-er -3
-~ | e -~ ] .

With service check connector
jumpad, (sea page 11-42), code
30 and/or 31 ara indicated.

Do the ECM Reset Procedure (see
page 11-43).

Test drive necessary.

Drive thg car for several miles so
that the transmission upshifts and
downshifts several times.

Intermittent failure, system is OK
< Does the MIL indicate code NO at this time.

Check for poor connections or
30 and/or 317 loose wires at C411 (TCM} and
ECM.

YES

Turn the ignition switch OFF.

Connect the test harness to the
main harness only, not to the ECM B] 3
{see page 11-45). |

0QOO0CO0OCO0000 06000000 00000000000
0000000000000 09000000 00000000000
Disconnect the 22P connector ! .
from the TCM. B4

4

Continuity? Continuity?
Check for continuity between B3
and/or B4"* terminal and body

round.
g *: code 31 (A/T Fl Signal 8)
YES Repair short in ORN or PNK* wire
< Is there continuity? between ECM {B3 or B4*) and the
TCM.
NO

(To page 11-91)




{From page 11-90)

Check for continuity on ORN or
PNK* wire between B3 or B4*
and 22P connector of the TCM.

Is there continuity?

YES

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

B3

]
0000000000000 J0d000000
0000000000000 | 0POO0D00
1

NO

B4*

Repair open in ORN or PNK* wire
between ECM (B3 or B4*} and the
TCM.

00000000000
CO000000C0000




Idle Control System
System Troubleshooting Guide

NOTE:

® Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they should
be inspected, starting with (. Find the symptom in the left column, read across to the most likely source, then refer
to the page listed at the top of that column. If inspection shows the system is OK, try the next system @, etc.

® If the idle speed is out of specification and the Malfunction Indicatar Lamp {MIL) does not blink Diagnostic Trouble
Code (DTC} 14, go to inspection described on page 11-95.

IDLE AlR ALTER- |AUTOMATIC POWER HOSES
PAGE SUB - SYSTEM | ap sy | IDLEAIR | cONDI- | NATOR | e | ST | ey | STEERING | FAST IDLE|STARTING | AND
NG | CONTROL| rioke | k| eosimon SWITCH | SWITCH | PRESSURE| THERMO | A% " | Conc.
WAL
SCREW SIGNAL | SIGNAL | Sinchl | SIGNAL | SIGNAL | gienal TIONS
SYMPTOM
1 98 98 100 102 104 108 108 109 110 .
DIFFICULT TO START 0)
ENGINE WHEN COLD
WHEN COLD FAST IDLE OUT OF
SPEC.{1,000—2,000 rpm} ® @
ROUGH IDLE ®
WHEN WARM RPM TOO HIGH €) ® | @ ®
Idle speed is below
specified rpm {no @
load)

Idle speed does not
increase after initial
start up.

On modsls with

automatic transmis-
WHEN sion, the idle speed
WARM Rew [-dros in geef
TOO LOW {dle speeds drops
when air condi-
tioner in ON

tdle speed drops
when steering
wheel is turning

Idle speed fluc-
tuates with elec-

e e |06 6|0 o | 8|8
©

tricat load
WHILE WARMING
up @
FREQUENT
STALING | se7en waRMING
up @
FAILS EMISSION TEST ®
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— System Description

The idle speed of the engine is controlled by the Idle Air Control {|AC) Vaive.
The valve changes the amount of air bypassing into the intake manifold in response to electric current controlled by the
ECM. When the IAC Valve is activated, the valve opens to maintain the proper idle speed.

» TC PGM-FI
MAIN RELAY

VARIOUS
ECM < sensors

BLK
pLu [AC )

STARTING E)AL%T
£
AIR VALV iEaMO
VALVE

(cbnt’d)
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Idle Control System
— System Description (cont’d)

1. After the engine starts, the IAC valve opens for a certain time. The amount of air is increased to raise the idle spead
about 150— 300 rpm.

2. When the engine coolant temperature is low, the IAC valve is opened to obtain the proper fast idle speed. The amount
of bypassed air is thus controlled in relation to the engine coolant temperature.

IDLE SPEED
{rpm]

ENGINE
L L L : : COOLANT TEMPERATURE
-4 32 68 104 140 176 (°F)
-20 0. 20 40 60 go (°C)
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L

When the idle speed is out of specification and the Malfunction Indicator Lamp {MIL)} does not blink Diagnostic Trou-
ble Code (DTC) 14, check the following items:
= Adjust the idle speed (page 11-111)

 Air conditioning signal (page 11-98)

= ALT FR signal {page 11-100}

* A/T gear position signal (page 11-102)

» Starter switch signal (page 11-104)

+ Brake switch signal {page 11-106}

* PSP switch signat {page 11-108)

* Fast idle thermo vaive (page 11-109)

+ Starting air valve

* Hoses and connections

* 1AC valve and its mounting O-rings

If the above items are normal, substitute a known-good IAC valve and readjust the idle speed (page 11-111).

@ If the idle speed still cannot be adjusted to specification (and the MIL does not blink code 14) after IAC valve
replacement, substitute a known-good ECM and recheck. If symptom goes away, replace the original ECM.




Idle Control System
— Troubleshooting Flowchart — Idle Air Control (IAC} Valve

~ - .
_ —]ﬁ - ~ The Malfunction Indicator Lamp {MIL} indicates Diagnostic Trouble Code (DTC) 14: A problem in
, ~ /E\ the idle Air Control {IAC) Valve circuit.

The IAC Valve changes the amount of air bypassing the throttle body in response to a current signat from the ECM in
order to maintain the proper idle speed.

TO INTAKE FROM AIR
MANIFOLD CLEANER

IAC VALVE

SHAFT
VALVE SPRING

~ ! O
- | ~ /::]i ~

— The MIL has been reported on.

— With service check connector
jumped (see page 11-42}, code
14 is indicated.

BLK/

Do the ECM Reset Procedure {see
page 11-43).

Start the engine.

With the engine running and the
Is the MIL on and does it indi- NO accelerator pedal released, dis-
cate code 147 connect the 2P connector from
the |AC valve. Intermittent failure, sys-
YES tem is OK at this time
{test driving may be
Remave the 2P connector from necessary).
the |AC valve. Is there a reduction YES Check for poor conhec-
in engine rpm? tion or loose wires at
C425, CA33 (located at
NO right shock tower),
€106 (IAC valve) and
Substitute a known-good JAC ECM.

valve and retest.

(To page 11-97}
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(From page 11-98)

Measure voltage between the
YEL/BLK wire and body ground.

NO Repair open in YEL/BLK wire be-
Is there battery voltage? tween the IAC valve and PGM-FI
main relay.

YES

Turn the ignition switch off and
reconnect the 2P connector to the
IAC valve.

Connect the test harness A"’
connector to the main wire har-
ness only, not the ECM (see page e

11-45), A|9 {+]

0000000000000 00000000
0000000000009 00000000
I

0Q0Q0CGOC000
Q0000000000

Turn the ignition switch ON.

A26 ()
J

Mormentarily connect A9 terminal
to A26 terminal several times.

