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l INTROD! ICTION *@General Info

— How to Use This Manual

. This manual is divided into 23 sections. The first page of each sec- SpeC| al TOO'S

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 full
table of contents. The symbols printed at the top corner of each

page can also be used as a quick reference system. SpeCIflcatl 0 nS

!‘
[

Each section includes:
) 1. A table of contents, or an exploded view index showing:
« Parts disassembly sequence. .

i’ + Bolt torques and thread sizes. Malntenance
i . + Page references to descriptions in text.

. Disassembly/assembly procedures and tools.
Inspection.
. Testing/troubleshooting. -
. Repar. Engine

. Adjustments.

DO e W N

1' — Special Information

Cooling

PREPTIMINE [ndicates a strong possibility of severe personal injury
! or loss of life if instructions are not followed.

' CAUTION: Indicates a possibility of personal injury or equipment FU9| a nd EmiSSiOHS

damage if instructions are not followed.

'NOTICE

The purpose of these messages is to help prevent damage to the

E Q vehicle, other property, or the environment. *Tra n Sax' é '

NOTE: Gives helpful information.

! CAUTION: Detailed descriptions of standard workshop procedures,
safety principles and service operations are not incl . Please H
| note that this manual contains warnings and :Zut‘i?c::against *Steerl ng
some specific service methods which could calise 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, .
i or of the possible hazardcus consequences of every conceivable S uspe nSI O n
I way, not could HONDA investigate all such ways. Anyone using
: service procedures or tocls, whether or not recommended by
HONDA, must satisfy himself thoroughly that neither personal safe- %
ty nor vehicle safety will be jeopardized. B I‘a keS
I -
All information contained in this manual is based on the latest prod- (I nC| u dl ng ABS )
uct information available at the time of printing. We reserve the
right to make changes at any time without notice. No part of this
publication may be reproduced, stored in retrieval system, or trans- % BOd
mitted, in any form by any means, electronic, mechanical, photo- y
copying, recording, or otherwise, without the prior written permis-
sion of the publisher. This includes test, figures, and tables.

*Heater and

First Edition 11/97 1416 pages HONDA MOTOR CO., LTD. H 141
All Rights Reserved Service Publication Office AI r CO n d !tl O n e r
Specifications apply to U.S.A. and Canada
. IR e
As sections with * include SRS components; ) E |eCtr ICa I

' V. special precautions are required when servicing. ‘ ( I nc I U d i n g S R S )
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Chassis and Paint Codes
U.S. Model

’—— Vehicle Identification Number

T
Manufacturer, Make and
Type of Vehicle

JH4: HONDA MOTOR CO., LTD.
ACURA Passenger vehicie

Line, Body and Engine Type

DB7: INTEGRA 4-door/B18B1

DB8: INTEGRA 4-door/B18C1

DC2: INTEGRA 3-door/B18C1, B18C5

DC4: INTEGRA 3-door/B18B1
Body Type and Transmission Type

3: 2-door Hatchback/5-speed Manual

4: 2-door Hatchback/4-speed

Automatic

5; 4-door Sedan/5-speed Manual

6: 4-door Sedan/4-speed Automatic
Vehicle Grade (Series}

1: Type R

4:RS

5. LS

6: GS

8: GS-R

9: GS-R with leather seats
Check Digit
Model Year

W: 1998
|- Eactory Cada

JH4 DB7 55 W S 000001

— Engine Number

Engine Type
B18B1: 1.8 f DOHC Sequential Multiport
Fuel-injected engine
B18C1, B18C5; 1.8/ DOHC VTEC Segquential
Multiport Fuel-injected engine

Serial Number

B1881 - 5300001

— Transmission Number

i

Transmission Type
S80: Manual
S4XA: Automatic

Serial Number

S80 - 3000001

S: Suzuka Factory in Japan
Serial Number

¥

Paint Code

COLOR
G-82P

— Véh:icle Identification Number and

Federal Motor Vehicle Safety Standard Certification

— Paint Code

Paint Code Color
B-74P Adriatic Blue Pearl
B-90pP*3 Supersonic Biue Pearl
G-82P Cypress Green Pearl
NH-0*2 Championship White
NH-538 Frost White

NH-583M*3 | New Vogue Silver Metallic
NH-592P*3 | Flamenco Black Pearl
R-505P Cayenne Red Pearl

R-81*3 Milano Red

*3: 3-door

Q



Canada Model

Vehicle Identification Number
JH4DC238 * WS 800001

]
Masfacturer, Make and
Type of Vehicle
M- HONDA MOTOR CO., LTD.
ACURA Passenger car
Lima. Body and Engine Type

DC2. INTEGRA 3-door/B18C1, B18C5
DC4 INTEGRA 3-door/B18B1
Bedy Type and Transmission Type
T 2-door Hatchback/5-speed Manual
4 2-goor Hatchback/4-speed
Automatic
Vehicle Grade {Series)
1: Type R
4: RS
5. LS
6: LS with moonroof
7: GS
8: GS-R
i Check Digit
! Model Year
W: 1998
Factory Code
S: Suzuka Factory in Japan
Serial Number

BN

— Engine Number

—l
Engine Type
B18B1: 1.8 £ DOHC Sequential Multiport
Fuel-injected engine
B18C1, B18C5: 1.8 f DOHC VTEC Sequential
Multiport Fuel-injected engine
Serial Number

B18B1 - 57000C"

— Transmission Number

Transmission Type
$80: Manual
S4XA: Automatic

Seriat Number

S80 - 3000001

T

Paint Code

COLOR
NH-0

1

— Vehicle Identification Number and

Canadian Motor Vehicle Safety Standard Certification

— Paint Code
Paint Code Color :
B-90P Supersonic Blue Pearl
G-82P Cypress Green Pearl
NH-0 Championship White
NH-592P Starlight Black Pearl
NH-597M Citrus Sitver Metallic
R-81 Milano Red

13




Identification Number Locations

Number {VIN) Number (VIN)

Vehicle |dentification Vehicle Identification @ A' ‘
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Warning/Caution Label Locations

A: CABLE REEL CAUTION

[SRS]

INSTALLATION OF THE SRS CABLE REEL IS CRITICAL TO
THE PROPER OPERATION OF THE SRS SYSTEM, REFER TO
THE SERVICE MANUAL FOR DETAILED INSTALLATION
INSTRUCTIONS.

B: DRIVER MODULE DANGER

/DANGER

EXPLOSIVE/FLAMMABLE

STORAGE TEMPERATURES MUST NOT EXCEED 200°F
{93°C). FOR PROPER HANDLING, STORAGE, AND DISPOSAL
PROCEDURES REFER TO SERVICE MANUAL, SRS SUPPLE-
MENT.

FIRST AID

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING.

FOR EYE CONTACT, FLUSH EYES WITH WATER FOR 15
MINUTES. IN EVERY CASE, GET PROMPT MEDICAL ATTEN-
TION.

KEEP OUT OF REACH OF CHILDREN.

D: SRS INFORMATION
U.8. Model

WARNING
DEATH OR SERIOUS INJURY CAN OCCUR.
e CHILDREN AGES 12 AND UNDER CAN BE KILLED BY
THE AIRBAG.
THE BACK SEAT IS THE SAFEST PLACE FOR CHILDREN.
NEVER PUT A REAR-FACING CHILD SEAT IN THE FRONT.
SIT AS FAR BACK AS POSSIBLE FROM THE AIRBAG.
ALWAYS USE SEAT BELTS AND CHILD RESTRAINTS.

Canada Model

C: DRIVER MODULE WARNING

AWARNING

THE AIRBAG INFLATOR 1S EXPLOSIVE, AND IF ACCIDEN-

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU.

s DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB-
ING DEVICES. THEY CAN CAUSE ACCIDENTAL DEPLOY-
MENT.

¢ NO SERVICEABLE PARTS INSIDE. DO NOT DISASSEM-
BLE.

¢ PLACE AIRBAG UPRIGHT WHEN REMOVED.

e FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

CAUTION
TO AVOID SERIQUS INJURY:

s FOR MAXIMUM SAFETY PROTECTION IN ALL TYPES DF
CRASHES, YOU MUST ALWAYS WEAR YOUR SAFETY
BELT.

s DO NOT INSTALL REARWARD FACING CHILD SEATS IN
ANY FRONT PASSENGER SEAT POSITION.

e DO NOT SIT OR LEAN UNNECESSARILY CLOSETO THE
AIRBAG.

« DO NOT PLACE ANY OBJECTS OVER THE AR BAG OR
BETWEEN THE AIR BAG AND YOURSELF.

» SEE THE OWNER'S MANUAL FOR FURTHER INFORMA-

TION AND EXPLANATIONS.

E: ASSISTANT INFORMATION
U.S. Model

AIR BAG WARNING
FLIP VISOR OVER

F: STEERING COLUMN NOTICE

| NOTICE |
TO PREVENT SRS DAMAGE, REMOVE STEERING WHEEL
BEFORE REMOVING STEERING SHAFT CONNECTING BOLT.

G: MONITOR NOT!CE

NOTICE SRS

e NO SERVICEABLE PARTS INSIDE

e REFER TO SERVICE MANUAL FOR DETAILED INSTRUC-
TIONS.

{cont'd)
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Warning/Caution Label Locations

(cont’d)

{U.S. MODEL ONLY)
=

D, E. F, G: Refer to page 1-5

H: FRONT SEAT PASSENGER MODULE DANGER : SRS WARNING (ENGINE HOOD)

A DASIOER SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

EPLOSIVE /FLAMMABLE THIS VEHICLE IS EQUIPPED WITH DRIVER AND FRONT

STORAGE TEMPERATURES MUST NOT EXCEED 200°F SEAT PASSENGER AIRBAGS,

¢y, FOR PROPER HANDLING, STORAGE, AND DISPOSAL ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE

PROCEDURES, REFER TO SERVICE MANUAL, SRS SUPPLE- COLORED YELLOW.

MENT. TAMPERING WITH, DISCONNECTING, OR USING ELECTRI-

FRST AID CAL TEST EQUIPMENT ON THE SRS WIRING CAN MAKE

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. THE SYSTEM INCPERATIVE OR CAUSE ACCIDENTAL FIR-

FOR EYE CONTACT, FLUSH EYES WITH WATER FOR 15 ING OF THE INFLATOR.

MINUTES.

IN EVERY CASE, GET PROMPT MEDICAL ATTENTION, /WARNING

KEEP OUT OF REACH OF CHILDREN. THE AIRBAG INFLATOR IS EXPLOSIVE, AND IF ACCIDEN-
TALLY DEPLOYED, CAN SERIOUSLY HURT YOU.

A WARNING FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

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 DISASSEM-
BLE.

& PLACE AIRBAG UPRIGHT WHEN REMOVED.

¢ FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

e

J: PASSENGER AIRBAG CAUTION
U.Ss. Model

WARNING
CHILDREN CAN BE KILLED OR INJURED BY A PASSENGER
AIRBAG.
THE BACK SEAT IS THE SAFEST PLACE FOR CHILDREN.
AGES 12 AND UNDER. MAKE SURE ALL CHILDREN USE
SEAT BELTS OR CHILD SEATS.




C . SERVICE INFORMATION [ f;:'g:;:%gh‘m ]
{Under-hood Emissions
Control Lahel)

CANADA MODEL

[ BATTERY CAUTION

RADIATOR CAP
CAUTION

TIRE INFORMATION TIRE INFORMATION
. 13-door) (4-door)

1-7




Under-hood Emissions Control Label

Emission Group ldentification

Example:

-
> WHEN ADDING OR CHANGING THE COOLANY, USE SOLUTION OF
. ANTI-FREEZE/COOLANT AND WATER. NEVER DILUTE
THE COCLANT, OR THE LIFE OF THE ENGINE MAY BE SERIGUSLY SHORTENED,
> REPLACE COOLANT AFTER ORr km ({45, 000]MILES),
WHICHEVER COMES FIRST. THEREAFTER, REPLACE EVERY OR [35.000)
km {30,000 MILES), WHICHEVER COMES FIRST.
> CHECK OR ADD COOLANT AT THE RESERVE TANK, NOT THE RADIATOR.
> FOR FURTHER INFGRMATION GN THE CCOLING SYSTEM. READ THE OWNER'S
MANUAL.
*CHECK WITH YOUR ACURA DEALER. J

VEHICLE EMISSION CONTROL INFORMATION

THIS VEHICLE CONFORMS TO U.S, EPA AND STATE
OF CALIFORNIA REGULATIONS APPLICABLE TO 1938 -5 SANG TR
MODEL YEAR NEW MOTOR VEHICLES. 4

CATALYST |/

TWC/HO25i2)/5F /080 11 CERTIFIED

EHAPPLOGE AL

LA CHECR YALYE

A3 YALLIUM FAN)
VALVELASH  IN: 0.17:002mm | WANXVDLEXAT | P
icoLD) EX019:002mm | WHNAEI060ARE | "o U o i ssmuarer
SPARKPLUGGAP  1.2-33mm | pROCEDURES)
N OTHER ADJUSTMENTS NEEDED. 14

‘ﬁm

HONDAMOTCRCO., LTD.  Frza04

505T (50 States):

THIS VEHICLE CONFORMS TO THE U.S. EPA AND THE
STATE OF CALIFORNIA REGULATIONS APPLICABLE TO
1998 MODEL YEAR NEW MOTOR VEHICLES.

49ST (49 States/Federal):

THIS VEHICLE CONFORMS TO THE U.S. EPA REGULA-
TIONS APPLICABLE TO 1998 MODEL YEAR NEW
MOTOR VEHICLES.

CAL (California):

THIS VEHICLE CONFORMS TO THE U.S. EPA AND
STATE OF CALIFORNIA REGULATIONS APPLICABLE TO
1998 MODEL YEAR NEW PASSENGER CARS PROVIDED
THAT THIS VEHICLE IS ONLY INTRODUCED INTQ COM-
MERCE FOR SALE IN THE STATE OF CALIFORNIA.

Engine and Evaporative Families

Engine Family:

WHNX V(1.8 XA1

Model Year
W: 1988

TTT

Manufacturer
HNX: Honda

Type

V: Light Duty Vehicle/Passenger Car

Displacement

Sequence Characters

Evaporative Family:

W HNXE 0080 AAB

i

Model Year
W: 1998

Manufacturer
HNX: Henda

Type
E: EVAP
Canister Work Capacity (grams}

Sequence Characters

¢




¢
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Lift and Support Points

Lift and Safety Stands

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

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

1. Place the lift blocks as shown.
2. Raise the hoist a few inches (centimeters), and rock the vehicle to be sure it is firmly supported.
3. Raise the hoist to full height, and inspect the lift points for solid support.

NOTE: Use the same support points to support the vehicle on safety stands.

()
— -
P
{
j \
5 - - = 8
[ =]
j :
7 Y
FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT

1-9



Lift and Support Points

Floor Jack
1. Set the parking brake, and block the wheels that are
not being lifted. # Always use safety stands when working on or under
any vehicle that is supported by only a jack.
2.  When lifting the rear of the vehicle, put the gearshift ® Never attempt to use a bumper jack for lifting or sup-
lever in reverse {Automatic transmission in [P] posi- porting the vehicle.
tion).

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

4. Adjust and place the safety stands so the vehicle
will be approximately level, then lower the vehicle
onto them.

Front

S—

— | ——— I ) | —)
LA ~1T 1)
F i 1

Center the jack
bracket in the middle

of the jack lift platform. JACK LIFT PLATFORM

Rear

Center the jack

JACK LIFT PLATFORM bracket in the middle
of the jack lift platform.

1-10




Towing

If the vehicle needs to be towed, call a professional tow-
ing service. Never tow the vehicle behind another vehi-
cle with just a rope or chain. It is very dangerous.

Emergency Towing
There are three popular methods of towing a vehicle:

Flat-bed Equipment — The operator loads the vehicle on
the back of a truck. This is the best way of transporting the
vehicle.

