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Engine Removal/Installation

Removal

A WARNING

¢ Make sure jacks and safety stands are placed properly
and hoist brackets are attached to the correct posi-
tions on the engine.

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

CAUTION:

¢ Use fender covers to avoid damaging painted sur-
face.

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

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

1. Secure the hood as open as possible.

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

3. Remove the strut brace {B16A2 engine).

8x1.25 mm
24 N'm (2.4 kgf-m, 17 Ibf-ft} STRUT BRACE

4. Disconnect the battery cables from the under-hood
fuse/relay box and battery positive terminal.

BATTERY CABLES

UNDER-HOOD
FUSE/RELAY
BOX

\ y
AN BATTERY POSITIVE

TERMINAL

5. Remove the battery and battery base.

8x 1.2 mm
24 N-m (2.4 kgf-m, 17 Ibi-ft)

BATTERY /

6. Disconnect the connectors from the ECM/PCM.

7. Disconnect the main wire harness connector.

MAIN WIRE HARNESS
CONNECTOR

ECM/PCM ECM/PCM
CONNECTORS




8. Remove the intake air duct and air cleaner housing. D16Y5, D16Y8, B16A2 engines:
D16Y7 engine: a. Disconnect the IAT sensor connector, then
remove the intake air duct and air cleaner hous-
a. Remoave the resonator and intake air duct. ing.
6 x 1.0 mm 6x 1.0 mm INTAKE AIR
9.8 N-m (1.0 kgf-m, 7.2 Ibfft) 9.8 N'm {1.0 kgf-m, 7.2 Ibf-t) DUCT

INTAKE AIR
DUCT

\. . RESONATOR

AIR CLEANER IAT SENSOR
HOUSING CONNECTOR
b. Disconnect the intake air temperature {IAT) sen-
sor connectot, then remove the air cleaner hous- 9. Disconnect the engine wire harness connector on
ing. the left side of the engine compartment.

6x 1.0 mm
AIR CLEANER 9.8 N'm {1.0 kgf-m, 7.2 Ibf-ft)
HOUSING

IAT SENSOR
CONNECTOR

{cont’d}
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Engine Removal/Installation

Removal (cont'd)

10. Relieve fuel pressure {see section 11).

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

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

D16Y7 engine:
BANJO BOLT
33 N'm ( 3.4 kgf-m, 25 bfft)

WASHERS EVAP CONTROL
Replace. CANISTER HOSE

FUEL FEED HOSE

D16Y5, D16Y8, B16A2 engines:

BANJO BOLT
33 N-m {3.4 kgf-m,
25 Ibf-ft) WASHERS

EVAP CONTROL
CANISTER HOSE

FUEL FEED
HOSE

\ ]

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

D16Y7 engine:

VACUUM HOSE

FUEL RETURN BRAKE BOOSTER

HOSE VACUUM HOSE ‘

D16Y5, D16Y8, B16A2 engines:;

BRAKE BOOSTER
VACUUM HOSE

FUEL RETURN VACUUM

HOSE HOSE \




e,

13. Remove the throttle cable by loosening the locknut, 14, Disconnect the connectors from the PCM.
then slip the cable end out of the accelerator link-
age. 15. Remove the grommet and wire harness clamps,
then pull out the ECM/PCM connectors.
NOTE:
e Take care not to bend the cable when removing
it. Always replace any kinked cable with a new 6 x 1.0 mm
one. 11 N-m (1.1 kgf-m, 8 Ibf-ft}
# Adjust the throttle cable when installing (see sec-
tion 11).

D16Y7 engine:

LOCKNUT

GROMMET

THROTTLE
CABLE

16. Remove the mounting bolt and lock bolt, then remove
the power steering (P/S) pump belt and pump.

ADJUSTING
NUT NOTE: Do not disconnect the P/S hoses.
B16AZ2 engine:
D16Y5, D16Y8, B16A2 engines: —-1. Remove the adjusting bolt and mounting bolts,

then remove the P/S pump belt and pump.

ADJUSTING

‘ MOUNTING BOLTS
THROTTLE ADJUSTING LOCKNUT 8 x 1.25 mm

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

{cont’d)

5-5




Engine Removal/Installation

Removal (cont’d)

D16Y5, D16Y7, D16Y8 engines:

~1. Remove the mounting boit and lock bolt, then
remove the P/S pump belt and pump.

MOUNTING BOLT
3x1.25 mm
24 N-m {2.4 kgf-m, 17 Ibf-ft)

P/S PUMP
BELT

LOCK BOLT
8 x1.25 mm
24 N-m {2.4 kgf-m, 17 Ibf-ft)

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

IDLER PULLEY CENTER
ADJUSTING NUT
BOLT 10 x 1.25 mm

44 N'm {4.5 kgf-m, 33 Ibfft)

A/C COMPRESSOR
BELT

18. Remove the transmission ground cable and hose

clamp.
6x 1.0 mm
HOSE CLAMP 11 Nem (1.1 kgf-m,
8 Ibf-ft)
s >

TRANSMISSION
GROUND CABLE

19. Remove the clutch slave cylinder and line/hose
assembly (M/T).

NOTE:

® Do not disconnect the pipe/hose assembly.

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

® Take care not to bend the line.

6x 1.0 mm 8x1.25 mm
11 N-m (1.1 kgf-m, 24 N'm (2.4 kgf-m,

8 Ibf-ft} 17 Ibft)
‘ SLAVE CYLINDER

8 x1.25 mm
24 N-m (2.4 kgf-m,
17 Ibf-ft}
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20. Remove the shift cable (CVT),

LOCKNUT

cLp WASHER 29 N-m (3.0 kgf-m, 22 1bft)

SHIFT CABLE

21. Disconnect the power steering pressure (PSP)
switch connector, and remove the wire harness
clamp.

PSP SWITCH
CONNECTOR

22. Remove the radiator cap.

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

23. Raise the hoist to full height.

24. Remove the front tires/wheels and splash shield.

6x 1.0 mm SHIELD
9.8 N-m (1.0 kgfm,

7.2 lbfft)

25. Drain the engine coolant (see page 10-7}. Loosen
the drain plug in the radiator.

26. Drain the transmission fluid. Reinstall the drain plug
using a new washer (see section 13, 14).

27. Drain the engine oil. Reinstall the drain bolt using a
new washer {see page 8-6).

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

SHIFT ROD

RETAINER

EXTENSION
ROD

8 mm SPRING
PIN

8x1.25 mm
22 N'm (2.2 kgf-m, 16 Ibft}

{cont'd)
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Engine Removal/Installation

Removal (cont’d)

29. Remove the A/C compressor.

NOTE: Do not disconnect the A/C hoses.

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

A/C COMPRESSOR

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

NOTE:

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

® Adjust the shift cable when instaliing (see sec-
tion 14}.

8x1.25 mm

22 N-m (2.2 kgf-m, 16 Ibf-ft) SHIFT CABLE

CONTROL
LEVER

([

SHIFT CABLE
COVER

LOCK WASHER

Replace. 6 x 1.0 mm

14 N (1.4 kgf-m, 10 ibf-ft}

31. Remove exhaust pipe A.
D16Y5, D16Y7 engines:

8x1.25mm
22 N-m (2.2 kgf-m, 16 |bf-ft)
Replace.

GASKETS
Replace.

SELF-LOCKING NUT/

8 x 1.25 mm

16 N-m (1.6 kgf-m,

12 lbfft)

Replace. EXHAUST SELF-LOCKING NUT

PIPE A 10 x1.25 mm

33 N'm (3.4 kgf-m,
25 Ibf-ft)
Replace.

D16Y8 engine:

8 x 1.25 mm

:ﬁ :)\Il;ir:e(z.z kgf-m, 16 Ibf-ft) GASKETS

' Replace.

Replace.

SELF-LOCKING NUT

8§x1.25mm
16 N-m (1.6 kgf-m, 12 Ibf-ft) EXHAUST
Replace. PIPE A

SELF-LOCKING NUT
10x1.25 mm

54 N'm (6.5 kgf-m, 40 Ibf-ft)
Replace.




]

B16A2 engine: 35. Lower the haist.

HO2S CONNECTOR
8 x 1.25 mm /%

22 N'm (2.2 kgf-m, 16 Ibf-ft)
Replace.

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

GASKETS
Replace.
‘ UPPER

E | RADIATOR HOSE
-~ /

GASKET
Replace.

SELF-LOCKING NUT
8x1.25mm
16 N-m (1.6 kgf-m, 12 Ibf-ft)
Replace. &
EXHAUST SELF-LOCKING NUT
PIPE A 10 x1.25 mm
54 N-m (5.5 kgf-m, 40 [bf-ft)
Replace.

32, Remove the damper forks (see section 18).

. ) o HEATER LOWER RADIATOR
. 33. Disconnect the suspension lower arm ball joints HOSES HOSE

(see section 18).

34. Remove the driveshafts.

CAUTION:
e Do not pull on the driveshaft, the CV joint may 37. Remove the ATF cooler hoses, then plug the ATF
come apart. cocler hoses and pipes (A/T).

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

NOTE: Coat all precision-finished surfaces with
clean engine oil. Tie plastic bags over the driveshaft

ends.  peivESHAFT

N

ATF COOLER
HOSES

{cont’d}
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Engine Removal/Installation

Removal (cont’d)

38. Attach the chain hoist to the engine.

HOISTING BRACKET
Install on the cylinder head
with a 8 x 1.25 mm bolt.

5-10
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39. Remove the left and right front mount and bracket.

LEFT FRONT
MOUNT
NUT
Replace.
RIGHT FRONT
BOLT MOUNT /BRACKET
Replace.
40. Remove the rear mount bracket.
REAR MOUNT

BOLTS
Replace.

41. Remove the upper bracket.

UPPER
BRACKET

42. Remove the transmission mount bracket, then
remove the transmission mount.

TRANSMISSION
MOUNT

TRANSMISSION
MOUNT
BRACKET

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

44. Slowly raise the engine approximately 150 mm {6 in}.
Check once again that all hoses and wires are discon-
nected from the engine/transmission.

