
Cylinder Head/Valve Train
Dl6Y5, D16Y7, Dl6Y8 engines

Special Tools ............. G2

VTEC Control System
Troubleshooting Flowchart .........." 6-3

VTEG Solenoid Valve
Inspection ............" 6-6

VTEC Rocker Arms
Manual lnspection

(D16Y5 engine) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-7

Manual Inspection
(D16Yg enginel  . . . . . . . . . . . . . . . . ' . . . . . . . . . . . .  6-7

Inspection Using Special Tools
{D16Y5 engine} . . . . . . . . . . . . . . . . . . . . . "" ' . . .  6-8

Inspection Using Special Tools
(D16Y8 engine) . . . . . . . . . . . . . . . . . . . . . . . . . ' . ' .  6-10

Valve Clearance
Adiustment . . . "" . . . . .6-12

Valve Seals
Replacement (Cylinder head removal

not requiredl  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-1t l

Crankshaft Pulley and PulleY Bolt

Replacement ."...... &16

Timing Selt
l l lustrated Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-17

Inspection .............. 6-18

Tension Adjustment ........................ 6- 1 I

Removal . . . . . . , , . . . . . . . . .  6-19

lnstallation ............. 6-20

Crankshaft Speed Fluctuation (CKF) Sensor
Repf acement .........6'22

Cylinder Head
l l lustrated Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-23

Removal . . . . . . . . . . . . . . . . .  6-27

Warpage . . . . . . . . . . . . . . . .  6-40

lnstallation ............. 6-45

Rocker Arms
Removal ................. 6-30

Disassembly/Reassambly ............... 6-31

Rocker Arms and Lost Motion Assemblies
Inspection (D16Y5, D16Yg

enginesl "..........' 5-34

Rocker Arms and Shafts
Glearance Inspection ....................... 6-35

Camshaft
Inspection .............. 6-36

Valves, Valve Springs and Valve Seals

Removal . . . . . . . . "" . . . . .  6-38

Valve Guides
Valve Movement .............................. 6-39

Replacement .........6-41

Reaming . . . . . . . ' . . . . . . ' . '  6-43

Valve Seats
Reconditioning .'....6'40

Valves
lnstallation ............. 6-tt3

Camshaft/Rocker Arms and
Camshaft Seal/Pulley

lnstallation ............. 6-44



Special Tools

\ (

Ref. No. I Tool Number

o
o
@

@
o

o r @ - 1
a n d O - 2

@
o

OTHAH _ PJTOl OB
07JAA -  001010A
07JAB - 0010204
OTLAJ _ PR3O2OB
07NAB - 0010404
07NAJ - P07010A
01406 - 0020201
OTMAJ - PY4O'114
07MAJ - PY40120
07406 - 0070300
07742 -  0010100

Valve Guide Reamer, 5.5 mm
Socket, 17 mm
Holder  Hand le
Air Stopper
Holder Attachment. 50 mm
Pressure Gauge Adapter
A/f Pressure Hose
A/T Pressure Hose,2,210 mm
Ay'T Pressure Adapter
A,/T Low Pressure Gauge WPanel
Valve Guide Driver, 5.5 mm

6-43
6-16
o -  t o

6-8, 10
6-16
6-4
6-4
6-4
6-4
6-4
6-4't, 42

-rE=-!fT----F

o @

@
@

o
O - r

-A\g
@ El

ril
6l

A - 2 a
6-2



VTEC Control System

Troubleshooting Flowchart

tFtrsrl #ilH:::lj1t:"J:T,?ffnostic 
rrouble code (Drc) Pr25e: A probrem in the vrEc Pressure switch circuit or

Reter to page 1 l-38 th roug h 1 1-55 before trou bleshooting.

* Road Test:
Acce le ra te  i n  1s t  gea r  t o  an  eng ine  speed  ove r  3 ,000  rpm
(D16Y5 engine) or 6,000 rpm (D'16Y8 engine).
Hold that engine speed for at least two seconds.
It  DTC P1259 is not repeated during the f irst road test, repeat
this test two more tames.

VTEC PRESSURE SWITCH 2P
CONNECTOR

Terminal side of
male terminals

Wire s id6 ol  female
rermtnats

VTM
l1 (BLu/BLK)

f;-) |
I
I

Y
I

The MIL has been reoorted on.
DTC P1259 is sto.ed.

Check the VTEC Cont.ol Syst6m:
1. Do the engine control module

(ECM)/powertrain control mod
ule lPCM) Reset Procedure (see
section 11).

2. Stan the engine.
3. Warm up the engine to normal

operating temperature (cool-
ing fan comes on).

4. Do the Boad Test.* Intermittont tailura, 3y3t.m is OK
at thia time.
Check for ooor connoctionr o.
loose wirea at VTEC oiassurc
lwitch, VTEC solonoid valvo .nd
ECM/PCM,

ls OTC P1259 indicated?

Test rhe VTEC Prensure Switch:
1. Turn the ignit ion switch OFF.
2. Disconnect the VTEC Pressure

switch 2P connector.
3. Check for continuity between

VTEC pressure switch 2P con-
nector terminal No. 1 and No.
2 .

Replace the VTEC preasure 3witch.ls  there cont inui ty?

Te3t the VTEC Pressure Switch
Wire:
1. Turn the ignit ion switch ON l l l ) .
2. Measure the voltage between

VTEC p ress  u  re  sw i t ch  2P
connec to r  No .  l  and  body
ground.

In3poct for en opon or shod to
ground in thG wi.. bctwoon tho
VTEC pro$ur6 switch rnd ECM/
PCM l'96 - 9a: C15,'99 - 00: C101.
l f  tha wiro i3 OK,3ubrt i tute a
known-good  ECM/PCM and
recheck.

ls  there bat tery vol tage?

{To page 6'4i
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VTEC Control System

Troubleshooting Flowchart (cont'd)
VTEC PRESSURE SwlTCH 2P
CONNECTOR

Wire side of female
(€rmrnats

VTEC SOLENOID VALVE lP
CONNECTOR

I r----'t I
ll ' ff---r' � - ' � 1

I
I
-L

Terminal side of
male terminal

A/T LOW PRESSURE
w/PAt{EL
07406-0070300

NOTE:  Keep  measu r i ng  t ime  as  sho r t  as
possible because engine is running with no
load ( less than one minute).

PRESSURE GAUGE
ADAPTER
07NAJ - P07010A

A/T PRESSURE I{OSE
07406 - 0020201

ot
A/T PRESSURE HOSE.
2,210 mm
07MAJ - PY&llA and
A/T PRESSURE ADAPTER
07MAJ - PY,()120

6-4

(From page 6-3)

(To page 6-5)

Test the VTEC Pr6suro Switch
Wiro:
Nleasure voltage across the VTEC
pressure switch 2P connector.

.  Rcpai. opon in tho wire
brtw.en VTEC pr6.urc switch
and G101.

. lf th. wir6 b OK, sub.thuto a
lnown-good ECM/PCM !nd
racheck.

ls there baftery voltage?

Te3t the VTEC Solonoid V.lve:
1. Turn the ignit ion switch OFF.
2. Disconnect the VTEC solenoid

valve 1P connector.
3. Check for continuity between

the  VTEC so leno id  va l ve  1P
connector terminal No. 1 and
body ground.

ls there 14 - 30 0?

Te3t tho WEC Solonoid Vatvo:
'1. Remove the VTEC pressure

swatch and instal l  the special
tool as shown, then reinstal l
the VTEC pressure switch.

2. Reconnoct the VTEC solenoid
valve 1P connector and VTEC
pressure switch 2P connector.

3, Connect the tachometer (see
section 11).

4. Stan the engine.
5 ,  Warm up  eng ine  t o  no rma l

operating temperature (cool,
ing fan comes on).

6. Check oi l  pressure at engine
speeds D16Y5 engine: 1,000
and 3.000 rpm, D16Y8 engine:
1,000,3,000 and 5,000 rpm.

ls pressure below 49 kPa
(0.5 kgflcm,, 7 psi)?

In.poct the VTEC aolonoid vllvo
ls.c p.g. &6).

: (

t
I
t

:

t

I
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(From page 6'4)

Test the VTEC Solenoid Valve:
1. Turn the ignit ion switch OFF.
2. Disconnect the wEC solenoid

valve 1P connector.
3 .  A t t ach  t he  ba t t e r y  pos i t ave

terminal to the VTEC solenoid
valve terminal.

4 .  S ta r t  t he  eng ine  and  check
t h e  o i l  p r e s s u r e  a t  e n g i n e
speed of 5,000 rpm.

Inspect lhe VTEC solonoid valve
lsee p6ge m).

ls the pressure above 390 kPa
(4.0 kgtcm'�,57 psi)?

Test the VTEC Pressure Switch:
With the battery positive terminal
connected to the VTEC solenoid
valve, measure voltage between
the ECM/PCM connector terminal
' 96  -  98 :  C l5 , ' 99  -  00 :  C10  and
body ground.

ls  there bat tery vol tage above
5,000 rpm?

T6st the VTEC Solenoid Valve
wire:
1. Turn the ignit ion switch OFF.
2. Check for continuity between

the  VTEC so leno id  va l ve  1P
connec to r  t e rm ina l  and  t he
ECM/PCM connector terminal
'96 - 98: A8, '99 00r B'12.

Repair open in the wire between
the ECM/PCM ('96 - 98: A8, '99 -
0o: 8l2l and VTEC solenoid v.lv6
connoc{or.

Test the VTEC Solenoid Valve

Check for continuity between the
VTEC solenoid valve 1P connector
terminal  €nd body ground.

ReDair 3hort in the wire between
the ECM/FCM ('96 - 98: A.8, '99 -
0O: Bl2l and VTEC aolenoid valve
connectot,

ls there continuity?

Substitute a known-good ECM/
PCM and recheck.  l f  symptom/
indicat ion goes away, replace
the original ECM/PCM.

VTEC SOLENOID VALVE
1P CONNECTOR

Terminalside of
male terminal

ECM/PCM CONNECTOR C {31P}

'99 - 00:'96 - 98:

CONNECTOR

'99 - 00:

VTEC SOLENOID
VALVE

ECM/PCM CONNECTOR
B {25Pt

1P CONNECTOR
'96 - 98:

VTEC SOLENOID
VALVE

ECM/PCM CONNECTOR
A {32P1

VTS
{GRN/YEL)

wire side o{ female
terminals

wire side oI temale
terminals

VTM



VTEC Solenoid Valve

Inspection

1.

6 x 1 . 0 m m
12 N.m 11.2 kgf.m,8.7 lbtf t)

Disconnect  the  1P connector  f rom the  VTEC so le -
noid valve.

Measure resistance between the terminal and body
ground.

Resistance: l4 - 30 O

lf the resistance is within specifications, remove the
VTEC so leno id  va lve  assembly  f rom the  cy l inder
head, and check the VTEC solenoid valve fi l ter for
c loggrng.

. lf there is clogging, replace the engine oil f i l ter
and the  eng ine  o i l .

VTEC SOLENOID VAI-VE ASSEMBLY

6-6

(

4. lf the fi l ter is not clogged, push the VTEC solenoid
valve with your finger and check its movement.

. lf the VTEC solenoid valve is normal. check the
engane oil pressure.

6 x 1 . 0 m m
12 N.m {1.2 kgt.m,8.7lbf. f t)

I

. (
I

\

;

. . l '



VTEC Rocker Arms

2 .

Manual Inspection (D16Y5 engine)

3.

1 .

4 .

Set the No. 1 piston at TDC.

Remove the cylinder head cover.

NOTE: Refer to page 6-46 when install ing the cylin-
der head cover.

Move the intake secondary rocker arm on the No. ' l

cy l inder  manua l ly .

Check that the intake secondary rocker arm moves
independently of the primary intake rocker arm,

SECoNDARY Pt
ROCKER ARM
.  Push  and  pu l l .

Check  t he  i n take  seconda ry

cy l i nde r  a t  TDC.
rocker  a rm o f  each

a lf the intake secondary rocker arm does not move,
remove the primary and secondary intake rocker
arms as an assembly and check that the pistons in
the  secondary  and pr imary  rocker  a rms move
smoothly.

a lf any rocker arm needs replacing, replace the pri-
mary and secondary rocker arms as an assembly.

PRIMARY ROCKER ARM

4.

Manual Inspection (D16YB engine)

1 . Set the No. 1 piston at TDC.

Remove the cylinder head cover.

NOTE: Reter to page 6-46 when install ing the cylin-
der head cover.

Push the intake mid rocker arm on the No. 1 cylin-
der  manua l ly .

Check that the intake mid rocker arm moves indepen-
dently of the primary and secondary intake rocker
arms.

MID ROCKER
ARM

Check the intake mid rocker arm of each cylinder at
TDC,

l f  the  in take  mid  rocker  a rm does  no t  move.
remove the mid, primary and secondary intake
rocker arms as an assembly and check that the pis-
tons  in  the  mid  and pr imary  rocker  a rms move
smoothly.
l f  any  rocker  a rm needs rep lac ing ,  rep lace  the
primary, mid, and secondary rocker arms as an
assemory.

5 ,

6-7



VTEC Rocker Arms

Inspection Using SpecialTools (Dl6Y5 enginel

CAUTION:
. Before using th6 Valve Inspection Tool, make 3ure

that ths air pressure gaugo on the air comptsssor
indicates over iloo kPa 14 kgf/cmr, 57 psi).

. Inspecl th6 valv€ clearance beforo rocker atm insDec"
tion,

'1.

Cover the timing belt with a shop towel to protect tho
belt.
Check ths intakg primaty rocker arm of each cylindqr at
TDC.

Remove the cylinder head cover.

NOTE: Refer to page 6-46 when install ing the cylin-
der head cover.

Plug the relief hole with the special tool.

YY
OTLAJ - PR3O2OB

(

3, Remove the sealing bolt from the inspection hole
and connect the an air pressure regulator with a 0 -
100 psi gauge.

10 x 1.0 mm
SEALING BOLT
20 N.m {2.0 kgj'm. 14lblft}

l

I

'10 x 1.0 mm
ADAPTER

;NSp€CTTONHOLE (Commercial ly
avai lable) l 'Pul l the  d ia l  and
turn to adlust,

Loosen the regulator valve on the valve inspection
tool and apply the specified air pressure.

Spocified Air Pressurei
250 kPa {2.5 kg,t/cm,,36 psi}

o-at



5. With the specified air pressure appli€d, push up the
timing plate; the synchronizing piston wil l pop out
and engage the intake secondary rocker arm.
Visually check the engagement of the synchronizing
prston.

NOTE;
The synchronizing piston can be seen in the gap
between the secondary and primary rocker arms,
With the timing plate engaged in the groove on
the  t im ing  p is ton ,  the  p is ton  is  locked in  the
oushed out Dosition.

TIMIiIG
PLATE
SPRIT{C

PRIMARY ROCKER ARM

AIR PRESSURE

GROOVE

SECO DARY
ROCKER ARM

TIMIT{G PLATE

TIMING SPRING

6-9

6. Stop applying air pressure and push up the timing
plate; the synchronizing piston wil l snap back to its
original position.
Visually check the disengagement of the synchro-
nizing pistons.