Substitute a known-good ECM
YES and retest. If symptom/indication
goes away, replace the original
ECM. .

Does the |AC valve click?

NO

Repair open or short in BLK/BLU
wire between IAC valve and ECM
[A9). If the wire is OK, replace the
IAC valve,




 PAEn g .

Idle Control System

— Troubleshooting Flowchart Air Conditioning Signal

This signals the ECM when there is a demand for cooling from the air conditioning system.

Inspection of Air Condition-
ing Signal.

Connect the test harness between
the ECM and connectors.
Disconnect “'B'" connector from
the main wire harness only, not
the ECM ({see page 11-45)

I
T ] BE i(+}
Turn the ignition switch ON. ]
0000000000000 [00b00000

5V? 10000000000009| 00000000
T

A26 (-}
]

Measure voltage between BG (+) .
terminal and A26 (—) terminal.

COCOO0000O00
00000000000

Substitute a known-
NO goed ECM and rechsck.
< Is there approx. 5 V? If prescribed voltage is
now available, replace
YES the original ECM.

Reconnect ‘'B"’ connector to the
!

main wire harness. A;IS

| Clickina? cocoo00doo0oc|coococoof 00000000000
Momentarily connect A15 ter- eking’ | sooooococo000¢|0oc00000 00000000000
minal to A26 terminal several A'ZG

times.

Is there & clicking noise from the \NO
A/C compressor clutch?

Connect the RED/BLU terminal of
the 4P connector on the A/C
clutch relay to body ground.

YES RED/BLU

-t View from wire harness side
L
Start the engine. Is there a clicking noise from the “\NO Saac:IIr ﬂﬁg";::ﬁ::
A/C compressor clutch? ;';', on
YES

Blower switch ON.

Repair open in RED/BLU wire be-
tween ECM (A 15) and A/C clutch
relay.

{To page 11-99)
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(From page 11-98)

A/C switch ON.

< Does A/C operate ?

YES

Air conditioning signal is OK.

NO

Less than 1.0 V?
B5i (+}

100000000000
QO00CO00000

0000000000000 00000000
000000000000 R | 00000000

Y
A26 ()
o |

Measure voltage between B5 (+)
terminal and A26 (—) terminal.

NO Repair open in BLU/BLK
< Is voltage less than 1.0 V? wire batween ECM (B5)
and A/C switch.

YES

Substitute a known-good ECM
and rechack. If prescribed voltage
is now available, replace the origi-
nal ECM.




Idle Control System
— Troubleshooting Flowchart— Alternator (ALT) FR Signal

This signals the ECM when the alternator is charging.

Inspection of ALT FR signal.

Connect the test harness between
the ECM and connectors.
Disconnect “'D'* connector from
the main wire harness only, not
the ECM {see page 11-45}.

4.5V? 1
D9|| +}
Turn the ignition switch ON. CoC0000000000{00000000 00004000000
0C0000000000e Q0000000 00000000000
T
A26 (-}
Measure voltage between D9 —
{+}) terminal and A26 (-} ter-
minal.
NG Substitute a known-good ECM
< Is there approx. 4.5 V? and recheck. If prascribed voltage
is now available, replace the origi-
) YES nal ECM.
’ Turn the ignition switch OFF.
i
§
I‘ Reconnect D"’ connector to the
main wire harness.
Warm up engine to normal oper-
ating temperature {the radiator fan
comes on}. Vol » |
l Dsll +)
Measure voltage between D9 0000000000000 ]|00000C000 0000b000000
{+} terminal and A26 (-} ter- 000000000000 |0000000OC 00000000000
minal. |
A2|6 (-}
Does the voltage decrease when
headlights and rear defogger are Turn the ignition switch OFF.
turned on ?

| YES

Do the ECM Reset Procedure (see
page 11-43}.

ALT FR signal is OK.

—
{To page 11-101)




{(From page 11-100}

Di b tor § NOTE: The radio may have a coded theft protection
isconnect “'D"’ connector from . . '

ECM only, not the main wire circuit, Be sgre you ggt the customer’s code num
harness. ber before disconnecting the battery cable.

|

Disconnect the negative battery

cable from the battery. D9
|
I jeJelolelololololotolololo N RoloYoToToToToYo) 00004000000
QOCO0OCOC0000O 00000000 O0O00000O00C0D
Check for continuity between D9
terminal and body ground.
T YES Disconnect GRN connector from Continuity 7
Is there continuity? the alternator.

| no

Disconnect GAN connector from GRN CONNECTOR

the ALT.

Connect WHT/RED wire to body
ground.

Check for continuity between D9
terminal and body ground.

Check for continuity between D9 L. NO s .
] ee ALT Inspection
terminal and body ground. s there continuity? (section 23}. P

YES
< Is there continuity? >1ES
Repair short in WHT/RED wire be-
NO tween ECM (D9) and ALT.

Rapair open in WHT/RED wire be-
tween ECM (D9) and ALT.

See ALT Inspection
{saction 23).




Idle Control System

— Troubleshooting Flowchart — Automatic Transaxle (A/T} Gear Position——
Signal (A/T only)

This signals the ECM when the automatic transmission is in [N] o P] position.

Inspection of A/T Gear Position
Signal.

Turn the ignition switch ON.

Observe the A/T gear position in-
dicator and select each position

separately.
< . i NO Sae A/T gear position indicator in-
Does the indicator light properly? spection {section 14).

YES

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors.

Disconnect “‘B”’ connector from
the main wire harness only, not
the ECM (see page 11-45}. —_— V7

. N |
. [ B7“+|

0000000000000 |0co0do0o00D
0000000000000 ] 0OCO0OCGO

lelelofolalotolololels)

Turn the ignition switch ON. 06000000000

; 1
‘ | A26 (-}
}
Measure voltage between B7
{+} terminal and A26 (-} ter-
minal.
! Substitute a known-good ECM
Is there approx. 5 V? NO and recheck. If prescribed voltage
is now available, replace the origi-
YES nal ECM.

Turn the ignition switch OFF.

|

Reconnect ‘B’ connector to the
main wire harness.

|

Start the engine.

(To page 11-103}




L

(From page 11-102)

Less than 1.0 V? ~—
B7 {+])
!

0000000000000 |ocoboooO
000000000000% | co000000

T
AZ? -}

Measure voltage between B7 ( +}

terminal and A26 (-] terminal

with the transmission in and
position individually.

I

< Is there less than 1.0 V?
YES

NO

Measure voltage between B7
{+} terminal and A26 (—) ter-
minal with the transmission in
gear.

< Is there approx. 12 V?
YES

AT gear position signal is OK.

Repair open in LT GRN wire be-
tween ECM (B7) and gauge as-
sembly.

12 v?
B7 (+)

0000000000000 |0codoooo}
0000000000009 [ 00000000

A26 (-)

Repair short in LT GRN wire be-
twean ECM {B7} and gauge as-
sembly.