45. Raise the engine all the way, and remove it from the
car.




Engine Removal/Installation

Installation

Bracket Bolts Torque Specifications:

D16Y5, D16Y7, D16Y8 engines 10 x 1.25 mm 10 % 1.25
- X1. mm
44 N-m (4.5 kgf-m, 54 N'm (9.5 kgf-m,
33 Ibf-ft) P/S PUMP 40 Ibft)
. BRACKET ENGINE SIDE
D16Y5, D16Y8 engines (M/T): MOUNT BRACKET

10 x 1.25 mm
REAR STIFFENER 44 N-m {4.5 kgf-m,
33 Ibf-ft}

8 x1.25 mm

24 N-m (2.4 kgf-m, 17 Ibf-ft) 10 x 1.25 mm

ALTERNATOR 44 N-m (4.5 kgf-m,
BRACKET 33 Ibfft)

EXCEPT D16Y5, D16Y8 engines (M/T):
STIFFENER
Tighten the balts on the stiffener
in the numbered sequence as shown
0 -an. @ 8x125 mm
24 N'm (2.4 kgf-m,
17 Ibf-ft)

44 N'm (4.5 kgf-m,
33 Ibft)

) 8 x 1.25 mm

F10x 1.25mm&\
44 N-m {4.5 kgt-m,

33 Ibf1) 24 Nm (2.4 kgf-m,
17 Ibf-ft)
A/C COMPRESSOR
D16Ys, D16Y8
engines {(M/T):
FRONT

STIFFENER

10 x 1.25 mm
44 N'm (4.5 kgf-m,

8x1.25 mm 10 x 1.25 mm 33 Ibft)

24 N-m (2.4 kgf-m, 44 N'm (4.5 kgf-m,
17 Ibf-ft} 33 Ibfft)




B16A2 engine

P/S PUMP
BRACKET

REAR
STIFFENER

SIDE ENGINE
MOUNT BRACKET

10 x 1.25 mm
44 N'm (4.5 kgfm,
33 Ibfft)

rflrrfrfﬂt‘f i
-

12 x 1.25 mm
57 N-m (5.8 kgfm, 8x 1.25 mm
17 Ibfft}
R 10 x 1.25 mm
54 N-m {5.5 kgf-m, 40 Ibf-ft}
10 x 1.25 mm
44 N-m (4.5 kgf-m,
FRONT 33 Ibft)
l STIFFENER
“ = A/C COMPRESSOR
1 o BRACKET
% !f(.f‘; )
O B

d

12 x 1.25 mm

57 Nem (5.8 kaf-m,

42 Ibfft) 8x 1.25 mm
24 N-m (2.4 kgf-m,
17 Ibfft) ALTERNATOR

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

o
{cont’d)

5-13




Engine Removal/Installation

H r
Installation (cont’d) ‘_ l
Engine Installation: Except CVT:
Install the engine in the reverse order of removal. TRANSMISSION 12 x 1.25 mm
Reinstali the mount boits/nuts in the following sequence. MOUNT 64 N-m (6.5 kgtm,

Failure to follow these procedures may cause excessive A7 Ibift)

noise and vibration, and reduce bushing life.

1. Install the transmission mount and bracket, then
tighten the bolts on the frame side,

TRANSMISSION *
MOCUNT
BRACKET

NOTE: Do not tighten the bolts/nuts on the trans-
mission side.

CVT:

M x 125 mm
38 N-m {3.9 kgf-m, 28 Ibf-ft)

TRANSMISSION
g MOUNT

2. Install the upper bracket, then tighten the nuts in . ) ‘
the numbered sequence shown (@) - @)}.

2) 12 x 1.25 mm @12 x1.25 mm .
74 N-m (7.5 kgf-m, 74 N'm {7.5 kgf-m,
54 |bf-ft) 54 Ibfft)

UPPER
BRACKET

A

(0

=R
'?/‘Q

(

N
o

&

/

TRANSMISSION
MOUNT BRACKET

VS

.
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3. Install the rear mount bracket, then tighten the bolts
in the numbered sequence shown (D - @).

CVT:

3 12 x 1.25 mm
59 N-m (6.0 kgf-m,
43 tbfft)

: w Replace.
Ha—r — {2) 12 x 1.25 mm
S 59 N-m (6.0 kgf-m,

43 Ibf-ft)
Replace.

1 12 x 1.25 mm
59 N°-m (6.0 kgf-m,
43 Ibf-ft}
Replace.

Except CVT:

3 12 x 1.25 mm

59 N-m (6.0 kgf-m,
43 Ibfft)
Replace,

214 x15mm

114 x15mm
83 N'm (8.5 kgf-m,
61 Ibf-ft)
Replace.

4,

Tighten the bolt/nuis on the transmission mount
bracket in the numbered sequence shown (D - @).

@ 12x1.25 mm
74 Nom (7.5 kgf-m, 54 IbfHt)

5.

@12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 1bft)

Tighten the bolts on the right front mount/bracket in
the numbered sequence shown (D - @).

CVT:

110 x 1.25 mm
54 N'm (5.5 kgf-m,
40 Ibf-ft}

(2 10 x 1.25 mm
44 N-m {4.5 kgf-m, 33 Ibf-ft)

{cont’d}
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Engine Removal/Installation

Installation (cont’d)

Except CVT:

112 x 1.25 mm
64 N-m (6.5 kgf-m,
47 ibift)
Replace.

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

6. Tighten the boits/nut on the left front mount in the
numbered sequence shown ({) — (3)).

112 x 1.25 mm
83 N'm (8.5 kgf-m, 61 Ibf-ft)

R0,

@3 12x1.25 mm
59 N-m (6.0 kgf-m,

(210 x 1.25 mm 43 Ibf-ft)
44 N-m (4.5 kgf-m, Replace.
33 thf-ft)

5-16

Perform the following:

® Clean the areas where the driveshaft(s) and the
intermediate shaft contact the transmission (dif-
ferential) thoroughly with solvent or carburetor
cleaner, and dry with compressed air.

e Check that the set rings on the ends of the drive-
shaft and intermediate shaft click into place,
CAUTION: Use new set rings.

® Adjust the shift cable (see section 14).

® Adjust the throttle cable (see section 11).

¢ Adjust the cruise control cable {see section 23).

¢ Refill the engine with engine oil (see page 8-6).

¢ Refill the transmission with fluid {see section 13,
14),

¢ Refill the radiator with engine coolant {see page

10-7).

® Bleed air from the cooling system with the heater
valve open (see page 10-7).

® Clean the bhattery posts and cable terminals with
sandpaper, assemble them, then apply grease 1o
prevent corrosion.

® Inspect for fuel leakage (see section 11).
After assembling the fuel line, turn on (I} the igni-
tion switch {do not operate the starter) so that the
fuel pump runs for approximately two seconds
and the fuel line pressurizes. Repeat this opera-
tion two or three times, then check for fuel leak-
age at any point in the fuel line.

.




Meount and Bracket Bolts/Nuts Torque Value Specifications:

A:10x 1.25 mm

64 N-m {6.5 kgf-m, 47 Ibfft}
B: 10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibfft)
C: 12 x1.25 mm

83 N-m {8.5 kgf-m, 61 Ibfft)
0:12x 1.25 mm

59 N-m {6.0 kgf-m, 43 Ibf-t)

Replace.

RIGHT FRONT
MOUNT

A

REAR MOUNT

SIDE ENGINE
MOUNT
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Cylinder Head/Valve Train

D16Y5, D16Y7, D16Y8 engines

Special Tools .........cceinniniininnnnnens 6-2
VTEC Control System
Troubleshooting Flowchart ............ 6-3
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INSPECION ..oovrrrerriericiiriesiirenannnessaaens 6-6
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Manual Inspection
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Manual Inspection
{D16Y8 engine] .........cccenrmiiinnrenins 6-7
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Valves, Valve Springs and Valve Seals

Removal ........cccccoiicenrnineeennnnnnn, 6-38
Valve Guides
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Reaming ... 6-43
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Special Tools

Ref. No. Tool Number Description Oty Page Reference
Q) 07HAH - PJ7010B Valve Guide Rearner, 5.5 mm 1 6-43
@ 07JAA - 001010A Socket, 17 mm 1 6-16
@ 07JAB - 001020A Holder Handle 1 6-16
(@ 07LAJ - PR3020B Air Stopper 1 6-8, 10
(3 O7NAB - 001040A Holder Attachment, 50 mm 1 6-16
® 07NAJ - POT010A Pressure Gauge Adapter 1 6-4
) 07406 - 0020201 A/T Pressure Hose 1 6-4

or@ -1 07TMAJ - PY4011A A/T Pressure Hose, 2,210 mm 1 6-4

and @) -2 07MAJ - PY40120 A/T Pressure Adapter 1 5-4

07406 - 0070300 A/T Low Pressure Gauge W/Panel 1 6-4
@ 07742 - 0010100 Valve Guide Driver, 5.5 mm 1 6-41, 42

@

]

u




VTEC Control System

e

Troubleshooting Flowchart

The scan tool indicates Diagnostic Trouble Code (DTC) P1259: A problem in the VTEC Pressure Switch circuit or
VTEC Solenoid Valve circuit.

Refer to page 11-38 through 11-55 befare troubleshooting.

— The MIL has been reported on.
— DTC P1259 is stored.

[

Check the VTEC Control System:

1. Do the engine control module
(ECM)/powertrain contral mod-
ule (PCM} Reset Procedure (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.*

< Is DTC P1259 indicated?

YES

Test the VTEC Pressure Switch:

1. Turn the ignition 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.

Is there continuity?

YES

Test the VTEC Pressure Switch

Wire:

1. Turn the ignition switch ON (I},

2. Measure the voltage hetween
VTEC pressure switch 2P
connector No. 1 and body
ground.

Is there battery voltage?

YES

{To page 6-4}

NO

NG

NO

* Road Test:

Accelerate in 1st gear to an engine speed over 3,000 rpm

{D16Y5 engine) or 6,000 rpm {D16Y8 engine).
Hold that engine speed for at least two seconds.

If DTC P1259 is not repeated during the first road test, repeat

this test two more times,

Intermittent failure, system is OK
at this time.

Check for poor connections or
{cose wires at VTEC pressure
switch, VTEC solenoid valve and
ECM/PCM.

Replace the VTEC pressure switch.

Inspect for an open or short to
ground in the wire between the
VTEC pressure switch and ECM/
PCM (96 — 98: C15, "99 - 00: C10).
If the wire is OK, substitute a
known-good ECM/PCM and
rachack.

VTEC PRESSURE SWITCH 2P
CONNECTOR

®-

Terminal side of
male terminals

VTM
(BLU/BLK)

¥

Wire side of female
terminals

{cont’d}
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VTEC Control System

Troubleshooting Flowchart (cont’d) \. ' ‘

VTEC PRESSURE SWITCH 2P
{From page 6-3) CONNECTOR

Test the VTEC Pressure Switch
Wire:

Measure voltage across the VTEC
pressure switch 2P connector.

- 9 g

(W '
S
. . . Wire side of female
« Repair open in the wire terminals
between VTEC pressure switch
NO and G101,

7
< Is there battery voltage? * i the wire is OK, substitute a

known-good ECM/PCM and

. o S R S

YES recheck.
VTEC SOLENOID VALVE 1P
CONNECTOR
Test the VTEC Solenoid Vaive: —
1. Turn the ignition switch OFF. 3
2. Disconnect the VTEC solenoid
valve 1P connector,
3. Check for continuity between
the VTEC solenoid valve 1P
connector terminal No. 1 and
body ground.
Terminal side of
rmale terminal \
NO
< ts there 14 - 30 0? Replace VTEC solencid valve.

YES

A/T LOW PRESSURE GAUGE
W/PANEL =
Test the VTEC Solenoid Valve: 07406—0070300
1. Remove the VTEC pressure \\j
switch and install the special
tool as shown, then reinstall
the VTEC pressure switch. Q
2. Reconnect the VTEC solenoid A\
vaive 1P connector and VTEC .,
pressure switch 2P connector.
3. Connect the tachometer (see
section 11).