NOTE:
. When the timing plate is pushed up, it releases

the timing piston, letting the return spring move
the synchronizing piston to its original position.

7. Replace the intake rocker arms as an assembly if
either does not work correctly,

TIMING PLATE

oll PASSAGE --!

PRIMARY ROCKER
ARM

SECOI{DARY
ROCKER ARM

TIMII{G SPRII{G RETURI{ SPRING

Remove the spscial tools.

After inspection, check that the malfunction indicator
lamp (MlLl does not come on.

TIMI G PISTOI{



VTEC Rocker Arms

Inspection Using Special Tools (D16Y8 enginel

CAUTION:
o Before using the Valve Inspection Tool. mak6 sure

that the air pressure gauge on the air comprsssor
indicates ovor 400 kPa {4 kgf/cm,, 57 psil.

. Inspect th6 valve clearanco before rockar arm inspec-
tion.

. Cov€r th€ timing belt with a shop towel to protect
the bolt.

. Check tho intake prima.y rockff arm of each cylindel
at TDC.

1 . Remove the cylinder head cover.

NOTE: Refer to page 6-46 when installing the cylinder
neao cover,

Plug the relief hole with the specialtool.

OTLAJ - PR3O2OB

I,^ A IAo -  t u

3. Remove the sealing bolt from the inspection hole
ancl connect an air pressure regulator with a 0 - 100
psi gauge.

l 0  x  1 .0  mm
SEALING EOLT
20 N.m (2.0 kgf.m, 14 lbf.ft)

(
AIR PRESSURE
REGULATOR
{Commercial ly
avai lable)
.  Pu l l t he  d ia l and

turn to adjust,



4. Loosen the regulator valve on the valve inspection
tool and apply the specified air pressure.

Specified Air Pressure:
250 kPa {2.5 kgf/cm'�, 36 psil

PRIMARY ROCKER
ARM

SYNCHRONIZING SYNCHRONIZING
PISTON A PISTON B

Make sure that the intake primary and secondary
rocker arms are mechanically connected by the piston
and that the mid rocker arm does not move when
oushed manuallY.

5.

MID ROCKER SECONDARY
ARM ROCKER ARM

SECONDARY
ROCKER ARM

lf any intake mid rocker arm moves independently of
the primary and secondary rocker arms, replace the
rocker arms as a set.t

1 .

8 .

9 .

Remove the special tools.

Use a  10  mm d iameter  rod  to  depress  each los t
motion assembly through its full movement.
Replace any lost motion assembly that does move
smoothly.

After inspection, check that the MIL does not come
on.

ASSEMBLY

6 - 1 1



Valve Clearance

Adjustment

NOTE:
. Valves should be adjusted only when the cylindsr

head temperature is less than 100"F (38"C).
. After adjusting, retorque the crankshaft pulley bolt

(see page 6-16).

1, Remove the cylinder head cover.

NOTE; Refer to page e46 when installing the cytinder
head cover.

2. Remove the upper cover (see page 6-19).

3. Set the No. 1 piston at TDC. The "UP" mark on the
cam-shaf t  pu l ley  shou ld  be  a t  top ,  and the  TDC
marks should align with the cylinder head surface.

TDC MARKS

4. Adjust valves on No, 1 cylinder.

Intako: 0.18 - 0.22 mm {0.007 - 0.009 in}
Exhaust: 0.23 - 0.27 mm (0.009 - 0.011 inl

"UP" MARK

6-12

No.4

5. Loosen the locknut, and turn the adjustment screw
until the feeler gauge slides back and forth with a
sliOht amount of drag,

D16Y7 engin.:

CAUTION: Do not oyertighlen the locknuts; tho
rockor arms are made of aluminum.

INTAKE end EXHAUST VALVE
LOCKNUTS

Dl6Y5, Dl6Y8 engin€3:

INTAKE .nd EXHAUST VALVE
LOCKNUTS
20 N.m 12.0 kstm, 14lbtft)

Adiusting screw locations:

IMTAKE
o.4 1{o. 3 No. 2

t r '

(
nb.3 No.2 No. 1

EXHAUST

18 N.m (1.8 kgI.m, 13 tbl.ftl



6. Tighten the locknut, and check the clearance again.
Repeat the adjustment if necessary.

GAUGE

7 . Rotate the crankshaft 180' counterclockwise (cam-
shaft oullev turns 90'1. The "UP" mark should be on
the exhaust side. Adjust valves on No. 3 cylinder.

"UP- MARK

t

8.  Rota te  the  c rankshaf t  '180 '  counterc lockwise  to
br ing  No.4  p is ton  to  TDC.  Both  TDC grooves  are
once aga in  v is ib le .  Ad jus t  va lves  on  No.  4  cy l inder .

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 cylinder.

-UP'MARK

6 - 1 3



Valve Seals

Replacement (Cylinder head removal not requiredl

NOTE:  Cy l inder  head remova l  i s  no t  requ i red  in  th is
procedure.

The procedure shown below applies when using the in-
car  va lve  spr ing  compressor  (Snap-on YA884S wi th
Y48845 - 2 A7/8" attachment).

!@@ Alway wear approved eye protection when
using ihe in-cai valve spring compressor.

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

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

NOTE:
.  Refer  to  page 6-30  fo r  rocker  a rm assembly

removat.
.  When remov ing  or  ins ta l l ing  the  rocker  a rm

assembly, do not remove the camshaft holder
bo l ts .  The bo l ts  w i l l  keep the  ho lders ,  spr ings
and rocker arms on the shaft.

. Refer to page 6-46 when install ing the cylinder
head cover.

Remove the fuel injectors and the wire harness.

Using the 8 mm bolts supplied with the tool. mount
the  two upr igh ts  to  the  cy l inder  head a t  the  end
camshaf t  ho lders .  The upr igh ts  f i t  over  the  cam-
shaft as shown.

lnsert the cross shaft through the top hole of the
two uprights.

3.

4.

6-14

Intake Valve Seals:

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

8 .

7 . lnsert an air adapto. into the spark plug hole. pump
air into the cylinder to keep the valve closed while
compressing springs and removing the valve keep
ers.

Put shop towels over the oil passages to prevent
the  va lve  keepers  f rom fa l l ing  in to  the  cy l inder
neao.

OIL PASSAGES

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

,
I

i '

OIL PASSAGES

IN-CAR SPRING COMPRESSOR

SLOT



10. Using a downward motion on the lever arm, com-

.press the valve spring and remove the keepers from
the va lve  s tem.  S lowly  re lease pressure  on  the
spring.

11. Remove the valve seals (see page 6-38).

12. Install the valve seals {see page 6-43).

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

Exhaust Valvs Sesls:

Select the 7/8 in. diameter short compressor attach-
ment, and fasten the attachment to the No. 2 hole of
the lever arm with the speed pin supplied.

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
spr ing  be ing  compressed.  Use the  f ron t  pos i t ion
slot on the lever as shown.

'14.

IN-CAR SPRING COMPRESSOR

7/8 in SHORT ATTACHMENT

L

1 6 . Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the va lve  s tem.  S lowly  re lease pressure  on  the
spnng.

Remove the valve seals {see page 6-38),

Install the valve seals (see page 6-43).

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

Repeat steps 6 to 19 on the other cylinders.

' t7.

'18.

1 9 .

20.

6 - 1 5



Crankshaft Pulley and Pulley Bolt

Replacement

When ins ta l l ing  and t igh ten ing  the  pu l ley .  fo l low the
procedure below,

Clean,  remove any  o i l ,  and  lubr ica te  po in ts  shown
below.
O:  C lean
x: Bemove any oil
a: Lubricate

TIMING BELT
GUIOE PLATE

Crankhaft pulley bolt size and torque value:
14 x 1.25 mm
20 N.m {2.0 kgl.m, 14 lbf.ft) + 90'

NOTE: Do not use an impact wrench when install ing.

HOI.I'ER HANDTI
07JAB - 001020A

HOLDER ATTACHMENT. 50 mm
07NAB - ootoilllA

S(rc(ET, 17 mm
07JAA-lxtl010A or
{Co.nm.rci.lly .v.il.bl.}

CRANKSHAFT

6 - 1 6

'1. Tighten the pulley bolt to the specified torque.

Torque: 20 N.m {2.0 kgf.m, 14 lbf'ft}

Use I felt t ip pen to mark the pulley bolt head and
washer.

EMBOSSING MARKS

3. Tighten the pulley bolt an additional 90".

EMBOSSING MABK MARKING

\

MARKING

MARKING

I



Timing Belt

Illustrated lndex

NOTE:
. Refer to page 6-20 for how to position the crankshaft and pulley before install ing the belt.
. Mark the direction of rotation on the belt before removing.
a Do not use the upper cover and lower cover for storing removed items,
. Clean the upper cover and lower cover before install ing.
. Replace the ca mshaft seals and cra n kshaft sea ls if there is oil leakage.
. Refer to page 6-16 before install ing the timing belt.

CYLINDER HEAD
COVER
Reler to page 6-46
when install ing.

HEAD COVEB GASKET
Replaco when l6akin9,
domaged or deteriorated.
Apply liquid gasket at
th€ lour corners of the
tecessos.

d
@

TIMING BELT
Inspection, page 6-18
Adjustment, page 6-18
Removal, page 6-19
Installation. page 6-20

I x 1.25 mm
3t N.m {3.8 kgf'm, 27 lbfftl
Apply engine oi l to the bolt
thleads.

CRANKSHAFT SPEED FI.UCTUATION
lcr(Fl sENsoR
Replacement, Page 6-22

UPPER COVEB

lnstal lwith
surface facing in.

TIMING BELT
DRIVE PULLEY
Replacement, page 6_16

6 x 1 . 0 m m
9.8 N'm 11.0 kgt m,
7.2 tbf.ft)
NUBBER SEALS
Replace when damaged
or deledorated.
LOWER COVER

FUBBER
PLUG

CRANKSHAFT PULLEY
Replacement, page 6'16

PULLEY BOLT
lil x 1.25 mm
20 N.m 12.0 kgt.m,
14 lbt'ft) + 90"
Replacement, page 6'16
Do not us6 an impact
wrench when instal l ing.

x 1.0 mm
BOLT o-RING

10 x 1,25 mm Reolace.
14 N.m {,1.5 kgt m, 33 lbt ftl

6 x 1 . 0 m m
t2 N.m 11.2 kgf'm,
8.7 tbt f0

9.E N'm (1.0 kgt.m,
?.2 tbf.ftl\ . - ,o
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Timing Belt

Inspection

1 .

2.

3 .

Remove the cylinder head cover.

.  Refer  to  page 6  46  when ins ta l l ing .

Remove the upper cover (see page 6 19).

Inspec t  the  t im ing  be l t  fo r  c racks  and o i l  o r  coo lan t
soakrng.

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

Rotate pul ley
and inspect belt .

After inspecting, retorque the crankshaft pullev bolt
{see page 6- 16).

o -  I 6

Tension Adjustment

CAUTION: lt*ays aa;j"t the timing bett rension with
the engine cold.

NOTE:
. The tensioner is spring loaded to apply tension to the

belt automatically after making the following adjust
ment .

. Always rotate the crankshaft counterclockwise when
v iewed f rom the  pu l ley  s ide .  Rota t ing  i t  c lockwise
may resu l t  in  improper  ad jus tment  o f  the  be l t  ten-
s ion .

. lnspect the timing belt before adjusting the belt ten-
s ton .

1 . Remove the cylinder head cover.

. Refer to page 6,46 when install ing.

Remove the upper cover (see page 6,'19).

Rotate the crankshaft f ive or six revolutions to set
the belt.

Set the No. ' l  piston at TDC (see page 6-21).

Loosen the adjusting bolt 180'.

2 .

3 .

4 .

5.

\ I
ADJUSTING BOLT
44 N.m {4.5 kgt m,
33 rbf.ft)

7 .

8 .

Rotate the crankshaft counterclockwise three teeth
on the camshaft pulley.

Tighten the adjusting bolt.

After inspecting, retorque the crankshaft pulley bolt
(see page 6-16).



Removal

NOTE:
. Replace the timing belt at 105,000 miles (168.000 km)

according to the maintenance schedule (normal con-

ditions/severe conditions).
lf the vehicle is regularly driven in one or more of the

followlng conditions, replace the timing belt at 60.000

miles (U.S.A.) 100,000 km {Canada).
. In  very  h igh  tempera tures  (over  110 'F .43 'C)
. In very low temperatures (under -20'F, -29"C)'

! Turn the crankshaft pulley so the No. 1 piston is at

top dead center (TDC) before removing the belt (see

page 6'21).
. Inspect the water pump before install ing the timing

belt {see Page 10-14).

1. Remove the splash shield (see page 5-7).

2. Loosen the mounting bolt and lock bolt. then remove

the power steering (P/S) pump belt and pump

MOUNTING BOLT
8 x 1.25 mm
2il N m 12.4 kgl m, 17 lbf'ft)

P/S PUMP
BELT

I x 1.25 mm
24 N m (2.4 kgf m, 17 lbt ft)

Loosen the  id le r  pu l ley  center  nu t  and ad jus t ing
bolt, then remove the air conditioning (AVC) com-
pressor belt (see Page 5-6).

Loosen the mounting nut and lock bolt, then remove

the alternator belt.

ALTERNATOR
BELT

LOCK BOLT
I x 1.25 mm
24 N.m 12.4 kgf.m,
r? tbI.ft)

3.

MOUNTING NUT
1 0  x  1 . 2 5  m m
44 N.m 14.5 kgl m,
33 rb{ ft)

5. Remove the dipstick, then remove the upper cover

and idler PulleY bracket

NOTE: Do not use the upper cover to store removed

items.

6 x 1 . 0 m m
9.8 N.m 11.0 kgf.m,
7.2

IDLER I x 1.25 mm
24 N.m (2.4 kgl.m, 17 lbf'ft)

BRACKET

6. Remove the upper bracket {see page 6-29)

NOTE:
. Use a jack to support the engine before the upper

bracket is removed
. Make sure to place a cushion between the oil

pan and the jack.

Remove the crankshaft pulley (see page 6-16).

Remove the lower cover and dipstick tube

NOTE; Do not use the lower cover to store removed

items.

1 .

.'.

DIPSTICK TUBE

LOWER

6 x 1 . 0 m m
9.8 N.m (1.0 kgf m,
7.2 rbt.ft)

(cont'd)

6 - 1 9

Replace.



Timing Belt

Removal (cont'd)

9. Remove the CKF sensor from the oI pump.

10. Loosen the adjusting bott lgO..
t o  r e m o v e  t e n s i o n  f r o m  t h e
retighten the adjusting bolt.

12 N.m 11.2 kgt.m,
8.7 rbf.ftl

Push the tensioner
t i m i n g  b e  l t .  t h e n

AD.'USNNG BOLT
4{ N.m 14.5 kgt m,
33 tbtftl

1 1 .  Remove the  t im ing  be l t .
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lnstallation

Install the timing belt in the reverse order of removal;
Only key points are described here.

l. set rhe timing belt drive pulley so that the No. 1 pis-
ton as at top dead center (TDC), Align the groove on
the timing belt drive pulley to the pointer on the oil
pump.