CC000000000
Q0000000000

4 O00000Q0000

0000000000




Idle Control System
— Troubleshooting Flowchart ——— Starter Switch Signal

This signals the ECM when the engine is cranking.

inspection of Starter Switch
Signal. BATTERY
VOLTAGE? l
B3 (+)
0000000C00000 |0000d000 00000000000
Connect the test harness between ©000000000000G ] 00000000 00000000000
the ECM and connectors (see A26 ()
page 11-45) )
NOTE:
® M/T: Clutch pedal must be
Measure voltage between B3 {+) depressed.
terminal and A26 (—) terminal ® A/T: Transmission in @ or IE]
when the ignition switch in the position.
start position.
NO inspect No. 2 STARTER SIGNAL
s there battery voltage ? ya (7.5 A) fuse (in the under-dash -
fuse/relay box). ’
YES
NO
< Is the fuse OK? Replace the fuse.
YES
Rapair open in BLU/RED wire be-
tween ECM (B9) and No. 2
STARTER SIiGNAL (7.5 A) fuse.

Starter switch signal is OK.
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Idle Control System

— Troubleshooting Flowchart — Brake Switch Signal

This signals the ECM when the brake pedal is depressed.

Inspection of Brake Switch Signal.
Are the brake lights on without \YES Inspect the brake switch (see sec-
depressing the brake pedal? tion 19).
NO

Depress the brake pedal.

NO Inspect STOP HORN (15 A) fuse
< Oo the brake lights come on? F {in the under-hood fuse/relay
box).

Replace the fuse.

YES I
NO
is the fuse OK?
YES
Connect the test harness to the — Repair open in WHT/YEL wire
main wire harness only, not to the between brake switch and
ECM (see page 11-45). STOP HORN (15 A) fusa.

— Inspect the brake switch (see

section 19).

Depress the brake pedal.

{To page 11-107}
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o=

&
(From page 11-106} 0000000000000 | 00000000 00000000000
OOOOOOOOOOOOQ Qoo0QOOC0 QOOOOOOOOOO
1 T
A26 (-] D2 (+)
Measure voltage between D2 {+) I—-— BAE&%‘;, ——
terminal and A26 (-} terminal vo i
with the brake pedal depressed.
l NO Repair open in GRN/WHT wira be-
< Is there battery voltage? tween the brake switch and ECM
{D2).
[ YES

Brake switch signal is OK.




Idle Control System

— Troubleshooting Flowchart — Power Steering Pressure (PSP) Switch Signal-

This signals the ECM when the power steering load is high.

Inspection of PSP switch Signal

l

Connect the test harness between
the ECM and connectors (see

page 11-45).

Turn the ignition switch ON.

l

Measure voltage between B8 (+}
terminal and A26 (—) terminal.

< Is there more than 1.0 V? /

N YES

0000000000000 | 00000000
00000000

Q000000000 00Q

A26 ()

More than 1.0 V?

B8 (+}

Disconnect the 2P connector from
the PSP switch.

|

00000000000
0000000000§

NO
| Connect RED/GRN terminal to -
Start the engine. BLK terminal.
T . NO | Replace the PSP
urn steering wheel siowly. Is there more than 1.0 V? switch
| YES
Measure voltage between B8 (+] Repair open in RED/GRN wire be- RED/
terminal and A26 (-) terminal tween ECM (B8) and PSP switch GRN
while steering wheel is turning. or BLK wire batwaen PSP switch
and G101.
< Is there battery voltage? /NO
YES BLK
‘1—:‘—"-*_}-_._
Disconnect the 2P connector from PSP
PSP switch signal iz OK. the PSP switch. SWITCH
Measure voltage between B8 (+)
terminal and A26 {—) terminal.
YE
< Is there battery voltage? s :‘:?tl:;" the PSP

]NO

Repair short in RED/GRN wire be-
tween ECM {B8) and PSP switch.
If wire is OK, substitute a known-
good ECM and recheck. If
prescribed voltage is now availa-
ble, replace the original ECM.
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— Fast Idle Thermo Valve

Description

To prevent erratic running when the engine is warming
up, it is necessary to raise the idle speed. The fast idle
thermo valve is controlled by a thermowax plunger.
When the engine is cold, the engine coolant surround-
ing the thermowax contracts the plunger, allowing ad-
ditional air to be bypassed into the intake manifold so that
the engine idles faster. When the engine reaches oper-
ating temperature, the valve closes, reducing the amount
of air bypassing into the manifold.

DLE
ADJUSTING

2
(\%‘( IAC VALVE
X f(ﬁ
D
FAST
IDLE THERMO
VALVE
f
~]
o AIR BYPASS
§ VALVE
o g

WAX

4. Warm up the engine (the radiator fan comes on).

Inspection
H23A1 engine (USA: Si/Canada: SR),
H22A1 engine (USA: Si VTEC/Canada: SR-V)

NOTE: The fast idle thermo valve is factory adjusted;
it should not be disassembled.

1. Remove the intake air duct from the throttle body.
2, Start the engine.

3. Put your finger over the lower port in throttle body
and make sure that there is air flow with the engine
cold {engine coolant temperature below B6°F,

® If not, replace the fast idle thermo valve and
retest.

O-RINGS<
Replace

5. Check that the valve is completely closed. If not,
air suction can be felt at the lower port in the throt-
tle body.

@ If any suction is feit, the valve is leaking. Check
engine coolant level and for air in the engine cool-
ing system (see section 10).

If OK, replace the fast idle thermo valve and
recheck.

{cont’d)
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Idle Control System
— Fast Idie Thermo Valve {cont’d)—

F22A1 engine {S):

NOQTE: The fast idle thermo valve is factory adjusted;
it should not be disassembled.

1. Remove the cover of the fast idle thermo vaive.

— Starting Air Valve

2. Start the engine.

3. Putyour finger on the valve seat area and make sure
that there is air flow with the engine cold {engine
coolant temperature below 86°F, 30°C) and idling.

FAST IDLE THERMO VALVE

® If not, replace the fast idle thermo valve and

retest.
12 N'm
{1.2 kg-m, 9 Ib-ft)
O-RINGS
Replace

4. Warm up the engine (the radiator fan comes on).

5. Check that the valve is completely closed. If not, air
suction can be felt in the valve seat area.
® If any suction is felt, the valve is leaking.
Check engine coolant leve! and for air in the en-
gine cooling system {see section 10}.
If OK, repiace the fast idle thermo valve and
recheck.

Description

When cranking the engine, the starting air valve supplies
additional air to the intake manifold to ease engine
starting.

DIAPHRAGM

TO INTAKE
MANIFOLD

ADDITIONAL
AIR FROM
AIR CLEANER
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— Idie Speed Setting

Inspection/Adjustment

NOTE: (Canada) Pull the parking brake lever up.
Start the engine, then check that the headlights are off.

1. Start the engine and warm it up to normal operating
temperature (the radiator fan comes on).

2. Turn the ignition switch OFF,
3. Connect a tachometer.

4. Disconnect the 2P connector from the idle Air Con-
trol {IAC) valve.

IAC VALVE

depressed. Stabilize the rpm at 1000, then slowly
release the pedal until the engine idles.

6. Check idling in no-load conditions: headlights, blower
fan, rear defogger, radiator fan, and air conditioner
are not operating.