A/T PRESSURE HOSE

4. Start the enging. 07406 - 0020201
5. Warm up engine to normal

operating temperature {cool- or

ing fan comes on). A/T PRESSURE HOSE,
6. Check oil pressure at engine Y 2,210 mm

speeds D16Y5 engine: 1,000 NOTE: Keep measuring time as short as 07MAJ - PY4011A and

and 3,000 rpm, D16YB engine: possible because engine is running with no :gEAsP‘STLE,:E GAUGE A/T PRESSURE ADAPTER

1,000, 3,01 5,000 . | I i . 07MAJ - PY40120

00 and rpm oad (less than one minute) 07NAJ - PO7010A
Is pressure below 49 kPa NO Inspect the VTEC solencid vaive
(0.5 kgficmzZ, 7 psi)? {sae page 6-6).
YES
(To page 6-5)
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(From page 6-4} VTEC SOLENOID VALVE

1P CONNECTOR
| Terminal side of
Test the VTEC Solenoid Valve: — male terminat
1. Turn the ignition switch OFF. 1
2. Disconnect the VTEC salenoid
valve 1P connector.
3. Attach the battery positive
terminal to the VTEC solenoid
valve terminal. ‘@ G’)
4, Start the engine and check i2v
the oil pressure at engine BATTERY
speed of 5,000 rpm.
Is the pressure above 390 kPa NO Inspect the VTEC solenoid valve
(4.0 kgficm?, 57 psi)? {see page 6-6). ECM/PCM CONNECTOR C (31P)
YES 96 - 98: VIM ‘99 - 00: vTm
(BLU/BLK) (BLU/BLK)
Test the VTEC Pressure Switch: 12Ya]s slel2 ela]w 1y]e bl Il b BT
With the battery positive terminal 11|12 13|14} 1506 12 s 7 b o A il il ol
connected to the VTEC solenoid C\D I al/|=l |ajolal |aix|n
valve, measure voltage between —
the ECM/PCM cannector terminal
‘96 - 98: C15, '99 - 00: C10 and l
body ground. 1 Wire side of B
female terminals
99 - 00:
l Is there battery voltage above NO RePIace the VTEC pressure VTEC SOLENOCID ECM/PCM CONNECTOR
5.000 rpm? switch. VALVE B (25P)
1P CONNECTOR
YES 96 - 98: @
VTEC SOLENOID ECM/PCM CONNECTOR E:N VELI
VALVE A 32P) +
CONNECTOR @ 1L ols| [eiels
Test the VTEC Solenoid Valve =4 VTS 1 o o es[12] 12|14 18| 1ai12 |0
' Wire: N
: 1. Turn the ignition switch OFF, [ (GRN/YEL) = 2= B
2. Check far continuity between lz]s ]« Jslslz] |e]e]we]n Wire side of female
the VTEC solenoid valve 1P 1 1|15 |rs 17| salss ) 20} Al 2z 1|20 terminals
connector terminal and the o 3 - -
ECM/PCM connector terminal
‘96 — 98: AB, '99 - 00: B12. Wire side of female
terminals
P
NO Repair open in the wire between
L the ECM/PCM {'96 — 98: A8, "99 -
7 r
< s there continuity: 00: B12} and VTEC solenoid valve
connector. VTEC SOLENOID VALVE
YES 1P CONNECTOR
—

Test the VTEC Sotenoid Valve
Wire: 1
Check for continuity between the
VTEC solenoid valve 1P connector
terminal and body ground.

Repair short in the wire between

YES the ECM/PCM (96 — 98: A8, ‘99 -
— - A8, 1
< Is there continuity? 00: B12} and VTEC solenoid valve

NO connector. Wire side of female
l . terminal

Substitute a known-good ECM/
PCM and recheck. If symptom/
indication goes away, replace
the original ECM/PCM.
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VTEC Solenoid Valve

Inspection

1. Disconnect the 1P connector from the VTEC sole-
noid valve,

2. Measure resistance between the terminal and body
ground.

Resistance: 14 - 30
VTEC SOLENOID VALVE

.-
14-30 G?T—

3. If the resistance is within specifications, remove the
VTEC sclenoid valve assembly from the cylinder
head, and check the VTEC solenoid valve filter for

clogging.

e If there is clogging, replace the engine oil filter
and the engine oil.

VTEC SOLENOQID VALVE ASSEMBLY

VTEC SOLENGID
VALVE FILTER
Replace.

6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

6-6

4.

If the filter is not clogged, push the VTEC solenocid
valve with your finger and check its movement.

e [f the VTEC solenoid valve is normal, check the
engine oil pressure.,

6x1.0mm
12 N-m {1.2 kgf-m, 8.7 Ibf-ft)

O-RING
Replace.

\




VTEC Rocker Arms

e,

Manual Inspection (D16Y5 engine)

1.

5.

Set the No. 1 piston at TDC.
Remaove the cylinder head cover.

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

Move the intake secondary rocker arm on the No. 1
cylinder manually.

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

SECONDARY
ROCKER ARM
* Push and pull.

PRIMARY ROCKER ARM

Check the intake secondary rocker arm of each
cylinder at TDC.

e If 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 primary rocker arms move
smoaothly.

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

Manual Inspection (D16Y8 engine}

5.

Set the No. 1 piston at TDC.
Remove the cylinder head cover.

NOTE: Refer to page 6-46 when installing the cyiin-
der head cover.

Push the intake mid rocker arm on the No. 1 cylin-
der manually.

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

MID ROCKER
ARM

PRIMARY ROCKER
ARM SECONDARY

ROCKER ARM

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

e |f the intake mid rocker arm does not move,
remove the mid, primary and secondary intake
rocker arms as an assembly and check that the pis-
tons in the mid and primary rocker arms move
smaoothly.

e If any rocker arm needs replacing, replace the
primary, mid, and secondary rocker arms as an
assembly.




VTEC Rocker Arms

Inspection Using Special Tools {D16Y5 engine)

CAUTION:

® Before using the Valve Inspection Tool, make sure
that the air pressure gauge on the air compressor
indicates over 400 kPa (4 kgf/cm?, 57 psi).

® Inspect the valve clearance before rocker arm inspec-
tion.

& Cover the timing belt with a shop towsl to protect the
belt.

¢ Check the intake primary rocker arm of each cylinder at
TDC.

1. Remove the cylinder head cover.

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

bl

Plug the relief hole with the special tool.

AIR STOPPER
07LAJ - PR3020B

RELIEF HOLE

3

4.

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 kgf-m, 14 Ibf-ft)

AIR STOPPER
07LAJ - PR3020B

VALVE INSPECTION

TOOL

(Commercially

available)

« Pull the dial and
turn to adjust.

10 x 1.0 mm
ADAPTER

INSPECTION HOLE

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

Specified Air Pressure:
250 kPa (2.5 kgf/cm?, 36 psi)

.




e,

5. With the specified air pressure applied, push up the
timing plate; the synchronizing piston will pop out
and engage the intake secondary rocker arm.
Visually check the engagement of the synchronizing
piston.

NOTE:

e The synchronizing piston can be seen in the gap
between the secondary and primary rocker arms.

e With the timing plate engaged in the groove on
the timing piston, the piston is locked in the
pushed out position.

TIMING PLATE

PRIMARY ROCKER ARM
SECONDARY
ROCKER ARM
@ TIMING PLATE
AlR PRESSURE

PRIMARY
ROCKER ARM
SECONDARY
TIMING SPRING ROCKER ARM
SYNCHRONIZING
GROOVE PISTON
TIMING SPRING

6. Stop applying air pressure and push up the timing
plate; the synchronizing piston will 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

OIL PASSAGE .

™

— |
poocon

-\
PRIMARY ROCKER SECONDARY
ARM ROCKER ARM
TIMING SPRING RETURN SPRING
SYNCHRONIZING
PISTON
TIMING PISTON

8. Remove the special tools.

9. After inspection, check that the malfunction indicator
lamp (MIL) does not come on.




VTEC Rocker Arms

Inspection Using Special Tools (D16Y8 engine)

CAUTION:

ho

Before using the Valve Inspection Tool, make sure
that the air pressure gauge on the air compressor
indicates over 400 kPa (4 kgf/em?, 57 psi).

Inspect the valve clearance before rocker arm inspec-
tion.

Cover the timing belt with a shop towel to protect
the belt.

Check the intake primary rocker arm of each cylinder
at TDC.

Remove the cylinder head cover.

NOTE: Refer to page 6-46 when installing the cylinder
head cover.

Plug the relief hole with the special tool.

RELIEF HOLE AIR STOPPER

07LAJ - PR3020B

6-10

3.

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

10 x 1.0 mm
SEALING BOLT
20 N-m {2.0 kgf-m, 14 Ibf-ft}

AIR STOPPER
07LAJ - PR3020B

10 x 1.0 mm INSPECTION AIR PRESSURE

ADAPTER HOLE REGULATOR
{Commercially
available)

*» Pull the dial and
turn to adjust.

v
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4. Loosen the regulator valve on the valve inspection 7. Remove the special tools.
tool and apply the specified air pressure.
8. Use a 10 mm diameter rod to depress each lost

Specified Air Pressure: motion assembly through its full movement.
250 kPa {2.5 kgffcm?, 36 psi) Replace any lost motion assembly that does move
smoothly.

PRIMARY ROCKER MID ROCKER SECONDARY
ARM ARM ROCKER ARM

=
M,

TIMING T, >
PISTON “(.&e
© E

SYNCHRONIZING SYNCHRONIZING
PISTON A PISTONB

Ll

5. 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

pushed manually. LOST MOTICN
ASSEMBLY

MID ROCKER

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

PRIMARY ROCKER
ARM SECONDARY
ROCKER ARM

the primary and secondary rocker arms, replace the
rocker arms as a set.

. 6. If any intake mid rocker arm moves independently of

6-11




Valve Clearance

Adjustment

NOTE:
® Valves should be adjusted only when the cylinder

head temperature is less than 100°F {38°C).

® After adjusting, retorque the crankshaft pulley bolt

4,

(see page 6-16).
Remove the cylinder head cover.

NOTE: Refer to page 6-46 when installing the cylinder
head cover.

Remove the upper cover {see page 6-19).
Set the No. 1 piston at TDC. The “UP” mark on the

cam-shaft pulley should be at top, and the TDC
marks should align with the cylinder head surface.

“UP™ MARK

TDC MARKS

Adjust valves on No. 1 cylinder.

intake: 0.18 - 0.22 mm {0.007 - 0.009 in})
Exbaust: 0.23 - 0.27 mm (0.009 - 0.011 in)

6-12

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

D16Y7 engine:
CAUTION: Do not overtighten the locknuts; the

rocker arms are made of aluminum.

INTAKE and EXHAUST VALVE
LOCKNUTS
18 N'm (1.8 kgf-m, 13 Ibf-ft)

D16Y5, D16Y8 engines:

INTAKE and EXHAUST VALVE
LOCKNUTS
20 Nem (2.0 kgf-m, 14 Ibft)

No.4 No.3 No.2 No. 1
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6. Tighten the locknut, and check the clearance again. 8. Rotate the crankshaft 180° counterclockwise to
Repeat the adjustment if necessary. bring No. 4 piston to TDC. Both TDC grooves are
once again visible. Adjust valves on No. 4 cylinder.