TDC MARK POINTER

I

t

I

TIMING BELT
DBIVE PULLEY
Clean. I

2.  Set  the  camshaf t  pu l ley  to  TDC.  A l ign  the  TDC
marks on the camshaft pulley to the cylinder head
surface.



3. Install the timing belt t ightly in the sequence shown'

OTiming belt drive pullev (crankshaft) )@Adjusting
pulley -towater pump pulley J@Camshatt pulley'

NOTE: Make sure the timing belt drive pulley and

camshaft PulleY are at TDC

7 .

Loosen and retighten the adiusting bolt to tension

the timing belt.

lnstall the lower cover and upper cover.

NOTE:  C lean the  upper  and lower  covers  be fore

installation.

lnstall the crankshaft pulley, then tighten the pulley

bolt (see page &16)

Rotate the crankshaft pulley about f ive or six turns

counterclockwise so that the timing belt positions

on the Pulleys.

Adjust the timing belt tension (see page 6-18).8 .

L

9. Check that the crankshaft pulley and camshaft pul-

ley are both at TDC.

CRANKSHAFT PULLEY:

CAMSHAFT PULLEY:

lf the camshaft and crankshaft pulleys are not posi-

tioned at TDC, remove the timing belt and adjust

the position following the procedure on page 6-20'

Then reinstall the timing belt.

After installation, adjust the tension of each belt

. See section 23 for alternator belt tension adjust-

ment.
a See section 22 tot NC compressor belt tension

adjustment.
. See section 17 for P/S pump belt tension adjust

ment,

(wHrTE)

"UP" MARK

TDC MARK

1 1 .
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Crankshaft Speed Fluctuation (CKF) Sensor

2.

3.

5.

Replacement

4 .

1 .

6 x 1 . 0 m m
'12 N.m {1.2 kgt.m,
8.7 tbf.ft)

6. Installthe CKF sensor in reverse order of removal.

Remove the cylinder head cover.

NOTE: Refer to page 6-46 when install ing.

Remove the crankshaft pulley (see page 6_16),

Remove the  upper  cover  and d ips t i ck / tube {see
page 6-19) .

Remove the lower cover and idler pulley bracket
(see page 6-19).

Disconnect the CKF sensor connector, then remove
the CKF sensor.

CKF SENSOR
CONNECTOR

6-22
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Gylinder Head

l l lustrated Index

CAUTION:
. To avoid damage, wait unti l the engine coolant temperatule drops below 100"F (38'C) before removing the cylinder

head.
. When handling a metal gasket, take care not to fold it or damage the contact surface'

NOTEr Use new O-rings and gaskets when reassembling'

CYLINDER HEAD
COVER
Refer to page 6 46, when
instal l ing cyl inder head cover.

WASHER
Replace when damaged
or deteriorated.

O.RING
Replace.

6 x 1 . 0 m m
9.8 N.m 11.0 kgf.m, 7.2 lbff t)
Apply soapsuds to threads and cyl inder head
contact surface when replacing the rubber
seal, then temove any soapsuds after instal l
ing rubber seal.

RUBBER SEAL
Replace when damaged
or deteriorated.

CYLINDER HEAD BOI-T
10 x 1.25 mm
67 N.m 16.8 kgf m, a9 lbt'ft)
Tightening, Page 6-46
Apply engine oi l to the threads.HEAD COVEB GASKET

Replace when leaking,
damaged or deteriorated.
Apply l iquid gasket at
the four corners ol the
recesses,

DISTRIBUTOR
See section 23.

8 x 1 .25 mm
24 N.m (2.4 kgf.m,
17 tbt.ft)

CYLINDER HEAD
GASKET
Replace.

8 x 1.25 mm
24 N.m {2.4 kgf m, 17 lbf ftl

t (cont 'd)
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Cylinder Head

lllustrated Index (cont'dl
(- / )  _ .- 

E "or to reassembring, crean at the parts in sorvent, dry them and appry rubricant to anv contact oarts.
D16Y7 engine:

ROCK€R ARM
ASSEMBLY
Removal, page 6 30
Inspection, page 6-35

8 x 1.25 mm
20 N.m (2.0 kgt.m, 14 tbt.ftl
Apply engine oi l  to the

H

B

O-RING
Replace.

INTAKE VALVE SEAL
Replace.

VALVE SPRING
SEAT

INTAKE VALVE
GUIDE : a

t
i

VALVE

SPRING RETAINER

EXHAUST VALVE
SEAL

VALVE SPRING
SEAT

EXHAUST VALVE
GUIDE
rnspectron, page 6,39
Beplacement, page 6 4l
Aeaming, page 6-43

8 x 1.25 mm
37 N m (3.8 kgt m,
27 tbtftl
App l y  eng ine  o i l t o
the threads.

INTAKE VALVE
Removal, page 6-38
lnstal lat ion, page 6-43

Removal, page 6,27
Warpage, page 6 40
Valve seat recondit ioning,
page 6-40
Instal lat ion, page 6-45

VALVE

t

t
t

CAMSHAFT
nspectron, page 6-36

OIL CONTROL
ORIFICE
Clean.

KEEPERS

\

EXHAUST VAL
SPRING

c  - A
9 - 2 . +

L

6 x 1 . 0 m m
12 N.m (1.2 kst.m, 8.7 tbf.ft)
Apply engine oit  to the
threads.

VALVE KEEPERS

SPRING RETAINER

INTAKE VALVE
SPRING



D16Y5 engine:

I x 1.25 mm
20 N.m (2,0 kgf m, 14 lbf ft)
Apply engine oi l to the
threads.

ROCKEB ARM
ASSEMBLY
Femoval, page 6-30
Inspection, Page 6-34

6 x 1 . 0 m m
12 N.m 11.2 kgf m, 8.7 lbf'ftl
Apply engine oi l to the
threads.

VALVE KCEPERS

SPRING RETAINER

CAMSHAFT
Inspection, page 6-36

6 x 1 . 0 m m
12 N,m 11.2
8.7 tbf.ft)

WEC SOLENOID
VALVE

B INTAKE VALVE
SPRING

INTAKE VALVE SEAL
Replace.

VALVE SPRING
SEAT
INTAKE VALVE
GUIDE

CAMSHAFT
PUL|'IY

VTEC SOLENOID
VALVE FILTER
Replace.

OIL CONTROL
ORIFICE
Clean.

VALVE

SPRING RETAINEB

EXHAUST V
SPRING

VE

EXHAUST VALVE
SEAL
t "o '""" .uoau,

SEAT
Replace.

GUIDE
Inspection, page 6-39
Replacement, Page 6-41
Reaming, page 6-43

EXHAUST
VALVE

OIL SEAL
Replace.

HEAD

8 x 1.25 mm
37 N.m 13.8 kgf.m,
27 tbf.frl
Apply engine oi l to
the lhreads.

(cont 'd)
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INTAKE VALVE
Removal ,  page 6 38
Instal la l ion,  Page 6 43

Removal, page 6-27
Warpage, Page 6 40
Valve seat recondit ioning'
page 6-40
lnstal lat ion, page 6_45



Cylinder Head

lllustrated Index (cont'dl

VALVE KEEPERS

SPRING RETAINER

INTAKE VALVE

VTEC SOLENOID
VALVE FILTEB
Replace.

OIL CONTROL
ORIFICE
Clean.

INTAKE VALVE SEAL
Replace.

VALVE SPRING
SEAT

INTAKE VAI.VE
GUIOE

CAMSHAFT
PULLEY

I
I

VALVE KEEPERS

SPRING RET

EXHAUST VALVE
SPRING @

EXHAUST VALVE
SEAL
Replace.

8 x 1.25 mm
37 N.m 13.8 kgt m,
27 tbfitl
App l y  eng ine  o i l t o
the threads.

EXHAUST
VALVE

-vp 
e,.io"o reassembring, crean at the parts in sorvent, dry them and appry rubricant to any contact parts.

D16Y8 engine:

LOST MOTION
ASSEMgLY

ROCKER ARM
ASSEMBLY
Removal, page 6 30
Inspection, page 6-34

5 x l . 0 m m
12 N.m {1.2
8.7 tbf.ft)

VALVE SPRING
SEAT

EXHAUSTVALVE O.RING
GUIDE Replace.
Inspection, page 6 39
Replacement, page 6 41
Reaming, page 6 43

LOST MOTION
ASSEMBLY
HOLDER

INTAKE VALVE
Bemoval, page 6 38
Instal lat ion, page 6 43

20 N.m 12.0 kgl.m, 14 tbf.ft)
Apply engine oit  to the
threads.

\

\

s 9
i l l l

CAMSHAFT
Inspection, page 6-36

OIL SEAL
Beplace.

CYLINDER HEAD
Removal, page 6 27
Warpage, page 6-40
Valve seat recondit ioning,
page 6 40
Instal lat ion, page 6-45

6 x 1 . 0 m m
12 N.m (1.2 kgt.m,8.7 lbf. f t l
Apply engine oi l  to the
threads,



Removal

Engine removal is not required for this procedure

!!!s@ Make sure iacks and salety stands are

f ta"eata"ea propetty and hoist brackets are attached to the

correct positions on the engine.

CAUTION:
. Use tender covels to avoid damaging painted sul-

faces.
o  To avo id  damage,  unp lug  the  w i l ing  connectors

carefully while holding the connector portion to

avoid damage.
. To avoid damaging the cylinder head, wait unti l the

eng ine  coo lan t  tempera ture  drops  be low 100"F

{38"C} before loossning the tetaining bolts.

NOTE:
o  Mark  a l l  w i r ing  and hoses  to  avo id  misconnect lon

Also, be sure that they do not contact other wiring or

hoses, or interfere with other parts.
. Inspect the timing belt before removing the cylinder

h  ead.
.  Turn the  c rankshaf t  pu  l ley  so  tha t  the  No.  lp is ton isa t

top dead center (see Page 6-21)

'1. Disconnect the negative terminal from the battery'

Dra in  the  eng ine  coo lan t  (see  page '10-7) .

a Remove the radiator cap to speed draining.

Remove the intake air duct and air cleaner housing
(see page 5 3).

Remove the  mount ing  bo l t  and lock  bo l t .  then

remove the  power  s teer ing  (P /S)  pump be l t  and

pump (see page 5'5).

Loosen the  id le r  pu l ley  center  nu t  and ad jus t ing

bolt ' then remove the air conditioning (A'lc) com-
pressor belt (see Page 5-6).

L o o s e n  t h e  m o u n t i n g  n u t  a n d  l o c k  b o l t .  t h e n

remove the alternator belt (see page 6-19).

Remove the P/S pump bracket (see page 5-12).

3.

4 .

2 .

6 .

1 .

8. Remove the throttle cable by loosening the locknut,

then slip the cable end out of the throttle l inkage

NOTE:
. Take care not to bend the cable when removing it

Always replace any kinked cable with a new one

. Adjust the throttle cable when install ing (see sec-

t ion  1  1 ) .

D16Y7 engine:

Dl6Y5, Dl6Y8 engines:

THFOTTLE
CABLE

(cont'd)
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Cylinder Head

Removal (cont'd)

9. Relieve fuel pressure (see section 11),

E@E Do not smoke while working on tho fuel
system. Ke6p opgn flame or gpark away from lhe
work area, Drain fuel only into an app.oved containgr.

10. Remove the evaporative emission (EVAP) control
canister hose, fuel feed hose and breather hose.

D16Y7 engine:

BANJO BOLT
33 N.m {3.4 kgt m,
25 tbf.ftt

BREATHER HOSE

D15Y5, Dl6YB engines:

BANJO AOLT
33 N.m (3.4 kgf.rn,
25 tbf.ftt

EVAP CONTROL
CANISTER HOSE

6-28
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1 1. Remove the brake booster vacuum hose. fuel return
hose and vacuum hose (see page S_4).

12. Remove the water bypass hose and positive crank_
case ventilation (pCV) hose.

016V7 engine:

PCV HOSE

D16Y5, D16Y8 engines:

\ a

I

WATER EYPASS

PCV HOSE



13. Remove the upper radiator hose' heater hose and

water bYPass hose

WATER
EYPASS
HOSE

UPPER
RADIATOR
HOSE

1 4 .

HEATER
HOSE

Remove  the  eng ine  w i re  ha rness  connec to rs  and

wire harness clamps from the cyl inder head and the

intake manifold.

o Four fuel injector connectors
. Engine coolant temperature (ECT) sensor con-

nector
a

a
a

ECT switch connector
ECT gauge sending unit connector
Throttle position sensor connector
Manitold absolute pressure (MAP) sensor con-

nector
Primary heated oxygen sensor (primary HO2S)

connector
Secondary  heated  oxygen sensor  (secondary

HO2S) connector (D16Y7 engine)
Exhaust gas recirculation (EGR) valve l ift sensor

connector (D16Y5 engine)
. VTEC solenoid valve connector (Dl6Y5, D16Y8

engrnes)
. VTEC pressure switch connector (D16Y5. D16Y8

engrnes ,
. ldle air control (lAC) valve connector

1 5 . Remove the spark plug caps and distributor from

the cylinder head.

Remove the uPPer bracket.

NOTE:
.  Use a  jack  to  suppor t  the  eng ine  be fore  the

upper bracket is removed.
. Make sure to place a cushion between the oil

pan and the jack.

12 x 1.25 mm
74 N.m {7.5 kgf m.
sil lbl.ftl

UPPER
BRACKET

'17. Remove the cylinder head cover'

CYLINDER
HEAD COVER

(cont'd)
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Cylinder Head Rocker Arms

18.

19 .

2 1 .

22.

Removal (cont'd)

Remove the timing belt {see page 6-19).

Remove the camshaft pulley and back cover,

CAMSHAFT
PULLEY
Clean when instal l ing.

6 x 1 . 0 m m
8 x 1.25 mm
37 N.m (3.8 kgf.m,
21 tbtlrl
Apply engine oi l to the
bolt threads.

Remove the exhaust manifold {see pages 9-6 and 9_7).

Remove the intake manifold (see pages 9-2 thru 4).

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

CAUTION: To pr€vent warpage, unsclew lhe bohs
in sequonce 1/3 turn at a time; rgpeat tho sequence
until all bolts are loosened.

CYLINDER HEAD BOLTS LOOSENING SEOUENGE:

6-30

Removal

1. Loosen the adjusting screws.

2. Unscrew the camshaft holder bolts, then,remove
the rocker arm assembly.

NOTE:
a Unscrew the camshaft holder bolts two turns at a

t,me, in a crisscross pattern, to prevent damao_
ing the valves or rocker arm assembly.