Wheel Lift Equipment — The tow truck uses two pivoting
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 tow truck uses metal cables
with hooks on the ends. These hooks go around parts of
the frame or suspension and the cables lift that end of
the vehicle off the ground. The vehicle’s suspension and
body can be seriously damaged if this method of towing
is attempted.

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

Manual Transmission

¢ Release the parking brake.

¢ Shift the transmission to Neutral.
Automatic Transmission

Release the parking brake.

Start the engine.

Shift to [04 position, then to [N] position.
Turn off the engine.

CAUTION:

¢ Improper towing preparation will damage the trans-
mission. Follow the above procedure exactly. If you
cannot shift the transmission or start the engine
{automatic transmission), your vehicle must be trans-
ported on a flat-bed.

e It is best to tow the vehicle no farther than 50 miles
(80 km), and keep the speed below 35 mph (55 km/hl.

e Trying to lift or tow your vehicle by the bumpers will
cause serious damage. The bumpers are not designed
to support the vehicle’s weight.

Front:

—-_—‘-‘k-—-_-- '
N
)
TOWING HOOKS

TOWING HOOK

1-11
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Service Precautions

Parts Marking Locations Q ‘

To deter vehicle theft, certain major components are marked with the vehicle identification number (VIN). Original parts
will have self-adhesive labels or labels attached with a break-off bolt. Replacement body parts will have self-adhesive
labels, and replacerment engine and transmission parts will be stamped with a code for spare parts,

NOTE
¢ Be careful not to damage the parts marking labels during body repairs, and mask the labels before repainting.
e Label location letters without parenthesis indicate coriginal parts. Letters with parenthesis indicate replacement parts.

Label Locations

A or (A): Engine

B or {B): Transmission

C or {C): Front Bumper

D or (D); Hood

E or{E}: Trunk Lid (4 Door)

F or (F); Tail Gate (3 Door)

G or {G): Rear Bumper

H or (H): Front Fender

loril}: Front Door

Jor {J): Quter Rear Panel (3 Door)
K or {K): Rear Door {4 Door)

L or {L): Quter Rear Panel {4 Door}

c (A) B B p

NN

{G)

(F)

(C) {D} {E)
J w

n (K}

1_12 J)
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Standards and Service Limits

— Cylinder Head/Valve Train (B18B1 engine) — Section 6

MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Compression 250 rpm and wide open throttle  Nominal 1,370 {14.0, 199)
kPa ikgficm?, psi) Minimum 930 (9.5, 136}
Maximum variation : 200 (2.0, 28}
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 - 0.006} 0.5 {0.02)
Camshaft-to-holder oil clearance 0.030 ~ 0.069 {0.0012 - 0.0027} 0.15 (0.006)
Total runout 0.03 {0.001) max. 0.04 {0.002)
Cam lobe height IN | 33.716(1.3274)
EX | 33.528 (1.3200) E—
Valve Valve clearance {Cold)* IN 0.08 - 0.12 {0.003 - 0.005) _
EX : 0.16 - 0.20 {0.006 - 0.008) ———
Valve stem Q.D. IN 6.580 - 6.590 (0.2591 - 0.2594) 6.55 (0.258)
EX | 6.550 - 6.560 (0.2679 - 0.2583) 6.52 (0.257)
Stem-to-guide clearance IN 0.02-0.05 (0.001 - 0.002) 0.08 (0.003)
EX | 0.05-0.08 (0.002 ~ 0.003) 0.11{0.004)
Valve seat Width IN 1.25 - 1.55 (0.048 - 0.061) 2.0 (0.08)
EX { 1.25-1.55(0.049 - 0.061) 2,0{0.08)
" Stem installed height IN 40.765 ~ 41.235 (1.6049 - 1.6234} 41,485 (1.6333)
‘ EX | 42.785 - 43.235 (1.6837 - 1.7022) 43.485 (1.7120)
Valve spring | Free length (Reference) IN NH | 41.27 (1.625}
CH | 41.28 (1.625) _—
EX 44.32 (1.745) _—
Valve guide 1.D. IN 6.61-6.63 (0.260 - 0.261) 6.65 (0.262)
EX | 6.67-6.63(0.260 - 0.261) 6.65 (0.262)
Installed height IN 13.75 - 14.25 {0.541 - 0.561)
EX | 15.75- 16.25 {0.620 - 0.640) _—

*: Measured between the camshaft and rocker arm.,
NH: NIHON HATSUJO manufactured valve spring
CH: CHUQ HATSWJO manufactured valve spring




— Engine Block (B18B1 engine) — Section 7

Unit of 'ength: mm {in:

l MEASUREMENT STANDARD (NEW) SERVICE LIMI(T
Cylinder block Warpage of deck surface 0.07 {0.003) max. 0.10 (0.004}
Bore diameter 81.00 - 81.02 {3.189 - 3.190} 81.07(2.192)
Bore taper _— 0.056 (0.002)
Reboring limit —_— 0.25 {0.010)
Piston Skirt 0.D. at 15 mm {0.6 in} from bottom of skirt 80,98 - 80.99 (3.188 - 3.189) 80.97 {3.188)
Clearance in cylinder 0.01 - 0.04 {0.0004 - 0.0016) 0.05 (0.002)
Groove width {For ring) Top 1.030 - 1.040 {0.0406 - 0.0409) 1.06 (0.042}
Second 1.230 - 1.240 (0.0484 - 0.0488) 1.26 (0.050}
Qil 2.805 - 2.820 {(0.1104 - 0.1110) 2.84 (0.112)
Piston ring Ring-to-groove clearance Top 0.045 - 0.070 (0.0018 - 0.0028) 0.13 (0.005)
Second R | 0.040 - 0.065 (0.0016 - 0.0026} 0.13 {0.005)
T | 0.045-0.070 (0.0018 - 0.0028) 0.13 {0.005)
Ring end gap Top R 7 0.20-0.35(0.008 - 0.014) 0.60 (0.024)
T | 0.20-0.301{0.008 - 0.012} 0.60 (6.024)
Second 0.40 - 0.55 (0.016 - 0.022) 0.70 (0.028}
Qil R | 0.20 - 0.50 {0.008 - 0.020) 0.70 (0.028}
T | 0.20-0.45 (0.008 - 0.018) 0.70 {0.028)
Piston Pin Q.D. 20.994 - 21.000 {0.8265 - 0.8268) _—
Pin-te-piston clearance 0.010 - 0.022 {0.0004 - 0.0009) _—
Connecting rod Pin-to-rod interference 0.013 - 0.032 {0.0005 - 0.0013) _
Small end bore diameter 20,968 - 20.981 (0.8255 - 0.8260} —
Large end bore diameter Nominal 48.0 (1.89)
End play installed on crankshaft 0.16 - 0.30 {0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter
No. 1, 2, 4 and b journals 54,976 — 55.000 {2.1644 - 2.1654) _—_
No. 3 journal 54.970 — 54.994 {2.1642 - 2.1651) E—
Rod journal diameter 44,976 - 45.000 {1.7707 - 1.7717)
Taper 0.005 {0.0002) max. 0.010 (0.0004)
Out-of-round 0.005 (0.0002} max. 0.010 {0.0004)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45 (0.018}
L . Runout 0.03 {0.001) max. 0.05 (0.002)
Bearing Main bearing-to-journal oil clearance

No. 1, 2, 4 and 5 journals
No. 3 journal
Rod bearing-to-journal oil clearance

0,024 - 0.042 (0.0005 - 0.0017)
0.030 - 0.048 (0.0012 - 0.0019)
0.020 — 0.038 (0.0008 - 0.0015)

0.050 (0.0020)
0.060 {0.0024)
0.050 10.0020)

R: RIKEN manufactured piston ring
T: TEIKOKU PISTON RING manufactured piston ring




Standards and Service Limits

— Cylinder Head/Valve Train (B18C1, B18Cb engines) — Section 6

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm and wide open throttle  Nominal 1,860 (19.0, 270}
kPa (kgf/cm?, psi) Minimum 930 (9.5, 135)
Maximum variation | 200 (2.0, 28)
Cylinder head Warpage i 0.05 {0.002)
Height 141.95 — 142,05 (5.589 -- 5.5693) _—
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 {0.006)
Total runout 0.03 {0.001) max. 0.04 (0.002}
Cam lobe height IN
Primary B18C1/B18C5 engine 33.411 (1.3154)/33.088 (1.3027) E—
Mid B18C1/B18C5 engine 36.377 (1.4322)/36.865 (1.4138) —_—
Secondary B1BC1/B18C5 engine | 34.547 (1.3601)/34.732 (1.3674) _
EX _
Primary B18C1/B18C5 engine 33.111 (1.3036)/32.785 (1.2907) E—
Mid B18C1/B18C5 angine 36,720 {1.4063)/36.333 (1.4304)
Secondary B18C1/B18C5 engine | 34.381 (1.3536)/34.691 {1.3658}
Vaive Valve clearance (Cold)* IN 0.15 - 0.1 (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)
EX | 5.450-5.460 (0.2146 - 0.2150) 5.420 (0.2134}
. Stem-to-guide clearance IN 0.025 - 0.055 (0.0010 - 0.0022) 0.08 {0.003}
EX | 0.050 - 0.080 (0.0020 - 0.0031) .11 (0.004)
Valve seat Width IN B18C1engine | 1.26- 1.55 {0.049 - 0.061) 2.01{0.08)
B18C5 engine | 0.85 - 1.15 (0.033 - 0.045} 2.0 (0.08)
EX B18C1engine | 1.25-~ 1,55 {0.049 - 0.061} 2.0 (0.08}
B18C5 engine | 0.85 - 1.15 (0.033 - 0.045) 2.0 (0.08)
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 (Reference} B18C1 engine:
IN  Outer 41.05 (1.616) E—
Inner  NH | 36.16(1.424} _—
CH | 36.19 (1.425) —_—
EX NH 41.96 (1.652) _—
CH 41.94 (1.651) —
B18CS engine:
IN  Quter 43.19 (1.700) _
Inner 36.84 {1.450) —
EX Outer 41.05 {1.6186) —_—
Inner 36,16 (1.424) e
Valve guide 1.D. IN 5.51-5.53(0.217 - 0.218) 5.55 (0.219)
EX 5.51-5.53(0.217-0.218) 5.55 (0.219)
Instalied height IN 12.556 - 13.05 (0.494 - 0.514)
EX | 12.55-13.05(0.494 - 0.514) —_—
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}

*: Measured between the camshaft and rocker arm.
NH: NIHON HATSUWJO manufactured valve spring
CH: CHUO HATSUJO manufactured valve spring
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— Engine Block (B18C1, B18C5 engines) — Section 7

Unit of length: mm (in}

At idle
At 3,000 rpm

kPa (kgf/cm?, psi}

70(0.7, 10} min.
340 (3.5, 50) min.

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.05 (0.002) max. 0.08 (0.003)
Bore diameter 81.00 - 81.02 (3.189 - 3.190) 81.07 {3.182)
Bore taper _ 0.05 (0.002}
Reboring limit —_— 0.25 (0.010}
Piston Skirt 0.D. at 15 mm {0.6 in) from bottom of skirt 80.98 - 80.99 {3.188 - 3.189} 80.97 (3.188)
Clearance in cylinder 0.01 -0.04 {0.0004 - 0.0016} 0.05 (0.002)
Groove width (For ring} Top 1.030 - 1.040 {0.0406 - 0.0409) 1.060 (0.0417)
Second 1.230 - 1.240 {0.0484 - 0.0488) 1.260 (0.0496)
Qil 2.805 - 2.820 {0.1104 - 0.1%10) 2.840 (0.1118)
Piston ring Ring-to-piston groove clearance Top 0.045 - 0.070 (0.0018 - 0.0028) 0.13 {0.005}
Second 0.040 - 0.065 {0.0016 — 0.0026) 0.13 {0.005)
Ring end gap 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)
Qil 0.20 - 0.50 {0.008 - 0.020} 0.70 {0.028}
Piston Pin 0.D. 20.994 — 21.000 {0.8265 - 0.8268) —_—
Pin-to-piston clearance 0.010 - 0.022 (0.0004 - 0.0009} _—
Connecting rod Pin-to-rod interference 0.017 — 0.036 (0.0007 - 0.0014) —_—
Small end baore diameter 20.964 — 20.997 {0.8254 - 0.8267) _
Large end bore diameter Nominal | 48.0 {1.89) :
End play installed on crankshaft 0.15 - 0.30 (0.006 - 0.012) 0.40 {0.016}
Crankshaft Main journal diameter
No. 1, 2, 4 and 5 journals 54.976 - 55.000 (2,1644 - 2.1654} —_—
No. 3 journal 54.974 - 54,998 (2.1643 — 2.16563} _—
Rod journal diameter 44,976 - 45.000 (1.7707 - 1.7717}
Taper 0.005 {0.0002) max. 0.010 {0.0004)
Qut-of round 0.005 {0.0002} max. 0.010 {0.0004)
End play 0.10-0.35 (0.004 - 0.014) 0.45 (0.018}
Runout 0.03 (0.001) max. 0.05 (0.002)
Bearing Main bearing-to-journal oil clearance
No. 1, 2, 4 and 5 journals 0.024 - 0.042 {0.0009 - 0.0017) 0.050 (0.0020)
No. 3 journal 0.030 - 0.048 (0.0012 - 0.0019) 0.060 (0.0024}
Rod bearing-to-journal oil clearance 0.032 - 0.050 {0.0013 - 0.0020) 0.060 (0.0024}
~— Engine Lubrication — Section 8
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Engine oil Capacity B18B1 engine 4.6 {4.9, 4.0) for engine overhaul
£ (US qgt, Imp qt 3.8 (4.0, 3.3) for oil change, including filter
3.5 (3.7, 3.1} for oil change, without filter
B18C1, B18CS5 engines | 4.8 (5.1, 4.2} for engine overhaul
4.0 (4.2, 3.5} for oil change, including filter
3.7 (3.9, 3.3} for oil change, without filter
Qil pump Inner-to-outer rotor clearance 0.04 - 0.16 {0.002 — 0.006) 0.20C (0.008}
Pump housing-to-outer rotor clearance 0.10 - 0.19 {0.004 - 0.007) 0.20 (0,008}
Pump housing-to-rotor axial clearance 0.02 - 0.07{0.001 - 0.003) 0.15 (0.006)
Relief valve Pressure setting at engine oil temp. 176°F {80°C}




Standards and Service Limits

— QCooling — Section 10

MEASUREMENT

STANDARD [NEW)

Radiator

Coolant capacity ¢ {US gt, imp qt)
[ Ineluding engine, heater,

cooling line and reservoir ]
Reservoir capacity:
0.6 f {0.63 US gt, 0.53 Imp gt}

B18B1 engine

B18C1 engine

B18CS5 engine

M/T: 6.4 (6.8, 5.6) for overhaul

4.4 (4.6, 3.9} for coolant change*
A/T: 6.7 (7.1, 5.9} for overhaul

4.7 (6.0, 4.1) for coolant change*
M/T: 6.7 (7.1, 5.9) for overhaul

4.7 {5.0, 4.1} for coolant change*
M/T: 6.5 (6.9, 5.7} for overhaul

4.5 (4.8, 4.0) for coolant change*

Radiator cap

Opening pressure  kPa (kgficm?, psi}

93-123(0.95- 1.25, 13.5- 17.8)

Thermoswitch “OFF” temperature  °F (°C)

Thermostat Start to open  °F (°C} 169 - 176 (76 - 80)
Fully open  °F (°C) 194 (90)
Valva lift at fully open 8.0 {0.37) min.
Cooling fan Thermaoswitch “ON" ternperature  °F {°C} 196 - 203 {91 -95)

Subtract 5 - 14 {3 - 8) from actual “ON” temperature

— Fuel and Emissions — Section 11

*: Including the cootant in the reservoir and that remaining in the engine.