FEELER
GAUGE

“UP™ MARK
. 7. Rotate the crankshaft 180° counterclockwise {cam- 9. Rotate the crankshaft 180° counterclockwise to bring
! shaft pulley turns 90°). The “UP" mark should be on No. 2 piston to TDC. The “UP” mark should be on
the exhaust side. Adjust valves on No. 3 cylinder. the intake side. Adjust valves on No. 2 cylinder.
“UP™ MARK “UP” MARK

. @
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Valve Seals

Replacement (Cylinder head removal not required) l (
NOTE: Cylinder head removal is not required in this Intake Valve Seals:
procedure,
6. Select the 7/8 in diameter short compressor attach-
The procedure shown below applies when using the in- ment, and fasten the attachment to the No. 4 hole of
car valve spring compressor {Snap-on YA8845 with the lever arm with the speed pin supplied.

YABB45 -2 A 7/8" attachment).
7. Insert an air adaptor into the spark plug hole. Pump

Alway wear approved eye protection when air into the cylinder to keep the valve closed while
using the in-car valve spring compressor. compressing springs and removing the valve keep-
ars.
1. Turn the crankshaft so that the No. 1 and the No. 4
pistons are at top dead center (TDC). 8. Put shop towels over the oil passages to prevent
the valve keepers from falling into the cylinder .
2. Remove the cylinder head cover and the rocker arm head.
assembly. OIL PASSAGES
NOTE:
® Refer to page 6-30 for rocker arm assembly
remaoval. '

¢ When removing or installing the rocker arm
assembly, do not remove the camshaft holder
bolts. The bolts will keep the holders, springs C
and rocker arms on the shaft. 5 AP @ @ Nl !

® Refer to page 6-46 when installing the cylinder . 3 3 i I”] ]”] 2 | }
head cover. & E

3. Remove the fuel injectors and the wire harness. (o) SrAC @

<
-

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

OIL PASSAGES

B 9. Paosition 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.

IN-CAR SPRING COMPRESSOR

A

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

X .

I
FRONT POSITION
SLOT

6-14
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10.

11.

12.

13.

Using a downward motion on the lever arm, com-

_press the valve spring and remove the keepers from

the valve stem. Slowly release pressure on the
spring.

Remove the valve seals (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.

Exhaust Valve Seals:

14.

15.

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
spring being compressed. Use the front position
slot on the lever as shown.

IN-CAR SPRING COMPRESSOR
YA-8845

7/8 in SHORT ATTACHMENT
FRONT POSITION
SLOT

16.

17.

18.

19.

20.

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

Remove the valve seals {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.
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Crankshaft Pulley and Pulley Bolt

Replacement «

When installing and tightening the pulley, follow the 1. Tighten the pulley bolt to the specified torgue.

procedure below.
Torque: 20 N'm {2.0 kgf-m, 14 Ibf-ft}

Clean, remove any oil, and iubricate points shown

below. 2. Use a felt tip pen to mark the pultey bolt head and
O: Clean washer.
x: Remove any oil
®: Lubricate
CRANKSHAFT MARKING
PULLEY TIMING BELT \ .
PULLEY BOLT DRIVE PULLEY CRANKSHAFT O 4
]

| fod ([ 5
x X Hllx xxxxxwx

©
e B > 7 \
ok x :C-)j \

®
WASHER
TIMING BELT W
GUIDE PLATE S
Crankshaft pulley bolt size and torque value: 4 \ ‘
14 x 1.25 mm MARKING

20 N-m (2.0 kgf-m, 14 Ibf-ft) + 90° EMBOSSING MARKS

NOTE: Do not use an impact wrench when installing.
3. Tighten the pulley bolt an additional 90°,

HCLDER HANDLE
07JAB - 001020A

HOLDER ATTACHMENT, 50 mm EMBOSSING MARK MARKING

07NAB - 001040A . k
ﬁ

)5

= ‘

=,
O

Y

SOCKET, 17 mm
07JAA - 001010A or
{Commercially availabie)}

MARKING
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e
Timing Belt }E]

. Ilustrated Index

NOTE:

Refer to page 6-20 for how to position the crankshaft and pulley before installing the belt.
Mark the direction of rotation on the belt before removing.

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

Clean the upper cover and lower cover before installing.

Replace the camshaft seals and crankshaft seals if there is oil leakage.

Refer to page 6-16 before installing the timing belt.

e o 5 & 0

6x1.0mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft) CYLINDER HEAD
WASHER COVER
Replace when damaged Ref B-46
or deteriorated. efer to page 6-
when installing.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated,
Apply liquid gasket at
tha four corners of the
recesses.

TIMING BELT 8 x 1.25 mm

Inspection, page 6-18 37 N-m {3.8 kgf-m, 27 tbf-ft)
Adjustment, page 6-18 Apply engine oil to the bolt
Removal, page 6-19 threads.

Installation, page 6-20
CRANKSHAFT SPEED FLUCTUATION
{CKF} SENSOR

Replacement, page 6-22

6x 1.0 mm

9.8 N-m (1.0 kgf-m,

7.2 Ibft)

RUBBER SEALS
Replace when damaged
or deteriorated.

LOWER COVER

RUBBER
PLUG

CRANKSHAFT PULLEY
Replacement, page 6-16

PULLEY BOLT

14 x 1.25 mm

20 N'm (2.0 kgf-m,

14 Ibf-ft) + 90°
Replacement, page 6-16
Do not use an impact
wrench when installing.

Install with concave,
surface facing in.

TIMING BELT
DRIVE PULLEY

Replacement, page 6-16 6x 1.0 mm
ADJUSTING BOLT O-RING 6 x1.0mm 9.8 N-m {1.0 kgf-m,
L/ , 10 x 1.26 mm Replace. 12 N'm (1.2 kgfm, 7.2 Ibfft)
44 N-m {4.5 kgf-m, 33 Ibf-f) 8.7 Ibf-ft)
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Timing Belt

Inspection

1. Remove the cylinder head cover.
* Refer to page 6-46 when installing.
2. Remove the upper cover {see page 6-19).

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

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

Inspect this
area for wear.

) Rotate pultey

and inspect belt.

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

6-18

Tension Adjustment l

CAUTION: Always adjust the timing belt tension 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
viewed from the pulley side. Rotating it clockwise
may result in improper adjustment of the belt ten-
sion.

® lnspect the timing belt before adjusting the belt ten-
sion.

1. Remove the cylinder head cover.
® Refer to page 6-46 when installing.
2. Remove the upper cover (see page 6-19).

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

4. Setthe No. 1 piston at TDC (see page 6-21).

5. Loosen the adjusting bolt 180°.

\

ADJUSTING BOLT
44 N'm (4.5 kgi-m,
33 Ibf-ft)

Direction of
rotation.

6. Rotate the crankshaft counterclockwise three teeth
on the camshaft pulley.

7. Tighten the adjusting bolt.

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

o
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Removal

NOTE:

& Replace the timing belt at 105,000 miles {168,000 km)
according to the maintenance schedule (normal con-
ditions/severe conditions}.
if the vehicle is regularly driven in one or more of the
following conditions, replace the timing helt at 60,000
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°CL.

® Turn the crankshaft pulley so the No. 1 piston is at
top dead center {TDC) before removing the beit (see
page §-21).

e Inspect the water pump before installing 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 BOLY
8x1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

P/S PUMP
BELT

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

3. Loosen the idler pullay center nut and adjusting
bolt, then remove the air conditioning {A/C} com-
pressor belt (see page 5-6}.

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

ALTERNATOR LOCK BOLT
BELT 8 x 1.25 mm

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

MOUNTING NUT
10 x 1.25 mm

44 N-m (4.5 kgf-m,
33 Ibf-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.

UPPER COVER

6x1.0mm
9.8 N'm {1.0 kof-m,
7.2 Ibfft)
IDLER PULLEY 8x 1.25 mm
BRACKET 24 N-m (2.4 kgf-m, 17 Ibf-ft}

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

NOTE:

e Use a jack to support the engine before the upper
bracket is removed.

e Make sure to place a cushion between the oil
pan and the jack.

7. Remove the crankshaft pulley {see page 6-16}.

8. Remove the lower cover and dipstick tube.

NOTE: Do not use the lower cover to store removed
items.

DIPSTICK TUBE

LOWER
COVER

6x1.0mm
9.8 N-m (1.0 kgfm,

e g 720
O-RING

Replace.

{cont’'d)
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Timing Belt

Removal (cont’d)

9. Remove the CKF sensor from the oil pump,

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

10. Loosen the adjusting bolt 180°. Push the tensioner
to remove tension from the timing belt, then
retighten the adjusting bolt,

ADJUSTING BOLT
44 N-m (4.5 kgf-m,
33 Ibfft)

11. Remove the timing belt.

6-20

Instaliation

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 pointer on the oil

pump.
TDC MARK POINTER
N O
- @ \ (; f ?
g g

TIMING BELT KEY
DRIVE PULLEY
Clean.

2. Set the camshaft pulley to TDC. Align the TDC
marks on the camshaft puliey to the cylinder head
surface.

CAMSHAFT
PULLEY
Clean.

“UP" MARK ;

TDC MARK

v

-y

€
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install the timing belt tightly in the sequence shown.
MTiming belt drive pulley (crankshaft) >@Adjusting
pulley ->@Water pump pulley »@Camshaft pulley.

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

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

Install the lower cover and upper cover.

NOTE: Clean the upper and lower covers before
installation.

Install the crankshaft pulley, then tighten the pulley
bolt {see page 6-16).

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 6-18}.

9. Check that the crankshaft pulley and camshaft pul-
ley are both at TDC.

CRANKSHAFT PULLEY:

TDC MARK
(WHITE)

CAMSHAFT PULLEY:

“UP™ MARK

TDC MARK

10. If 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.

11. After installation, adjust the tension of each belt.

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

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

e See secticn 17 for P/S pump belt tension adjust-
ment.
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Crankshaft Speed Fluctuation (CKF) Sensor

Replacement l [

1. Remove the cylinder head cover.
NOTE: Refer to page 6-46 when instalting,
2. Remove the crankshaft pulley (see page 6-16).

3. Remove the upper cover and dipstick/tube {see
page 6-19).

4. Remove the lower cover and idler pulley bracket
{see page 6-19),

5. Disconnect the CKF sensor cennector, then remove
the CKF sensor.

CKF SENSOR
CONNECTOR

. ¢

CKF SENSOR 'y 6x1.0mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft)

6. Install the CKF sensor in reverse order of removal.
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Cylinder Head

e

Nustrated Index

CAUTION:

e To avoid damage, wait until the engine coolant temperature drops below 100°F (38°C} before removing the cylinder

head.

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

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

WASHER
Replace when damaged
or deteriorated.

CYLINDER HEAD

COVER

Refer to page 6-46, when
installing cylinder head cover.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated.
Apply liquid gasket at
the four corners of the
recesses.