Idle speed should be;

H23A1 engine (USA: Si/Canada: SR):

7. Turn the ignition switch OFF. -

8. Reconnect the 2P connector on the AC valve, then

9. Restart and idle the engine with no-load conditions

M/T 550 + 50 rpm

A/T | 550 * 50 rpm (in [N] or [P] position)

H22A1 engine {USA: Si VTEC/Canada: SR-V):
550 + 50 rpm

F22A1 engine {S):

M/T 550 * 5O rpm

AT 550 + 50 rpm {in [N] or [P] position)

Adjust the idle speed, if necessary, by turning
the idle adjusting screw.

IDLE ADJUSTING SCREW

eV Nl

remove CLOCK RADIO (10 A) fuse in the under-hood
fuse/relay box for 10 seconds to reset the ECM,
for one minute, then check the idle speed.

NOTE: {Canada) Pull the parking brake lever up.
Start the engine, the check that the headlights are
off.

Idle speed should be;

H23A1 engine {USA: Si/Canada: SR}):

M/T 700 £ 50 rpm
AT 700 * 50 rpm {in [N] or [P] position)

H22A1 engine (USA: Si VTEC/Canada: SR-V):
700 = 50 rpm

F22A1 engine (S):

M/T 700 = 50 rpm
A/T | 700 * 50 rpm (in [N] or [P] position)

(cont'd)
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Idle Control System
— Idle Speed Setting (cont’d)

10. Idle the engine for one minute with headlights {Hi}
and rear defogger ON and check the idle speed.

Idle speed should be;

H23A1 engine (USA: Si/Canada: SR}):

M/T 780 = 50 rpm
A/T | 780 £ 50 rpm {in [N] or [P] position}

H22A1 engine {(USA: Si VTEC/Canada: SR-V}):
790 £ 50 rpm

F22A1 engine {S):

M/T 770 + 50 rpm
A/T | 770 £ 50 rpm (in [N] or [P] position}

11. Turn the headlights and rear defogger off.
|dfe the engine for one minute with heater fan switch
at Hl and air conditioner on, then check the idle
speed.

Idle speed should be;

H23A1 engine {USA: Si/Canada: SR):

M/T 780 * 50 rpm
A/T | 780 £ 50 rpm (in [N] or [P] position)

H22A1 engine {(USA: Si VTEC/Canada: SR-V):
790 + 50 rpm

F22A1 engine (S):

M/T 770 = 50 rpm
A/T | 770 £ 50 rpm (in [N] or [P] position)

NOTE: If the idle speed is not within specification,
see System Troubleshooting Guide on page 11-82.
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Fuel Supply System
System Troubleshooting Guide

NOTE: Across each row in the chart, the sub-systems that couid be sources of a symptom are ranked in the order they
should be inspected starting with (1. Find the symptom in the teft calumn, read across to the most likely source, then
refer to the page listed at the top of that column. If inspection shows the system is OK, try the next most likely system

(2), ete.

PAGE SUB-SYSTEM i
FUEL FUEL FUEL FUEL Pﬁm,\f ' CONTAMI-
INJECTOR | PRESSURE FILTER PUMP NATED FUEL
REGULATOR RELAY
SYMPTOM 116 122 123 124 126 *
ENGINE WON'T START ® 0 @
DIFFICULT TO START ENGINE @

WHEN COLD OR HOT

ROUGH IDLE

MISFIRE OR
ROUGH
RUNNING

FAILS
EMISSION
TEST

LOSS OF
POWER

POOR
PERFORMANCE

@ ® o e
©
®

WHILE
WARMING €
FREQUENT ue

STALLING AFTER
WARMING D
up

* Fuel with dirt, water or a high percentage of alcohol is considered contaminated.




Fuel Supply System

— System Description

The fuel supply system consists of a fuel tank, in-tank
high pressure fuel pump, PGM-FI main relay, fuel filter,
fuel pressure regulator, fuel injectors, injector resistor,
and fuel delivery and return pipes and hoses.

This system delivers pressure-regulated fuel to the fuel
injectors and cuts the fuel delivery when the engine is
not running.

— Fuel Pressure

Relieving

4 WARNING

® Do not smoke while working on the fuel system.
Keep open flames or sparks away from your work
area.

#® Be sure to relieve fuel pressure while the engine is off.

NOTE: Before disconnecting fuel pipes or hoses, release
pressure from the system by loosening the 6 mm serv-
ice bolt on top of the fuel rail.

1. Disconnect the battery negative cable from the bat-
tery negative terminal.

NOTE: The radic may have a coded theft protection
circuit. Be sure you get the customer’s code num-
ber before disconnecting the battery cable.

2. Remove the fuel fill cap. -

3. Use a box end wrench on the 6 mm service bolt at

the fuel rail, while holding the special banjo bolt with
another wrench.

4. Place a rag or shop towel over the 6 mm service boft.

5. Slowly loosen the 8 mm service bolt one complete
turn.

SERVICE BOLT
12 N'm {1.2 kg-m, 9 Ib-ft}

NOTE:

#® A fuel pressure gauge can be attached at the 6
mm service bolt hole.

@ Always replace the washer between the service
holt and the special banjo bolt, whenever the serv-
ice bolt is loosened.

® Replace all washers whenever the boits are
removed.
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Inspection

1.

2.

Relieve fuel pressure (see page 11-114).

Remove the service bolt on the fuel rail while hold-
ing the banjo bolt with another wrench. Attach the
fuel pressure gauge.

Start the engine. *Measure the fuel pressure with
the engine idling and vacuum hose of the fuel pres-
sure regulator disconnected from the fuel pressure
reguiator and pinched.

Pressure should be;

H23A1 engine {(USA: Si/Canada: SR},

F22A1 engine [S);

255—306 kPa (2.55—3.05 kg/cm?, 36 —43 psi)

H22A1 engine (USA: Si VTEC/Canada: SR-V}):
230-280 kPa (2.3—2.8 kg/cm?, 33—40 psi)

Reconnect vacuum hose to the fuel pressure
regulator.

Pressure should be;

H23A1 engine {USA: Si/Canada: SR).

F22A1 engine (S):

195—245 kPa [1.95—2.45 kg/cm?, 28 — 35 psi)

H22A1 engine {USA: Si VTEC/Canada: SR-V):
170—-220 kPa (1.7 —2.2 kg/em?, 24—31 psi)

FUEL PRESSURE GAUGE
07406 — 0040001

(9

CLAMP

A

[l =%

>

o, % -
-t %

: g ) / VACUUM
\ \\\\_-4 < ’ n HOSE
AN .

FUEL

PRESSURE REGULATOR

*: If the engine will not start, turn the ignition switch
on, wait for two seconds, turn it off then back
on again and read the fuel pressure.

if the fuel pressure is not as specified, first check the
fuel pump {see page 11-125}. If the pump is OK, check
the following:

If the fuel pressure is higher than specified, inspect
for:

@ Pinched or clogged fuel return hose or pipe.

® Faulty fuel pressure regulator {see page 11-122).
if the fuel pressure is lower than specified inspect,
for:

® Clogged fuel filter.