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

CAMSHAFT HOLDER BOLTS LOOSENING
SEOUENCE:

\ (

ADJUSTING SCREWS



Disassembly/Reassembly

NOTE:
. ldentify parts as they are removed to ensure reinstallation in original locations'

. lnsDect rocker shafts and rocker arms (see page 6-35).

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

.  when remov ing  or ins ta l l ing the  rocker  a rm assembly ,donot  remove the  camshaf t  ho lder  bo l ts .  The bo l tsw i l l  keepthe

holders, springs and rocker arms on the shaft.
-Zl 

prio, ,o reassemblinq, clean all the pans in solvent, dry them and apply lubricant to any contact points.
| 

- 
TNTAKE RocKER TNTAKE RocKER

D16Y7 engine:

Lefter "8" is stamped
on rocker arm.

ARM A
(4 placesl

ARM B
14 places)

INTAXE

ROCKER SHAFT
SPRING
{4 places)

ROCKER SHAFT
COLLAR
14 plac.3l

ROCKER

I
I
I

I

B A \ ' A

f i f t  L$\ft

:oo) [*o:
l l l l .
I Jol----t

No.3 CAMSHAFT | | ruo. z cltusxerr 1i

T-* l=Bl-* d
,", 'l l=^ ^lqJ?[l'-qJ'Ll
' I ^  B  A

EI

[ilH
l"\
9

t (cont 'd)
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Rocker Arms

Disassembly/Reassembly (cont'dl

NOTE:
. ldentify pans as they are removed to ensure reinstallation in original locations.
. Inspect rocker shafts and rocker arms (see page 6-34).
. Rocker arms must be installed in the same position if reused.
t when removing or install ing the rockerarm assembly, do not remove the camshaft holder bolts. The boltswil l keepthe

holders, springs and rocker arms on the shaft.

I 
erior to reassembring, crean a 

 

the parts in sorvent, dry them and appry rubricant to any contact points.

D16Y5 engine:

ROCKER ARMS

TIMING PLATE RUBBER BANO

(\

-]-

-P'g,rp
t+ . t ' t  l l
\--,?|, -\2i l

No.5 CAMSHAFT _ l
HOLDER l

No. 4 CAMSHAFT
HOLDER

No. 3 CAMSHAFI
HOLDER

N o . 2
HOLDER

\  r a
I

EXHAUST ROCKER
ARM B
{,1 plac€s)

EXHAUST ROCKEE SHAFT

Letter "A" is slamped

II{TAKE ROCKER SHAFT

!-r I
?h'ffi*ffi'
/ ^  - - -

IOCKER SHAFT

Letter "8" is stamped
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D16Y8 engine:

No. 5 CAMSHAFT
HOLDER

ARM B

ROCKER ARMS

No. 4 CAMSHAFT
HOLOER

No. 3 CAMSHAFT
HOLDER

No. 2 CAMSHAFT
HOLDER

No. 'l CAMSHAFT
HOLDER

R(rcKER SHAFT
SPRING

Letter  "B" is  stamped Letter "A" is stamped

L

INTAKE SOCKER SHAFT

ROCKER SI{AFT

COLLAR NUBBER BAND COLLAR

EXHAUST ROCKER SHAFT
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Rocker Arms and Lost Motion Assemblies

Inspection (D16Y5, Dt6Y8 enginesl

NOTEr  When reassembl ing  the  pr imary  rocker  a rm,
care fu l l y  app ly  a i r  p ressure  to  the  o i l  passage o f  the
rocker arm.

1. Inspect the rocker arm piston. push it manually.
- lf i t does not move smoothly, replace the rocker

arm assembty .

Dl6Y5 engine:

ROCKER ARM

TIMING PISTON

TIMING SPRING

SYNCHRONTZING
PISTON

SECONDARY
ROCKER ARM

MID ROCKER ARM

PRIMARY ROCKER

SYNCHRONIZING
PISTON A

NOTE:
. Apply oil to the pistons when reassembling.
o Bundle the rocker arms with a rubber band to prevent

them from separating.
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DI6YS engine:

NOTE: Set the timing plate and return spring as shown
oerow.

RETURN

CAMSHAFT HOLDER

Dl6Yg engine:

2. Remove the lost motion assembly from the holder
and inspect it. Test it by pushing the plunger with
your finger.
-  l f  the  los t  mot ion  assembly  p lunger  does  no t

move smoothly, replace it.

LOST MOTION ASSEMBLY

\ a

Pu3h

I



Rocker Arms and Shafts

Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker
shaft.

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

2. Zero the gauge to the shaft diameter'

I

3.  Measure  the  ins ide  d iameter  o f  the  rocker  a rm and
check for an out of-round condition.

Rockel Arm-to-Shaft Clearance
Standard (Newl:

lntake: 0.017 - 0.050 mm
{0.0007 - 0.0020 inl

Exhaust: 0.018 - 0.054 mm
(0 0007 - 0 0021 in)

Service Limit:0.08 mm {0.003 inl

Repeat these measurements on all the rockers.
- lf the clearance is over the service l imit, replace the

rocker shaft and all over tolerance rocker arms.
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Gamshaft

Inspection

NOTE:
. Do not rotate the camshaft during inspection.
. Remove the rocker arms and rocker shafts.

1. Put the camshaft and the camshaft holders on the
cylinder head. then tighten the bolts to the specified
toroue.

Spocified torqu€:
8 mm bolts; 20 N.m (2.0 kgf.m t4 lbf.ft)
Apply engin6 oil to tho throads,
6 mm bohs: t2 N.m (1.2 kgf'm 8.7 tbf.ft)
Apply oogine oil to the thleads.

6 mm bolts: @, @ @, @

6-36
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2. Seat the camshaft by pushing it toward the rear of
the cylinder head.

3, Zero the dial indicator against the end ofthe camshaft.
Push the camshaft back and fonh, and read the end
ptav.

Camshaft End Play:
Standard {New):0.05 - 0.15 mm

10.002 - 0.006 inl
Sorvice Limit 0.5 mm (0.02 in,

I

5.

Remove the bolts, then remove the camshaft hold-
ers from the cylinder head.
- Lift the camshaft out of the cylinder head, wipe it

clean, then inspect the l i i t ramps, Replace the
camshaf t  i f  any  lobes  are  p i t ted .  scored,  o r
excessively worn,

- Clean the camshaft bearing surfaces in the cylin-
der head, then set the camshaft back in place.

- Place a plastigage strip across each Iournal.

Install the camshaft holders, and tighten the bolts to
the soecified toroue.

\ , l



6, Remove the camshaft holders. then measure the
widest ponion of the plastigage on each journal.

Camshaft-to-Holder Oil Clearance:
Standard lNew):0.050 - 0.08!t mm

{0.002 - 0.004 in}
Service Limit : 0.15 mm {0.006 in)

lf the camshaft-to-holder oil clearance is out ot tol-
erance:
-  And the  camshaf t  has  a l ready  been rep laced,

you must replace the cylinder head.
- lf the camshaft has not been replaced, f irst check

the total runout with the camshaft supported on
V-blocks.

Camshaft Total Runout:
Standard (New): 0.03 mm (0.001 inl max.
Service Limit: 0.04 mm {0.(X)2 in)

-7.

Rotate camshatt
while measuring.

L

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

- lf the total runout is out of tolerance, replace the
camshaft and recheck the camshaft-to-holder oil
clearance. lf the oil clearance is sti l l  out of toler-
ance. replace the cylinder head.

INTAKE EXHAUST

O16Y/ engine 35.299 (1.3897) 37.281 (1.4678)

D16Y5
engrne

PRI 38.427 11.51291
38.784 (1.5269)

SEC 32.193 (1 .2674)

D l6Y8
engrne

PRI 36.77811.44791

38.008 (1.4964)MID 38.274 (1.5068)

sEu 37.065 (1.4592)

8. Check the cam lobe height wear.

Cam lobe height standard (New)

t/g 
a* rN Ex

- D16Y5 engine

PRI; Primary cam lobe, SEC: Secondary cam lobe
MtD: Mid cam lobe. T/B: Timing belt
lN: Intake, EX: Exhaust

PRI sEc MIDSEC

rts
- Dl6YE ongine

Uni t  mm ( in )

Check this area {or wear.
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Valves, Valve Springs and Valve Seals

Removal

NOTE:  ldent i f y  va lves  and va lve  spr ings  as  they  are
removed so that each item can be reinstalled in its orioi-
nal oosition.

'1. Using an appropriate-sized socket and plastic mal-
let. l ightly tap the valve retainer to loosen the valve
keepers before install ing the valve spring compres-
sor.

Install the spring compressor. Compress the spring
and remove the valve keeper.

PLASTIC MALLET

SOCKET

VALVE SPRII{G COMPRESSOR
Snlp-on CF711 or KD-383
whh #32 JAWS
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3. Instal l  the valve guide seal remover.

SEAL REMOVER vat vF GI nF !

4. Remove the valve seal.

I

VALVE GUIDE SEAL REMOVER
LISLE P/N 57900 or KD3350



Valve Guides

lntake Valve Dimensions
A Standsrd lNewl: 29.9 - 30.1 mm

B Standard (New):

C Standald {Newl:

C Service Limit:
D Standard (New):

D Service Limit:

11 .18  -  1 .19  in l
117.42 - 117.72 mm
(4.523 - 4.635 inl
5.'18 - 5.49 mm
{0.2r57 - 0.2r61 in)
5.,[5 mm (0.21,16 in]
0.85 - 1.15 mm
(0.033 - 0.0'15 in)
0.65 mm (0.026 in)

Exhaust Valve Dimensions
A Standard lNew): 25.9 - 26.1 mm

B Standard {Newl:

C Standard {New):

C Service Limit:
D Standard {New):

D Service Limit:

(1.02 - 1.03 in)
114.60 - 114.90 mm
11.512 - 4.521in1
5.i[5 - 5.46 mm
10.21lt6 - 0.2150 inl
5.,12 mm 10.213'l in)
1.05 - 1.35 mm
{0.041 - 0.053 in)
0.95 mm {0.037 in}

Valve Movement

Measure the guide-to-stem clearance with a dial indi-
cator while rocking the stem in the direction of normal
thrust (wobble method).

lniake Valve Stem-to-Guide Clearance:
St8ndard lNew): 0.04 - 0.10 mm

10.002 - 0.004 in)
Service Limit: 0.16 mm 10.006 in)

Exhaust Valvs Stem-to-Guide Glearance:
Standard {New}: 0.10 - 0.16 mm

10.004 - 0.006 in)
Sorvice Limit 0.22 mm (0.009 in)

O
/'-_)

.  l f  the  measurement  exceeds the  serv ice  l im i t ,
recheck using a new valve.

. lf the measurement is now within the service
limit, reassemble using a new valve.

.  l f  t h e  m e a s u r e m e n t  s t i l l  e x c e e d s  t h e  l i m i t ,
recheck using the alternate method below, then
replace the 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, measured with a micrometer, from the l.D. of
t h e  v a l v e  g u i d e ,  m e a s u r e d  w i t h  a n  i n s i d e
micrometer or ball gauge. Take the measurements
in  th ree  p laces  a long the  va lve  s tem and th ree
places inside the valve guide. The difference be-
tween the  la rges t  gu ide  measurement  and the
smallest stem measurement should not exceed the
service l imit.

lntake Valve Stgm-to-Guidg clearance:
Standard {Newl: 0.02 - 0.05 mm

{0.001 - 0.002 in)
Ssrvico Limit 0.08 mm (0.003 in)

Exhaust Valvo Stem-to-Guide Clearance:
Standard {New): 0.05 - 0.OB mm

{0.002 - 0.003 in)
S€rvice Limit 0.11 mm (o'Ooil in)

Valve extended 10 mm out from seat.
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Cylinder Head Valve Seats

Warpage

NOTE:  l f  the  camshaf t - to -ho lder  o i l  c learances  (see
page 6-36) are not within specification, the cylinder head
cannot be resurfaced.

lf the camshaft-to-holder oil clearances are within sDeci,
f ications, check the cylinder head lor warpage.

lf warpage is less than 0.05 mm (0.002 in), cylin-
der head resurfacing is not required.
lf warpage is between 0.05 mm (0.002 in) and
0.2 mm {0.008 in), resurface the cylinder head.
Max imum resur face  l im i t  i s  0 ,2  mm (0 .008 in )
based on a height of 93 mm (3.66 in).

Measure along edges, and three ways across center.

Cylinder Head Height:
Standard {Newl: 92.95 - 93.05 mm

{3.659 - 3.66:} in)
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Reconditioning
'1. Renew the valve seats in the cylinder head using a

valve seat cutter.

NOTE:  l f  the  gu ides  are  worn  (see page 6-39) .
rep lace  them (see page 6-41)  be lo re  cu t t ing  the
valve seats.

VALVE SEAT
CUTTER
(Commercial ly avai lable)

2.

?

4.

Care fu l l y  cu t  a  45 'seat ,  remov ing  on ly  enough
material to ensure a smooth and concentric seat.

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

Make one more very l ight pass with the 45" cutter to
remove any possible burrs caused by the other cut-
Iers.

Valve Seat Width:
Standard (N€w):
Intake: 0.85 - 1.15 mm 10.033 - 0.045 in)
Exhaust: 1.25 - 1.55 mm {0.049 - 0.061 in}
Sorvice Limit:
Intake: 1.6 mm (0.063 inl
Exhausl: 2.0 mm (0.079 in)

Seat Width

5. After resurfacing the seat, inspect for even valve

s e a t i n g r  A p p l y  P r u s s i a n  B l u e  c o m p o u n d  t o  t h e
valve face, and insert the valve in i ts original loca-

t ion in the head, then l i i t  and snap i t  closed against
the seat several t imes.



Valve Guides

7 .

VALVE
SEAT

PFUSSIAN BTUE COMPOUNO

The actual valve seating surface. as shown by the
blue comDound, should be centered on the seat.
. lf i t 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,

. lf i t is too low (closer to the vslve edge), you
must make a second cut with the 30" cutter to
move it uD, then one more cut with the 45'cutter
to restore seat width.

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

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

Intake. Exhau3t Siem Installsd Height:
Standard (New): 53.17 - 53.6,4 mm

12.093 - 2.112 in)
Sorvice Limit: 53.89 mm (2.122 in)

lf the valve stem installed height is over the service
limit. reDlace the valve and recheck. lf i ts sti l l  over
the  serv ice  l im i t ,  rep lace  the  cy l inder  head;  the
valve seat in the head is too deep.

VALVE STEM
INSTALLED HEIGHT

8.

\-

Replacement

1 . As i l lustrated 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.

VALVE GUIDE DRIVER
lCommerciallv available)

5.3 mm

87 mm +- 57 mft
t3.43 in) | 12 24 inl

tr-r
'10.8 mm
(0.42 inl

or
VALVE GUIDE DRIVER, 5.5 mm
07742 - 0010100

Select the proper replacement guides. and chil l them
in the freezer section of a refrigerator for about an
nour.

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 got the head hottel than 300"F (150"C1;

excessive heat may loosen thg valve seats.
To avoid burns. use heayy gloves whon handling
the heated cylinder h€ad.