MEASUREMENT

STANDARD {NEW) SERVICE LIMIT

Pressure regulator

Pressure with regulator vacuum hose disconnected

kPa (kgticm?, psi) B18B1 engine
B18C1 engine
B1BCS engine

270-320(2.8-3.3,40-47)
328 - 378 (3.35 - 3.85, 48 - 55)
320-370(3.3-3.8, 47 - 54}

Fuel tank

Capacity f (US gal, Imp gal)

501{13.2, 11.0)

Engine

idle speed with headlight and cooling fan off rpm

B18B1, B18C1 engines 750 = 50 {M/T: neutral)
750 + 50 {(A/T: [N] or [P] position)
B18C5 engine 800 + 50 (M/T: neutral}

: Fastidle rpm

B18B1, B18C1 engines 1,600 + 200 {M/T: neutral)
1,600 + 200 (A/T: [N} or [B] position)
B18C5 engine 1,500 £ 200 (M/T: neutral}

ldle CO % 0.1 max.
— Clutch — Section 12
‘ MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedal height to fleor 164 (6 7/16) —
Stroke 130-1401(5.12-5.51) _—
Pedal play 12-211(1/2 - 13/16}* ——
Disengagement height to floor 83 (3.27) min.
Flywheel Clutch surface runout 0.05 {0.002) max. 0.15 {0.006)
Clutch disc Rivet head depth 1.2-1.7{0.05-0.07) 0.2{0.01
Thickness 8.3-9.0{0.33-0.35} 6.0 {0.24)
Pressure plate Warpage 0.03 (0.001} max. 0.15 (0.006)
Diaphragm spring finger alignment | 0.61{0.02) max. 0.8 {(0.03)

* Including the pedal play 1 - 10 mm (0.04 - 0.39 in}.
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— Manual Transmission — Section 13

Unit of tength: mm (in)

MEASUREMENT STANDARD (NEW] SERVICE LIMIT
Transmission oil Capacity £ (US qt, Imp gt} 2.2 (2.3, 1.9) for oil change
2.312.4, 2.0) for overhaul
Mainshaft End play 0.11-0.18 {0.004 - 0.007) Adjust T
Diameter of ball bearing contact area 27.977 - 27.990 {1.101 - 1.102} 27.93(1.10)
{clutch housing side)
Diameter of 3rd gear contact area 37.984 - 38.000 {1.495 - 1.496} 37.93(1.493)
Diameter of ball bearing contact area 27.987 - 28.000 (1.1018 - 1.1024) 27.94 (1.10)
{transmission housing side)
Runout 0,02 {0.0008} max. 0.05 {0.002)
Mainshaft 1.D. 43,009 - 43.025 (1.6933 - 1.6939} 43.08 (1.696)
3rd and End play 0.06 - 0.21 {0.0024 - 0.0083) 0.3 (0.012}
ath gears Thickness 3rd  B18B1 engine 34.42 - 34.47 (1.355 - 1.357) 34.3 (1.350}
B18C1, B1BCS engines | 34.92 - 34,97 (1.376 - 1.377) 34.8 (1.370}
4th B18B1 engine 30.92 - 30.97 {1.217 - 1.218} 30.8 (1.213}
B18C1, B18C5 engines | 31.42 - 31.47 {1.237 - 1.239) 31.3(1.232}
Mainshaft 1.D. 43.009 - 43.025 {1.6933 - 1.6839) 43.08 (1.696)
5th gear End play 0.06 ~ 0.21 (0.0024 - 0.0083} 0.3(0.012}
Thickness 31.42 - 31.47 (1.237 - 1.239) 31.3(1.232)
Countershaft Diameter of needle bearing contact area 33.000 - 33.015 (1.299 - 1.300) 32.95 (1.297}
Diameter of ball bearing contact area 24,980 - 24.993 {0.9835 - 0.9840) 24.94 (0.982)
Diameter of 1st gear contact area 36.984 - 37.000 (1.4561 - 1.4567) 36.93 (1.454)
Runout 0.02 (0.0008) max. 0.05 {0.002)
Countershaft 1.0 42,009 - 42.025 {1.6539 - 1.6545) 42.08 {1.657)
1st gear End play 0.045 — 0.205 (0.0018 - 0.0081}
Thickness 31.45 - 31.50 (1.238 — 1.240) _—
Countershaft 1.0 47.009 - 47.025 {1.8507 — 1.8514) 47.08 (1.854)
2nd gear End play 0.07 - 0.14 {(0.003 - 0.006) 0.20 (0.008)
Thickness B18B1 engine 34.62 — 34.67 (1.3630 — 1.3650) 34.5(1.358)
B18C1, B18CS engines | 28.92 - 28,97 (1.1386 - 1.1405) 28.8{1.134}
Spacer collar 1.D. 36.48 - 36.49 (1.4362 - 1.4366) 36.5 (1.437}
{Countershaft 0.D. 41.989 - 42.000 (1.6531 - 1.6535} 41.94 {1.651)
2nd gear) Length 29.07 - 29.09 {1.1445 ~ 1.14563)
Spacer collar 1.0. 31.002 - 31.012 (1.2205 - 1.220%) 31.06 (1,223}
{Mainshaft 0.D. 37.989 - 38.000 {1.4956 — 1.4961) 37.94 (1.494)
4th and Length A | B6.45-56.551{2.2224 - 2.2264)
5th gears) B | 26.03-26.08 {1.0248 - 1.0268) —_—

{cont’d}

3-7




Standards and Service Limits

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

3rd clutch pressure at 2,000 rpm

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Reverse idler 1.D. B18B1t engine | 20.016 - 20.043 (0.7880 - 0.7891} 20.09 (0.7909}
gear B18C1 engine | 20.028 - 20.049 (0.7885 - 0.7893) 20.09 (0.7909}
B18C5 engine | 20.030 - 20.110 (0.7886 — 0.7917} 20.09 (0.7909}
Gear-to-reverse gear shaft clearance B18Bt engine | 0.036 - 0.084 (0.0014 - 0.0033}) 0.16 (0.006)
B18C1 engine | 0.028 - 0.053 {0.0011 - 0.0020) 0.16 {0.006)
B18C5 engine | 0.030 - 0.117 {0.0012 — 0.0045) 0.16 (0.0086)
Synchro ring Ring-to-gear clearance (ring pushed against gear} 0.85-1.10(0.033 - 0.043) 0.4 (0.016)
Double 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 (0.01)
Quter synchro ring-to-synchro cone 05-1.0(0.02-0.04) 0.3(0.01)
Shift fork Shift fark finger thickness 7.4-7.6(0.291 - 0.299)
Fork-to-synchro sleeve clearance 0.35-0.65 (0.014 - 0.026) 1.0 (0.039}
Reverse shift Shift fork pawl groove width 13.0-13.3(0.512-0.524)
fork I Fork-to-reverse idler gear clearance 0.5-1.1(0.020 - 0.043} 1.8 (0.07)
“L" groove width at 5th gear side 7.40-7.70 {0.291 - 0.303)
at reverse gear side | 7.06-7.25(0.278 - 0.285) e
Fork-to-5th/reverse shift piece pin clearance
at 5th gear side 0.4 - 0.9 (0.016 - 0.035} —_—
at reverse gear side | 0.05-0.45 (0.0020 - 0.018} _
Shift arm Groove width of change piece caontact area 11.8-12.0(0.46 - 0.47} —_
Change piece-to-shift arm clearance 0.05-0.35 (0.002 - 0.014) 0.80 (0.031)
Shift piece Groave width of shift arm contact area 8.1-8.2(0.319-0.323} —
Shift piece-to-shift arm clearance 0.10-0.30(0.004 - 0.012) 0.60 (0.024}
1.0, 14.000 - 14.068 (0.551 - 0.554)
Shift piece-to-shaft clearance 0.011 - 0.092 {0.0004 - 0.0036) 0.150 {0.0059}
Diarmeter of shift fork contact area 11.80 - 12.00 {0.469 - 0.472)
Shift piece-to-shift fork shaft clearance 0.20 -- 0.50 (0.008 - 0.020) 0.80{0.031}
Selector Diarneter of change piece contact area 11.8-12.0(0.46 - 0.47) R ——
arm Arm-to-change piece clearance 0.05-0.35 {0.002 - 0.014) 0.50 {0.020)
Groove width of interlock contact area 10.05 ~ 10.15 {0.3957 - 0.2996) _—
Arm-to-interlock clearance 0.05-0.25 (0.002 - 0.010) 0.50 {0.020}
*: B18C1, B*8C5 engines
— Automatic Transmission — Section 14
MEASUREMENT STANDARD (NEW!} SERVICE LIMIT
Transmission Capacity £ (US qt, Imp qt) 5.9 {6.2, 5.2) for overhaul
fluid 2.7 (2.9, 2.4) for fluid change
Hydraulic Line pressure at 2,000 rpm 830 - 880 (8.5~ 9.0, 120 - 130} 780 (8.0, 110)
pressure {(N] or [P] position)
kPa {kgf/em?, psi)  ["2nd clutch pressure at 2,000 rpm 420 - 480 (4.3 - 4.9, 61 70) 400 (4.1, 58}
{ Ds; position} throttle fully closed throttle fully closed

! 780 (8.0, 110)

830 - 880 (8.5 - 9.0, 120 - 130} throttle more than
throttle more than 1/4 opened 1/4 cpened

4402 480 (4.5 - 4.9, 64 - 70) 400 (4.1, 58)

{ D+ position} throttle fully closed throttle fully closed
|
4th clutch pressure at 2,000 rpm 780 (8.0, 110}
{ D4l position) 830 - 880 (8.5-9.0, 120 - 130} throttle more than
throttle more than 1/4 opened 1/4 opened
2nd clutch pressure at 2,000 rpm 830 - 880{8.5-9.0, 120 - 130} 780 (8.0, 110}
() position)
1st clutch pressure at 2,000 rpm 830 - 880 (8.5-9.0, 120 — 130} 780 {B.0, 110}
{ D« or[1] position)
1st-hold clutch pressure at 2,000 rpm 830 -880 (8.5-9.0, 120 - 130} 780 {B.0, 110)
(1 position)
. Throttle pressure B Throttle fully closed 0-15{0-0.150-2.1)
| { D« of D3 position) Throttle fully opened | 830 - 880 (8.5-9.0, 120 - 130} 780 {8.0, 110)
Stall speed rpm (Check with vehicle on level ground} B18B1 engine | 2,500 2,350 - 2,650
B18C1 engine | 2,400 2,250 - 2,650




— Automatic Transmission — Section 14

Unit of length: mm {in}

Clutch disc thickness
Clutch plate thickness

1st, 1st-hold
2nd, 3rd, 4th

1.88 - 2.00 {0.074 - 0.079)
1.55 - 1.66 {0.061 - 0.065)
1.85 - 2.05 {0.077 - 0.081)

MEASUREMENT STANDARD (NEW} SERVICE LIMIT
Clutch Clutch initial clearance 1st, 2nd 0.65 - 0.85 (0.026 - 0.033} _
3rd, 4th 0.40 - 0.60 {0.016 - 0.024} e
1st-hold 0.5 - 0.8 (0.020 - 0.031)
Clutch return spring free length 1st, 2nd, 3rd, 4th | 31.0(1.22) 29.1{1.15}
’ 1st-hold 34.6 {1.36) 32.6 {1.28}

Until grooves wear out

Discoloration

Clutch end plate thickness
{1st, 2nd, 3rd, 4th)

MARK 1
MARK 2
MARK 3
MARK 4
MARK b
MARK 8
MARK 7
MARK 8
MARK 8
MARK 10

2.05-2.10{0.081 - 0.083)
2.15-2.20 (0.085 - 0.087)
2.25- 2.30 (0.089 - 0.091)
2.35-2.40 (0.093 - 0.094)
2.45 - 2.50 (0.096 - 0.098)
2.55 - 2,60 (0.100 - 0.102)
2.65-2.70 (0.104 - 0.1086)
2.75-2.80{0.108~-0.110)
2.85-290{0.112-0.114)
2.95-3.00{0.116 - 0.118)

Discoloration

Discolaration

Clutch end plate thickness
{1st-hold}

MARK 1
MARK 2
MARK 3
MARK 4
NO MARK
MARK &
MARK 7

2.05-2.10 (0.081 - 0.083}
2.15-2.20 (0.085 - 0.087}
2.25-2.30(0.089 - 0.091}
2.35-2.40 {0.093 - 0.094}
2.45 - 2,60 {0.096 - 0.098)
2.55-2.60{0.100 - 0.102)
2.65-2.70(0.104 - 0.106)

Discoloration

Discoloration

{cont'd)
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Standard and Service Limits

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

MEASUREMENT

STANDARD (NEW)

SERVICE LUMIT

Transmission

Diameter of needle bearing contact area

On mainshaft stator shaft bearing
' On mainshaft 2nd gear

On mainshaft 4th gear collar

On mainshaft 1st gear collar

On countershaft {left side)

On countershaft 3rd gear collar

On countershaft 4th gear

On countershaft reverse gear collar

On countershaft 1st gear collar

On sub-shaft {left side)

On sub-shaft 4th gear collar

On reverse idler gear shaft
Inside diameter of needle bearing contact area

On mainshaft 1st gear

On mainshaft 2nd gear

On mainshaft 4th gear

On countershaft 1st gear

On countershaft 3rd gear

On countershaft 4th gear

On countershaft reverse gear

On sub-shaft 4th gear

On reverse idler gear

On stator shaft (ATF pump side}

On stator shaft (stator side}
Reverse idler gear shaft holder 1.D.
End play

Mainshaft 1st gear

Mainshaft 2nd gear

Mainshaft 4th gear

Countershaft 1st gear

Countershaft 3rd gear

Countershaft 4th gear

Sub-shaft 4th gear

Reversa idler geer

Countershaft reverse geer
Selactor hub 0.0.