® Fauity fuel pressure regulator {see page 11-122),
® | eakage in the fuel pipes or hoses.




Fuel Supply System

— Fuel Injectors

Troubleshooting Flowchart

i .. [ . . — . - . .
_F__]@ _ _@7 The Malfut?ctlon In_dlCﬁtur Lamp (MIL) indicates Diagnostic Trouble Code {DTC) 16: A problem in
L= A= the Fuel Injector circuit.

The Fue! Injectors are a solenoid-actuated constant-stroke pintie type consisting of a solenoid, plunger needle valve and
housing. When current is applied to the solenoid coil, the valve lifts up and pressurized fuel is injected. Because the nee-
dle valve lift and the fuel pressure are constant, the injection quantity is determined by the length of time that the valve

is open (i.e., the duration the current is supplied to the solenoid coil}. The Fuel Injector is sealed by an O-ring and seal
ring at the top and bottom. These seals also reduce operating noise.

FILTER FUEL RAIL

PLUNGER HOUSING

O-RING
FUEL RAIL
CUSHION INSULATOR
RING
INTAKE -
FUEL

MANIFOLD
INJECTOR —————»~{

SEAL
RING

PLUNGER

FUEL
INJECTOR
INSULATOR

R R N
/-I\/E‘\

— The MIL has been reported on.

— With service check connector
jumped {see page 11-42), code
16 is indicated.

Do the ECM Reset Procedure (see
page 11-43).

Start the engine and allow it to
idle.

NOTE: If engine will not start, it may take
10 seconds of cranking to set the code.

Intermittent failure, system is OK
at this time (test drive may be
necessary).

N NO Check for poor connections or
::sa::imt' 1og?and does it indi loose wires at C433, C425 (locat-

) ed at right shock tower), C102,
YES C103, C104, C105 (fuel injec-
tors), €107 {injector resistor), and
ECM.

{To page 11-117}
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{From page 11-116)

Start engine and listen at each fuef
injector for a clicking sound. |

Turn the ignition switch OFF.

Disconnect the 2P connector from
the fuel injector that does not
click.

Measure resistance between the
2 terminals of fuel injector.

NO Replace the fuel injector/inj
_ o place uel injactor/injectors

< Is there 1.5-2.5 7 that are not 1.6—2.5 0. FUEL
INJECTOR

YES

Turn the ignition switch ON.

Measure voltage between RED/
BLK {+) terminal in the 2P con-
nector and body ground.

NO
Is there battery voltage? Turn the ignition switch OFF.

YES

Disconnect 6P connector from the
injector resistor.

Turn the ignition switch ON.

Measure voltage between YEL/
BLK (+) terminal and body
ground.

{To page 11-118) {To page 11-118} {cont'd)
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Fuel Supply System

— Fuel Injectors (cont’d)

{From page 11-117} {From page 11-117}

Repair open in the
NO |  YEL/BLK wire batween
Is there battery voltage? the injector resistor and

the PGM-FI main relay.

YES
Test the injector resistor (see page
11-121).
Does the injector resistor test NO Replace the injector
oK? rasistor.

Reconnect the 2P connector to

the fuel injector. YES

Repair open RED/BLK wire be-
tween the 2P connector and injec-
tor resistor.

Turn the ignition switch OFF.

Connect the test harness between
the ECM and connectors (see
page 11-45).

Turn the ignition switch ON.

Measure voltage between AZ23
{—} terminal and following
terminal:
* No. 1 fuel injector:

A1 {+) terminal.
+ No. 2 fuel injector:

A3 (+) terminal.
+ No. 3 fuel injector:

A5 {+) terminal. A3 o ATTERY

M |:02 (4+f)u$| injgctlor: 'l+)| VOLTAGE? ~—
erminal. A1(-Il-} I}SH) A23(-)
1

bdd0000000000[00000000¢
§000000000000 [ 00000000 I

I
A2 (+]
R

Q0000000000
00000000000

NO Repair open in the wire between
< Is there battery voltage? the ECM (A1, A3, AS or A2) and
the fuel injector.

YES

’7 Substitute a known-good ECM

*  and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
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Lt

Replacement

Do not smoke when working on the fue! system. Keep open flames away from your work area.
1. Relieve fuel pressure (see page 11-114),
2. Disconnect the connectors from the fuel injectors and IAC valve.

3. Disconnect the vacuum hose from the fuel pressure regulator and EGR valve, and the fuel return hose from the fuel
pressure regulator.

NOTE: Place a rag or shop towel over the hoses before disconnecting them.
4. Disconnect the fuel hose from the fuei rail.
5. Loosen the retainer nuts on the fuel rail and harness holder.
6. Disconnect the PCV valve and fuel rail.
7. Remove the fuel injectors from the intake manifold.

22 N'm~
(2.2 kg-m, 16 Ib-ft}

SEAL é
RING
&

Replace.

g SEALING
INJECTOR
FUEL WASHER
INJECTOR RO-H:NG Replace.
INSULATOR eplace.
EGR u

12 N*m
(1.2 kg-m, 9 Ib-ft}

FUEL PRESSURE

REGULATCR
IAC VALVE CUSHION

RING

Replace.
8. Slide new cushion rings onto the fuel injectors.
9. Coat new O-rings with clean engine oil and put them on the fuel injectors.
10. Insert the fuel injectors into the fuel rail first.
11. Coat new seal rings with clean engine oil and press them into the intake manifold. (cont’d)
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Fuel Supply System

- Fuel Injectors (cont’d)

12. Install the fuel injectors and fuel rail assembly in the manifold.
CAUTION:

® To prevent damage to the O-rings, install the fuel injectors in the fuel rail first, then install them in the intake manifold.

FUEL RAIL

FUEL RAIL
INSULATOR

j«——INJECTOR

13. Align the center line on the connector with the mark on the fuel rail.
14, Install and tighten the retainer nuts.
15. Connect the fuel hose to the fuel rail with new washers.

16. Connect the vacuum hose to the fusl pressure regulator and EGR valve, and the fuel return hose to the fuel pressure
regulator.

17. Install the connectors on the fuel injectors and |AC valve.
18. Replace the 8 mm service bolt washer and tighten the bolt.

19. Turn the ignition switch ON, but do not operate the starter. After the fuel pump runs for approximately two seconds,
the fue! pressure in the fuel line rises. Repeat this two or three times, then check whether there is any fuel leakage.
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— ‘Injector Resistor

L

Description

The resistor lowers the current supplied to the fuet
injectors to prevent damage to the fuel injector coils.
This allows a faster response time of the fuel in-

jectors.
PGM-FI
ECM MAIN
RELAY
1] waECTOR
RESISTOR

- i

GG

FUEL
INJECTORS

Testing

1. Disconnect the injector resistor connector.

2. Check for resistance between each of the injector
resistor terminals (E, D, C and B) and the power ter-

minal (A}.

Resistance should be: 5—7 Q

_ D E

r@;- /

R )

n - 1Ly b

INJECTOR RESISTOR -

s

:

® Replace the injector resistor with a new one if any
of the resistances are outside of the specification.