{cont 'd)
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Valve Guides

Replacement (cont'd)

Working from the camshaft side, use the driver and
an a i r  hammer  to  d r ive  the  gu ide  about  2  mm (0 .1  in )
towards the combustion chamber. This wil l knock off
some of the carbon and make removal easier.

CAUTION:
. Always wear satety goggles or a face shield when

driving valve guides.
. Hold the air hammer directly in l ine with the

valve guide to prevent damaging the driver.

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

VALVE GUIOE ORIVER,
5.5 mm
07742 - 001 01 00

It a valve guide sti l l  won't move, dri l l  i t out with a
8 mm {5/16 in) bit, then try again.

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

6. Remove the new guides from the freezer, one at a
time, as you need them.

6-42
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7. Apply a thin coat of clean engine oil to the outside

of the new valve guide. Install the guide from the
camshaft side of the head; use the special tool to
drive the guide in to the specified insralled height. lf
you have all 16 guides to do, you may have to reheat
the  head.

VALVE GUIOE
DRIVER,5.5 mm
07742 - 0010100

l l
Valve Guide lnstalled Height:
Intake: 17.85 - 18.35 mm (0.703 - 0.722 inl
Exhausi: 18.65 - 19.15 mm (0.734 - 0.754 in)

VALVE GUIDE



Valves

Reaming

NOTE: For new valve guides only.

1. Coat both the reamer and valve guide with cufting
or l .

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

3 .  Cont inue to  ro ta te  the  reamer  c lockwise  wh i le
removing it from the bore.

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

5. Check the clearance with a valve (see page 6-391.
Verify that the valve slides in the valve guide with-
out exerting Pressure.

Turn  reamer  i n
clockwise direcl ion
on  l y .

REAMER, 5.5 mm
O7HAH. PJ'O'IOB

I

REAMER

o a)o ,
o

o

1 .

lnstallation

Coat valve stems with engine oil. Insert the valves
in the valve guides.

NOTE: Make sure lhe valves move up and clown
smoothly.

lnstallthe spring seats on the cylinder head.

Ins ta l l  the  va lve  sea ls  us ing  the  va lve  gu ide  sea l
ins ta l le r .

NOTE: Exhaust and intake valve seals are not inter-
changeable.

2 .

3 .

WHITE
SPRING

BLACK
SPRING

INTAKE VALVE SEAL EXHAUST VALVE SEAL

VALVE GUIDE SEAL
INSTALLER
KD2899 (Commercia l ly  avai lable)
NOTE: Use smal l  lD end of

P

(cont 'd)
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Valves
Camshaft/Rocker Arms and
Camshaft Seal/Pulley

Installation (cont'd)

4.  Ins ta l l  the  va lve  spr ing  and va lve  re ta iner .  then
install the valve spring compressor. Compress the
spring and installthe valve keepers.

NOTE: Place the end of the valve spring with close-
ly wound coils toward the cylinder head.

lCornmercially available)
Snap-on CFrll or KD - 3tX'
with #32 JAWS

Lightly tap the end of each valve stem two or three
times with a plastic mallet to ensure proper seating
of the valve and valve keepers.

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

CAUTION:
. Make sure that all tockers are in alignment with their

valvgs when torquing the rocket assembly bolts,
. Valve locknuls should be loosened and adiusting

screws backed off bofore installation.
. To prevont tho rocker arm a$smbly from coming

apad, l6av€ the camshaft holder bohs in the holdeB.

1. After wiping down the camshaft, camshaft seal and
journa ls  in  the  cy l inder  head,  lubr ica te  bo th  sur -
faces and install the camshaft.

2. Clean and install the oil control orif ice with a new
O-ring.

CAMSHAFT SEAL
Seal housing surface should be dry.
Apply a l ight coat of oi l  to camshaft
and  i nne r  l i p  o f  sea l .

3. Turn the camshaft until its keyway is facing up (No.
piston TDC).

OIL CONTROL ORIFICE



Cylinder Head

4. Apply l iquid gasket (Part No. 08718 - 0001 or 08718 -

0003) to the head mating surfaces of the No. 1 and
No.5 camshaft holders.
- Apply l iquid gasket to the shaded areas

Set the rocker arm assemblY in place and loosely
installthe bolts.
- Make sure that the rocker arms are properly posi-

tioned on the valve stems.

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

Specitied torquo:
8 mm bolts: 20 N.m (2.0 kgt'm, l/t lbf'ft)
Apply engine oil to the threads.
6 mm bolts: 12 N.m {1.2 kgif'm, 8.7 lbf'ft)
Apply engine oil to the thresds.

6 mm bolts: O, @. @, @

7. Install the back cover. then install the camshaft pul-
!
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lnstallation

lnstallthe cylinder head in the reverse order of removal:

NOTE:
. Always use a new head gasket.
.  Cy l inder  head and cy l inder  b lock  sur face  must  be

c lean.
. "UP" mark on the camshaft pulley should be at the top
. Turn the crankshaft so the No. 1 piston is at TDC (see

page 6-20).
. Clean the oil control orif ice before install ing.
a Do not use the upper cover and lower cover to store

removeo rlems.
Clean the upper cover and lower cover before instal-
taUon.

Cylinder head dowel pins must be aligned.1 .

CYUNOER HEAD

PINS

(cont'd)



Cylinder Head

Installation (cont'dl

Position the camshaft correctly (see page 6-20).

Tighten the cylinder head bolts sequentially in four
steps.

rsr st.p: O - @ 20 N.m (2.0 kgf.m, 14 lbf'ft|
2nd srep: O - @ 49 N.m (5.0 kgf.m, 36 tbtft)
3rd stop; O - @ 67 N.m {6.8 kgf.m, /r9 lbl'ft}
4th st6p: O, O 67 N.m 16.8 kgf.m, 49 tbf.ftl

NOTE:
.  W e  r e c o m m e n d  u s i n g  a  b e a m - t y p e  t o r q u e

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

. If a bolt makesany noisewhileyou aretorquing it,
loosen the bolt, and retighten it from the 1st step,

CYLINDER HEAD BOLTS TOROUE SEOUENCE:

Install the intake manifold and tighten the nuts in a
crisscross pattern in two or three steps, beginning
with the inner nuts (see pages 9-2 thru 9-4).

. Always use a new intake manifold gasket.

Install the exhaust manifold and tighten the nuts in
a crisscross pattern in two or three steps, beginning
with the inner nut {see pages 9-6 and g-7).

. Always use a new exhaust manifold gasket.

Ins ta l l  the  exhaust  man i fo ld  b racket .  lns ta l l  the
exhaust pipe A and the bracket, then install the cover.

4 .
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7. Installthe timing belt (see page 6-20).

Adjust the valve clearance (see page el2),

Install the head cover gasket in the groove of the
cy l inder  head cover ,  Seat  the  recesses  fo r  the
camshaft f irst, then work it into the groove around
the outside edges.

NOTE:
.  Before  ins ta l l ing  the  head cover  gasket ,  thor -

oughly clean the seal and the groove.
. When install ing, make sure the head cover gas-

ke t  i s  sea ted  secure ly  in  the  corners  o f  the
recesses wath no gap.

COBNERS OF
THE RECESS

CORNERS OF
THE REcEss covEB

Apply l iquid gasket to the head cover gasket at the
four corners of the recesses.

NOTE:
. Use liquid gasket, Pan No. 08718 - 0001 or 08718

- 0003.
. Check that the mating surfaces are clean and dry

before applying l iquid gasket.
. Do not install the parts if f ive minutes or more

h a v e  e l a p s e d  s i n c e  a p p l y i n g  l i q u i d  g a s k e t .
Instead, reapply l iquid gasket after removing old
residue.

. After assembly, wait at least 30 minutes before
fi l l ing the engine with oil.

8 .

9.

I

1 0 .



11.  When ins ta l l ing  the  cy l inder  head cover ,  ho ld  the
head cover gasket in the groove by placing your fin-
gers on the camshaft holder contacting surfaces
(top of the semicircles)
Set the spark plug seal on the spark plug tube.
Once the  cy l inder  head cover  i s  on  the  cy l inder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:
. Before install ing the cylinder head cover, clean

the  cy l inder  head contac t ing  sur faces  w i th  a

shop towel.
. Do not touch the parts where l iquid gasket was

aDolied.
.  Take care  no t  to  damage the  spark  p lug  sea ls

when install ing the cylinder head cover,
. Visually check the spark plug seals for damage.
. Replace any washer that is damaged or deterio-

rated.

6 x 1 . 0 m m
9.8 N.m 11.0 ksf.m,7.2lbf f t l

\g-----*o""t'
P t l
v e
E E

\_
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12. Tighten the nuts in two or thre€ steps. In the final
step, t ighten all bolts, in sequence, to 9 8 N'm (1.0

kgf.m, 7.2 lbf.ft).

NOTE: After assemblv, wait at least 30 minutes
before fi l l ing the engine with oil

After installation, check that all tubes, hosss and
connectors are installed correctlY

1 ?
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Special Tools

(\

Ref. No. I Tool Number Description Oty Page Relerence

q oTHAH PJ7010B
g I  07JAA-001020A
g I  07JAB-0010204

I 07JAB - 0010404
g 07LAJ - PR3020A
|6) 07MAA - PR70100
g I ozvu,r - enu orzo
g 07MAF - PR9010A
g 07742 -  0010100
(!D I  07757-PJ10104

Valve  Gu ide  Reamer ,5 .5  mm
Socket, 19 mm
Holder  Hand le
Pulley Holder Attachment. 50 mm
Air Stopper
Tappet Adjuster
Tappet Locknut Wrench
Valve Spring Compressor Attachment Extension
Valve Guide Driver, 5.5 mm
Valve Spring Compressor Attachment

1 I 6-81
1  6 5 9
1 6-59
1 ] 6-5s
1 I 6-55
1 6-57
1 6-57
1 J 6-77
1 6-80, 81
1 6-71

t a;
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VTEC Control SYstem

The scan tool indicates Diagnostic Trouble Code {DTC) Pl259:

VTEC Solenoid Valve circuit

Refer to page 1'l-38 through 11 55 before troubleshooting

Troubleshooting Flowchart

YES

A problem in the WEC Pressure Switch circuit or

* Road Test:
Accelerate in 1st gear to an engine speed over 6,000 rp '

Hold that engine speed for at leasttwo seconos'

l f  the DTC P1259 is not repeated during the f irst road test '

repeat this test two more t imes

VTEC PRESSURE SWITCH 2P
CONNECTOR

T e r m i n a l s i d e  o f
male termtnals

WM

/1 IBLU/BLKI
/ 1 Y------r
t--------- l I
\1-/ |

I

I
I

1

Wire side of female
terminals

(cont'd)
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The MIL has been teported on.
DTC P1259 is siored.

Check the VTEC Control SYsiem:
1. Do the engine control module

(ECM )  Rese t  P rocedu re  ( see

section 11).
2. Start the engine
3. Warm uP the engine to normal

operating temPerature (cool

ing fan comes on).
4. Do the Road Test.* lntermittent failure, sYstem is OK

at this time.
Check for Poor connectlons or
loose wires at VTEC Pressure
swilch. VTEC aolenoid valvo and
ECM.

ls DTC P1259 indicated?

Test the VTEC Pressure Switch:
1. Turn the ignit ion switch OFF.
2. Disconnect the VTEC Pressure

switch 2P connector.
3. Check for continuity between

VTEC pressure switch 2P con
n e c t o r  t e l m i n a l  N o  1  a n d
N o . 2 .

Reolace the VTEC Pre3sure switch.

Test the VTEC Pressure Switch
Wire:
1. Turn the ignit ion switch ON (l l ) .

2. N4easure the voltage between
VTEC p ress  u  re  sw i t ch  2P
c o n n e c t o r  N o .  1  a n d  b o d y
g round ,

Inspect lor an open or short to
ground in the wire between the
VTEC orassure swilch and ECM
{c101.
l f  the wire i3 OK, substi tute a
known-good ECM and recheck.

{To page 6 52)



VTEC Control System

Troubleshooting Flowchart (cont,d)

VTEC PRESSURE SWITCH 2P
CONNECTOR

Wire side of temale
terminals

OIL PRESSURE GAUGE
(Comm.rcially avail.bte)

GAUGE JOINT ADAPTER
SNAP.ON MT26.17
10 x 1.0 ftm
. Use new washer when

instal l ing the seal ing bott.

NOTE:  Keep  measu r i ng  t ime  as  sho r r  as
possible because engine is running witn no
load l less than one minute).
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VTEC SOLENOID VALVE lP
CONNECTOF

Ir------r I

lLl.ll-r
I
I

I
t

Terminal side of
male terminal I

(From page 6-5l l

(To page 6-53)

Test tha VTEC P.es3uro Switch
Wi.e:
Measure voltage across the VTEC
pressure switch 2P connector.

Ropair opon in the wiro batwoen
VIEC pr...urc switch and G lot .
l f  the wiro is OK, 3ublt i tutr a
known-good ECM and rochack.

ls there battery voltage?

Test the VTEC Solenoid V.tve:
1. Turn the ignit ion switch OFF.
2. Disconnect the VTEC solenoid

valve 1P connector.
3. Check for continuity between

the  VTEC so leno id  va l ve  1P
connector terminal No, I  and
body ground.

ls there 14 - 30 O?

Te3t the VTEC Sotonoid Vatve:'1. Remove the VTEC pressure
switch and instal l  the special
tool as shown. then reinstal l
the VTEC pressure switch.

2. Reconnect the VTEC solenoid
valve 1P connector and VTEC
pressure switch 2P connector,

3. Connect the tachometer (see
sec t i on  1 l ) .

4. Start the engine.
5 .  Warm up  eng ine  t o  no rma l

operatrng temperature (cool-
ing fan comes on).

6. Check oi l  pressure at engine
s p e e d  o f  1 , 0 0 0 , 3 , 0 0 0  a n d
5,000 rpm.

ls pressure below 49 kPa
(0.5 kgflcm,,7 psi)?

Inipoct thg VTEC aolenoid valve
l3ee P8go 6-54).

I



(From page 6-52)

Test the VTEC Solenoid Valve:
1. Turn the ignit ion switch OFF
2. Disconnect the VTEC solenoid

valve 1P connector,
3 .  A t t ach  t he  ba t t e rY  Pos r t r ve

terminal to the VTEC solenoid
valve terminal.

4 .  S ta r t  t he  eng ine  and  check
t h e  o i l  P r e s s u r e  a t  e n g i n e
speed ol5,000 rPm

lrcoect the VTEC solenoid valve
(see page S54)

ls the pressure above 390 kPa
(4.0 kgt/cm?, 57 Psi)?

Test the VTEC Pressure Switch:
With the battery Positive terminal
connected to the VTEC solenoid
valve, measure voltage between
the ECM connector terminal C10
and body ground.

ls there battery voltage above

5,000 rpm?