Mainshaft 4th gear collar length
Mainshaft 4th gear collar flange thickness
Mainshaft 1st gear coliar length

23.980 - 23.993 {0.9441 - 0.9446)
35.975 - 35.991 {1.4163 - 1.4170}
31.975 - 31.991 {1.2589 - 1.2595)
30.975 - 30.991 {1.2195 - 1.2201)
36.004 - 36.017 (1.4175 - 1.4180)
35.980 - 35.996 (1.4165 - 1.4172)
27.980 - 27.993 {1.1016 - 1.10217)
31,975 - 31.991 (1.2589 - 1.25685}
31.975 - 31.991 (1.2589 - 1.2595)
25.991 ~ 26.000 (1.0233 - 1.0236)
27.980 - 27.993 (1.1016 - 1.1021)
13.990 - 14.000 (0.5508 - 0.5512)

36.000 - 35.016 {1.3780 — 1.3786)
41.000 - 41.016 {1.6142 - 1.6148)
38.000 - 38.016 (1.4961 - 1.4967)
38.000 - 38.016 {1.4961 - 1.4367)
41.000 - 41.016 (1.6142 - 1.6148)
33.000 - 33.016 {1.2992 - 1.2998)
38.000 - 38.016 {1.4961 - 1.4967}
32.000 - 32.016 (1.2598 - 1.2605)
18.007 — 18.020 (0.7089 - 0.7094)
29.000 - 29.013 (1.1417 - 1.1422}
27.000 - 27.021 (1.0630 - 1.0638)
14.416 - 14.434 (0.5676 - 0.5683)

0.05 - 0.16 {0.002 - 0.006)
0.05 - 0.13 (0.002 - 0.005)
0.05 - 0.16 (0.002 - 0.006)
0.1 - 0.5 (0.004 - 0.020)

0.05 - 0.17 {0.002 - 0.007}
0.10 - 0.18 {0.004 - 0.007}
0.05 - 0.17 {0.002 - 0.007)
0.05 - 0.18 {0.002 - 0.007}
0.10 - 0.25 {0.004 - 0.010)
£1.87 - 51.90 (2.042 - 2.043)
49,50 - 49.55 (1.949 - 1.951)
4.435 - 4.525 (0.175 - 0.178}
27.00 - 27.05 {1.063 - 1.065}

Wear or damage

Wear or damage

Wear or damage
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Countershaft distance collar length

38.97 - 39.00 {1.534 - 1.535}
39.02 - 39.05 {1.536 - 1.5637}
39.07 - 39.10 {(1.538 - 1.539)
39.12 ~ 39.15 {1.540 - 1.541)
39.17 - 39.20 (1.542 - 1.543)
39,22 - 39.25 (1.544 - 1.545)
39.27 - 39.30 (1.546 - 1.547)
38.87 - 38.90 (1.530 - 1.631)
38,92 - 38.95 (1.532 - 1.633)

Countershaft 3rd gear collar length

Countershaft reverse gear collar length
Countershaft reverse gear collar flange thickness
Countershaft 1st gear collar length

Countershaft 1st gear collar flange thickness
Sub-shaft 4th gear collar length

Sub-shaft 4th gear collar flange thickness

20.65 - 20.70 {0.813 - 0.816)
14.5 - 14,6 {0.571 - 0.575)
2.4-2.6{0.094-0.102)

14,5 - 14.6 (0.571- 0.575)
2.4-261(0.094-0.102)

24.0 - 24.1 (0.845 - 0.949)
2.95-3.10(0.116 - 0.122)

HTHTTT

Wear or damage
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— Automatic Transmission — Section 14

Unit of length: mm {in}

MEASUREMENT

STANDARD (NEW]

SERVICE LIMIT

Transmission

Mainshaft 2nd gear thrust washer thickness

3.97 - 4.00 (0.156 - 0.157)

Wear or damage

{cont'd} 4.02 - 4.05 (0.158 - 0.159)
4.07 - 4.10(0.160 - 0.161)
4,12~ 4.15(0.762 - 0,163)
4.17 - 4.20 (0.184 - 0.185)
4.22 — 4.25 (0.166 - 0.167)
4,27 - 4,30 (0.168 — 0.169}
4.32-435(0.170-0.171}
4,37 -4.40(0.172 -0.173)
4.42 - 4,45(D.174 - 0,175} Wear or damage
Thrust washer thickness
Mainshaft ball bearing left side 2,95-3.05(0.116 - 0.120} Wear or damage
Mainshaft ist gear right side 2.43 - 2.50 (0.096 - 0.098} ’
Countershaft 3rd gear splined washer thickness 4,95 - 500 {0.195 - 0.197)
Sub-shaft 4th gear thrust washer thickness 2.93-3.00{0.115 - 0.118}
One-way clutch contact area
Countershaft 1st gear 1.D. 83.339 - 83.365 {3.2811 - 3.2821)
Parking gear O.D. 66.685 - 66.698 {2.6254 — 2.6259) Wear or damage
Mainshaft feed pipe A, O.D. (at 15 mm from end} 8.97 -8.98 (0.353 - 0.364) 8.95 {0.352)
Mainshaft feed pipe B, 0.D. {at 30 mm from end} 5.97 - 5.98 (0.2350 - 0.2354) 5.95 {0.234)
Countershaft feed pipe O.D. (at 15 mm from and) 7.97 -7.98 {0.3138 - 0.3142) 7.95{0.313)
Sub-shaft feed pipe O.D. (at 156 mm from end) 7.97 - 7.98 (0.3138 - 0.3142) 7.95{0.313)
Mainshaft sealing ring thickness 1.87 - 1.97 {0.0736 - 0.0775) 1.82 {0.072)
{29 mm and 35 mm)
Mainshaft bushing {.D. 6.018 — 6.030 {0.2369 — 0.2374) 6.045 {0.2380)
Mainshaft bushing 1.D. 9.000 — 9.015 {0.3543 — 0.3549) 9.03 (0.356)
Countershaft bushing I.D. 8.000 - 8.022 {0.3150 - 0.3158) 8.03 {0.316)
Sub-shaft bushing 1.D. 8.000 - 8.022 (0.3150 — 0.3158) 8.03 (0.316}
Mainshaft sealing ring goove width 2.025 - 2.075 (0.0797 - 0.0817) 2.095 {0.082)
Reguiator Sealing ring contact area |.D. 35.000 - 35.025 (1.3780 - 1.3789) 35.050 {1.3799)
valve body

Shifting device
and parking brake
control

Reverse shift fork finger thickness
Parking brake ratchet pawi
Parking gear

Throttle cam stopper height

5.90 - 6.00 (0.232 - 0.236)

27.0-27.1(1.063 - 1.067)

5.40(0.213}
Wear or other
defect

Drive
Driven

ATF pump gear-to-body clearance

ATF pump driven gear [.D.
ATF pump driven gear shaft 0.D.

0.210 - 0.265 (0.0083 - 0.0104)
0.070 -~ 0.125 (0.0028 - 0.0048)
14.016 ~ 14.034 (0.65618 - 0.5625)
13.980 - 13.990 (0.5604 — 0.5508)

Servo body Shift fork shaft bore 1.D. 14.000 — 14.010 (0.5512 - 0.5516) —_—
Shift fork shaft valve bore I.D. 37.000 - 37.039 (1.4567 — 1.4582) 37.045 {1.4585)
ATF pump ATF pump gear side clearance 0.03 - 0,05 (0.001 - 0.002) 0.07 (0.003)

Wear or damage
Woear or damage

{cont'd)




Standards and Service Limits

— Automatic Transmission (cont'd) — Section 14

STANDARD (NEW}
MEASUREMENT Wire Dia. 0.D. Free Length No. of Coils
Springs ! Regulator valve spring A 1.8 (0.071} 14.7 {0.579) 87.8 (3.457) 16.56
i Regulator valve spring B 1.8(0.071) *6.0 (0.236) 44.0(1.732) 7.5
1 Stator reaction spring 4.6 {0,177} 26.4 (1.039) 30.3 {1.193} 1.92
\ Modulator valve spring 1.3 (0.051) 9.4 10.370) 39.3(1.6547) 12.4
: Torque converter check valve 1.0 {0.039) 8.4 (0.331} 33.8 {1.331} 8.2
| Cooler check valve spring 1.0 {0.039) 8.4 (0.331) 33.8{1.331} 8.2
Relief valve spring 1.1 {0.043) 8.6 (0.339) 37.1{1.461}) 13.4
2-3 orifice control valve spring 0.9 (0.035) 6.6 (0.260) 33.0 {1.299) 14.9
Throttle valve B adjusting spring 0.7 {0.028) 6.2 (0.244) 34.0 (1.339) 15.2
Throttle vaive B spring 1.4 (0.055) 8.5 (0.335) 41.51{1.634) 10.5
Throttle valve B spring 1.4 (0.055) 8.5 {0.335) 41.5{1.634) 11.2
Throttle valve B spring 1.4 (0.055) 8.5 (0.335) 41.6 (1.638) 12.4
1-2 shift valve spring 0.9 {0,035} 8.6 (0.339) 40.4 (1.581) 14.5
2-3 shift valve spring 0.9 {0.035} 7.6 (0.299) 57.0 (2.244) 26.8
3-4 shift valve spring 0.9 {0.035} 7.6 (0.299) 52.0 (2.047) 26.8
1st-hold accumulator spring 4.0 {0.157} 21.5 (0.846) 71.7 (2.823) 8.3
1st accumulator spring 2.5 {0.098} 16.3 (0.642} 1056.4 (4.15Q) 16 + 8.6
2nd accumulator spring 3.61{0.142} 22.0 10.866} 108.9 (4.287) 15.2
3rd accumulator spring 2.81{0.110} 17.5 (0.689} 105.2 (4.142) 19.1
4th accumulator spring 2.61{0.102} 16.3 {0.642} 103.3 (4.067) 21.2
Lock-up shift valve spring 0.9 {0.035) 7.6 (0.299) 73.7 {2.902) 32.0
i Lock-up timing B valve spring 0.8 (0.031%) 6.6 {0.260} 60.8 (2.394) 221
Lock-up control valve spring 0.8 (0.031) 6.6 {0.260) 41.6 (1.638) 2786
CPC valve spring 1.3(0.051) 9.4 {0.370) 35.3 {1.390) 12.4
4-3 kick-down valve spring 1.0 (0.039) 6.6 {0.260) 28.5 {1.122) 147
3-2 kick-down valve spring 1.3 (0.051) 8.6 {0.339) 45.6 {1.795} 17.0
; Servo control valve spring 0.9 (0.035} 6.4 {0.252) 34.1(1.343) 17.6
‘i 4th exhaust valve spring 1.0 (0.039) 7.110.280) 60.3 (2.374}) 185
: Orifice control valve spring 0.8 (0.031) 6.6 (0.260) 48.2 (1.898} 33.0
! *: Inside Diameter
— Differential {Manual Transmission} — Section 15
MEASUREMENT STANDARD {NEW] SERVICE LIMIT
Differential Pinion shaft contact area .0, B18B1 engine 18.000 - 18.016 (0.7087 — 0.7093} _
carrier B18C1, B18C5 engines | 18.000 - 18.018 {0.7087 - 0.7094) _
Carrier-to-pinion clearance B18B1 engine 0.013 - 0.045 {0.0005 - 0.0018) 0.1 (0.004}
B18C1, B18C5 engines | 0.013 - 0.047 {0.0005 - 0.0019} 0.1 (0.004)
Driveshaft/intermediate shaft contact area i.D.
B18B1 engine 28.000 - 28.021 (1.1024 - 1,1032} —_—
B18C1, B18C5 engines 28.005 - 28.025 (1.1026 - 1.1033} _
Carrier-to-driveshaft clearance B18B1 engine 0.020 - 0.062 (0.0008 - 0.0024} _
B18C1, B18C5 engines ! 0.025 - 0.066 (0.0010 - 0.0026} _—
Carrier-to-intermediate shaft ciearance
B18B1 engine 0.050 - 0.087 (0.0020 - 0.0034) _—
B18Ct, B18C5 engines | 0.055 - 0.091 {0.0022 - 0.0036)
Differential Backlash 0.05 - 0.15 {0.002 — 0.006) Adjust
pinion gear L.D. 18.042 - 18.066 {0.7103 - 0.7113)
Pinian gear-to-pinion shaft clearance 0.055 - 0.095 (0.0022 - 0.0037) 0.15 (0.006)
Set ring-to-bearing outer race clearance B18B1 engine 0-0.10 (0 - 0.004) Adjust
Differential taper roller bearing preload
Starting torque  N-m (kgf-cm, Ibfin} B18C1, B18C5 engines | 2.11-3.04(21.5-310,187-269) | Adjust
s — Differential (Automatic Transmission) — Section 15
) MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Differential Pinion shaft contact area 1.D. 18.010 - 18.028 {0.7091 - 0.7098) _—
carrier Carrier-to-pinion clearance 0.023 - 0.057 {0.0009 - 0.0022) 0.1 (0.004}
' Driveshaft/intermediate shaft contact are |.D. 26.025 - 26.045 (1.0246 - 1.0254) e
Carrier-to-driveshaft clearance 0.045 - 0.086 {0.0018 - 0.0034) 0.12 {0.005)
Differential Backlash 0.05 - 0.15 (0.002 — 0.008) e
pinion gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113) _—
Pinign gear-to-pinion shaft clearance 0.055 - 0.095 {0.0022 - 0.0037} 0.15 (0.006)
Set ring-tg-bearing outer race clearance 0-0.15 {0 - 0.008} Adjust
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— Steering — Section 17

Unit of length: mm {in}

kPa tkgf/cm?, psi}

MEASUREMENT STANDARD (NEW)
Steering wheel Rotational play at steering wheel circumference 0-101(0-0.39)
Starting load at steering wheel circumference
N (kgf, Ibf} _ Engine running 34(35,7.7)
Gearbox Angle of rack-guide-screw loosened from locked 20° MAX
position
Pump Pump pressure with shut-off valve closed 6,400 - 7,400 (65 - 75, 924 - 1,067}

Power steering
fluid

Recommended fluid
Fluid capacity
£ {US gt, Imp qt)

GS, GSR, TypeR
RS, LS

Reservoir

Honda Power Steering Fluid-V or §
1.06 {1.12, 0.93)

1.0 {1.06, 0.88}

0.4 {0.42, 0.35)

Power steering
beit*

Deflection with 98 N (10 kgf, 22 Ibf)
between pulleys

11.5 - 13.5 {0.45 — 0.53} with used belt
8.0 - 10.0 (0.31 - 039} with new belt

Beittension N (kgf, ibf}
Measured with belt tension gauge

380 - 540 (40 - 55, 88 — 120) with used belt
740 - 880 (75 - 90, 170 - 200} 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,
Readjust deflection or tension to used belt values,

~ Suspension — Section 18

MEASUREMENT STANDARD (NEW)
Wheel Camber Front Type R ~0°30"x 1°
alignment All except Type R | -0° 10"+ 1°
Rear ~0° 45" 138
Caster Front 110"+ 1°
Total toe Front 0+2{0£1/16)
Rear IN 2% (116 1/16)
Front wheel turning angle Inward wheel 36° 00" 1 2°
Qutward wheel | 30°30'
Wheel bearing End play Front 0 -0.05 {0 -0.002)
Rear 0 - 0.05 (0 - 0.002}
STANDARD (NEW) SERVICE LIMIT
Wheel 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 runout {Steel wheel) Axial 0-1.0(0-0.04) 2.0 {0.08)
Radial 0-1.01(0-0.04) 1.5 (0.06)
— Brake — Section 19
MEASUREMENT STANDARD (NEW)
Parking brake Play in stroke at 196 N {20 kgf, 44 |bf) To be locked when pulled 6 -10
lever lever force notches
Foot brake Pedal height (With floor mat removed) M/T | 160 (6 5/16}
pedal AT | 16516 1/2)
Free play 1-561{1/16 - 3/16}
Master cylinder Piston-to-pushrod clearance 0-0.4(0-0.02)
STANDARD (NEW) SERVICE LIMIT
Disc brake Disc thickness Front Type R 22.9-23.11{0.90-091) 21.0 10.83)
All except Type R | 20.9-21.11(0.82 - 0.83} 19.0 (0.75)
Rear 8.9 -9.1(0.35 - 0.36) 8.0 (0.31)
Disc runout Front - 0.10 (0.004}
Rear S 0.10 (0.004}
Disc parallelism Front and rear 0.015 (0.0006)
Pad thickness Front Type R 10.5 - 11.5 (0.41 - 0.45) 1.6 (0.06)
All except Type B | 2.5-10.5(0.37 - 0.41) 1.6 (0.06)
Rear Type R 8.5-9.5(0.33-0.37) 1.6 (0.06)
All except Type R | 7.0-8.0{0.28-0.31) 1.6 {0.06)
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Standards and Service Limits

— Air Conditioning — Section 22

MEASUREMENT STANDARD (NEW)
Air conditioning Lubricant capacity mf (fl oz) (E:ondens;er 25 {5/6)
systemn vaporator 40 {1 1/3)
Line or hose 10.{1/3)
Receiver/Dryer 10 {1/3)
Lubricant type: ND-OIL8
(P/N 38897 — PR7 - A01AH or 38898 - PR7 — A01)
Compressor Lubricant capacity mf (fl oz) 140" F (421387
Lubricant type: ND-QIL8
Stator cail resistance at 68°F (20°C) {1 3.4-38
Pulley-to-pressure plate clearance 0.5+ 0.15 (0.02 + 0.006)
Compressor Deflection with 98 N (10 kgf, 22 |bf) 7.5-9.5{0.30 - 0.37) with used belt
belt*? between pulleys 5.0 - 7.0 {0.20 - 0.28) with new balt

Beit tension N {kgf, Ibf)
Measured with belt tension gauge

390 - 540 (40 - 55, 88 - 120} with used belt
740 - 880 (75 - 80, 170 - 200} with new belt