DISTRIBUTOR
See section 23.

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

Replace.

PINS

6x 1.0 mm

9.8 N-m (1.0 kgf-m, 7.2 Ibfft)

Apply soapsuds to threads and cylinder head
contact surface when replacing the rubber
seal, then remove any soapsuds after install-
ing rubber seal.

RUBBER SEAL

Replace when damaged

or deteriorated.

CYLINDER HEAD BOLT

10 x 1.25 mm

67 N'-m (6.8 kgf-m, 43 Ibf-ft)
Tightening, page 6-46

Apply engine oil to the threads.

CYLINDER
HEAD

CYLINDER HEAD
GASKET
Replace.

8x1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft}

(cont’d)
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Cylinder Head

lllustrated Index {cont'd) 9 ‘

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

D16Y7 engine:

8 x 1.25 mm
20 N-m (2.0 kgf-m, 14 Ibf-ft)

Appl i i h
ROCKER ARM pply engine oil to the

1
ASSEMBLY threads.
Removal, page 6-30 6x 1.0 mm
Inspection, page 6-35 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)
Apply engine oil to the
threads.

VALVE KEEPERS

SPRING RETAINER
INTAKE VALVE .
SPRING

INTAKE VALVE SEAL '
Replace.

VALVE SPRING '
SEAT

INTAKE VALVE
GUIDE

l .
CAMSHAFT g‘g

Inspection, page 6-36

) o
4
W
)
1 — (&)
a1

OIL CONTROL
ORIFICE
Clean.

O-RING

VALVE KEEPERS

CAMSHAFT t
PULLEY

SPRING RETAINER

EXHAUST VALVE

SPRING
EXHAUST VALVE .
SEAL )
Zzplace. 8x 1.25 mm
37 N-m (3.8 kgf-m,
VALVE SPRING ) 27 Ibf-ft}
SEAT Apply engine oil to
the threads. R
EXHAUST VALVE o g:,:,?é:L )
GUIDE '

Inspection, page 6-39
Replacement, page 6-41
Reaming, page 6-43 (R:Y“ND"I:'R HEA? 7

EXHAUST emoval, page 6-2

VALVE Warpage, page 640 _ .
INTAKE VALVE Valve siz[a]t reconditioning, ]
Remaoval, page 6-38 iF:'nasgt’aell?a-tion age 6-45
Installation, page 6-43 - pag l
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D16YS5 engine:

8 x 1.25 mm
20 Nem (2.0 kgf-m, 14 Ibfft)
Apply engine oil to the
threads.
ROCKER ARM
ASSEMBLY
Removal, page 6-30
Inspection, page 6-34

6x1.0mm
12 N-m {1.2 kgf-m, 8.7 Ibf-ft)
Apply engine oil to the

threads.
CAMSHAFT
Inspection, page 6-36 VALVE KEEPERS
6x 1.0 mm
12 N-m {1.2 kgé-m,
8.7 Ibf-ft) SPRING RETAINER
VTEC SOLENOID INTAKE VALVE
VALVE SPRING
&
INTAKE VALVE SEAL
Replace.
VALVE SPRING
SEAT
INTAKE VALVE
VTEC SOLENOID GUIDE
VALVE FILTER CAMSHAFT
Replace. PULLEY
OiL. CONTROL -
ORIFICE
Clean.

EXHAUST VALVE
SPRING
EXHAUST VALVE 8 x 1.25 mm
SEAL 37 N'm (3.8 kgf-m,
Replace. 0-RING 27 ibfft}
§2k¥E SPRING Replace. Apply engine oil to
EXHAUST VALVE the threads.
GUIDE
Inspection, page 6-32 ;\:
Replacement, page 6-41
Reaming, page 6-43
EXHAUST OIL SEAL
VALVE Replace.
INTAKE VALVE CYLINDER HEAD
Removal, page 6-38 Removal, page 6-27
Installation, page 6-43 Warpage, page 6-40
Valve seat reconditioning,
page 6-40
Instaliation, page 6-45
{cont'd)
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Cylinder Head

lllustrated Index {cont’d) \ ‘

/ E Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts.
D16Y8 engine;

8 x 1.25 mm
LOST MOTION 20 N-m (2.0 kgf-m, 14 Ibf-f)
LOST MOTION ASSEMBLY Apply engine oil to the
ASSEMBLY HOLDER threads.

6 x 1.0 mm

12 N-m (1.2 kgf-m, 8.7 Ibf)

Apply engine ail to the
threads,

ROCKER ARM

ASSEMBLY

Removal, page 6-30

Inspection, page 6-34

CAMSHAFT

Inspection, page 6-36
Bx 1.0 mm

12 N-m {1.2 kgf-mn,

8.7 tbf-ft}

VALVE KEEPERS
SPRING RETAINER

VTEC SOLENOID
VALVE INTAKE VALVE

VTEC SOLENOID
VALVE FILTER
Replace.

/ SPRING
s INTAKE VALVE SEAL
% Replace.
S VALVE SPRING & ‘
S, INTAKE VALVE r
GUIDE
0".. CONTROL /
ORIFICE
Clean, CAMSHAFT *

VALVE KEEPERS PULLEY

SPRING

EXHAUST VALVE

SEAL VALVE SPRING
Repiace. SEAT

EXHAUST VALVE 0-RING B8x 1.25 mm
GUIDE Replace. 37 N-m (3.8 kgf-m,
Inspection, page 6-39 27 Ibfft)

Replacement, page 6-41

Apply engine oil to
Reaming, page 6-43

the threads.

by

/

QIL SEAL
Replace.

INTAKE VALVE EXHAUST CYLINDER HEAD

Removal, page 6-38  VALVE Removal, page 6-27

Installation, page 6-43 Warpage, page 6-40
Valve seat recanditioning, \
page 6-40

Instalfation, page 6-45
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Removal

Engine removal is not required for this pracedure.

Make sure jacks and safety stands are
placed properly and hoist brackets are attached to the
correct positions on the engine.

CAUTION:

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

e To avoid damage, unplug the wiring connectors
carefully while holding the connector portion to
avoid damage.

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

NOTE:

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

& [nspect the timing belt before removing the cylinder
head.

e Turn the crankshaft pulley so that the No. 1 piston is at
top dead center {see page 6-21}.

1. Disconnect the negative terminal from the battery.
2. Drain the engine coolant {see page 10-7).
e Remove the radiator cap to speed draining.

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

4. Remove the mounting bolt and lock bolt, then
remove the power steering {P/S} pump belt and
pump (see page 5-5).

5. Loosen the idler pulley center nut and adjusting
bolt, then remove the air conditioning (A/C) com-

pressor belt {(see page 5-6).

6. Loosen the mounting nut and lock bolt, then
remove the alternator belt (see page 6-19).

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

8. Remove the throttle cable by loosening the locknut,
then slip the cable end out of the throttle linkage.

NOTE:

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

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

D16Y7 engine:

LOCKNUT

o)
) ==

_f =

-
\J &
& =,

ADJUSTING

NUT THROTTLE

CABLE

D16Y5, D16Y8 engines:

THROTTLE
CABLE

LOCKNUT

ADJUSTING
NUT

{cont'd)
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Cylinder Head

Removal (cont'd)

9. Relieve fusl pressure (see section 11).

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

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

D16Y7 engine:

BANJO BOLT

33 N-m (3.4 kgfm,

25 Ibtt) EVAP CONTROL
WASHERS CANISTER HOSE
Replace.

FUEL FEED
HOSE BREATHER HOSE

D16Y5, D16Y8 engines:

BANJO BOLT

33 N'm (3.4 kgf-m,

25 |bft)
WASHERS
Replace.

EVAP CONTROL
CANISTER HOSE

FUEL FEED
HOSE

BREATHER
HOSE
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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 crank-
case ventilation (PCV) hose.

D16Y7 engine:

WATER BYPASS
HOSE

))n'a)
) ()
(

i

I,
-&%

PCV HOSE

D16Y5, D16Y8 engines:

PCV HOSE

WATER BYPASS
HOSE




e

13. Remove the upper radiator hose, heater hose and
water bypass hose.

WATER

BYPASS

HOSE
UPPER
RADIATOR
HOSE

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

e Four fuel injector connectors

Engine coolant temperature {ECT) sensor con-

nector

ECT switch connector

ECT gauge sending unit connector

Throttle position sensor connector

Manifold absolute pressure {MAP) sensor con-

nector

e Primary heated oxygen sensor (primary HO2S)
connector

e Secondary heated oxygen sensor (secondary
HO2S) connector {D16Y7 engine)

e Exhaust gas recirculation (EGR} valve lift sensor
connector (D16Y5 engine)

e VTEC solenoid valve connector (D16Y5, D16Y8
engines)

e VTEC pressure switch connector (D18Y5, D16Y8
engines)

e Idle air control {|IAC) valve connector

15. Remove the spark plug caps and distributor from
the cylinder head.

16. Remove the upper bracket.

NOTE:

e Use a jack to support the engine before the
upper bracket is removed.

e 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,
54 Ibi-ft}

UPPER
BRACKET

N
(@

@

‘@7[

(
{

17. Remove the cylinder head cover.

CYLINDER
HEAD COVER

{cont'd}
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Cylinder Head Rocker Arms

Removal (cont’d) Removal \ ‘
18. Remove the timing belt (see page 6-19). 1. Loosen the adjusting screws.
19. Remove the camshaft pulley and back cover. ADJUSTING SCREWS
CAMSHAFT
BACK PULLEY
COVER Clean when installing.

8x1.25 mm \
6x 1.0 mm 37 N-m (3.8 kgf-m, ADJUSTING SCREWS
12 Nem (1.2 kgf-m, 8.7 Ibf-#t) 27 Ibfft}

Apply engine oil to the

bolt threads.

2. Unscrew the camshaft holder bolts, then,remove

20. Rernove the exhaust manifold {see pages 9-6 and 9-7). the rocker arm assembly.
21. Remove the intake manifold (see pages 9-2 thru 4). NOTE:
® Unscrew the camshaft holder bolts two turns at a k
22, Remove the cylinder head bolts, then remove the time, in a crisscross pattern, to prevent damag-
cylinder head. ing the valves or rocker arm assembly.
* When remaoving the rocker arm assembly, do not
CAUTION: To prevent warpage, unscrew the holts remove the camshaft holder bolts. The bolts will
in sequence 1/3 turn at a time; repeat the sequence keep the camshaft holders, the springs and the
until all bolts are loosened. rocker arms on the shaft.
CYLINDER HEAD BOLTS LOOSENING SEQUENCE: CAMSHAFT HOLDER BOLTS LOOSENING
SEQUENCE:




I3,

Disassembly/Reassembly

NOTE:

e |dentify parts as they are removed to ensure reinstallation in ariginal locations.

® Inspect rocker shafts and rocker arms {see page 6-35).

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

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

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

INTAKE ROCKER INTAKE ROCKER
D16Y7 engine: ARM B ARM A
{4 places) {4 places)

INTAKE ROCKER SHAFT
Letter “A™ is stamped
on rocker arm.

Letter “B” is stamped
on rocker arm.