Test the VTEC Solenoid Valve
Wire:
1. Turn the ignit ion switch OFF
2. Check for continuitv between

the  VTEC so leno id  va l ve  1P
con  nec to r  t e rm ina l  and  t he
ECM connector terminal 812

Repair open in the wire between
the ECM lB12| and VTEC aolenoid

Test lhe VTEC Solenoid Valve
Wire:
Check for continuity between the
VTEC solenoid valve' lP connector
terminal and body ground.

Repair short in the wiro b€'tween
the ECM ( 812) and VTEC aolenoid

Subst i tute a known'good ECM

and recheck. lI sYmptom/indica'
tion goes away. repleca the origi-
nal  ECM.

VTEC SOLENOID VALVE
1P CONNECTOR

Terminal  s ide of
male terminal

VIEC SOLENOID
VALVE
1P CONNECIOR

ECM CONNECTOR
B l2sP)

ECM CONNECTOR C (31PI

WM

Wire side ot female
termrnals

VTEC SOLENOID VALVE
1P CONNECTOR

I ' f t
I
I

Wire side of female
termanal
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VTEC Solenoid Valve VTEC Rocker Arms

a

I

(

Inspection

1.  Remove the  VTEC so leno id  va lve  assembly  f rom
the cy l inder  head.  and check  the  VTEC so leno id
valve fi l ter for clogging.

. lf there is clogging, replace the engine oilf i l ter and
engine oil.

6 x 1 . 0 m m
12 N.m (1.2 kgf.m, B,7 tbf.ftl

l f the fi l ter is not clogged. push the VTEC solenoid
valve with your finger and check its movemenr.

. lf the VTEC solenoid valve is normal, check the
engine oil pressure.

6 x 1 . 0 m m
12 N.m (1.2 kgtm,8.7 lbt. f t)

6-54
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SOLENOID

Manual Inspection

1. Set the No. 1 piston at TDC.

2. Remove the ignition wire cover and the wires.

3. Remove the ignition clamps while pull ing up on the
Iock.

6 x l . 0 m m
9.8 N.m (1.0 kgl.m, 7.2 tbtf t l

IGNITION
WIRE COVER

IGNITION
WIRE

\

LOCK



Remove the cylinder head cover.

NOTE: Refer to page 6-88 when install ing the cylin-

der head cover.

Push the mid rocker arm on the No. 1 cylinder man-

ually.

Check that the mid rocker arm moves independently

of the primary and secondary rocker arms.

Check the mid rocker arm ot each cylinder at TDC'

. lf the mid rocker arm does not move, removs the

mid, primary and secondary rocker arms as an

assembly and check that the pistons in the mid

and primary rocker arms move smoothly.
. lf any rocker arm needs replacing, replace the

primary. mid, and secondary rocker arms as an

assembly.

7 .

2. Plug the
per).

Inspection Using SPecial Tools

CAUTION:
. B€fore using tho Yalvo inspeciion tool, mako suro

that ths air pre3sure gauge on the air comprossor

indicatos ovor /rco kPa (,1 kgf/cm'�, 57 psi)

. In3poct ths valve closranca bafore rock$ arm impoc'

tion.
. Cover the timing beh whh I shop towel to prcvenl

gstting oil on the bolt'
. Chock ths mid rocker arm of each cylindll at TDC'

1. Remove the cYlinder head cover.

NOTE: Rsfer to page 6-86 when installing the cylin-

der head cover.

relief hole with the special tool (Air Stop-

OTLA' - PRSO2OA

3. Remove the bolt and washer from the inspection

hole and connoct the an air pressure regulator with

a 0 - 100 psi gauge.

AIF STOPPEB TNSPECTION HOIE
OTLA' - PR3O2OA

t0 x 1.0 mrn
20 N.m {2.0 kgf m,
14 tbt'fr)

AIR PRESSURE
REGULATOR
{Cornm.rcirlly avril.bl.lBEGULATOR VALVE

. Pull  the lever and
turn to adjust. {cont'd}
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VTEC Rocker Arms

4.

Inspection Using Special Tools (cont,dl

Loosen the  va lve  on  the  regu la to r  and app ly  the
specified air pressure.

Specified Air Pressuro:
250 kPa {2.5 kgtlcm,, 36 psil

- 490 kPa {5.0 kgtcm,, 7t psil

Make sure that the primary and secondary rocker
arms are  mechan ica l l y  connected  by  the  p is tons
and that the mid rocker arms do no. move wnen
pushed manually.

SECONDARY
ROCKER ARM

. lf any mid rocker arm moves independently of
the primary and secondary rocker arms, replace
the rocker arms as a set.

Remove the tools.

Check the operation of the lost motion assembly by
push ing  on  the  mid  rocker  a rm.  The los t  mot ion
a s s e m b l y  s h o u l d  c o m p r e s s  f u l l y  a n d  o p e r a t e
smoothly through its full stroke. Replace the assem_
bly if i t does not work smoothly.

After inspection. check that the Malfunction Indi_
cator Lamp {MlL) does not come on.

7 .
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Valve Glearance

Adjustment

NOTE:
. Valves should be adjusted only when the cylinder

head temperaturs is less than 100'F (38'C)'

. After adjusting, retorque the crankshaft pulley bolt to

177 N.m (18.0 kgf'm, 130 lbt'ft)

1. Remove the cylinder head cover'

NOTE: Refer to page G86 when install ing the cylin-

der head cover.

2. Set No. 1 pi$on at TDC. The "UP" mark on the pullsy

should be at the top, and TDC grooves on the pulley

should align with the pointer on the back cover' TDC

grooves {white paint) on the crankshaft pulley should

align with the pointer on the timing belt lower cover'

Number I Piston at TDC:

4 .

Adjust valves on No. 1 cylinder.
lntako: 0.15 - 0.19 mm {0'006 - 0.007 in)

ExhaGt 0.17 - 0.21 mm {0'007 - 0 008 inl

Loosen the locknut, and turn the adjusting screw

until the feeler gauge slides back and forth with a

slight amount of drag.

TAPPET ADJUSTER
WFENCH SET
07MM - PR70110

TAPPET LOCKNUT
WRENCH
07MAA - PR70120

Adiusting sclaw location:

LOCKNUT
20 N.m {2.0 kgf'm, lil lbt'ftl

(cont'd)
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Valve Clearance

I

I

I

Adjustment {cont'd)

5. Tighten the locknut and recheck clearance.
Repeat adjustment if necessary.

R o t a t e  t h e  c r a n k s h a f t  1 8 0 .  c o u n t e r c l o c k w i s e
(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:

FE€LER GAUGE

"UP- MARKS

6-58

7.  Rota te  the  c rankshaf t  '180 .  counterc lockwise  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:

8 ,  Rota te  the  c rankshaf t  180.  counterc lockwise  to
bring No. 2 piston to TDC. The "Up., marks should
be on the intake side. Adjust valves on No. 2 cylin_
der.

Number 2 piston at TDC:

L



Crankshaft PulleY and PulleY Bolt

Replacement

When install ing and tightening the pulley, follow the procedure below'

Clean, remove any oil, and lubricate points shown below

a :  C lean
x : Bemove anY ol l
a: Lubricate

PULLEY BOLT

WASHER TIMII
GUID

Crankshaft pulley bolt size and torque value:

14  x  1 .25  mm
177 N.m t18.0 kgtm, 130 lbf'ftl

NOTE: Do not use an impact wrench when install ing'

X X

X X
x x

I i
x

X
X
XX

X X

BELT
GUIOE PLATE

PULLEY HOLO€R ATTACHMENT,
50 mm
07JAB - 0O10,OA

CRANKSHAFT

X X X X X
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Timing Belt

lllustrated Index

NOTE:
. Refer to page 6-59 for positioning crankshaft and pulley before install ing belt.
. Mark the direction of rotation on the belt before removino.
a Do not use the middle cover and lower cover for storing r'emoved items.
. Clean the middle cover and lower cover before installation.

WASHER

I

Replace when damaged
or deteriorated. CAP NUT

x 1,0 mm
9.8 N.m lr.0 kgf.m, 7.2lbtf t l

CYLINDER
HEAD COVER
Refer to page 6-86
when instal l ing.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated.
Apply l iquid gasket at
the four corners ol the
recesses,

TIMING BELT
Inspection, page 6-61
Adjustment, page 6-61
Replacement, page 6-62 I

6 x '1.0 mm
9.8 N.m {1.0 kgf.m, 7.2 lbt.ftl

l0 x 1.25 mm
5a N.m {5.5 kgl.m,
40 tbt ftt

MIDDTE COVER

6 x 1.0 mrn
9.8 N.m {1.0 kgf.m,
7.2 tbt-ltl

8 x 1.25 mm
N.m {5.7 kgt.m,

41 tbt fr)

6 x 1 . 0 m m
N.m 11.0 kgf.m,

7.2 tbt.ft'l

PULLEY BOLT
14 x 1.25 mm
177 N.m {18.0 kgf.m. 130 tbt.ft}
Beplacement, page 6-59
Do not use an impact
wrench when instal l ing.

TIMING BELT
DRIVE PULLEY

Instal lwith concave
surtace facing out.
Remove any oi l  and clean.

LOWER
COVER

CRANKSHAFT PULLEY
Replacement, page 6-59

-  - o
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Inspection

Remove the cylinder head cover.

NOTE: Refer to page 6-86 when install ing the cylin-

der head cover.

Inspect the timing belt for cracks and oil or coolant

soakrng.

NOTE:
. Replace the belt if oil or coola nt soaked.
. Remove any oil or solvent that gets on the belt '

I
Rotate PUl leY
and inspect  bel t -

After inspecting, retorque the crankshaft pul

to 177 N.m (18.0 kgf'm, 130 lbf'ft)

'L

lnspect thrs area

Tension Adiustment

CAUTION: Always adiust timing belt tension with the

engine cold.

NOTE:
. The tensioner is spring-loaded to apply proper ten

sion to the belt automatically after making the follow-

ing adjustment.
. Always rotate the crankshaft counterclockwise when

viewed from the pulley side. Rotating it clockw'se

may result in improper adjustment of the belt ten-

sion.

1, Remove the cylinder head cover.

NOTE; Refer to page 6-86 when install ing the cylin-

der head cover.

2. Set the No. 1 piston at TDC (see page 6-64)

3. Rotate the crankshaft l ive or six revolutions to set

the belt.

4. Set the No. 1 Piston at TDC

ADJUSTING BOLT
54 N.m
(5.5 kgt.m, a0 lbtftl

5.

7 .

8 .

Loosen the adjusting bolt 180'.

Rotate the crankshaft counterclockwise three teeth

on the camshaft PulleY.

Tighten the adjusting bolt.

After adjusting, retorque the crankshaft pulley bolt

to 177 N.m (18.0 kgf'm, 130 lbnft)

ley bolt
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Timing Belt

Removal

NOTE:
. Replace the timing belt at 105,000 mites (168,000 km)

according to the maintenance schedule (normal con-
ditions/severe conditions).
lf the vehicle is regularly driven in one or more of the
following conditions, replace the timing belt at 60,OOO
miles (U.S.A.) 100,000 km {Canada).
. In very high temperatures (over 110"F, 43"C).
. In very low temperatures (under -20.F, 29.C).

. Turn the crankshaft pulley so the No. 1 piston is at
top dead center (TDC) before removing the belt (see
page 6-57).

. Inspect the water pump before install ing the timing
belt {see page 10-14).

1 .

IOLER PULLEY BRACKET
EOLT
10 x 1.25 mm
44 N.m 14.5 kgf.m, 33 bnft)

6-62

Remove the splash shield (see page 5-9).

Remove the adjusting bolt and mounting bolts, then
remove the  power  s teer ing  (P /S)  pump be l t  and
pump.

8 x L 2 5 m m
24 N m {2.{ kgf.m, 17 lbf.ft)

Loosen the idler pulley bracket bolt and adjusting bolt,
then remove the air conditioning (A,/C) compressor
belt aDJUsnNG

44 N.m 14.5 kgt.m, 33 lbf.ft)

P/S PUMP LOWER ARACKET

a\

4. Loosen the mounting nut and lock bolt, then remove
the alternator belt.

LOCK BOLT
8 x 1.25 mm
24 N.m {2.4 kgt.m.
17 rb{.ftl

5. Remove the upper bracket (see page 6-69).

NOTE:
. Use a jack to support the engine before removing

the upper bracket.
o Place a cushion between the oil pan and the jack.

Remove the P/S pump lower bracket

8 x 1.25 mm
24 N.m 12.,1 kgf.m,
17 tbf.ftl

l 0  x  1 .25  mm

' - f '

MOUNTING
10 x 1.25 mm
44 N.m (4.5 kgf.m.
33 rbf.ftt

BELT

HEAT SHIELD



7 .

8 .

Remove the crankshaft pulley (see page 6-59).

Remove the cylinder head cover'

NOTE: Refer to page 6-86 when install ing the cylin-

der head cover.

Remove the middle cover and lower cover.

NOTE: Do not use the middle and lower covers for

storing removed items.

MIDDLE COVER

LOWER COVER

9.

10. Loosen the adjusting bolt 180'.
t o  r e m o v e  t e n s i o n  f r o m  t h e
retighten the adjusting bolt.

9.8 N.m lt.o kgf m,
7.2lw'ftl

Push the tensioner
t i m i n g  b e l t ,  t h e n

N.m (5.5 kgt'm,

1 1. Remove the t iming belt.

TDC

lnstallation

Install the timing belt in the reverse order of removal;

Only key points are described here.

1. Set the timing belt drive pulley so that the No. 1 pis'

ton is at top dead center (TDC). Align the groove on

the timing belt drive pulley to the V pointer on the

o i l  pumP.

set the camshaft pulleys so that the No. 1 piston is at

TDC.
Align the TDC marks on the intake and exhaust cam-

shaft pulleys.

MARK

(cont'd)
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Timing Belt

lnstallation (cont'dl

3. Install the timing belt t ightly in the sequence shown.
@ T iming  be l t  d r ive  pu l ley  (c rankshaf t )  +  @
Adjusting pulley * @ Water pump pu ey + @ Intake
camshaft pulley + @ Exhaust camshaft pulley,

NOTE: Make sure the timing belt drive pulley and
camshaft pullevs are at TDC,

Loosen and retighten the adjusting bolt to tension
the timing belt.

Install the lower cover and middle cover.

NOTE: Clean the middle and lower covers before
install ing.

Install the crankshaft pulley, then tighten the pulley
bolt (see page 459).

Rotate the crankshaft pulley about five or six turns
counterclockwise so that the timing belt positions on
the pulleys.

Adjust the timing belt tension (see page A611.

7 .

6-64

a
9. Check that the crankshaft pulley and camshaft pul-

leys are both at TDC.

CRANKSHAFT PULLEY

CAMSHAFT PULLEY:

lf the camshaft and crankshaft pulleys are not posi-
tioned at TDC, remove the timing belt, adjust the
position following the procedure on page &63, then
reinstall the timing belt.

After installation, adjust the tension of each belt.

. See section 23 for alternator belt tension adjust-
ment.