Fuel Supply System

— Fuel Pressure Regulator

Dascription

through the return line.

CLOSE INTAKE MANIFOLD
VACUUM

DIAPHRAGM

OPEN INTAKE MANIFOLD
VACUUM

DIAPHRAGM

FUEL
INLET

FUEL RETURN

The fuel pressure regulator maintains a constant fuel
pressure to the fuel injectors. When the difference be-
tween the fuel pressure and manifold pressure exceeds
300 kpa (3.0 kg/cm?2, 43 psi}, the diaphragm is pushed
upward, and the excess fuel is fed back into the fuel tank

Testing

Do not smoke during the test. Keep
open flames away from your work area.

1. Attach a fuel pressure gauge to the service port of
the fuel rail (see page 11-115).

Pressure should be;

H23A1 engine (USA: Si/Canada: SR),

F22A1 engine (S):

255—305 kPa (2.55-3.05 kg/cm?, 36—43 psi)

H22A1 engine {USA: Si VTEC/Canada: SR-V):
230—280 kPa {2.3—2.8 kg/cm?, 33—40 psi)
{with the fuel pressure regulator vacuum hose dis-
connected and pinched)

FUEL PRESSURE GAYGE
07406 —0040001

@

CLAMP

.{\
A

% 5

{ “\\7‘{\@\/1 9 oy
AN D
S

FUEL
PRESSURE REGULATOR

2. Reconnect the vacuum hose to the fuel pressure
regulator.

3. Check that the fuel pressure rises when the vacu-
um hose from the fuel pressure regulator is discon-
nected again.

If the fuel pressure did not rise, replace the fuel pres-
sure regulator.
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Replacement

Do not smoke while working on fuel sys-
tem. Keep open flame away from your work area.

1. Place a shop towel under the fuel pressure regula-
tor, then relieve fuel pressure (see page 11-114).

2. Disconnect the vacuum hose and fuel return hose.

3. Remove the two 6 mm mounting bolts.

O-RING

VACUUM HOSE Replace

12N'm
(1.2 kg-m, 9 Ib-ft)

PRESSURE
REGULATOR

NOTE:

® Replace the O-ring.

® When assembling the fuel pressure regulator, ap-
ply clean engine oil to the O-ring and assemble
it into its proper position, taking care not to
damage the O-ring.

&

— Fuel Filter

Replacement

Do not smoke while working on fuel sys-
tem. Keep open flame away from your work area.

The fuet filter should be replaced every 4 years or 60,000
miles {96,000 km}, whichever comes first or whenever
the fuel pressure drops below the specified value [H23A1
engine, F22A1 engine: 265—305 kPa, 2.56—3.06
kg/em?, 36—43 psi (H22A1 engine: 230—280 kPa,
2.3—2.8 kg/cm?, 33—40 psi) with the fuel pressure
regulator vacuum hose disconnected and pinched] after
making sure that the fuel pump and the fuel pressure
regulator are QK.

1. Place a shop towel under and around the fuel rail.
2. Relieve fuel pressure (see page 11-114),

3. Remove the 12 mm banjo bolt and the fuel feed pipe
from the fuel filter. :

4. Remove the fuel filter clamp and fuel filter.

5. When assembling, use new washers, as shown.

28 N-m (2.8 kg-m, 20 Ib-ft)

38 N-m {3.8 kg-m,
28 Ib-ft}

WASHER
Replace

10 N-m (1.0 kg-m,
7 Ib-f)

NOTE: Clean the flared joint of high pressure hoses
thoroughly before reconnecting them.




Fuel Supply System

— Fuel Pump

Description

Because of its compact impeller design, the fuel pump is installed inside the fuel tank, thereby saving space and simplify-
ing the fuel line system.

FUEL PUMP FUEL PUMP
BRACKET
FUEL FILTER
FUEL PUMP CROSS SECTION {Side view) FUEL PUMP CROSS SECTION (Top view)
FUEL DISCHARGE PORT ‘ INLET PORT
RELIEF VALVE PUMP COVER
IMPELLER

i \

o ]

o]

==/

— CASING

CHECK VALVE G_FlOOVES

ARMATURE COIL FUEL PUMP CASING
IMPELLER

The fuel pump is comprised of a DC motor, a circumference flow pump, a relief valve for protecting the fuel line systems,
a check valve for retaining residual pressure, an inlet port, and a discharge port. The fuel pump assembly consists of
the impeller (driven by the motor], the fuel pump casing {which forms the pumping chamber}, and the fuei pump cover.

OPERATION

{1) When the engine is started, the PGM-FI main relay actuates the fuel pump, and the moter tums the impeller.
Differential pressure is generated by the numerous grooves around the impeller.

(2) Fuet entering the inlet port flows inside the motor from the pumping chamber and is forced through the discharge
port via the check valve. If fuel flow is obstructed at the discharges side of the fuel line, the relief valve will open
to bypass the fuel to the inlet port and prevent excessive fuel pressure.

{3) When the engine stops, the fuel pump stops automatically. However, a check valve closes by spring action to retain
the residual pressure in the line, helping the engine 1o restart more easily.




L

Testing

LALLM Do not smoke during the test. Keep open
flame away from your work area,

If you suspect a problem with the fuel pump, check that
the fuel pump actually runs; when it is ON, you will hear
some noise if you hold your ear near the fuel fill port with
the fuel fill cap removed. The fuel pump should run for
two seconds when the ignition switch is first turned on.
If there is no noise at the fuel fill port, check as follows:

1. Remove the access panel in trunk.

CAUTION: Be sure to turn the ignition switch OFF
before disconnecting the wires.

2. Disconnect the 2P connector.

3. Disconnect the PGM-FI main relay connector and

connect the BLK/YEL (&) wire and YEL (7) wire with
a jumper wire.

EEON

.4

1 }
| pee—

\\BLK/”\__JUMPER
YEL
YEL®  WIRE \ @

Check that battery voltage is availabie at the fuel
pump connector when the ignition switch is turned
ON {positive probe to the YEL wire, negative probe
to the BLK wire). (]

\\\__,_ ACCESS

. ") PANEL

® |f battery voltage is available, replace the fuel
pump.

@ [f there is no voltage, check the fuel pump ground
and wire harness (see page 11-128).

Replacement

Do not smoke while working on fuel sys-
tem. Keep open flames away from your work area.

1. Relieve fuel pressure (see page 11-114),

2. Remove the access panel in trunk.

3. Disconnect the 2P connector from the fuel pump.
4. Remove the fuel pump mounting nuts.

5. Remove the fuel pump from the fuel tank.

.. -

28 N-m {2.8 kg-m,

WASHER
Replace VALVE




Fuel Supply System

— PGM-FI Main Relay

Description

The PGM-F! main relay actually contains two individual
relays.

The relay is located at the left side of the cowl.

One relay is energized whenever the ignition is on which
supplies the battery voltage to the ECM, power to the
fuel injectors, and power for the second relay.

The second relay is energized for 2 seconds when the
ignition is switched on, and when the engine is running
which supplies power to the fuel pump.