S W S
' 0O O OO0 OO j

SPRING ROCKER SHAFT
{4 places) COLLAR
{4 places)

)
:

Y No.3 CAMSHAFT No. 2 CAMSHAFT
4 HOLDER HOLDER

No. 1 CAMSHAFT [
HOLDER :

ROCKER SHAFT
SPRING
{4 places)

Letter “A" is starmped
on rocker arm.

Letter “B" is stamped
on rocker arm.

EXHAUST ROCKER SHAFT
EXHAUST ROCKER EXHAUST
ARM B ROCKER ARM A (cont’d)
(4 places) (4 places)
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Rocker Arms

Disassembly/Reassembly (cont’d)

NOTE:

® |dentify parts as they are removed to ensure reinstailation in original locations.
® Inspect rocker shafts and rocker arms (see page 6-34).

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

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

; E Prior to reassembling, clean all the parts in sclvent, dry them and apply lubricant to any contact points.

INTAKE ROCKER SHAFT
D16Y5 engine:
¢ o b o o ~ ¢ o et a8 lNTAKE
ROCKER ARMS CJ ~ ~ '\j ROCKER ARM
TIMING PLATE RUBBER BAND ASSEMBLY
ROCKER SHAFT RETURN ROCKER SHAFT TIMING PLATE
COLLAR SPRING

COLLAR

COLLAR (4 places)
14 places) RETURN
SPRING
/ COLLAR
i ,/
aiRaly L g

h !

| H o i
No. 4 CAMSHAFT '[ No. 3 CAMSHA No. 2 CAMSHAFTY No. 1 CAMSHAFT
HOLDER 4w HOLDER HOLDER J HOLDER

1 L

Bl T

HOLDER | [ J’ ’
| !
| ! !
A B A B A B
EXHAUST ROCKER L EXHAUST
ARM B ° P s T I ROCKER ARM A
{4 places) ROCKER SHAFT {4 places)
SPRING RGCKER SHAFT
{4 places) SPRING
EXHAUST ROCKER SHAFT

Letter “B" is stamped
on rocker arm,

Letter “A” is stamped
on rocker arm,




D16Y8 engine:

INTAKE ROCKER SHAFT

ROCKER SHAFT
COLLAR
ROCKER SHAFT {4 places)
COLLAR \4 ava s
° o0 v e o o j INTAKE
ROCKER ARM
ASSEMBLY

No. 5 CAMSHAFT

HOLDER

ROCKER SHAFT

SPRING

(4 places)

-

EXHAUST ROCKER
ARM B
{4 places)

No. 4 CAMSHAFT
HOLOER

\ ROCKER ARMS

No. 3 CAMSHAFT
HOLDER

HOLDER

ROCKER SHAFT

SPRING

No. 2 CAMSHAFT ]

HOLDER

Letter “B” is stamped
on rocker arm.

EXHAUST ROCKER SHAFT

Letter “A”" is stamped
on rocker arm.

No. 1 CAMSHAFT |

EXHAUST

ROCKER ARM A

{4 pleces)
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Rocker Arms and Lost Motion Assemblies

Inspection (D16Y5, D16Y8 engines)

NOTE: When reassembling the primary rocker arm,
carefully apply air pressure to the oil passage of the
rocker arm.
1. Inspect the rocker arm piston. Push it manually.
— If it does not move smoothly, replace the rocker
arm assembly.
D16Y5 engine:

PRIMARY ROCKER ARM
TIMING PISTON

TIMING SPRING

SYNCHRONIZING
PISTON

SECONDARY
ROCKER ARM
D16Y8 engine:
SECONDARY
ROCKER ARM
MID ROCKER ARM

PRIMARY ROCKER

=

SYNCHRONIZING
PISTONB
SYNCHRONIZING
PISTON A
NOTE:

® Apply oil to the pistons when reassembling.
# Bundle the rocker arms with a rubber band to prevent
them from separating.

6-34

D16Y5 engine:

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

RETURN SPRING TIMING PLATE

CAMSHAFT HOLDER

D16Y8 engine:

2. Remave the lost motion assembly from the holder
and inspect it. Test it by pushing the plunger with
your finger,

— If the lost motion assembly plunger does not
mave smoothly, replace it.

Push
LOST MOTION ASSEMBLY

n/




e
Rocker Arms and Shafts IIE]

. Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker 3. Measure the inside diameter of the rocker arm and
shaft. check for an out-of-round condition.
1. Measure the diameter of the shaft at the first rocker Rocker Arm-to-Shaft Clearance:

location. Standard (New):

Intake: 0.017 - 0.050 mm
{0.0007 - 0.0020 in)

Exhaust: 0.018 - 0.054 mm
(0.0007 - 0.0021 in)
Service Limit: 0.08 mm {0.003 in)

Surface should be smooth.

MICROMETER

2. Zero the gauge to the shaft diameter.

Inspect rocker arm
face for wear.

MICROMETER

4, Repeat these measurements on all the rockers.
— If the clearance is over the service limit, replace the
rocker shaft and all over-tolerance rocker arms.

CYLINDER BORE
GAUGE
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Camshaft

Inspection

NOTE:
e 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
torque.

Specified torque:
8 mm bolts: 20 N-m (2.0 kgf-m 14 Ibf-ft)
Apply engine oil to the threads.
6 mm bolts: 12 N-m {1.2 kgf-m 8.7 Ibf-ft)
Apply engine oil to the threads.

6 mm bolts: 1), G2 @; iE)]

@ @ ® @ @ @
) !
NSACIS ST CIENiCTor
“O“O Y O Tar &2 NSty
S} S < |G @A @ OJ
i @® @ @ ® ® @
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Seat the camshaft by pushing it toward the rear of
the cylinder head.

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

play.

Camshaft End Play:

Standard {(New): 0.05 - 0.15 mm
{0.002 - 0.006 in}

Service Limit: 0.5 mm {0.02 in)

Remove the boits, then remove the camshaft hold-

ers from the cylinder head.

— Lift the camshaft out of the cylinder head, wipe it
clean, then inspect the lift ramps. Replace the
camshaft if any lobes are pitted, scored, or
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 journal.

Install the camshaft holders, and tighten the bolts to
the specified torque.

v {

. @
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Remove the camshaft holders, then measure the
widest portion of the plastigage on each journal.

Camshaft-to-Holder Oil Clearance:

Standard (New): 0.050 — 0.089 mm
{0.002 - 0.004 in}

Service Limit: 0.15 mm {0.006 in)

If the camshaft-to-holder oil clearance is out of tol-

erance:

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

— If the camshaft has not been replaced, first 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 in)

Rotate camshaft
while measuring.

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

— If the total runout is out of tolerance, replace the
camshaft and recheck the camshafi-to-holder oil
clearance. If the oil clearance is still out of toler-
ance, replace the cylinder head.

8. Check the cam lobe height wear.

Cam lobe height standard (New}

Unit mm {in)
INTAKE EXHAUST
D16Y7 engine 35.299 (1.3897) 37.281(1.4678)
D16Y5 PRI 38.427 {1.5129)

. 38.784 (1.5269)
engine | SEC | 32.193(1.2674)

PRI 36.778 (1.4479)
MID | 38.274 {1.5068)

D16Y8

. 38.008 (1.4964)
engine

SEC | 37.065 (1.4592)

PRI: Primary cam lobe, SEC: Secondary cam lobe
MID: Mid cam lobe, T/B: Timing belt
IN: intake, EX: Exhaust

PRI SEC PRI MIDSEC

EX IN  EX EX N EX
T/8 T8

+~ D16Y5 engine « D16Y8 engine

Check this area far wear.
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Valves, Valve Springs and Valve Seals

Removal

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

1. Using an appropriate-sized socket and plastic mal-
let, lightly tap the valve retainer to loosen the valve
keepers before installing the valve spring compres-
SOr.

PLASTIC MALLET

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

VALVE SPRING COMPRESSOR
Snap-on CF711 or KD —383
with 32 JAWS
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3.

Install the valve guide seal remover.

SEAL REMOVER VALVE GUIDE SEAL REMOVER
LISLE P/N 57900 or KD3350
{Commercially available}

VALVE SEAL

4.

Remove the valve seal.




\/p.

e o
Valve Guides m
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|| |

Intake Valve Dimensions

A Standard (New}): 29.9-30.1 mm
{1.18-1.19in}

B Standard (New): 117.42 - 117.72 mm
{4.623 ~ 4.635 in)

C Standard {New): 5.48 -5.49 mm
{0.2157 - 0.2161 in})

C Service Limit: 5.45 mm (0.2146 in}

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

D Service Limit: 0.65 mm (0.026 in)

Exhaust Valve Dimensions

A Standard (New): 25.9-26.1 mm
{1.02 - 1.03 in)

B Standard {(New): 114.60 - 114.90 mm
{4512 - 4.524in)

C Standard {New}): 5.45-5.46 mm
(0.2146 - 0.2150 in)

C Service Limit: 5.42 mm (0.2134 in)

D Standard {(New): 1.05~1.35 mm
{0.041 - 0.053 in}

D Service Limit: 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).

intake Valve Stem-to-Guide Clearance;

Standard (New): 0.04-0.10 mm
(0.002 - 0.004 in)

Service Limit: 0.16 mm {0.006 in}

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

(0.004 - 0.006 in}
Service Limit: 0.22 mm {0.009 in}

Valve extended 10 mm aut from seat.

e [f the measurement exceeds the service limit,
recheck using a new valve.

e If the measurement is now within the service
limit, reassemble using a new valve,

e |f 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, measured with a micrometer, from the .D. of
the vaive 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 be-
tween the largest guide measurement and the
smallest stem measurement should not exceed the
service limit.

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.02 - 0.05 mm
{0.001 - 0.002 in)

Service Limit: 0.08 mm {0.003 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard {(New): 0.05 - 0.08 mm

{0.002 - 0.003 in)
Service Limit: 0.11 mm {0.004 in)
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Cylinder Head

Valve Seats

Warpage

NOTE: If the camshaft-to-holder il clearances (see
page 6-36) are not within specification, the cylinder head
cannot be resurfaced.

If the camshaft-to-holder oil clearances are within speci-
fications, check the cylinder head for warpage.

¢ {f warpage is less than 0.05 mm {0.002 in}, cylin-
der head resurfacing is not required.

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

& Maximum resurface limit is 0.2 mm (0.008 in)
based on a height o¢f 93 mm (3.66 in).

PRECISION STRAIGHT EDGE

Measure along edges, and three ways across center.

goN T L

{ %
\ OO @) (@) OO(

& s BV Wy W o W P Iy

“Tla O/ T N\O/ ]

Cylinder Head Height:
Standard (New); 92.95 — 93.05 mm
{3.659 - 3.663 in)
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Reconditioning

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

NOTE: If the guvides are worn (see page 6-39),
replace them (see page 6-41) before cutting the
vaive seats.

VALVE SEAT
CUTTER
(Commercially available}

2. Carefully cut a 45° seat, removing only enough

material to ensure a smooth and concentric seat.

3. 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.