. See section 22lor NC compressor belt tension
adiustment,

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

' l

10.

1 1 .

I

"UP" MARKS



Cylinder Head

lllustrated Index

CAUTION:
. To avoid damaging the cylinder head, wait until the engine coolant tempsraturo drops below 100"F (38"C1 bofote

removing it,
. when handling a metal gasket, take caro not to fold the gaskot or damage the contact surface of the gasket.

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

CYLINDER HEAO
PLUG
Replace.

)@
DISTRIBUTOR

8 x 1 ,25 mm
27 N.m P.E kgl m.
20 tbf.fo
Apply engine oi l  to
the threads.

cr.rMp.S

CAMSHAFT \ A"o''*t*'; wes@

OIL SEAL
Replace.

6 x l,omm
9.8 N'm tl.0 kgt'm,7.2lbf ft)

RUBBER SEAL
Replace when damaged
or detedorated.

6 x 1 . 0 m m
9.8 N.m (1.0 kgf'm,
7.2 rbnftl

fi %

IGNMON
WIRE COVER

CYLINOER HEAD
COVER
Refer to page 6-86
when instal l ing

HEAD COVER GASKET
Replace when leaking, damaged
or deteriorated.
Apply l iquid gasket at the
corners of the recesses, Page 6-86

8 x 1,25 mm
24 N.m {2.4 kgf'm,
1? tbf.ftl

EXHAUST

10 x 1.25 mm
56 N.m (5.7 kgf m,
,r1 lbl.ft)

(cont'd)
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Cylinder Head

lllustrated Index (cont'dl

CYLINDER HEAD
BOLTS
11  x  1 .5  mm
83 N.m {8.5 kg{.m, 61
Apply engine oi l
to threads.

INTAKE VALVE SPRING INNER

VALVE KEEPERS

SPRING RETAINER

INTAKE VAI.VE SPRING OUTER

valvEKEEPEBS\:""j"*'

SPRING RETAINER

EXHAUST VALVE
SPRING

VALVE SEAL
Replace.

VALVE

LOST MOTION
ASSEMBLY

EXHAUST VAL

VALVE SEAL
Replace.

SPRING SEAT
VALVE GUIDE

INTAKE VALVE

ROCKER SHAFT

SEALING AOLTS.20 mm
64 N.m (6.5 kgt.m, 47 tbf.ft)

t  i l

HEAO OIL CONTROL
ORIFICE
C lea  n .

a
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Removal

Engine removal is not required for this procedure.

!@@ Make sure jacks and safety stands are placed
properly and hoist brackels are attached to correst posi-
tion on the engine,

CAUTION:
o Use fender covers to avoid damaging painted sur-

faces.
To avo id  damage,  unp lug  the  w i l ing  connectors
carelully while holding the connector portion.
To avoid damaging the cylinder head, wait until the
engine coolant temperature drops below 100"F {38'Cl
before loosening the retaining bolt.

NOTE:
. Unspecified items are common.
. Mark all wiring and hoses to avoid misconnection.

AIso, be sure that they do not contact other wiring or
hoses or interfere with other parts.

o Inspect the timing belt before removing the cylinder
n  eao.

. Turn the crankshaft pulley so that the No. 1 piston is
at top dead center (see page 6-64).

1. Disconnect the negative terminal from the battery.

Drain the engine coolant {see page 10-7).

. Remove the radiator cap to speed draining.

Remove the strut brace (see page 5-2).

Remove the  in take  a i r  duc t  and a i r  c leaner  hous ing
(see page 5-3).

Remove the adjusting bolt and mounting bolt, then
remove the power steering (P/S) pump belt and pump
(see page 5 5).

2 .

3 .

4 .

\

ADJUSTING

6. Loosen the idler pulley bracket bolt and adjusting
bo l t ,  then remove the  a i r  cond i t ion ing  (A /C)  com-
pressor belt.

IDLER PULLEY BRACKET
BOLT
10 x 1.25 mm
44 N.m {4.5 kg,l.m, 33 lbt.ft}

7. Loosen the mounting nut and lock bolt, then remove
the alternator belt.

LOCK BOLT
8 x 1.25 mm
24 N.m {2.4 kgf.m,
17 tbtf t l

ALTERNATOR
BELT10 x 1.25 mm

,l,l N.m {4.5 kgf.m,
33 tbf.ft,

(cont 'd)
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Cylinder Head

Removal (cont'd)

8. Remove the P/S pump lower bracket.

8 x 1.25 mm
24 N.m 12.4 kgf.m,
17 tbtf t l

9.

T SHIELD

10.

P/S PUMP LOWER
BRACKET

10 x 1.25 mm
44 N.m {4.5 kgf.m,
33 tbf.frl

Relieve fuel pressure (see section l1).

@ Do not smok6 while working on fuel
system, keep open flam€ or spark away lrom work
ar€a, Drain fuelonly into an approved cortain€r.

Remove the evaporative emission (EVAP) control
canister hose, fuel feed hose and breather hose.

BANJO BOLT
33 N.m (3.4 kgl.m.25 lbf.ftl

BREATHER
HOSE

WASHERS

6-68
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11. Remove the brake booster vacuum hose, fuel return
hose and vacuum hose (see page 5 4).

12. Remove the water bypass hose and positive crankcase
ventilation (PCV) hose.

WATER BYPASS
HOSE

WATER EYPASS
HOSE

Remove the throttle cable and throttle control cable
by loosening the locknut, then slip the cable end out
of the throftle l inkage.

NOTE;
. Take care not to bend the cables when removing

them. Always replace any kinked cable with a new
one.

. Adjust the throttle cable when install ing (see sec-
t ion  I  I  ) ,

. Adjust the throttle control cable when install ing
(see section 14).

CONTROL
CABLE

1 a

PCV HOSE



WATER BYPASS

HOSE

14. Remove the upper radiator hose, heater hose and
water bvpass hose.

HEATER

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

Four fuel injector connector
Engine coolant temperature (ECT) sensor connec-
tor
ECT gauge sending unit connector
ECT switch connector
ldle air control (lAC) valve connector
Manifold absolute pressure (MAP) sensor connec-
tor
Throttle position sensor connector
Primary Heated oxygen sensor (Primary HO2S)
connecror
VTEC solenoid valve connector

15 .

a

a

a

a
a

\

1 6 .

17 .

Remove the spark plug caps and distributor form
the cylinder head.

Remove the upper bracket.

NOTE:
. Use a jack to support the engine before removing

the upp€r bracket is removed.
. Place a cushion between the oil panandthejack.

12 x 1.25 fin
74 N.m 17.5 kgtm,

UPPER BRACKET

18. Remove the cylinder head cover.

{cont 'd)
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Cylinder Head

19.

20.

Removal (cont'dl

Remove the timing belt {see page 6-62).

Remove the back cover and camshaft pulleys.

BACK COVER

56 N.m (5.7 kgf m,
41 tbt.f06 x l . 0 m m

9.8 N,m (1.0 kgf.m, 7.2 lbf.ft)

21, Remove the exhaust manifold (see page 9-8).

22. Remove the intake manifold (see page g-5).

23. Loosen the adjusting screws.

INTAKE
No .4  No .3  No .2  No .  1
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24. Remove the camshaft holder plates, camshaft hold-
ers and camshafts.

CAMSHAFT
HOLDER PLATE

Remove the cylinder head bolts, then remove the
cy l inder  head.

CAUTION: To prevsnt warpage. unscrew the bolts
in sequonc€ 1/3 turn at a tim€; lepeat lh6 sequence
until all bolts aro loosened.

CYLINDER HEAD BOLTS LOOSENING SEOUENCE:

CYLINDER HEAD
PLUG
Replace. 

t

\ 1
\ €
\ i

b4
CAMSIIAFTS -



Rocker Arms

Removal
'1. Hold the rocker arms together with a rubber band to

prevent them from separating.

Remove the intake and exhaust rocker shaft oil con-
trol orif ices, then remove the VTEC solenoid valve
and the sealing bolts.

NOTE: The shapes ofthe intake and exhaust oil con-
trol orif ices are different, ldentify the parts as they
are removed to ensure reinstallation in the original
locauons.

2 .

EXHAUST ROCKER
SHAFT ORIFICE

INTAKE ROCKER
ORIFIGE

Clean.
Clean.

O.RING
O.RING
Replace.

RUEBER BAND

Replace.  _  ( lX

-dJ 'v - l -<
r -Y^\ / /. I

\
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3.  Screw 12 mm bo l ts  in to  the  rocker  a rm shaf ts .
Remove each rocker arm set while slowly pull ing
out the intake and exhaust rocker arm shafts.

12 mm BOLTS

ROCKER ARM SHAFTS



Rocker Arms

Disassembly/Reassembly

CAUTION: After installing the rocker shaft oritice, make suro thot the orifics is correctly installed in the hole of rocker
shaft by trying to turn the rocker shaft. ll the orifice is in place, it should not turn.

NOTE:
. ldentify parts as they are removed to ensure reinstallation in original locations.
. Inspect rockershafts and rockerarms (see page6-73).
o Rocker arms must be installed in the same position if reused.
. Clean the rocker shaft orif ices when install ino.

a

I 
erior. to ,"install ing, clean arr the parts in sorvent, dry them, and appry rubricant to any contact surfaces.

y'/// 
CYLTNDER NUMBER

SEALING BOLTS 20 mm
64 N m {6.5 kg{.m, /t7 lbf.ftl

k
r ROCKEN

INTAKE ROCKER ARM ASSEMBLIES



Rocker Arms and Lost Motion Assemblies

Inspection

NOTE: When reassembling the primary rocker arm, care-
fully apply air pressure to the oil passage of the rocker
arm.

PRIMARY ROCKER ARM

MID ROCKER ARM

Inspect each rocker arm piston. Push it manually

- lf it does not move smoothly. replace the rocker
arm assemDly.

1 .

SECONDARY

Check prston movement

NOTE:
. Apply oilto the pistons when reassembling.
. Bundle the rocker arms with a rubber band to

keep them together as a set.

PISTONS

PRIMARY

\

6-73

2. Remove the lost motion assembly from the cylinder
head and inspect it. Test it by pushing the plunger
with your finger,

-  l f  the  los t  mot ion  assembly  does  no t  move
smoothly, replace it.

LOST MOTION ASSEMBLY

Push

I



Rocker Arms and Shafts

Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker
shaft.

1. Measure diameter of shaft at the first rocker loca-
t ron .

2. Zero gauge to shaft diameter.

Surlace shor/ ld be smooth.

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

Rocker Arm-to-Shaft Clearance:
Intake and Exhaust
Standard {Newl: 0.025 - 0.052 mm

{0.0010 - 0.0020 in)
Service Limit: 0.08 mm {0.003 in)

Inspect rocker arm
face for wear.

Repeat for all rockers.
- lf over l imit, replace rocker shaft and all overtol-

erance rocker arms.

NOTE: lf any rocker arm needs replacement, replace
all three rocker arms in that set {primary, mid, and
seconoary).



Camshafts

Inspection

NOTE:
. Do not rotate the camshaft during inspection.
. Removg the rocker arms and rocker shafts.

'L Put the camshafts and camshaft holders on the cylin-
der head. and then tighten the bolts to the specified
torque.

Specified Torque:
O -@: 8 mm botts 27 N.m {2.8 kgf.m,20 lbt'ft)

Apply engine oil to the threads,
O - @: 6 mm bolts 9.8 N.m (1.0 kgf m, 7.2 lbf'ft)

Seat the camshaft by pushing it toward the distribu-
tor end of the cylinder head.

Zero the dial indicator against the end of the distrib-
utor drive. then push the camshaft back and fonh
and read the end play.

Camshaft End Play:
Standard {New}: 0.05 - 0.15 mm

{0.002 - 0.006 inl
Service l imil: 0.5 mm (0.02 in)

ooooooo

ooooo

\-

4 . Remove the bolts. then remove the camshaft hold-
ers from the cylinder head.

- Lift the camshaft out of the cylinder head, wipe
c lean,  then inspec t  the  l i f t  ramps.  Rep lace  the
camshaft if lobes are pitted, scored, or excessively

- Clean the camshaft bearing surfaces in the cylin
der head, then set the camshaft back in place,

- Insert a plastigage strip across each iournal.

Put the camshaft on the cylinder head. then install
the camshaft holders, and then tighten the bolts to
the specified torque as shown in the left column on
this page.

Remove the  camshaf t  ho lders ,  then measure  the
widest portion of the plastigage on each journal.

Camshaft -to-Hold€1 Oil Clearsnce:
Standard {Newl: 0.050 - 0.089 mm

{0.002 - 0.004 inl
S6rvice Limit: 0.15 mm 10,006 inl

(cont 'd)
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PLASTIGAGE STRIP



Gamshafts

Inspection (cont'dl

7. lf the camshaft-to-holder oil clearance is out of tol-
erance:

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

- lf the camshaft has not been replaced, f irst check
the 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 inl

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

- lf the total runout is out of tolerance. replace the
camshaft and recheck the camshaft to,holder oil
clearance. lf the oil clearance is sti l l  out of toler-
ance, replace the cylinder head.

INTAKE EXHAUST

PRIMARY
33.088 mm
{1.3027 in)

32.785 mm
(1.2907 inl

MID 36.267 mm
(1.4278 in)

35.720 mm
{1.4063 in)

SECONDARY 34.978 mm
(1.3771 in l

3i1.691 mm
(1.3658 in)

8. Check the cam lobe height.

Cam lobe height standard (New):

Cam Position

I

INTAKE

MID

EXHAUST

SEC MID PRI

T IB

T/B: TIMING BELT
PRI: PRIMARY
MID: MID

Check thrs area lor wear.



Valves, Valve Springs and Valve Seals

Removal

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

l. Using an appropriate-sized socket and plastic mal-
let, l ightly tap the valve retainer to loosen the valve
keeoers.

PLASTIC

Install the valve spring compressor. Compress the
spring and remove the vSlve keepers.

VALVE SPRING
COMPRESSOR
ATTACHMENT
07757 - PJ1010A

VALVE SPRING
COMPRESSOR ATTACHMENT
EXTENSION
OTMAF - PRgOIOA

I

Sn.p-on CFr1l
COMPRESSOR
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3. Instal l the valve guide seal remover.