PGM-FI
MAIN RELAY
BATTERY
VOLTAGE
IGNITION
SWITCH

STARTER
SIGNAL

ECM P
INJECTOR | |FUEL
RESISTOR | |INJECTOR
FUEL PUMP

Relay Testing
NOTE: If the car starts and continues to run, the
PGM-FI main relay is OK.

1. Remaove the PGM-FI main relay.

2. Attach the battery positive terminal to the No. 6 ter-
minal and the battery negative terminal to the No.
8 terminal of the PGM-Ft main relay. Then check for
continuity between the No. b terminal and No. 7 ter-
minal of the PGM-FI main relay.
® |f there is continuity, go on to step 3.
@ If there is no continuity, replace the relay and

retest.
No.8 No.6 No.2

No.5 No.3

TO ECM (A7, 8} 8] TO FUEL PUMP

3. Attach the battery positive terrhinal to the No. 5 ter-

minal and the battery negative terminal to the No.
2 terminal of the PGM-FI main relay. Then check that
there is continuity between the No. 1 terminal and
No. 3 terminal of the PGM-FI main relay.

@ If there is continuity, go on to step 4.
® If there is no continuity, replace the relay and
retest.

4. Attach the battery positive terminal to the No. 3 ter-

minal and the battery negative terminal to the No.
8 terminal of the PGM-FI main relay. Then check that
there is continuity between the No. 5 terminal and
No. 7 terminal of the PGM-FI main relay.

® [f there is continuity, the relay is OK.
® If there is no continuity, replace the relay and

retest.
{cont’d)
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Fuel Supply System
— PGM-FI Main Relay (cont’d)

Troubleshooting Flowchart

— Engine will not start.
— Ingpection of PGM-Fi main
relay.

Disconnect the PGM-FI main relay
connector.

Check for continuity between
BLK terminal (@ and body

ground.
"\ NO Repair open in BLK wire between
( Is there continuity? PGM-Fl main relay and G101 {lo-
cated at thermostat housing).

YES

Measure the voltage between
YEL/BLU terminal (1) and body

ground.
— Replacs the No. 4 BACK UP
{10 A) fuse {in the under-dash
NO fuse/relay box}.
< Is there battery voltage? — Repair open in the YEL/BLU
YES wire between the PGM-FI main
relay and the No. 4 BACK UP
{10 A} fuse.
Turn the ighition switch ON.
Measure the voitage between PGM-FI
BLK/YEL terminal (&) and body MAIN
ground. RELAY
— Replace the ECU (ECM} (15 A}
fuse {in the under-dash fuse/re-
NO lay box).
< Is there battery voltage? — Repair open in the BLK/YEK
wire between the PGM-FI main
YES relay and the ECU (ECM} {15
A) fuse.

Turn the ignition switch to the
START position. NOTE:

® M/T: Clutch pedal must
he depressed.
® A/T: transmission in[n] Bk @

Measure the voltage between P
BLU/RED terminal (&) and body or [P] position.
ground.
— Replace the No. 2 STARTER
SIGNAL (7.5 A} fuse {in the
NO under-dash fuse/ralay box).
< Is there battery voltage?  >— — Rapair open in the BLU/RED
wire between the PGM-FI main
YES ) d the ianitl . YEL/ YEL/ BLK/ YEL (D
:;:{ an e ignition switch BLU () BLK G YEL ®

{To page 11-129)
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&
{(From page 11-128)
1
Turn the ignition switch OFF.
Connect the test harness between Ai-’
the ECM and tors. -
Discoﬁne:?..:f"cr:f:ng;:or from 000b000000000[00000000 Tocoooooocoo0
the ECM only, not the main wire 000POOO000C0C | 00000000 00000000000
harness {see page 11-45). AI8
Check for continuity between
GRN/BLK terminal and the
following terminals; A7, A8.
NO Repair open in GRN/BLK wire be-
< Is there continuity? Pa tween ECM (A7, A8) and PGM-FI
main relay.
YES
Reconnect '’A’’ connector to the
ECM. 7 .
Battery voltage?
T
] A23 (—)1A25B1
Connect the PGM-FI main relay ((+) (+}
connector. ooocooooooocodbd|dooocoono 00000000000
[eJelelaledoteloloToRololo X NoloToXoRo o o o) Q0000000000
Turn the ignition switch ON,
Measure the voltage between
A23 (—) terminal and the follow-
ing terminals: A25 (+) B1 (+).
— Repair open in the YEL/BLK (3}
wire between the ECM (A25,
NO 81) and PGM-Ft main relay.
Is there battery voltage? — Repiace PGM-FI main relay.
YES
Turn the ignition switch OFF. Battery voitaga?
A7 (+) A23‘l-l
0000000000000 [0000C000E focoooooo0000
000QCO0Q0000C0{ 00000000 [eJeJelsYoYoXoTaXoToYo)
Connect a voltmeter between A7
{(+) terminal and A23 {-) ter-
minal.
Is there battery voltage for two YES as:: stitlute ka"k:rown.-g::: IEICI\:
:f:';?é‘ : s i sw?ﬁgt Tjne'gmt‘;z? is now available, replace the ongi-
) nal ECM.
] NO
Check the PGM-Fl main relay (see
page 11-126).




Fuel Supply System
— Fuel Tank

Replacement

Do not smoke while working on fuel system. Keep open flame away from your work area.

. Block front wheels. Jack up the rear of the car and support with jackstands.
. Remove the drain bolt and drain the fuel into an approved container.
. Remove the access panel.

. Disconnect the connectors from the fuel gauge sending unit and the fuel pump, then remove the fue! feed line and
return hose.

WA =

CAUTION: Be sure to turn the ignition switch OFF before disconnecting the wires.

5. Remove the fuel hose protectors.
6. Disconnect the hoses.

CAUTION: When disconnecting the hoses, slide back the clamps, then twist hoses as you pull to avoid damaging
them.

7. Place a jack, or other support, under the tank.
8. Remove the strap bolts and nuts, and let the straps fall free.
9. Remove the fuel tank.

NOTE: The tank may stick on the undercoat applied to its mount. To remove, carefully pry it off the mount‘.

10. Instail a new washer on the drain bolt and the fuel pump line, then install parts in the reverse order of removat.

ACCESS

38 N-m (3.8 kg-m, 28 Ib-ft)

CAUTION: Clean the flared joint of high pressure hoses
throughly before reconnecting them.

FUEL PUMP

FUEL GAUGE
SENDING UNIT
FUEL TANK

WASHER
Replace

DRAIN BOLT
50 N-m {5.0 kg-m, 36 Ib-f1)

TANK STRAPS

FUEL HOSE 38 N-m (3.8 kg-m, 28 Ib-ft)
PROTECTOR
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Intake Air System

L

System Troubleshooting Guide

NOTE: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they
should be inspected starting with (1. Find the symptom in the left column, read across to the most likely source, then

refer to the page listed at the top of the column. If inspection shows the system is OK, try the next system (2), etc.

l PAGE SUB-SYSTEM *INTAKE *INTAKE AIR
‘ THROTTLE THROTTLE CONTROL BYPASS
CABLE BODY SYSTEM CONTROL
SYSTEM
SYMPTOM 138 139 134 143

WHEN COLD FAST IDLE OUT OF SPEC

®

WHEN WARM IDLE TOO HIGH

®

LOSS OF POWER

SMON®,

®

@

*: Except F22A1-engine(S)




:

Intake Air System

— System Description

The system supplies air for all engine needs. It consists of the Air Cleaner (ACL}, intake air pipe, intake air duct, Throttle
Body (T8}, Idle Air Control {IAC) Valve, fast idle thermo valve, *Intake Air Bypass (IAB) Control System, *intake control
system, and intake manifold. A resanator in the intake air pipe provides additional silencing as air is drawn into the system.