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

Valve Seat Width:

Standard (New):

Intake: 0.85-1.15 mm (0.033 - 0.045 in)
Exhaust: 1.25 - 1.55 mm {0.049 - 0.061 in)
Service Limit:

Intake: 1.6 mm (0.063 in)

Exhaust: 2.0 mm (0.079in)

30°

Seat Width—:

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




-
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Valve Guides =

ACTUAL
SEATING /
SURFACE 7"-
VALVE
SEAT

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

e |f it is too high (closer to the valve stem}, you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width,

e If it is too low {closer to the valve edge), you
must make a second cut with the 30° cutter to
mave 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.

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

Intake, Exhaust Stem Installed Height:

Standard (New): 53.17 -~ 53.64 mm
(2.093 -2.112 in)

Service Limit: 53.89 mm (2.122 in)

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

VALVE STEM
INSTALLED HEIGHT

Replacement

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

VALVE GUIDE DRIVER
{Commercially available)

5.3 mm
/ {0.21 in)

)
|3 — j%

'lk 87 mm w4
{3.43 in) {2.24 in) 10.8 mm
(0.42 in}

or
VALVE GUIDE DRIVER, 5.5 mm
07742 - 0070100

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

Use a hot piate or oven to evenly heat the cylinder
head to 300°F (150°C). Monitor the temperature with
a cooking thermomaeter.

CAUTION:

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

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

¢ To avoid burns, use heavy gloves when handling
the heated cylinder head.

{cont’d)
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Valve Guides

Replacement (cont'd)

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

CAUTION:

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

e Hold the air hammer directly in line with the
valve guide to prevent damaging the driver.

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

VALVE GUIDE DRIVER,

5.5 mm
07742—-0010100

If a valve guide still won’t move, drill it out with a
8 mm {5/18 in) bit, then try again.

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

Remove the new guides from the freezer, one at a
time, as you need them.
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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. If
you have all 16 guides to do, you may have to reheat
the head.

\ VALVE GUIDE
DRIVER, 5.5 mm
K 07742 - 0010100

Valve Guide Installed Height:
Intake: 17.85 - 18.35 mm (0.703 - 0.722 in)
Exhaust: 18.65 - 19.15 mm (0.734 - 0.754 in)

VALVE GUIDE
]

Measure here

LTINS
CYLINDER HEAD

-




Valves

e,

Reaming

NQTE: For new valve guides only.

1. Coat both the reamer and valve guide with cutting
oil.

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

3. Continue to rotate the reamer clockwise while
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 6-39}.
Verify that the valve slides in the valve guide with-
out exerting pressure.

Turn reamer in
clockwise direction
only.

REAMER
HANDLE

VALVE GUIDE
REAMER, 5.5 mm
07HAH - PJ7010B

Installation

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

NOTE: Make sure the valves move up and down
smoothly.

2. Install the spring seats on the cylinder head.

3. Install the valve seals using the valve guide seal
installer.

NOTE: Exhaust and intake valve seals are not inter-

changeable.
WHITE BLACK
SPRING SPRING
- —
J —
INTAKE VALVE SEAL EXHAUST VALVE SEAL
VALVE GUIDE SEAL
INSTALLER

KD2899 (Commercially available)
NQTE: Use small ID end of

VALVE SEAL
Replace.

{cont’d)

6-43




Valves

Camshaft/Rocker Arms and
Camshaft Seal/Pulley

Installation (cont’d)

4. Install the valve spring and valve retainer, then
install the valve spring compressor. Compress the
spring and install the valve keepers.

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

VALVE SPRING COMPRESSOR
{Commercially avaitable)
Snap-on CF711 or KD - 383
with #32 JAWS

5. 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.

PLASTIC
MALLET

6-44

Installation

CAUTION:
¢ Make sure that all rockers are in alignment with their

valves when torquing the rocker assembly bolts,

¢ Valve locknuts should be loosened and adjusting

3.

screws backed off before installation.

To prevent the rocker arm assembly from coming
apart, leave the camshaft holder bolts in the holders.
After wiping down the camshaft, camshaft seal and
journals in the cylinder head, lubricate both sur-
faces and install the camshaft.
Clean and install the oil control orifice with a new
Q-ring.
QIL CONTROL ORIFICE
Clean.
CAMSHAFT g-nms
Keyway up. eplace.
CAMSHAFT SEAL

Seal housing surface should be dry.
Apply a light coat of oil to camshaft
and inner lip of seal.

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




-
Cylinder Head I@]

7.

Apply liquid gasket (Part No. 08718 - 0001 or 08718 -
0003) to the head mating surfaces of the No. 1 and
No. 5 camshaft holders.

— Apply liquid gasket to the shaded areas.

o, 0 O
L~

No. 5 No. 1

Set the rocker arm assembly in place and ioosely

install the 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 rackers do not bind
on the valves.

Specified torque:

8 mm bolts: 20 N-m (2.0 kgf-m, 14 Ibfft)
Apply engine oil to the threads.

6 mm bolts: 12 N-m {1.2 kgf-m, 8.7 Ibfft}
Apply engine oil to the threads.

6 mm bolts: (3, 42, 13, G

®» ® & ©®© ® @ @®

Install the back cover, then install the camshaft pul-
ley.

Installation

Install the cyiinder head in the reverse order of removal:

NOTE:

Always use a new head gasket.

Cylinder head and cylinder block surface must be
clean.

“UP" mark on the camshaft pulley should be at the top.
Turn the erankshaft so the No. 1 piston is at TDC {see
page 6-20).

Clean the oil control orifice before installing.

Do not use the upper cover and lower cover to store
removed items.

Clean the upper cover and lower cover before instal-
tation.

Cylinder head dowel pins must be aligned.

CYLINDER HEAD
GASKET

{cont’d)
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Cylinder Head

Installation (cont’'d)

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

Tighten the cylinder head bolts sequentially in four
steps.

1st step: (D - 0 20 N-m {2.0 kgf-m, 14 Ibft]
2nd step: 00 - @0 49 N-m (5.0 kgf-m, 36 Ibf-ft)
3rd step: D - 3 67 N-m (6.8 kgf-m, 49 Ibf-ft}
4th step: 1), @ 67 N-m (6.8 kgf-m, 49 Ibfft)

NOTE:

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

e If a bolt makes any noise while you are torquing it,
loosen the bolt, and retighten it from the 1st step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE:

4,

5.

6.

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 9-7).

& Always use a new exhaust manifold gasket.

Install the exhaust manifold bracket. Install the
exhaust pipe A and the bracket, then install the cover.
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10.

W

Install the timing belt (see page 6-20).
Adjust the valve clearance {see page 6-12).

Install the head cover gasket in the groove of the
cylinder head cover. Seat the recesses for the
camshaft first, then work it into the groove around
the outside edges.

NOTE:
® Before installing the head cover gasket, thor-
oughly clean the seal and the groove.
¢ When installing, make sure the head cover gas-
ket is seated securely in the corners of the
recesses with no gap.
CORNERS Of
THE RECESS

HEAD COVER GASKET
Clean.

CYLINDER HEAD

CORNERS OF COVER

THE RECESS
Apply liquid gasket to the head cover gasket at the
four corners of the recesses.

NOTE:

® Use liquid gasket, Part No. 08718 - 0001 or 08718
- 0003.

e Check that the mating surfaces are clean and dry
before applying liquid gasket,

¢ Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liguid gasket after removing old
residue.

& After assembly, wait at least 30 minutes before
filling the engine with oil.

Apply iguid gaskst to
the shaded areas.




]

1.

When installing the cylinder head cover, hold 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 cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:

e Before installing the cylinder head cover, clean
the cylinder head contacting surfaces with a
shop towel.

e Do not touch the parts where liquid gasket was
applied.

e Take care not to damage the spark plug seals
when installing the cylinder head cover.

e \isually check the spark plug seals for damage.

e Replace any washer that is damaged or deterio-
rated.

6x 1.0 mm
9.8 N-m (1.0 kgfm, 7.2 Ibfft}

WASHER
CYLINDER HEAD e

SPARK PLUG
SEAL

12. Tighten the nuts in two or three steps. In the final
step, tighten all bolts, in sequence, to 9.8 N-m (1.0
kgf-m, 7.2 Ibf4t).

NOTE: After assembly, wait at least 30 minutes
before filling the engine with oil.

® @

] /
O~ @@

OO0 @\T

® W

13. After installation, check that all tubes, hoses and
connectors are instailed correctly.
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Special Tools

Ref. No. Tool Number Description Oty Page Reference
Q)] 07HAH - PJ7010B Valve Guide Reamer, 5.5 mm 1 6-81
@ 07JAA - 001020A Socket, 19 mm 1 6-59
6] 07JAB - 001020A Holder Handle 1 6-59
@) 07JAB - 001040A Pulley Holder Attachment, 50 mm 1 6-59
® G07LAJ - PR3020A Air Stopper 1 6-55
® 07MAA - PR70100 Tappet Adjuster 1 6-57
@ 07MAA - PR70120 Tappet Locknut Wrench 1 6-57
(@ 07MAF - PRS010A Valve Spring Compressor Attachment Extension 1 6-77
C)] 07742 - 0010100 Valve Guide Driver, 5.6 mm 1 6-80, 81
07757 - PJ1010A Valve Spring Compressor Attachment 1 B-77

gr

2

4

A
9

)

S
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VTEC Control System

=

Troubleshooting Flowchart

The scan tool indicates Diagnostic Trouble Code (DTC) P1259: A problem in the VTEC Pressure Switch circuit or

VTEC Solenoid Valve circuit.

Refer to page 11-38 through 11-55 before troubleshooting.

|7 — The MIL has been reported on.
| — DTC P1259 is stored.

!

Check the VTEC Control System:

1. Do the engine control module
(ECM) Reset Procedure (see
section 11}.

2. Startthe engine.

3. Warm up the engine to normal
pperating temperature (cool-
ing fan comes on}.

4. Dothe Road Test.*

l

—

NO
( Is DTC P1259 indicated?
YES
Test the VTEC Pressure Switch:
1. Turn the ignition 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.
NO
Is there continuity?
YES
’ Test the VTEC Pressure Switch
Wire:
1. Turn the ignition switch ON {1}
2. Measure the voltage between
VTEC pressure switch 2P
connector No. 1 and body
ground.
NOC
< |s there battery voltage?
YES
{To page 6-52)

* Road Test:

Accelerate in 1st gear to an engine speed over 6,000 rpm.
Hold that engine speed for at least two seconds.
If the DTC P1259 is not repeated during the first road test,

repeat this test two more times.

Intermittent failure, system is OK
at this time.

Check for poor connections or
loose wires at VTEC pressure
switch, VTEC sclenoid valve and
ECM.

Replace the VTEC pressure switch. J

Inspect for an open or short to
ground in the wire between the
VTEC pressure switch and ECM
(C10).

If the wire is OK, substitute a
known-good ECM and recheck.