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

— Electrical — Section 23

MEASUREMENT STANDARD {NEW)
Ignition coil Rated voltage V 12
. Primary winding resistance at 68°F {20°C) {1 06-0.8
| Secondary winding resistance at 68°F (20°C) k2 12.8-19.2
Ignition wire Resistance at 68°F (20°C) k2 25 max,
F: ring order 1-3-4-2
. STANDARD (NEW) SERVICE LIMIT
? Spark plug Type See Section 23 ———
' Gap B18B1, B18C5 engines 1.0 - 1.1 (0.039 - 0.043)
B18C1 engine 1.3 (0.061)1
Ignition timing At idling M/T Except B18C5 engine 16 + 2 -750 + 50 (Neutral)

B18C5 engine
° BTDC (Red} - rpm AT

16 + 2 - 80O + 50 {Neutral}
16 + 2 -750 + 50 {[N] or [P] position)

Alternator belt*2

Deflection with 98 N {10 kgf, 22 1bf)
between pulleys Except B18C5 engine
B18C5 engine

9.0 - 11.0 (0.35 - 0.43) with usad belt
6.0 - 8.0 {0.24 - 0.31) with new belt
7.0 - 9.0 {0.28 - 0.35) with new belt

Belt tension N (kgf, Ibf)

Measured with belt tension gauge
Except B18C5 engine
B18C5 engine

340 - 490 (35 - 50, 77 - 110} with used belt

690 — 880 (70 - 99, 154 - 198} with new beit
540 — 740 (55 - 75, 121 — 165} with new belt

l STANDARD {NEW) SERVICE LIMIT
Alternator Output 13.5 V at normal operating temperature A 90 e
| {Except B18C5 Coil resistance (rotor} at 68°F {20°C) {3 29 e
engine) Slip ring O.D. 14.4 (0.57) 14.0 (0.55)
Brush length 106 (0.41) 1.5{0.08)
Brush spring tension N (kgf, Ibf) 3.2{0.33,0.73) —_—
Alternator Output 13.5 V at normal operating temperature A 85 —_
{B18CS5 engine) Coil resistance (rotor} at 68°F (20°C) 26-29 —
} Slip ring 0.D. 227 {0.89) 21.2 (0.83)
Brush length 19.0 (0.75} 14.0 (0.55)
Brush spring tension N (kgf, Ibf} 33-41(0.34-0.42,0.75-0.93)
Starter Qutput M/T: 1.2 kW, A/T: 1.4 kW _—
Mica depth 0.5-0.8(0.02 - 0.03} 0.2 (0.008}
Commutator runout 0-0.02 (0 - 0.0008) 0.05 (0.002)
' Commutator 0.D, 29.9-30.0 (1177 - 1.181} 29.0 (1.142)
‘ Brush length 15.0 - 15.5 {0.59 - 0.61) 10.0 (0.39}
Brush spring tension (new) N (kgf, Ibf) M/T | 12.7-206{(1.3-2.1,2.9-4.6) _—
AT 17.7-235(1.8-2.4,4.0-5.3) _—

*1: Do not adjust the gap, replace spark plug if it is out of spec.
*2; When using a new belt, adjust deflection or tension to new values. Run the engine for § minutes then turn it off.
Readjust deflection or tension to used belt values.




Design Specifications

ITEM METRIC ENGLISH NOTES
DIMENSIONS QOverall Length 3-door 4,380 mm 172.4 in
4-door 4,525 mm 178.1in
Overall Width 1,710 mm 67.3in
Overall Height 3-door 1,335 mm B2.6in
4-door 1,370 mm £3.9in
Wheelbase 3-door 2,570 mm 101.2in
4-door 2,620 mm 103.1in
Track F/R 1,475/1,470 mm 68.1/57.9in Except Type R
1,480/1,470 mm 58.3/67.9 in Type R
Ground Clearance 150 mm 5.9in Except Type R
140 mm 5.5in Type R
Seating Capacity Four (3-door), Five {4-door)
Weight {USA) Gross Vehicle Weight Rating (GVWR) 3,680 lbs
Weight {CANADA) Gross Vehicle Weight Rating (GVWR) 1,670 kg

ENGINE

Type

Cylinder Arrangement
Bore and Stroke

Displacement
Compression Ratio
Valve Train

Lubrication System
Qil Pump Displacement

Water Pump Displacement

Fue! Required

B18B1 engine

B18C1, B18C5 engines

B18B1 engine
B18C1, B18C5 engines
B18B1 engine
B18C1, B18CE enginas
B18B1 engine
B18C1, B18CE engines
B18B1 engine
B18C1, B18C5 engines

B18B1 angine
B18C1, B18C5 engines
B18B1 engine
B18C1, B18C5 engines
B18B1 engine

B18C1, B18C5 engines

Water-cooled, 4-strcke DOHC
gasoline engine
Water-cooled, 4-stroke DOHC
VTEC gasoling engine
Inline 4-cylinder, transverse

81.0 x 89.0 mm 3.19x350in
81.0x 87.2 mm 3.19x3.43in
1,834 cm® {mf} 112 ¢u-in
1,797 cm?* {mf} 110 cu-in
9.2
10.0

Belt driven, DOHC 4 valve per cylinder
Belt driven, DOHC VTEC
4 valve per cylinder
Forced and wet sump, trochoid pump
50 f {53 US qt, 44 Imp gti/minute*’
71 £ {75 US qt, 62 imp gti/minute*?
140 £ {148 US qt, 123 Imp qti/minute*’
140 £ {148 US qt, 123 Imp gti/minute*?
UNLEADED gasoline with 86 Pump
Octane Number or higher
Premium UNLEADED gasoline with
81 Pump Qctane Number or higher

STARTER Type Gear reduction
Normal Qutput M/T: 1.2 kW, AT: 1.4 kW
Nominal Voltage 2V
Hour Rating 30 seconds
Direction of Rotation Clockwise as viewed from gear end
Weight M/T 35kg 7.7 lbs
AT 3.7 kg \ 8.2 Ibs
CLUTCH Clutch Type M/ Single plate dry, diaphragm spring
AT Torque converter
Clutch Facing Area  M/T  B18B1, B18C1 engines 203 cm? 31sg-in
B18CH engine 176 cm? 27 sg-in
TRANSMISSION Transmission Type  M/T Synchronized 5-spaed forward, 1 reverse
AT Electronically controlled

Primary Reduction

4-speed automatic, 1 reverse
Direct 1:1

*1: At 6,000 engine rpm
*2: At 7,600 engine rpm

{cont'd)




Design Specifications

— (cont’d)
ITEM METRIC ENGLISH NOTES
TRANSMISSION Type Manual transmission
Engine type B1881 B18C1 B18C5
Gear Ratio st 3.230 3.230 3.230
2nd 1.900 1.900 2.105
3rd 1.269 1.360 1.458
4th 0.966 1.034 1.107
5th 0.714 0.787 0.848
Reverse 3.000 . 3.000 3.000
Final Reduction Gear type Single helical gear
Gear ratio 4.266 j 4.400 | 4.400
. Type Automatic transmission
Gear Ratio st 2722
_ 2nd 1.468
i 3rd 0.975
: 4th 0.638
- Reverse 1.954
Final Reduction Gear type Single helical gear
Gear ratio 4.357
AlR Cooling Capacity 3,570 Kcal/h 14,200 BTU/h
CONDITIONING | Compressar Type/Make Swash-plate/DENSO
g No. of Cylinders 10
; Capacity 150 mé frev | 9.16 cu-in/rev
: . Max. Speed 7,600 rpm
» i Lubricant Capacity 140 mf 1 4-2/3fl oz
; ; 4.73 Imp oz
L Lubricant Type ND-QIL8
B | Condenser Type Corrugated fin
| 5 Evaporator Type Corrugated fin
: Blower Type Siroccao fan
Mator Input 200 W2V
Speed Control 4-speed
Max. Capacity 450 m¥h | 15,900 cu ft/h
Temperature Control Air-mix type
R Compressor Clutch Type Dry, single plate, poly-V-belt drive
| Power Consumption 40 W max./12 V at 68°F (20°C)
; Refrigerant Type HFC-134a (R-134a)
f Quarmy T00.%g | 24.7 {0z
E STEERING Type Power assisted, rack and pinion
) SYSTEM Overall Ratio 16.1
1 Turns, Lock-to-Lock 2.98
Steering Wheel Dia. 380 mm | 15.0in
I SUSPENSION Type Front Independent double wishbone,
: coil spring with stabilizer
Rear Independent double wishbone,

Shock Absorber, Front and Rear

coil spring with stabilizer

Telescopic, hydraulic nitrogen gas-filled
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ITEM METRIC ENGLISH NOTES
WHEEL Camber Front B18C5 engine -0°30"
ALIGNMENT Except B18C5 engine -0°1Q°
Rear —0°45'
Caster Front 1910
Total Toe Front 0rmm 0in
Rear In2mm ‘ In 1/16 in
BRAKE SYSTEM Type Front Powaer-assisted self-adjusting
ventilated disc
Rear Power-assisted self-adjusting sclid disc
Pad Surface Area Front 500 cm?x 2 7.75sginx 2
Rear 21.0em?x 2 3.26sqinx 2
Parking Brake Type Mechanical actuating, rear two wheel brakes
TIRE Size Front and rear P195/60R14 85H*1
P195/55R 15 B4V*2
Spare Tire T115/70D14*3
T125/70D14%4
T125/70D15%5
ELECTRICAL Battery 12V - 36 AH/5 HR
Starter 12V -1.21.4 kW
Alternator 12V -90A/B5A
Fuses
In Under-dash Fuse/Relay Box T5A,10A,15A,20A,30A
In Under-hood Fuse/Relay Box T5A 1A 15A 20A, 30A, 40 A
50 A, 100 A
In Under-hood ABS Fuse/Relay Box 10A,15A,20A, 40 A
Headlights High 12V - 60 W (HB3)
Low 12V -51W (HB4)
Front Side Marker Lights ‘ 12V -3CP SAE 168
Front Turn Signal/Parking Lights 12V -32/3CP SAE 1157
Rear Turn Signal Lights 12V -~32CP SAE 1156
Brake/Taillights 12V -32/3CP SAE 1157
High Mount Brake Light*6 12V-21W SAE 7440
Rear Side Marker Lights 12V-3CP SAE 168
Back-up Lights 12V -32CP SAE 1156
License Piate Lights 12V-8W
Ceiling Lights 12V-5W
Cargo Area Lights (3-door) 12V-3.4W
Trunk Lights (4-door} 12V-3.4W
Spotlights 12V-5W
Glove Box Light 12V-34W
Gauge Lights 12V-34W
Indicator Lights 12V-084W,091W, L12W, 1.4 W, 3W
{llumination and Pilot Lights 12V-0.84W, 091 W, 1.4 W, LED
Heater lllumination Lights 12V-1.4W
*1.RS, LS
*2: GS, GS-R, TYPER
*3: RS
*4: LS, GS-R
*5: TYPE R

*6: Except high mount brake light installed in rear spaoiier.




Body Specifications

3-door {All except Type R): Unit: mm {in} l .

-

1,470 (57.9)

2,570 (101.2)
4,380 (172.4)

1,475 (68.1)
1,710 (67.3)

|




3-door (Type R}:

1,470 (57.9)

2570 (101.2)
4,380 (172.4}

1,710 {672.3)

|-

Unit: mm {in}




Body Specifications {cont’d)

4-door: Unit: mm (in)

1,470 (57.9)

=

2,620 (103.1)
4,525 (178.1)

1,370 (53.9)

1,475 (58.1)
1,710 167.3)

|

=}

-
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Lubrication Points

For the details of lubrication points and type of lubricants to be applied, refer to the illustrated index and various work pro-

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

1

No.

LUBRICATION POINTS

LUBRICANT

£-gine

APl Service Grade: Use SJ “Energy Conserving” or
SH “Energy Conserving II” grade oil.

The oil container may also display the APl Certification
mark shown below. Make sure it says “For Gasoline
Engines.”

SAE Viscosity: See chart below.

Transmission Manual

Honda Genuine MTF*?

Automatic

Genuine Honda Premium Formuia Automatic -
Transmission Fluid {ATF)*2

Brake line {Includes Anti-lock brake line)

Genuine Honda DOT3 Brake Fluid*3

Ciutch line

Genuine Honda DOT3 Brake Fluid*3

Power steering gearbox

Steering grease P/N 08733 - BOTOE

Release fork {Manual transmission}

Throttle wire end {Dashboard lower panel hole}
Cruise control actuator wire end
{Dashboard lower panel hole}

. Super High Temp Urea Grease (P/N 08798 — 9002)

Silicone grease

T
—_
—

Throttle cable end (Throttie link)

Cruise control actuator cable end (Actuator link}
Brake master cylinder pushrod

Clutch master cylinder pushrod

Battery terminals

Fuel fill tid

Multi-purpose grease

Engine hood hinges and engine hood fatch
Hatch hinges and latch or trunk hinges and latch
Door hinges, upper and lower

Door open detent

Honda White Lithium Grease

Rear brake calipers

Silicone grease

Power steering system

Genuine Honda Power Steering Fluid-V or S*4

Air conditioning comprassor

Refrigerant oil ND-OIL8 (P/N38897 - PR7 - AQ1AH or
38899 - PR7 - AO01)
{For Refrigerant: HFC-134a (R-134a))

APl SERVICE LABEL

APl CERTIFICATION SEAL

TOW - 30

SW 30 PRFFERRED

—20 Qo 20 40 60 80 100°F
-30- 20 -10 0 10 20 30 40¢C

Recemmended engine oil
Engine oil viscosity for
ambient temperature ranges

*1: Always use Genuine Honda Manual Transmission Fluid (MTF). Using motor oil can cause stiffer shifting because it

does not contain the proper additives.

*2: Always use Genuine Honda Premium Formula Automatic Transmission Fluid (ATF). Using a non-Honda ATF can affect

shift quality.

*3: Always use Genuine Honda DOT 3 Brake Fluid. Using a non-Honda brake fluid can cause corrosion and decrease the

life of the system.

*4: Always use Genuine Honda Power Steering Fluid-V or S. Using any other type of power steering fluid or automatic

transmission fluid can cause increase wear and poor steering in cold weather.

¢
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NOTE: Lubricate all hinges, latches, and locks once a year.
In corrosive areas, more frequent lubrication is necessary.
We recommend Honda White Lithium Grease.
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Engine Removal/Installation

Special Tools ............ccccuneee.

Engine Removal/Installation
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Special Tools

Ref. No.

Tool Number

Description

Qty

Page Reference

07MAC - SLO0200

i

Ball Joint Remover, 28 mm

5-10
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Engine Removal/lnstallation

5

A WARNING

® Make sure jacks and safety stands are placed proper-
ly and hoist brackets are attached to the correct po-
sitions on the engine (see section 1),

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

CAUTION:

s Use fender covers to avoid damaging painted sur-
faces.

® Unplug the wiring connectors carefully while holding
the coupler and the connector portion to avoid dam-
age.

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

NOTE: Anti-theft radios have a coded theft protection cir-

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

— Disconnecting the battery.

— Removing the No. 32 (7.5 A) fuse from the under-
hood fusefrelay box.

— Removing the radio

After service, reconnect power to the radio and turn it

on. When the word “CODE" is displayed, enter the cus-

tomer’s 5-digit code to restore radio operation.

1.  Remove the hood (see section 20).

Remove the strut brace.

8x 1.25 mm
24 N-m {2.4 kgfem,
17 Ibf-ft)

STRUT BRACE

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

Disconnect the battery cables from the under-hood
fuse/relay box and under-hood ABS fuse/relay box.

BATTERY CABLES
NEGATIVE
TERMINAL

POSITIVE
TERMINAL
6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 Ibf+-f)
(cont’'d)




Engine Removal/Installation

— (cont’d)

5. Remove the intake air duct, air clean'er housing
assembly and the bracket.

6 x 1.0 mm
9.8 N-m {1.0 kgf-m, 7.2 ibf-ft)

INTAKE AIR
DUCT

-,

BRACKET

AIR CLEANER HOUSING
ASSEMBLY

6. Remove the evaporative emission (EVAP) control
canister hose {(B18B1, B18C1 engines).

EVAP CONTROL
CANISTER HOSE

7. Remove the brake booster vacuum hose, evapora-
tive emission (EVAP} control canister hose and fuel
return hose (B18C5 engine).