*: Except F22A1 engine (S}

*1AB *|AB
CONTROL VACUUM
SOLENOID TANK
VALVE
3;{’ — TO ECU (ECM) {15 A) FUSE
_ YEU
PNK A gtk ¥ TO PGM-FI MAIN RELAY
*|AB
CHECK
<y VARIOUS
VALVE ECM SENSORS
BLK
e BLK/ [ INTAKE AIR DUCT X
*lAB CONTROL I BLU i f '
IAC VALVE
DIAPHRAGM L 'Iclzu(;r:;(:m
\M.‘:':..'J‘“'P; DIAPHRAGM
==yt ACL
l/—a 7
- FAST
IOLE c—
VALVE
INTAKE
'lNTAKE =2 B ;SSEECU (ECM) (15 A} e
CONTROL PIPE
SOLENOID | S WHT | RESONATOR
VALVE |1

o

o *INTAKE
CONTROL VACUUM TANK
*INTAKE
CONTROL
CHECK

VALVE




rAir Cleaner (ACL}

Air Cleaner {ACL) Element Replacement

ACL HOUSING COVER

ACL ELEMENT

Replace every 30,000 miles {48,000 kmi
or 24 months.

Clean air cleaner element every 15,000
miles {24,000 km} or 12 months under
dusty conditions, rough or muddy roads.

INTAKE AIR DUCT
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Intake Air System
— Intake Control System [Except F22A1 engine (S)]

Description
The intake control system decreases air intake noise.

BLK/ TO ECU (ECM) {15 A)
>

INTAKE CONTROL == | YEL FUSE

SOLENOID VALVE ~——____| whT

INTAKE CONTROL

VACUUM TANK\ com
INTAKE CONTROL
CHECK VALVE

BLK
~—- __{_ INTAKE
1l — CONTROL
' DIAPHRAGM

ACL

o

RESONATOR

When the engine speed is below 4,000 rpm, the ECM provides ground for the intake control solenoid valve. This opens
the solenoid valve sending intake manifold vacuum to the intake control diaphragm.




L

- VACUUM PUMP/GAUGE
Troubleshooting Flowchart A973X-041 — XXXXX INTAKE
CONTROL
Inspection of intake Control SOLENOID
System VALVE
f
Start engine and allow to idle.
Remove the #8 vacuum hose
from the hose joint and connect
a vacuum gauge to the solenoid
valve.
Disconnect the lower vacuum
NO hose of the solencid valve from the
s there vacuum? air chamber and connect a vac-
uum gauge to the hoss.
YES — Check the vacuum
line for proper con-
NO nection, cracks,
< Is there manifold vacuum? blockage or discon-
nected hese.
YES — Clean manifold port.
Disconnect the 2P connector
from the intake control solenoid
valve.
Measure volage between BLK/
YEL {+) terminal and WHT (-}
terminal .
INTAKE
CONTROL
SOLENOID
VALVE WHT (-}
7/
YES Replace the intake
Is there battery voltage? control solenoid valve.
NO
Measure voltage between BLK/
YEL (+) terminal and body
ground.
(To page t1-136) {To page 11-136) (cont’d)
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| Intake Air System

- r
~ Intake Control System [Except F22A1 engine (S)] (cont’'d)
{From page 11-135} {From page 11-135)
l Repair open in BLK/YEL
wirae hetween the 2P
) ) NO connector and ECU
Raise engine speed to 4,200 Is there battery voltage? (ECM) {15 A) fuse (in
rpm. YES the under-dash fuse/re-
lay box).
Turn the ignition switch OFF,
[
Reconnect the 2P sclenoid con-
nector.
Connect the test harness between
the ECM and connectors (see
page 11-45).
I
i [ Turn the ignition switch ON. |
s
: Connect a jumper wire between
: A19 terminal and A26 terminal. X
A1| 9
oooooccoodoooococo000 00000000000
0000000000000 | 00000000 B 00000000000
A26
' Repair opan in WHT
Does solenoid valve click whems, NO wire between ECM
the jumper is connected? {A19) and the 2P con-
YES nector.
Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.
:
YES )
Is there vacuum? Disconnect the 2P connector.
NO
YES Replace intake control
} Is there vacuum? solencid vaive.
NO
Turn the ignition switch OFF.
Disconnect ‘'A’* connector from
ECM.
Check for continuity to ground
on WHT wire.
{To page 11-137)
{To page 11-137)




L

{From page 11-136) {From page 11-138)
YES Repair short to ground
Is there continuity? in WHT wire between
< Y ECM {A19) and the 2P
NO connector,

Substitute a known-good ECM
and recheck. If symptom goes
away, replace the original ECM.

INTAKE
CONTROL
DIAPHRAGM

Connect a vacuum pump to the
#8 vacuum hose.

Apply the vacuum,

Check the vacuum line for proper
. NO connection or disconnectad
< Does it hold vacuum? hose.
If OK, replace the intake control
YES diaphragm.

intake control system is OK.




Intake Air System
— Throttle Cable:

Inspection/Adjustment

1. Warm up the engine to normal operating tempera-
ture (the radiator fan comes on).

2. Check that the throttle cable operates smoothly
with no binding or sticking. Repair as necessary.

3. Check cable free play at the throttle linkage. Cable
deflection should he 10—12 mm (0.39—-0.47 in.)

CABLE ADJUSTING
BRACKET NUT

LOCKNUT
DEFLECTION
10—12 mm
(0.39—-0.47 in.}

4. If deflection is not within specs, loosen the locknut,
turn the adjusting nut until the deflection is as speci-
fied, then retighten the locknut.

5. With the cable properly adjusted, check the throttle
valve to be sure it opens fully when you push the
accelerator pedal to the floor. Also check the throt-
tle valve to be sure it returns to the idle position
whenever you release the accelerator pedal.

Installation

1. Fully open the throttle valve, then install the throt-
tle cable in the throttle linkage and install the cable
housing in the cable hracket.

2. Warm up the engine to normai operating tempera-
ture (the radiator fan comes on).

THROTTLE LOCKNUT ADJUSTING
LINKAGE  |NNER CABLE NUT

3. Hold the cable sheath, removing alt slack from the
cabie.

4. Turn the adjusting nut until it is 3 mm {0.12 in.) away
from the cable bracket.

5. Tighten the locknut. The cable deflection should now
be 10—12mm (0.39—-0.47 in.). If not, see inspec-
tion/adjustment,

CABLE
BRACKET

ADJUSTING NUT

LOCKNU