VALVE GUIDE SEAL REMOVER
COMMERCIALLY AVAILABLE
Ltst-E P/N 571100 ()R KD3350

4. Remove the valve guide seal.

Valve Dimensions

lntake Valvo
A Standsrd {Newl; 32.90 - 33.10 mm (1.295 - 1.303 in}
B St ndard {New}: 101.00 - 101.30 mm (3.976 - 3'988 in}
C Stsndard (Nowl: 5./t5 - 5.,185 mm (0.2156 - 0.2159 in)
C Servico Limit 5.445 {0.21/l| in)
D Siandard (N!w): 1.05 - 1.35 mm (0.041 - O.05il inl
D S€.vice Limit: 0.85 mm {0.033 inl

Exhaust Valve
A Standard lNewli 27.90 - 28.10 mm (1.098 - 1.106 in)
B Stlndard {Nowl: 100.m - 1qr,90 mm {3.961 - 3.972 in)
C Stsndard {Now}: 5.450 - 5.,[60 mm {0.21,16 - 0.2150 in)
C Service Limit 5.420 10.213,0 inl
D Standard {New): 1.65 - 1.95 mm (0.065 - 0.077 in)
D Sorvico Limit: l.ils mm 10.057 inl



Valve Seats

Reconditioning

1. Renew the valve seats in the cylinder
valve seat cutter.

NOTE:  l f  any  gu ides  are  worn  (see
rep lace  them (see page 6-80)  be fore
valve seats,

head with a

page 6-79) ,
cu t t ing  the

Carefully cut a 45o seat, removing only enough mate-
rial to ensure a smooth and concentric seat.

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

Make one more very l ight pass with the 45" cutter to
remove any possible burrs caused bv the other cut-
ters.

Valve Seat Width:
Standard (Newl: 1.25 - 1.55 mm {0.0't9 - 0.061 in)
Service Limii: 2.0 mm 10,08 inl

Sear Widrh
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5. After resufacing the seat. inspect for even valve
seat ing :  App ly  Pruss ian  B lue  Compound to  the
valve face, and insert the valve in its original loca-
t ion  in  the  head.  then l i f t  i t  and  snap i t  c losed
against the seat several t imes.

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the
blue compound, should be centered on the seat.
. lf 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.

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

NOTE: The final cut should always be made with
the 45" cutter,

7. Insen the intake and exhaust valves in the head and
measure valve stem installed heioht.

Intaka Valve Stem Installed Height:
Standsrd lNaw): 37.465 - 37.935 mm

(1./P50 - r.4935 inl
Sorvice Limit: 38.185 mm 0.5033 in)

Exhau3t Valv€ Stem Installed Height:
Standard (New): 37.165 - 37.6i|5 mm

(1.46:t2 - 1.i1817 inl
Servico Limit 37.885 (1.4915 inl

lf valve stem installed height is over the service limit,
replace the valve and recheck. lf it is still over the ser-
vice l imit, replace the cylinder head; the valve seat in
the h6ad is too deep.

(



Cylinder Head Valve Guides

Warpage

NOTE: lf camshaft-to-holder oil clearances (see page 475)
are not within specification, the head cannot be resurfaced.

lf camshaft-to-holder oil clearances are within specifica-

tions, check the head for warPage.

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

. lf warpage is between 0.05 mm (0.002 in) and 0 2 mm
(0.008 in), resurface cylinder head

. Maximum resurface l imit is 0.2 mm (0.008 in) based
on a  he igh t  o f  142 mm (5 .59  in ) .

PRECISION STRAIGHT EDGE

Measure along edges, and three ways across center'

Cylinder Head Height:
Standard lNewl: 1i11.95 - 142.05 mm

15.589 - 5.593 in)

Valve Movement

Measure the guide-to-stem clearance with a dial indica-
to r  wh i le  rock ing  the  s tem in  the  d i rec t ion  o f  normal
thrust (wobble method).

lntake Valve Stem-to-Guide Cl6arance:
Standard (Newl: 0.05 - 0.11 mm

(0.0020 - 0.0043 inl
Service Limit: 0.15 mm {0.0059 inl

Exhaust Valve Stem-to-Guide Clealance:
Standard lNewl: 0.10 - 0.16 mm

(0.0039 - 0.0063 inl
Service Limit: 0.24 {0.0094 in)

Valve extended 10 mm out from seat.

lf the measurement exceeds the service limit, recheck
using a new valve.
lf the measurement is now within the service l imit.

reassemble using the new valve
lf the measurement still exceeds the limit. recheck using
the alternate method below. then replace the 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 l.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 stem measurement should not exceed
the service l imit.

lntake Valv€ Stem-to-Guide Clsarance:
Standard lNswl: 0.025 - 0.055 mm

10.0010 - 0.0022 inl
service Limit: 0.08 mm (0.003 in)
Exhaust Valve Stem-to Guide Cl€arance:
Standard {Newl: 0.050 - 0.080 mm

{0.0020 - 0.0031 inl
Service Limit 0.ll mm (0.004 in)
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t
Valve Guides

Replacement

1. As i l lustrated below, use a commerciallv available
air-impact valve guide driver attachment modified
to  f i t  the  d iameter  o f  the  va lve  gu ides .  ln  most
cases, the same procedure can be done using the
sDecial tool and a conventional hammer.

COMMERCIALLY AVAILABLE
VALVE GUIDE DRIVER

87 mm -L- sz mm
(3.43 inl I tz.zr int

rE -
t t
10.8 mm
10.42 inl

ol

VALVE GUIOE DRIVER,
5.5 mm
077,P - 0010100

Selec t  the  proper  rep lacement  gu ides  and ch i l l
them in  the  f reezer  sec t ion  o f  a  re f r igera tor  fo r
about an hour.

Use a hot plate or oven to evenly heat the cylinder
head to 300"F (150"C). Monitor the temperature with
a cooking thermometer.

CAUTION:
. Do not use a torch; it may warp tho head.
. Do not get tho head hotter than 300"F {150"C};

excesgive heat may loosen thg valve seats.
. To avoid burns. use haaw gloves whon handling

the heatod cylinder head.
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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 wil l knock off
some ofthe carbon and make removaleasier.

CAUTION:
. Always wsar safety goggles or a face shield whsn

driving valve guides.
. Hold the air hammer dir€ctly in l ine with the

valve guide to prevont damaging thg dtiver.

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

VALVE GUIOE DRIVER,
5.5 mm
077{2 - 0010100

lf a valve guide sti l l  won't move. dri l l  i t out with a
8.0 mm (5/16 in) bit, then try again.

CAUTION: Drill guides only in extreme cases; you
could damago the cylinder head if ths guide br6aks.

Remove the new guide(s) from the freezer, one at a
time, as vou need them.

-:^-,65i^q
NNSp-<



7. Apply a thin coat of clean engine oil to the outside
of the new valve guide. Install the guide from the

camshaft side of the head; use the special tool to

drive the guide in to the specified installed height. lf
you have all l6 guides to do, you may have to reheat

the  head,

VALVE GUIDE DRIVER,
5.5 mm
077i12 - (x)l01(x)

tr A\

Valve Guide Installed Hoight:
lntake: 12.55 - 13.05 mm {0.,194 - 0.514 in)
Exhaust: 12.55 - 13.05 mm 10.494 - 0.51'l in)

VALVE GUIDE

\

Reaming

NOTE: For new valve guides onlY.

1. Coat both reamer and valve guide with cufting oil.

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

Cont inue to  ro ta te  the  reamer  c lockwise  wh i le

removing it from the bore

Thoroughly wash the guide in detergent and water

to remove any cutting residue.

Check clearance with a valve lsee page 6-73)

.  Ver i fy  tha t  the  va lve  s l ides  in  the  in take  and

exhaust valve guides without exertlng pressure.

REAMER HANDLE

Turn r6amer in
clockwise direction

a

VALVE GUIOE REAMER. 5.5 mm
OTHAH - PJTO1IIB
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Valves

1 .

Installation

Coat the valve stems with oil. lnsert the valves into
the valve guides.

NOTE: Check that the valves move up and down
smoothly.

Installthe spring seats on the cylinder head.

Install the valve seals using the special tool.

NOTE: Exhaust and intake valve seals are not inter-
changeable.

WHITE
SPRING

VALVE GUIDE SEAL INSTALLER
KD-28)g (Commercial ly avai lable)
NOTE: Use small  lD
end of  tool ,

2.

BRACK
SPRING

VALVE SEAL
Replace.

tNsTALLERVALVE GUIDE SEAL
KD-2899
NOTE: Use small  lD
end of  tool

(

4.  lns ta l l  the  va lve  spr ing  and va lve  re ta iner ,  then
install the valve spring compressor. Compress the
spring, and install the valve keepers.

NOTE: Place the end of the valve spring with closely
wound coils toward the cylinder head.

VALVE SpRtNG VALVE SPRTNG
COMpRESSOR COMPRESSORATTACHMENT
ATTACHMENT EXTENSTON
0775? _ pJlOl0A o?MAF - PR9010A

VALVE SPRING COMPRESSOR
lCommercial ly avai lable)
Snap-on CF711 or KD-3tXl
with #32JAWS

Lightly tap the end of each valve stem two or three
times with the wooden handle of a hammer to ensure
proper seating of the valve and valve keepers.

NOTE:  Tap  t he  va l ve  s tem on l y  a l ong  i t s  ax i s  so
you do not bend the stem.

I
5.



Rocker Arms

lnstallation

1 .

2.

3.

l ns ta l l  the  rocker  a rms in  the  reverse  order  o f

removal:
. Valve adjusting locknuts should be loosened and

the adiusting screw, backed off before installa-

t ron .
. The component parts must be reinstalled in the

original locations.

lnstall the lost motion assemblies.

lns ta l l  the  rocker  a rms wh i le  inser t ing  the  rocker

arm shaft into the cylinder head

NOTE: Remove the rubber band after install ing the

rocker arms.

12 mm BOLT

\
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4. Clean and install the rocker shaft orif ices with new

O-r ings .  l f  the  ho les  in  the  rocker  a rm shaf t  and

cylinder head are not in l ine with each other, screw

a 12 mm bolt into the rocker arm shaft and rotate

the shaft.

NOTE: The shapes of the rocker shaft orif ices tor

the intake and exhaust are different. The orif ic'

must be installed in the proper locations.

INTAKE ROCKER
SHAFT ORIFICE

EXHAUST ROCKER Clean
SHAFT ORIFICE

O.RING

O



I
Cylinder Head

Installation

lnstall the cylinder head in the reverse order of removal:

NOTE:
. Always use a new head and manifold gasket.
. The cylinder head gasket is a metal gasket, Take care

not to bend it.
. Rotate the crankshaft, set the No. 1 piston at TDC (see

page 6-63).
.  Do no t  use  the  midd le  cover  and lower  cover  fo r

storang removed items.
. Clean the middle cover and lower cover before instal_

lation.
o Replace any washers that are damaged or deteriorated.

1. Install the cylinder head gasket, dowel pins and the
head oil control orif ice on the cylinder head.

NOTE: Clean the oil control orif ice when install ing.

DOWEL PIN
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2, Tighten the cylinder head bolts in two steps. In the
first step, t ighten all bolts in sequence to about 29
N.m (3.0 kgf.m, 22 tbf.ftl. ln the final step, tighten in
the same sequence to 83 N.m (8.S kgf.m,6t lbf.ft).

NOTE:
. Apply clean engine oil to the bolt threads and

under the bolt head.
.  We recommend us ing  a  beam- type to rque

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

. lf a bolt makes any noise while you are torquing it,
loosen the bolt, and retighten it from the 1st step.

CYLINDER HEAD BOLT TOROUE SEOUENCE

1 1 x  1 . 5  m m
83 N.m 18.5 kgf.m, 61 tbf.ftl

Install the intake manifold and tighten the nuts in a
cflsscross pattern in two or three steps, beginning
with the inner nuts.
. Always use a new intake manifold gasket.

Install the exhaust manifold and tighten the new
self-locking nuts in a crisscross pattern in two or
three steps. beginning with the inner nuts.
. Always use a new exhaust manifold gasket.

4.



5. lnstall the camshafts and camshaft oil seals.

NOTE:
. lnstallthe camshafts with the keyway facing up.
. lnstall the oil seal withthespring side facing in.

. The oil seal housing surface should be dry'

. Set the O-ring and dowel pin in the oil passage

of the No, 3 camshaft holder'

CAMSHAFT
OIL SEAL
Replace.

Apply l iquid gasket (P/N 08718 - 0001 or 08718 -

0OO3) to the head mating surfaces of the No. 1 and

No.  5  camshaf t  ho lders  on  bo th  the  in take  and

exhaust side.

NOTE: Clean and dry the cylinder head mating sur-

faces before applying l iquid gasket.

- Apply l iquid gasket to the shaded areas'

7- lnstall the camshaft holders and camshaft holder
plaIe.
NOTE: The arrows marked on the camshaft holders

should point to the timing belt.

Tighten each bolt two turns at a time in the sequence

shown below.
NOTE: Wipe off the excess liquid gasket from the No.

1 and No. 5 camshaft holders with a shop towel
(D - @: 8 x 1.25 mm 27 N.|n (2.8 ksf'm, 20 lbf'ft)

Apply ongine oil to the throads.

O - O: 6 x 1.0 mm 9.8 N'm (1.0 kgfrm, 7.2 lbf'ft)

INTAKE
( D  o  o  o  o o  o

EXHAUST
lnstall the back cover and camshaft pulleys.

{cont'd)

oooo0o@

CAMSHAFT
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Cylinder Head

Installation (cont'dl

10.  A l ign  the  marks  on  the  cy l inder  head p lug  to  the
cylinder head upper surface, then install the cylin,
der head plug in the cylinder head.

PLUG
Replace.

Install the timing belt (see page 6-63).

Adjust the valve clearance (see page 6-61).

Install the head cover gasket in the groove of the
cy l inder  head cover .  Seat  the  recesses  fo r  the
camshaft f irst, then work it into the groove around
the outside edges,

NOTE:
. Before install ing the head cover gasket, thorough-

ly clean the head cover gasket and the groove.
. When install ing, make sure the head cover gasket

is seated securely in the corners of the recesses
wrrn no gap.

1 1 .

1 3 .

1 '

CYLINDEB HEAD

HEAD COVEB
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14. Apply l iquid gasket to the head cover gasket at the
eight corners of the recesses.

NOTE:
. Use liquid gasket, Part No. 08718 - 0001 or 08718

- 0003.
. Check that the mating surfaces are clean and dry

before applying l iquid gasket
. Do not install the parts if f ive minutes or more

h a v e  e l a p s e d  s i n c e  a p p l y i n g  t i q u i d  g a s k e t .
Instead, reapply l iquid gasket after removing old
restdue.

. After assembly. wait at least 30 minutes before
f i l l i ng  the  eng ine  w i th  o i l .



15. When install ing the cylinder head cover, hold the

head cover gasket in the groove by placing your fin-

gers on the camshaft holder contacting surfaces
(toD of the semicircles).
Once the  cy l inder  head cover  i s  on  the  cy l inder

head, slide the cover slightly back and forth to seat

the head cover gasket.

NOTE:
. Be{ore install ing the cylinder head cover, clean

the cvlinder head contacting surfaces using a

shoP towel.
. Oo not touch the parts where liquid gasket was

app l ied .
. Replace any washer taht is damaged or deter'o-

rated.

t

\
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16. Tighten the nuts in two or three steps. In the final

step, t ighten all nuts, in sequence, to 9 8 N'm {1 0

kgf.m, 7.2 lbf.ft).

NOTE: After assembly, wait at least 30 minutes

before fi l l ing the engine with oil.

After install ing, check that all tubes' hoses and con-

nectors are installed correctly.
17 .