BRAKE BOOSTER
VACUUM HOSE

EVAP CONTROL
CANISTER HOSE

FUEL RETURN
HOSE

8. Remove the engine wire harness connectors on the
right side of engine compartment.

ENGINE WIRE
HARNESS

L
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9. Relieve fuel pressure (see section 11}

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

10. Remove the fuel feed hose.

33 N-m (3.4 kgf-m,
25 Ibfft)

WASHERS
Replace.

FUEL FEED
HOSE

11. Remove the brake booster vacuum hose and fuel
return hose. (B18B1, B18C1Y engines).

6 x 1.0 mm
11 Nem (1.1 kgt'm, BRAKE BOOSTER
8.0 Ibf-ft) VACUUM HOSE

FUEL RETURN HOSE

12.

Remove the throttle cable by logsening the locknut,
then slip the cable end out of the accelerator linkage.

NOTE:

e 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 sec-
tign 11

B18B1, B18C1 engines:

LOCKNUT

THROTTLE CABLE

ADJUSTING NUT

B18C5 engine:

THROTTLE

CABLE LOCKNUT
ADJUSTING
NUT

{cont'd)
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Engine Removal/Installation

— (cont’d)
13. Remove the engine wire harness connectors, termi- 15. Remove the engine ground cable at the body end. L
nal and clamps on the left side of engine compart-
ment. 16. Remove the adjusting bolt and mounting bolts, then
remove the power steering (P/S) pump belt and
pump.
6 x 1.0 mm E::f"':':s:"“ e Do not disconnect the P/S hoses.
9.8 N-m {1.0 kgfem, .
7.2 ibf-f1) ADJUSTING BOLT ' GROUND

R

P/S PUMP
MOUNTING BOLTS
B8 x 1.25 mm I
24 N'm (2.4 kgf-m, 17 Ibi-ft}
14. Remove the cruise control actuator. L

17. Loosen the idler pulley bolt and adjusting bolt, then
remove the air conditioning (A/C} compressor belt.

8x 1.25 mm

24 Nem (2.4 kgf'm, CEUISE %ONTHOL

17 Ibf-ft) ACTUATOR
ADJUSTING
BOLT

IDLER PULLEY BOLT
10 x 1.25 mm
44 N-m (4.5 kgf+m. 33 Ibf-ft)

A/C COMPRESSOR BELT '




]

18. {Manual transmission} Remave the clutch stave
cylinder and pipe/hose assembly.
# Do not disconnect the pipe/hose assembly.

6x 1.0 mm
11 N-m (1.1 kgf-m,
8.0 Ibf-ft)

SLAVE CYLINDER

- 8 x 1.25 mm

24 N'm (2.4 kgfem,

17 Ibf+ft)

19. Remove the transmission ground cable and hose
clamp.

6 x 1.0 mm
11 N:m {1.1 kgfem,
8 Ibf-ft)

HOSE CLAMP

GROUND CABLE

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

21. Raise the hotst to full height.

22. Remove the front tires/iwheels and the splash shield,

SPLASH
SHIELD
Bx1.0mm
9.8 N-m (1.0 kgf-m,
7.2 Ib¥-ft)

23. Drain the engine coclant {see page 10-6).
e Loosen the drain plug in the radiator.

24. Drain the transmission oil or fluid. Reinstall the
drain plug using a new washer.

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

CAUTION: Do not overtighten the drain plug.

{cont’d)
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Engine Removal/Installation

— {cont’d)

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

B18B1, B18C5 engines:

UPPER RADIATOR
HOSE

HEATER

HOSES
LOWER RADIATOR
HOSE

B18C1 engine:

HEATER
HOSE

LOWER RADIATOR

HOSE ' UPPER RADIATOR

HOSE

27. {Automatic transmission) Remove the ATF cooler
hoses.

ATF COOLER
HOSES

28. Remove the radiator assembly (see page 10-5).

29. Remove the A/C compressor.
¢ Do not disconnect A/C hoses.

A/C COMPRESSOR

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

L

«




L

4

e

30. Disconnect the primary heated oxygen sensor
(Primary HO2S} connector, then remove exhaust
pipe A,

PRIMARY
HO2S
CONNECTOR

B18C1 engine:

8x 1.25 mm

24 N'm (2.4 kgf-m,
17 ibf-ft)

Replace.

GASKET
Replace.

GASKET
Replace.

SELF-LOCKING NUT

8 x 1.25 mm
16 N-m {1.6 kgfem, EXHAUST
12 Ibf-ft) PIPE A
Replace. SELF-LOCKING NUT
10 x 1.25 mm
54 N'm (5.5 kgf-m, 40 Ibf+f1)
Replace.
B18B1, B18C5 engines:
PRIMARY

HO2S CONNECTOR

8 x 1.25 mm

24 N-m (2.4 kgf'm,
17 Ibf-f1)

Replace.

GASKET
Replace.

GASKET
Replace,

SELF-LOCKING NUT

8 x 1.25 mm
16 N-m (1.6 kgf-m, EXHAUST
12 Ibf-ft} PIPE A SELF-LOCKING NUT
Replace. 10 x 1.25 mm
54 N-m {5.5 kgf-m,
40 Ibf-f1)
Replace.

31. Remove the shift rod and extension rod (M/T).

8 mm SPRING

8 x 1.25 mm PIN

22 N'm (2.2 kgf-m, 16 lbf-ft)

SHIFT ROD

RETAINER

EXTENSION

ROD
32. Remove the shift cable (A/T).
8 x"i.25 mm
22 N-m (2.2 kgf-m, SHIFT CABLE
16 Ibf-ft}

CONTROL

SHIFT CABLE

COVER LOCK WASHER
Replace,

6 x 1.0 mm
14 N-m {1.4 kgi-m, 10 Ibf-ft}

{cont'd)

5-9




Engine Removal/Installation

— {cont’'d)

33. Remove the damper fork.
34. Disconnect the suspension lower arm ball joints
using the special tool. Refer to section 18 for the

proper procedure.

NOTE: Adjust the tool so the jaws are parallel to
each other.

)

COTTER PIN
Replace.

CASTLE NUT

BA
12 x 1.25 mm LL JOINT

REMOVER, 28 mm
07MAC-—SL00200

35. Remove the driveshafts.

CAUTION:

¢ Do not pull on the driveshaft, the CV joint may
come apart.

¢ Use care when prying out the assembly.
Pull it straight to avoid damaging the differential
oil seal or intermediate shaft dust seal.

NOTE: Coat all precision finished surfaces with
clean engine oil.

——




36. Lower the hoist.

37. Attach the chain hoist to the engine.

fcont'd}
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Engine Removal/Installation

r {cont’d)

38. Remove the left and right front mounts and brack-
ets.

MOUNT BOLT

LEFT FRONT
MOUNT

= 12 x 1.25 mm

=7 59 N-m (6.0 kgf-m,
43 Ibf-ft)

Replace.

RIGHT FRONT
MOUNT/BRACKET

39. Remave the rear mount bracket.

12 x 1.25 mm
59 N:m (6.0 kgf-m, 43 Ibf-ft)

Replace.
12 x 1.25 mm

REAR MOUNT 59 N.;m (6.0 kgfsm,

43 ibf-ft)
Replace.

e
T REAR MOUNT
-
e BRACKET
Pt
14 x 1.5 mm
118 N-m {12.0 kgf-m. 86 8 Ibf-ft}

Replace.

40, Remove the side engine mount.

10 x 1.25 mim

52 N-m (5.3 kgf-m, 38 Ibf-f1) WASHERS
Replace. Replace,
SIDE ENGINE
MOUNT
E L~
: -
-'L \‘/
S ~
. /

41. Remove the transmission mount.

TRANSMISSION
MOUNT

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

43. Slowly raise the engine approximately 150 mm (6
in). Check cnce again that all hoses and wires are
disconnected rom the engine.

44, Raise the engine all the way and remove it from the
car.
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Mount Locations: REAR MOUNT

TRANSMISSION SIDE ENGINE

RIGHT FRONT MOUNT . &

LEFT FRONT MOUNT
{cont'd)
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Engine Removal/Installation

- (cont’d)

Engine installation

Install the engine in the reverse order of removal.
Reinstall the mount bolts/nuts in the following
sequence. Failure to follow these procedures may cause
excessive noise and vibration, and reduce bushing life.

1. Install the transmission mount, then tighten the
bolt/nuts on the transmission side. Leave the mount

bolt loose.

AT

12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 tbf-ft)

MOUNT BOLT

M/T:
12 x 1.25 mm

64 N-m {6.5 kgf'm,
47 Ibfft)

MOUNT BOLT

2. Install the engine side mount, then tighten the
bolt/nuts on the engine side. Leave the mount boit

loose.

10 x 1.25 mm

52 N-m (5.3 kgf-m,
38 Ibf-ft)

Replace.

WASHER
Replace,

3. Tighten the mount bolt on the transmission mount.

AlT:
12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ihf-ft)

M/T:

74 N-m (7.5 kgf-m,
54 Ibf-ft}

5-14






Engine Removal/Installation

— (cont’d)
7. Install the left fromt mount, then tighten the bolts in ® Check that the spring clip on the end of each
the numbered sequence shown (3 - (3). driveshaft clicks into place.
CAUTION: Use new spring clips.
® Bleed air from the cooling system at the heater
(112 x 1.25 mm valve open (see page 10-6).
83 N'm (8.5 kgf-m, 61 Ibf-ft} e Adjust the throttle cable (see section 11).
Replace. o Check the clutch pedal free play {see section 12).
~ e Check that the transmission shifts into gear
1 ro smoothly.
L e Adjust the tension of the following drive belts.
>0 ©) 12 ;:ﬁg mm Alternator belt {see section 23).
' 43 Ibfeft) g P/S pump belt {see section 17).
Replace. AJC compressor belt {see section 22).

s Inspect for fuel leakage (see section 11).

+  After assembling fue! line parts, turn on the
ignition switch {do not operate the starter) so
that the fuel pump operates for approximately
two seconds and the fuel line pressurizes.
Repeat this operation two or three times and
check for fuel leakage at any point in the fuel
line,

e

15 @10 x 1.25 mm
N-m (4.5 kgf-m, 33 Ibf-ft)

gl 44
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Mount/Bracket Torque

Mount and Bracket Bolts/Nuts Torque Value Specificatior:

TRANSMISSION MOUNT:

RIGHT FRONT MOUNT:

MI'T: A/T

%,

B e
N

REAR MOUNT:

Torque Specifications:
A 10 x 1.25 mm

59 N-m {6.0 kgf-m, 43 |bf-ft)
B: 12 x 1.25 mm
59 N-m (6.0 kgf-mi, 43 |bf-ft}
Replace.
118 N-m {12.0 kgfan, 86.8 Ibf-ft)
Replace.
D12 x 1.25 mm

74 N-m {7.5 kgf-m, 54 Ibf-ft)
E: 12 x 1.25 nun
2 64 N'm {6.5 kgf-m, 47 Ibf-ft)
F. 10 x 1.25 mum

44 N-m {45 kgf-my, 33 Ibf-H)
G172 x 175 mm

83 N-m (8.5 kgfm, 61 Ibi-f)

fcont'd)
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B18B1, B18C1 engines;

REAR STIFFENER

MiT: 12 x 1.25 mm

57 N'm (5.8 kgf-m, B x 1.25 mm
42 Ibf-ft) 24 N-m {2.4 kgf-m,
A/T: 10 x 1.25 mm 17 bf-ft)

44 N-m (4.5 kgf-m,
32 Ibfft)

FRONT STIFFENER
{(B18C1 engine only)

ALTERNATOR BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

SIDE ENGINE MOUNT
BRACKET

10 x 1.25 mm
54 N-m (5.5 kgfem,
40 ibf-f1)

P/S PUMP BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

12 x 1.25 mm
57 N-m (5.8 kgf-m,
42 |bf-ft)

8 x 1.25 mm S
24 Nem (2.4 kgf-m, | 10 % 1.25 mm 10 x 1.25 mm
17 Ibfefi} 44 N'm (4.5 kgf-m, 44 N-m (4.5 kgf-m,

33 Ibf-f1) 33 Ibf-ft)

e

HEAT
INSULATOR
{B18C1

- engine only)}

S

T
s

o]

B x 1.0 mm

o, 11 Nem (1.1 kgf-m, 8.0 Ibf-ft)

R e

fcont’d}
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Mount/Bracket Torque

— (cont'd)

B18CS5 engine:
REAR STIFFENER

12 x 1.26 mm
57 N-m {5.8 kgf-m, 8 x 1.25 mm

42 |bf-ft) 24 N-m (2.4 kgf-m,
17 Ibf-ft)

FRONT STIFFENER

ALTERNATOR BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf«m,
33 Ibf-ft)

SIDE ENGINE MOUNT
BRACKET

10 x 1.25 mm
54 N-m (5.5 kgfm,
40 |bf-ft}

P/S PUMP BRACKET

10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft}

{2.4 kgf-m, 10 x 1.25 mm
17 Ibft) 12 % 1.25 mm
57 N-m {5.8 kgf-m, 33 Ibt-ft)

42 Ibfft)

44 N-m (4.5 kgf-m,

44 N-m (4.5 kgf-m,

HEAT
INSULATOR

6x1.0mm
12 N'm (1.2 kgf-m,
8.7 Ibfft)

¢




Cylinder Head/Valve Train

B18B1 engine

Special Tools ........ccoovvivviiiinini e, 6-2
Valve Clearance
Adjustment ........ocoieeneiie e 6-3

Valve Seals
Replacement (cylinder head

removal not required) ................ 6-5

Timing Belt

lllustrated Index ...........ceeevvveeeeee, 6-7

Inspection ...........cccoiiiiiiin e, 6-9
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Removal ... 6-10

Installation ..., 6-12
Crankshaft Pulley Bolt
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Crankshaft Speed Fluctuation (CKF)
Sensor

Replacement ... 6-14

Cylinder Head
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Removal ..o, 6-17
Warpage ..o, 6-30
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Camshafts
Inspection .......cccoovvvviiiiiiinn e, 6-22
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Valve Installation ........cccccoevevennnnnnn, 6-26
Valve Guides
Valve Movement ..............c.coeees 6-26
Replacement ..........cccocciiiiiiiiiiiinnnnn, 6-27
Reaming ......ccccooovviiiiiiiiicen e, 6-28

Valve Seats
Reconditioning ........cccccooceeineiennn. 6-29
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Valve Clearance

B Adjustment

NOTE:

® Valves should be adjusted cold; at a cylinder head
temperature of less than 100°F (38°C}.
Adjustment is the same for both intake and exhaust
valves.

e After adjusting, retorque the crankshaft pulley bolt to
177 N-m (18.0 kgf-m, 130 Ibf-ft).

1. Remove cylinder head cover.

ADJUSTING SCREW LOCATIONS:

INTAKE

EXHAUST

2. Set the No. 1 piston at top dead center (TDC} (see
page 6-12}. “UP” mark on the pulley should be at
the top, and the TDC grooves on the pulley should
align with the TDC groove on timing belt back
cover. TDC mark (painted white} on the crankshaft
pulley should align with pointer on the timing belt
lower cover.

Number 1 piston at TDC:

"UP” MARKS

TDC GROOVES

POINTER ON
LOWER COVER

TDC MARK
(Painted White)

Direction
of rotation.

CRANKSHAFT
PULLEY

(cont'd)

6-3



Valve Clearance

— Adjustment (cont’d)

3. Adjust valve clearances on No. 1 cylinder.

Intake: 0.08 - 0.12 mm (0.003 - 0.005 in}
Exhaust: 0.16 - 0.20 mm (0.006 - 0.008 in)

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

LOCKNUT 9 x 0.75 mm
25 N-m (2.5 kgf-m, 18 Ibf-ft}

5. Tighten the locknut and recheck ciearance again.
Repeat adjustment if necessary.

6. Rotate the crankshaft 180° counterclockwise
{camshaft pulley turns 90°). The “UP” mark should
be on the exhaust side. Adjust valves on No. 3 cylin-
der,

Number 3 piston at TDC:

“UP” MARKS

EXHAUST CAMSHAFT INTAKE CAMSHAFT
PULLEY PULLEY

7. Rotate the crankshaft 180° counterclockwise to
bring No. 4 piston to TDC. The “UP" mark should
be pointing straight down, Adjust valves on No. 4
cylinder.

Number 4 piston at TDC:

“UP” MARKS

8. Rotate the crankshaft 180° counterclockwise to
bring No. 2 piston to TDC. The “UP" mark should
be on the intake side. Adjust valves on No. 2 cylin-
der.

Number 2 piston at TDC:

“UP"” MARKS

NOTE: Refer to page 6-31 when installing ¢ylinder head
cover.




Valve Seals

The procedure shown below applies when using the in-
car valve spring compressor (Snap-on YAB845 with
YAB845-2A 7/8" attachment).

When using this tool, as with any tool,
always use approved eye protection. Using the
right tool for each job helps increase productivity
while safeguarding tools, equipment and the user.

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

Remove the cylinder head cover.
Remove the distributor.

Loosen and disconnect the timing belt from the
camshaft pulleys.

Remove the camshaft holder bolts, then remove the
camshaft holders, the camshafts and rocker arms.

Intake Valve Seals
6.

Using the 6 mm bolts supplied with the tool, mount
the two uprights to the cylinder head at the end
camshaft holders. The uprights fit as shown.

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

— Replacement (cylinder head removal not required)

10.

S

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

Position the piston at TDC and 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 rear position slot
on the lever as shown.

NOTE: Put shop towels over the o0il passages to
prevent the valve keepers from falling into the cylin-
der head.

OIL PASSAGE
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OIL PASSAGES

REAR POSITION SLOT

{cont'd)’

k3%

1
d



Valve Seals

11. 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.

12. Repeat step 11 for the other valve in that cylinder.
13. Remove the valve seals {see page 6-24).
14. Install the valve seals (see page 6-25).

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

16. Repeat steps 9 to 15 for the other three cylinders.

Exhaust Valve Seals

17. Using the 6 mm bolts suppiied with the tool, mount
the two uprights to the cylinder head at the end
camshaft holders. The uprights fit as shown.

18. Insert the cross shaft through the bottom hole of
the two uprights.

&

ALy

e

T e

B

{Q

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

20. Position the piston at TDC and 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.

B Replacement (cylinder head removal not required) (cont’d)

21. 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 rear position siot
on the lever as shown.

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

OIL PASSAGE

N A REAR POSITION SLOT

22. 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.

23. Repeat step 22 for the other valve in that cylinder.

24. Remove the valve seals {(see page 6-24).

25. Install the vaive seals {see page 6-25}.

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

27. Repeat steps 20 to 26 on the other three cylinders.

NOTE: Refer to page 6 33 when installing cylinder
head cover.
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Timing Belt e,

lllustrated Index

“ !

NOTE:

® Refer to page 6-12 for positioning crankshaft and pulley before installing belt.
e Mark the direction of rotation on the belt before removing.

® Replace the rubber seals if there is oil leakage between the cylinder head and cover.
® Do not use the middle cover and lower cover for storing removed items.

& Ciean the middle cover and lower cover before installation.

CAP NUT
6x1.0mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-t)

WASHER
Replace when damaged
or deteriorated.

CYLINDER HEAD COVER

Refer to page 6-33 when TIMING BELT

installing. Inspection, page 6-9
Adjustment, page 6-9
RUBBER SEALS Replacement, page 6-10
Replace when damaged
or deteriorated. 8x1.25mm

37 N'm (3.8 kgfm, 27 Ibtft)

ADJUSTING BOLT

10 x 1.25 mm

54 N-m (5.5 kgf-m, 40 ibfft)
Loosen only,

do not remove.

BACK COVER
KEYS

MIDDLE COVER

6 x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)

LOWER
COVER

Clean.

6 x 1.0 mm f)., CRANKSHAFT
9.8 N-m {1.0 kgt-m, 7.2 Ibf-ft) 7~ PULLEY
TIMING BELT .?‘m / o = . Remove any oil
'T“\"{-\-Ei'-\\"a‘” \ and clean the
DRIVE PULLEY N W timing belt guide
Remove any oil ) & late side '
and clean. P '

install with concave
surface facing out.
Remoave any oil

and clean. 6x 1.0 mm

11 Nem (1.1 kgf-m, 8.0 Ibf-ft}

CRANKSHAFT SPEED PULLEY BOLT
FLUCTUATION (CKF) 14 x 1.25 mm
SENSOR 177 N'm {18.0 kgf-m, 130 ibfft)

Replacement, page 6-8

NOTE: When installing a new crankshaft and/or new bolt:
@ tighten the crankshaft pulley bolt to 196 N-m {20.0 kgf-m, 145 Ibf-ft),

u (2 loosen bolt,
y @ retighten it to 177 N-m (18.0 kgf-m, 130 lbtft).




Crankshaft Pulley Bolt

— Replacement

NOTE:
¢ Crankshaft pulley bolt size and torque value:

14 x1.25 mm
177 N-m (18.0 kgf-m, 130 |bf-ft)
¢ When installing a new crankshaft and/or new pulley

bolt:

(1) tighten the pulley bolt to 196 N-m (20.0 kgf-m, 145
Ibf-ft),

{2 loosen the bolt,

(@) retighten it to 177 N-m (18.0 kgf-m, 130 Ibf-ft).

HOLDER HANDLE
07JAB - 001020A

& When installing the belt, lubricate the threads and
flange with engine oil, but don’t lubricate the washer
and pulley.

Lubricate with engine oil here.

Don’t lubricate washer.

PULLEY HOLDER ATTACHMENT,
HEX 50 mm, OFFSET
07MAB -~ PY3010A

SOCKET, 19 mm
07JAA - 001020A
COMMERCIALLY AVAILABLE




.

Timing Belt

— Inspection

1. Remove the cylinder head cover.
# Refer to page 6-33 when installing.

2. Inspect the timing belt for cracks and oil or cooclant
soaking.

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

Inspect this
area for wear.

jic

) s

A
=

Rotate pulley
and inspect belt.

3. After inspecting, retorque the crankshaft pulley bolt
to 177 N-m {18.0 kgf-m, 130 Ibfft).

e

— Tension Adjustment

CAUTION: Always adjust timing belt tension with the
engine cold.

NOTE:

e The tensioner is spring-ioaded to apply proper ten-
sion to the belt automatically after making the follow-
ing adjustment.

8 Always rotate the crankshaft counterclockwise when
viewed from the pulley side. Rotating it clockwise
may result in improper adjustment of the belt ten-
sion.

1. Remove the cylinder head cover. (Refer to page
6-33 when installing.)
2. Setthe No. 1 piston at TDC {see page 6-12).

3. Rotate the crankshaft five to six revolutions to set
the belt.

4. Setthe No. 1 piston at TDC.

ADJUSTING BOLT
54 N-m (5.5 kgf-m,

/ 7 40 Ibf-ft}
7 47 For adjustment only,
i
\‘ /% do not remove.
5))))))))))3 e
’ Qj
Direction of
rotation.

5. Loosen the adjusting bolt 1/2 turn (180°) only.

6. Rotate the crankshaft counterclockwi'se 3-teeth on
the camshaft pulley. :

7. Tighten the adjusting bolt to the gﬂéé‘ified torque.
*
8. After adjusting, retorque the crankshaft pulley bolt
to 177 N-m {18.0 kgf-m, 130 |bf-ft).







7. Remove the cylinder head cover, 10.

o Refer to page 6-33 when instaliing. 1.
8. Remove the pulley bolt and crankshaft pulley {see

page 6-8). 12.
9. Remove the middle cover and the lower cover.

NOTE:

o Do not use the middle cover and lower cover for
storing removed items.

¢ Clean the middle cover and lower cover hefore
installaticn.

CAP NUT 6 x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 1bf-ft)

WASHER CYLINDER HEAD

Repiace when damaged COVER
ar deteriorated Refer to page 6-33 when
installing.

TIMING BELT
Adjustment, page 6-8

Remove any oil and clean.

LOWER COVER _

TIMING BELT o R
GUIDE PLATE e, %
Install with concave (?Q.

surface facing out
Remaove any oil
and clean, )
Remove any ail
and clean the
timing betlt guide
plate side,

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

Loesen the adjusting bolt 180",

Push the tensioner to remove tensicn from the tim-
ing belt, then retighten the bolt.

Remove the timing beli from the pulieys.

NOTE: Replace the camshaft and crankshaft seals if
there are signs of ol leakage.

NGTE: Push the lensioner pulley to
loosen the heit.

BELT
TENSIONER

ADJUSTING BOLT
1 x 1.25 mm

54 N-m (5.5 kgf-m,
40 Ibf-ft)

For adjustment only,
do not remove.

MIDDLE COVER

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 |bfft)

6x 1.0 mm
9.8 N-m {1.0 kgfm, 7.2 Ibf-ft}

PULLEY BOLT

4" 177 N-m (18.0 kaf-m, 130 Ibf-ft)

CRANKSHAFT PULLEY
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Lcosen and retighten the adjusting bolt to tension
the belt.

Remove the pin punches.

Rotate the crankshaft about 4 to 6 turns counter-

clockwise so that the belt positions on the pulleys.
Adjust the timing belt tension (see page 6-3).

Check the crankshaft pulley and the camshaft pul-
leys at TDC.
CRANKSHAFT PULLEY:

POINTER ON
LOWER COVER

TDC MARK
(Painted White)

s
<) 77
Ll 70 /
w ’/
&
Direction
of rotation

CAMSHAFT PULLEY:

“UP” MARK

TDC GROOVES

if a camshafr pulley is not positioned at TDC,
remove the timing belt and adjust the positicning
foliowing the procedure on page 6-12, then reinstail
the timing helt.

NOTE: Refer to page 6 10 for timing be!t remaval.

After installation, adjust the tension of each belt.

® See section 23 for alternator helt tension adjust-
ment.

e See section 22 for A/C compressor belt tension
adjustment.

® See section 17 for P/S pump belt tension adjust-
ment.
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CKF Sensor

3.

— Replacement

Remove the wheel well splash shield (see page 6-19}.
l.oosen the adjusting bolt and mounting bolts, then
remove the P/S pump belt.

. ) ADJUSTING
. el w BOLT

MOUNTING BOLTS
8x 1.25 mm
24 N-m (2.4 kgfm, 17 |bf-ft)

Loosen the adjusting bolt and idler pulley bracket
bolt, then remove the A/C compressor belt.

ADJUSTING
BOLT

IDLER PULLEY BRACKET
BOLT
10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf-ft) A/C COMPRESSOR

BELT

4.

9.

Loosen the adjusting nut and mounting nut, then
remove the alternator belt.

ADJUSTING NUT
8x 1.25 mm

24 N-m (2.4 kgf-m,
17 Ibfft)

MOUNTING NUT ALTERNATOR
10 x 1.25 mm BELT
44 N-m (4.5 kgf-m, 33 Ibf-ft)

Remove the cylinder head cover.

e Refer to page 6-33 when installing.

Remove the crankshaft pulley (see page 6-8).

Remove the middle cover and the lower cover.

NOTE:

® Do not use the middle cover and lower cover Tor
storing removed items.

e Claan the middle cover and lower cover hefore
installation.

Disconnect the CKF sensor connector, then remave

the CKF sensor.

CKF SENSOR
CONNECTOR

Bx1.0mm
11 Nem (1.1 kgfom,
8.0 Ibf-ft)

CKF SENSOR

install the CKF sensor in reverse order of removal.
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Cylinder Head IEI |

IHustrated Index

’

CAUTION: To avoid damage, wait until engine coolant temperature drops below 100°F (38 C) before removing the cylin-
der head.

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

CAP NUT 6 x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 bf-ft)

CYLINDER HEAD
COVER

Refer to page 6-33 when
installing.

8 x 1.25 mm
22 N-m (2.2 kgf-m,
16 Ibfft) RUBBER SEAL
Replace when damaged
or deteriorated.
‘ DISTRIBUTOR |5 b INTAKE CAMSHAFT HOLDER
8x1.25 mm See section 23 g 6 x 1.0 mm
24 N'm {2.4 kgfm O-RING 9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)
17 Ibf-f1} Replace.
EXHAUST CAMSHAFT E INTAKE CAMSHAFT
HOLDER inspection, page 6-22

\ﬁﬁ

CYLINDER HEAD,

PLUG Installation, page 6-31
Replace. Replace.

EXHAUST .

CAMSHAFT- @{;@
LOCKNUT B x 1.25 mm
25 N-m (2.5 kgf-m, 37N-m (3.8 kgfm,
18 Ibfft) 27 Ibfft)

ROCKER ARM CAMSHAFT PULLEYS

Removal, page 6-20
Installation, page 6-32

8% 1.25 mm
37 N'm (3.8 kgf-m, 27 Ibfft)

{cont'd)
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Cylinder Head

illustrated Index (cont’d}

"

CAUTION: When handling a metal gasket, take care not to fold it or damage the contact surface of the gasket.

CYLINDER HEAD

VALVE KEEPERS BOLT
11 x 1.6 mm VALVE KEEPERS
85 N-m {8.7 kgfm, 63 Ibf-ft)
SPRING Apply engine oil to
RETAINER the threads.
EXHAUST VALVE SPRING RETAINER
SPRING END PIVOT BOLY @‘/
63 N-m {6.4 kgf-m, INTAKE VALVE SPRING
EXHAUST VALVE 46 Ibfft) '
STEMSEAL =8 e INTAKE VALVE STEM SEAL
VALVE SPRING /’@ B e VALVE SPRING SEAT
SEAT
INTAKE VALVE GUIDE
EXHAUST VALVE Inspection, page 6-26
Replacement, page 6-27
GUIDE :
Reaming, page 6-28
CYLINDER HEAD
Warpage, page 6-30
DOWEL PIN DOWEL PIN
CYLINDER HEAD GASKET
{3 LAYERS OF METAL}
Replace. INTAKE VALVE
Replacement, page 6-23
OIL CONTROL Replace.
EXHAUST VALVE ORIFICE




e

— Removal

Engine removal is not required for this procedure.

CAUTION: 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.

e Turn the crankshaft pulley so that the No. 1 piston is
at top dead center {TDC) (see page 6-12}.

# Mark all emissions hoses before disconnecting them.
* Anti-theft radios have a coded theft protection circuit.
Be sure to get the customer's code number befare.

— Disconnecting the battery.

— Removing the No. 32 (7.5 A) fuse from 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 cus-

tomer’s 5-digit code to restore radio operation.

1. Disconnect the negative terminal from the battery.
2. Drain the engine coolant (see page 10-5),
¢ Remove the radiator cap to speed draining.
3. Relieve fuel pressure {see section 11).
Do not smoke while working on fuel
system, keep open flame or spark away from work

area. Drain fuel only into an approved container.

4. Disconnect the fuel feed hose.

WASHERS
Replace.

BANJO BOLT
33 Nem (3.4 kgf'm,
25 Ibf-ft)

I
FUEL FEED HOSE |

5.

6.

Remove the intake air duct.

INTAKE AIR
DUCT

Remowve the breather hose, water bypass hose and
evaporative emission {(EVAP) controi canister hose.

WATER BYPASS BREATHER
HOSE HOSE

EVAP CONTROL
CANISTER HOSE

{cont'd}
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Cylinder Head

— Removal (cont’'d)

7. Remove the fuel return hose and positive crankcase
ventilation (PCV) hose.

PCV HOSE

FUEL RETURN
HOSE

8. Remove the brake booster vacuum hose, water
bypass hose and vacuum hose.

BRAKE BOOSTER

VACUUM HOSE VACUUM HOSE

WATER BYPASS
HOSE

10,

Remove the throttle cable.

Remove the throttle control cable {automatic trans-
mission only}.

NOTE:

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

& Adjust the throttle cable and throttle control
cable when installing (see section 11 and 14}.

THROTTLE CONTROL
CABLE

ADJUSTING

NUT

1.

LOCKNUT
THROTTLE
CABLE

LOCKNUT
ADJUSTING NUT

Remove the engine wire harness connectors and
wire harness clamps from the cylinder head and the
intake manifold.

® Four fuel injector connectors

Intake air temperature (IAT) sensor connector

Engine cooiant temperature (ECT) sensor con-

nector

TDC/CKP/CYP sensor connector

Ignition coil connector

ECT gauge sending unit connector

Throttte position (TP) sensor connector

Manifold absolute pressure (MAP) sensor con-

nector

Idle air control {iAC) valve connector

EVAP purge control solenoid valve connector

¢ Crankshaft speed fluctuation {CKF) sensor con-
nector




]

12. Remove the spark plug caps and distributor from 15. Remove the engine ground cable.
the cylinder head. Remave the adjusting boit and mounting belts, then
remove the power steering (P/S) pump belt and P/S
13. Remove the upper radiator hose, heater hose and pump.

water bypass hose.
¢ Do not discannect the P/S hoses.

6x 1.0 mm
WATER BYPASS UPPER RADIATOR ADJUSTING 9.8 N-m (1.0 kgf-m,
HOSE HOSE BOLT 7.2 Ibfft)

GROUND
CABLE

HEATER HOSE MOUNTING BOLTS
8x 125 mm P/s PUMP

| ‘ 24 Nem (2.4 kgf-m, 17 Ibft)

16. Remove the air conditioning (A/C) compressor belt
14. Remove the splash shield. (see page 6-10).

17. Remove the alternator belt (see page 6-10}

e : 18. Remove the cruise control actuator.
{ -/""/-’ ) : 8 x 1.25 mm
SO 5 24 N-m (2.4 kgf-m,

e 17 Ibf-f)

e
6x 1.0 mm SPLASH
9.8 N-m (1.0 kgfm, SHIELD
7.2 ki)
’ . CRUISE CONTROL
ACTUATOR

{cont'd)
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Cylinder Head

B Removal (cont’d)

19. Remove the side engine mount.

10 x 1.25 mm WASHERS
52 N-m (5.3 kgf-m, 38 IbF-ft} Replace.
Replace. 2

SIDE ENGINE

12 x 1.25 mm
74 N-m (7.5 kgf-m,
54 Ibfft)

20. Remove the cylinder head cover.

CYLINDER HEAD
COVER

21. Rerove the timing belt {see page 6-10}.

22. Remove the camshaft puileys and back cover.

CAMSHAFT
KEYS PULLEYS

BACK COVER

23. Remove the exhaust manifoid.

SELF-LOCKING NUT

8 x 1.25 mm
GASKET 31 N'm (3.2 kgf-m, 23 Ibi-ft)
Replace. Repilace.

EXHAUST
MANIFOLD

BRACKET




e

26. Remove the camshaft holder holts, then remave the
camshaft holders, camshafts and rocker arms.

24. Remove the intake manifold.

GASKET
Replace.

INTAKE MANIFOLD

. 2%. Loosen the locknuts and adjusting screws. 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

ADJUSTING SCREW LOCATIONS: until afl bolts are loosened.

INTAKE
CYLINDER HEAD BOLTS LOOSENING SEQUENCE

EXHAUST
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Camshafts

r Inspection

1.

Locsen the adjusting screws,
Remove the camshaft holders and the rocker arms.

NOTE: Mark the rocker arms before removing
them.

Reinstall the camshaft and ho!ders. Tighten the
camshaft holder bolts in a crisscross pattern, begin-
ning with the inner bolts.

9.8 N'm (1.0 kgf-m, 7.2 |bf-ft}

Seat the camshafts by pushing them toward the dis
tributor end of the head with a screwdriver.

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

Camshaft End Play:

Standard (New): 0.05 - 0.15 mm

(0.002 - 0.006 in}

0.5 mm {0.02 in)

Service Limit:

CAMSHAFTS

Remove the camshaft holder bolts from the cylinder
head.

NOTE: Unscrew the camshaft holder belts two
turns at a time, in a crisscross pattern.

Lift the camshafts out of the cylinder head, wipe
them clean, then inspect the lift ramps. Replace the
camshaft if any lobes are pitted, scored, or exces-
sively worm

Clean the camshaft journal surfaces in the cylinder
head, then set the camshaft back in place. Place a

plastigage strip across each journal.

Install the camshaft holders and torque the bolts to
the values and in the sequence shown on page 6-32.

NOTE: Do not rotate camshafts during inspection.

10. Remove the camshaft holders. Measure the widest
portion of plastigage on each journal.

Camshaft-to Holder Qil Clearance:
Standard (New}: 0.030 - 0.069 mm
{0.0012 - 0.0027 in)

Service Limit:  0.15 mm (0.006 in)

PLASTIGAGE

11. If camshaft-to-holder oil clearance is out of toler-
ance:
® And the camshaft has already been replaced,
you must replace the cylinder head.
® If the 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:  0.04 mm {0.002 in)

Rotate camshaft
while measuring. |
\

— If the total runout of the camshafts is within tol-
erance, replace the cylinder head.

—- If the tota! runout is out of talerance, replace the
camshafts and recheck. If the oil clearance is still
out of tolerance, replace the cylinder head.
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12.

Measure cam lobe height.

Cam Lobe Height Standard (New}
INTAKE: 33.716 mm (1.3274 in)
EXHAUST: 33.528 mm (1.3200 in}

Inspect this area for wear.

Valves, Valve Springs -
and Valve Seals Ig]

— Removal

NOTE: Identify valves and valve springs as they are
removed so that each item can be reinstalled in its origi-
nal position.

1. Tap each vaive stem with a plastic mallet tb loosen
valve keepers before installing the spring compres-

sor.

PLASTIC MALLET

SOCKET

2. Install the spring compresser. Compress spring and
remove valve keeper.

VALVE SPRING COMPRESSOR
KD No. 383, with #35 JAW or

Snap-on CF711 \ %t:)\

VALVE SPRING COMPRESSOR
ATTACHMENT
07757 - PJ1010A
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Valves, Valve Springs and Valve Seals

— Removal {cont’d)

3. Install the special tool as shown.

VALVE GUIDE SEAL REMOVER
COMMERCIALLY AVAILABLE
LISLE P/N 57900 or KD3350

4. Remove the valve seal.

SEAL
REMOVER

——'
I
L

ra—D

Intake Valve Dimensions

A Standard (New):
B Standard (New):
C Standard (New):

C Service Limit:
D Standard {(New):

D Service Limit:

30.90 - 31.10 mm
{1.217 - 1.224 in)
103.80 - 104.10 mm
(4.087 - 4.098 in)
6.580 - 6.590 mm
{0.2591 - 0.2594 in)
6.55 mm (0.258 in)
1.35-1.65mm
{0.053 — 0.065 in}
1.15 mm (0.045 in)

Exhaust Valve Dimensions

A Standard (New):
B Standard (New}:
C Standard {New):

C Service Limit:
D Standard (New):

D Service Limit:

27.90 - 28.10 mm
{1.098 - 1.106 in)
104.00 - 104.30 mm
{4.094 - 4,106 in)
6.550 - 6,560 mm
{0.2579 - 0.2583 in})
6.52 mm {0.257 in)
1.65 - 1.95 mm
{0.065 - 0.077 in)
1.45 mm (0.057 in}




— Installation Sequence

NOTE: Exhaust and intake valve seals are NOT interchangeable.

NOTE: Place the end of vaive VALVE KEEPERS

spring with closely wound coils
toward the cylinder head. y
R SPRING RETAINER

VALVE SPRING

EXHAUST VALVE SEAL INTAKE VALVE SEAL
{BLACK SPRING) {WHITE SPRING])
Replace. Replace.

— ]
SPRING
' SEAT

NOQTE: Install the valve spring seats
before instailing the valve seals.

PLASTIC MALLET

VALVE GUIDE
SEAL INSTALLER
07GAD - PH70100

VALVE SEAL
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Valves, Valve Springs and

Valve Seals Valve Guides

— Valve Installation — Valve Movement

e When installing valves in the cylinder head, coat
valve stems with oil before inserting them 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 to ensure
proper seating of valves and valve keepers (use plas-
tic mallet).

NOTE: Tap the valve stem only along its axis s0 you
do not bend the stem.

PLASTIC MALLET

7H INTAKE
VALVE STEMS

Y, E EXHAUST
VALVE STEMS

Measure the guide-to-stem clearance with a dial indica-
tor 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

10.002 - 0.004 in)
Service Limit:  0.16 mm (0.006 in}

Exhaust Valve Stem-to-Guide Clearance:
Standard {New): 0.10 - 0.16 mm

(0.004 - 0.006 in)
Service Limit:  0.22 mm (0.009 in)

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.

e |If 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 O.D. of the valve stem, mea-
sured with a micrometer, from the [.D. of the valve
guide, measured with an inside micrometer 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 measurement
and the smallest stern 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)




“|®

IS

— Replacement

1. As illustrated below use a commercially available
air-impact valve guide driver attachment modified
to fit the diameter of the valve guides. In most
cases, the same procedure can be done using the
special tool and a conventional hammer.

COMMERCIALLY AVAILABLE
VALVE GUIDE DRIVER
6.4 mm

—l__‘L -
T

11.3 mm
(0.44 in)

[’“ B7mm —*r*+— 57 mm
{3.43 in) {2.24 in}

or
VALVE GUIDE DRIVER, 6.6 mm
07942 - 6570100

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 (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 handling
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 wili
knock off some of the carbon and make removal
easier.

CAUTION:

e Always wear safety goggles or a face shield
when driving valve guides.

® 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, 6.6 mm
07942 - 6570100

If a valve guide still won't move, drill it out with a
8.0 mm {5/16 in) 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 freezer, one at a
time, as you need them.
{cont'd}
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— Reconditioning

Valve Seats

I

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

NOTE: If guides are worn (see page 6-26), replace
them (see page 6-27) 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° cutter
and the lower edge of the seat with the 50° 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 cut-
ters.

Valve Seat Width (Intake and Exhaust):

Standard (New): 1.25 - 1.55 mm {0.049 - 0.061 in}
Service Limit: 2.0 mm (0.08 in}

30°
45°
SEAT
600
WIDTH 2 /

After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound to the valve
face. Insert the valve in its original location in the
head, then lift it and snap it closed against the seat
several times,

ACTUAL /
SEATING
SURFACE 7
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 down, then one more cut with the 45°
cutter to restore seat width.

e 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° cuttar
to restore seat width.

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

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

Intake Valve Stem Installed Height:
Standard {New): 40.765 - 41.235 mm
(1.6049 - 1.6234 in}
Service Limit:  41.485 mm {1.6333 in)
Exhaust Valve Stem Installed Height:
Standard (New): 42,765 - 43.235 mm
{1.6837 - 1.7022 in)
Service Limit:  43.485 mm (1.7120 in)

;
VALVE STEM
INSTALLED HEIGHT

If valve stemm installed height is over the service
timit, reptace valve and recheck. If still over the ser-
vice limit, replace cylinder head; the valve seat in
the head is too deep.

6-29



s A —

Cylinder Head

— Wapage

NOTE: If camshaft-to-holder oil clearances {see page 6-
22) are not within specification, the head cannot be
resurfaced.

If camshaft-to-holder oil clearances are within specifica-
tions, check the head for warpage.

e If warpage is less than 0.05 mm (0.002 in) cylinder
head resurfacing is not required.

e |f warpage is between 0.05 mm (0.002 in) and 0.2 mm
{0.008 in}), resurface cylinder head.

o 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.

Cylinder Head Height:
Standard (New): 131.95 - 132.05 mm
{5.195 -5.199 in)

— Installation

instalt the cylinder head in the reverse order of removal:

NOTE:

® Always use a new head gasket.

e Cylinder head and cylinder block surface must be
ciean.

e “UP" mark on the camshaft pulleys should be at the
top.

# Do not use the middie cover and lower cover for stor-
ing removed items.

e Clean the middte cover and lower cover before instal-
lation.

# Replace the washer when damaged or deteriorated.

Cylinder head dowel pins and the oil control orifice

must be aligned.

NOTE:

& When handling a meta! gasket, care should be
taken not to fold it or damage the contact surface
of the gasket.

e Clean the oil control orifice when installing.

-

o CYLINDER HEAD GASKET
{3 LAYERS OF METAL)

; 7_“  ran
“~Tzg)” . OIL CONTROL
/ ORIFICE
4< ‘_ ¥ | Clean.
e lne P=e——— . O-RING
Ly Replace.

Ty
2. Tighten the cylinder head bolts in two steps. In the
first step tighten all bolts, in sequence, to about 29
N-m (3.0 kgf-m, 22 Ibf-ft); in the final step, tighten in
the same sequence to 85 N-m (8.7 kgf-m, 63 Ibf-ft).
NOTE:
e Apply engine oil to the cylinder head holts and
the washers.
¢ Use the longer bolts at positicns No. 1 and No. 2
as shown.
CYLINDER HEAD BOLTS TORQUE SEQUENCE

3 ¥y {5
NOTE: Put ionger bolts here.

.



e

3. Install the intake manifold and tighten the nuts in a

crisscross pattern in 2 or 3 steps, beginning with the
inner nuts.

CAUTION: Check for folds or scratches on the sur-
face of the gasket. Replace with a new gasket if

damaged.
GASKET
Repiace,
INTAKE
MANIFOLD

8x1.26 mm 8x1.25 mm
24 N-m (2.4 kgf-m, 23 N-m (2.3 kgf-m,
17 1bf-ft) 17 ibf-ft)

4. Tighten the intake manifold bracket bolts.
6. Install the exhaust manifold and tighten the new

self-locking nuts in a crisscross pattern in 2 or 3
steps, beginning with the inner nuts.

® Use new self-locking nuts.
SELF-LOCKING NUT

Bx1.25 mm

EXHAUST

MANIFOLD 31 N'm (3.2 kgfm, 23 Ibfft)
Replace.

8 x1.25 mm
24 N'm (2.4 kgf-m,
17 Ibfft)

GASKET
Replace,

10 x 1.25 mm Bx1.25 mm
44 N-m {45 kgfm, 24 N'm (2.4 kgf-m,
33 Ibfft) 17 Ibf-ft}

CAUTION:

® Make sure that the keyways on the camshafts are
facing up and No. 1 piston is at top dead center
(TDC).

® Replace the rocker arms in their original positions.

6. Place the rocker arms on the pivot bolts and the
valve stams,

install the camshafts, then install the camshaft seals
with the open side (spring) facing in.

8. 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:

® "“|” or “E” marks are stamped on the camshaft
holders.

® Do not apply oil to the holder mating surface of
camshaft seals.

e Apply liquid gasket to the shaded areas.

® The arrows marked on the camshaft holders
should point to the timing belt.

# Clean and dry the cylinder head mating surfaces
before applying liquid gasket.

INTAKE CAMSHAFT HOLDERS

No. 4

EXHAUST CAMSHAFT HOLDERS

{cont'd)
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Cylinder Head

— Installation (cont’'d)

Align the marks on the cylinder head plug to the
cylinder head upper surface, then install the eylin-

o Make sure that the rocker arms are properly der head plug in the cylinder head to the end.
positioned on the valve stems.

9. Tighten the camshaft holders temporarily. 11.

CYLINDER HEAD
PLUG
Replace.

MARKS

12. Install the back cover.

10. Tighten each bolt in two steps to ensure that the

rockers do not bind on the valves. 13. Install keys into camshaft grooves. \

g .
giik NOTE: Wipe off the excess of liquid gasket from NOTE: To set the camshafts at TDC position for No.
':j % No. 1 and No. 6 camshaft holder with a shop towel. 1 piston, align the holes in the camshafts with the
U hotes in No. 1 camshaft hold