VTEC PRESSURE SWITCH 2P
CONNECTOR

)

ALV
Terminal side of
male terminals

VTM
{BLU/BLK)]

/)
\2/
Y

Wire side of female
terminals

{cont’d)
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VTEC Control System

Troubleshooting Flowchart (cont’d) - ‘

VTEC PRESSURE SWITCH 2P
(From page 6-51} CONNECTOR

Test the VTEC Pressure Switch
Wire:

Measure voltage across the VTEC
pressure switch 2P connector.

Wire side of female
Repair open in the wire between terminals
NO VTEC pressure switch and G101.

If the wire is OK, substitute a
known-good ECM and recheck.

< Is there battery voltage?

YES
VTEC SOLENOID VALVE 1P
CONNECTOR
Test the VTEC Solencid Valve: !
1. Turn the ignition switch OFF. —

2. Disconnect the VTEC solenoid
valve 1P connector.

3. Check for continuity between '
the VTEC solencid valve 1P Y
connector terminal No. 1 and

body ground. Terminal side of
male terminal l ‘
NO
< Is there 14 — 30 Q7 Replace VTEC solenaid valve.
YES OIL PRESSURE GAUGE
(Commercially available)
GAUGE JOINT ADAPTER
Test the VTEC Solenoid Valve: SNAP-ON MT26-17
1. Remove the VTEC pressure 10 x 1.0 mm
switch and install the special * Use new washer when
tool as shown, then reinstail installing the sealing bolt.
the VTEC pressure switch.
2. Reconnect the VTEC solenoid Ya
valve 1P connector and VTEC
pressure switch 2P connector. .
3. Connect the tachometer (see Q
section 11). Q
‘ g\

. Start the engine.

5. Warm up engine to normal
operating temperature (cool-
ing fan comes on).

6. Check oil pressure at engine NOTE: Keep measuring time as short as
speed of 1,000, 3,000 and possible because engine is running with no
5,000 rpm. load {less than one minute).

Is pressure below 49 kPa NO inspect the VTEC solencid valve
(0.5 kgficm?, T psi}? {see page 6-54).
YES
{To page 6-53)
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(From page 6-52)

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Disconnect the VTEC solenoid
valve 1P connector.

3. Attach the battery positive
terminal to the VTEC solenoid
valve terminai.

4, Start the engine and check
the oil pressure at engine
speed of 5,000 rpm.

Is the pressure above 330 kPa
(4.0 kgficm?, 57 psi)?

YES

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.

|

Is there battery voltage above NO
5,000 rpm?

YES

Test the VTEC Scolenoid Valve

Wire:

1. Turn the ignition switch OFF.

2. Check for continuity between
the VTEC solenoid valve 1P
connector terminal and the
ECM connector terminal B12.

—_—

Is there continuity?

YES

r Test the VTEC Solenoid Valve
Wire:
Check for continuity between the
VTEC solenoid valve 1P connector
terminal and body ground.

|s there continuity?

NO

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO

NO

YES

Inspect the VTEC solenoid valve
{see page 6-54),

VTEC SOLENOID VALVE
1P CONNECTOR

Terminal side of
male terminal

o ©
12V
BATTERY

ECM CONNECTOR C {31P)
VTM

- (BLU/BLK)

wprjs] | x| iz

Replace the VTEC pressure

Wire side of =
female terminals

switch.
VTEC SOLENOID ECM CONNECTOR
VALVE B (25P)
1P CONNECTOR @
TN VTS
(GRN/YEL}
fmal
12 48 LARAR]
1 1 (w213 1% 17|
: nn k23 »

Wire side of female

terminals
Repair open in the wire between
the ECM (B12) and VTEC solenoid
valve connector. VTEC SOLENOID VALVE
1P CONNECTOR
—1
1

Repair short in the wire between
the ECM { B12) and VTEC solenoid
valve connector.

?

Wire side of female
terminal
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VTEC Solenoid Valve

VTEC Rocker Arms

Inspection

1. Remove the VTEC solenoid valve assembly from
the cylinder head, and check the VTEC solencid
valve filter for clogging.

® |fthere is clogging, replace the engine oil filter and
engine oil.

VTEC SOLENQID
VALVE FILTER
Replace.

6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibi-ft)

2. If the filter is not clogged, push the VTEC solenoid
valve with your finger and check its movement.

® |f the VTEC solenoid valve is normal, check the
engine oil pressure.

6 x 1.0 mm
12 Nm (1.2 kgf-m, 8.7 Ibf-ft)

O-RING
Replace.
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Manual inspection

1. Setthe No. 1 piston at TDC.

2. Remove the ignition wire cover and the wires,

3. Remove the ignition clamps while pulling up on the
lock.

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 ibf-ft}

IGNITION
WIRE COVER

IGNITION
WIRE CLAMP

LOCK

-
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4. Remove the cylinder head cover.

NOTE: Refer to page 6-88 when installing the cylin-
der head covet.

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

6. Check that the mid rocker arm moves independently
of the primary and secondary rocker arms.

MID ROCKER
ARM

SECONDARY
ROCKER ARM

PRIMARY
ROCKER ARM

7. Check the mid rocker arm of each cylinder at TDC.

e |f the mid rocker arm does not move, remove the
mid, primary and secondary rocker arms as an
assembly and cheek that the pistons in the mid
and primary rocker arms move smoothly.

e If any rocker arm needs replacing, replace the
primary, mid, and secondary rocker arms as an
assembly.

Inspection Using Special Tools

CAUTION:

o Before using the valve inspection tool, make sure
that the air pressure gauge on the air compressor
indicates ovar 400 kPa (4 kgf/cm?, 57 psi)

o Inspect the valve clearance before rocker arm inspec-
tion.

e Cover the timing belt with a shop towsl to prevent
getting oil on the belt.

& Check the mid rocker arm of each cylinder at TDC.

1. Remave the cylinder head cover.

NOTE: Refer to page 6-86 when installing the cyiin-
der head cover.

2. Plug the relief hole with the special tool {Air Stop-
per}.

RELIEF HOLE

AIR STOPPER
07LAJ - PR3020A

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

AIR STOPPER

07LAJ - PR3020A INSPECTION HOLE

10 x 1.0 mm
20 Nem (2.0 kgf-m,
14 Ibf-ft}

WASHER
Replace.

AIR PRESSURE
REGULATOR

REGULATOR VALVE {Commercially available)
+ Pull the lever and

turn to adjust. {cont'd}
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VTEC Rocker Arms

Inspection Using Special Tools (cont'd)

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

Specified Air Pressure;
250 kPa (2.5 kgf/cm?, 36 psi)
— 490 kPa {5.0 kgf/cm?2, 71 psi)

5. Make sure that the primary and secondary rocker
arms are mechanically connected by the pistons
and that the mid rocker arms do not move when
pushed manually.

MID ROCKER SECONDARY
ARM ROCKER ARM

/

LOST MOTION
ASSEMBLY

PRIMARY
ROCKER ARM

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

6. Remove the tools.

7. Check the operation of the lost motion assembly by
pushing on the mid rocker arm. The lost motion
assembly should compress fully and operate
smoothly through its full stroke. Replace the assem-
bly if it does not work smoothly.

B. After inspection, check that the Malfunction Indi-
cator Lamp {MIL} does not come on.
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Valve Clearance

I3,

Adjustment

NOTE:

e Vatves should be adjusted only when the cylinder
head temperature is less than 100°F {38°C).

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

1. Remove the cylinder head cover.

NOTE: Refer to page 6-86 when installing the cylin-
der head cover.

2. SetNo. 1 piston at TDC. The “UP" mark on the pulley
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 beit lower cover.

Number 1 piston at TDC:

“UP” MARKS

TDC MARK

3. Adjust valves on No. 1 cylinder.
intake: 0.15—0.19 mm (0.006 - 0.007 in)
Exhaust: 0.17 - 0.21 mm (0.007 - 0.008 in)

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

FEELER TAPPET ADJUSTER
GAUGE WRENCH SET
07MAA - PR70110

TAPPET LOCKNUT
WRENCH
07MAA - PR70120

LOCKNUT
20 Nem (2.0 kgf-m, 14 Ibf)

Adjusting screw location:

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

y )]

1 !l = p—
—~| e =
=Y Ny )
—¢ (& ¢ (@ i
S .

No. 4 No. 3 No. 2 Na. 1
EXHAUST

{cont’d}

6-57




Valve Clearance

Adjustment (cont'd)

5.

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

7. Rotate the crankshaft 180° counterclockwise to
bring No. 4 piston to TDC. The “UP” mark should
be pointing straight down. Adjust valves on No. 4
cylinder.
FEELER GAUGE Number 4 piston at TDC:
i
‘«.
“UP” MARKS
6. Rotate the crankshaft 180° counterciockwise 8. Rotate the crankshaft 180° counterclockwise to
{camshaft pulley turns 90°). The “UP” mark should
be on the exhaust side. Adjust valves on No. 3 cylin-
der.

bring No. 2 piston to TDC. The “UP” marks should

be on the intake side. Adjust valves on No. 2 cylin-
der.

Number 3 piston at TDC:

Number 2 piston at TDC:

"UP” MARKS

*

wl P
“UP" MARKS

6-58




Crankshaft Pulley and Pulley Bolt

. Replacement

When installing and tightening the pulley, follow the procedure below.

Clean, remove any cil, and lubricate points shown below.

o7 Clean
» 1 Remove any oil
®: Lubricate CRANKSHAFT TIMING BELT
PULLEY DRIVE PULLEY CRANKSHAFT
PULLEY BOLT
% X XXX 5 %
0 X §§ x §§x MR KK XX XX
oe O 55 Xloo oo x
‘ o _ [cooom
— o 5000 0000V
[ ] (o) X X
of Ax XX X X X% xxxxxxxxxi_
x{x X XXXX X X
TIMING BELT
WASHER TIMING BELT GUIDE PLATE
GUIDE PLATE

14 x 1.25 mm
177 N-m {18.0 kgf-m, 130 Ibf-ft)

. Crankshaft pulley bolt size and torque value:

NOTE: Do not use an impact wrench when installing.

HOLDER HANDLE

07JAB - 0010204 PULLEY HOLDER ATTACHMENT,

50 mm
) 07JAB - 001040A

SOCKET, 19 mm
07JAA - 001020A
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Timing Belt

lllustrated Index & ‘

NOTE:

® Refer to page 6-59 for positioning crankshaft and pulley before installing belt.
® Mark the direction of rotation on the belt before removing.

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

® Clean the middle cover and lower cover before installation.

WASHER
Replace when damaged
or deteriorated.

CAP NUT
6x 1.0 mm |
9.8 N-m (1.0 kgf-m, 7.2 Ibf-t) :

RUBBER SEAL CYLINDER

Replace when damaged HEAD COVER

or deteriorated. Refer to page 6-86
/ when installing.

HEAD COVER GASKET

Replace when leaking,

damaged or deteriorated.

Apply liquid gasket at

the four corners of the

recesses, 1

TIMING BELT 1
Inspection, page 6-61 .
Adjustment, page 6-61

Replacement, page 6-62

MIDDLE COVER \

6x1.0mm
9.8 N-m (1.0 kgf-m,
7.2 Ibit)

8 x 1.25 mm

Clean.

9.8 N-m (1.0 kgfm, 7.2 Ibf.ft) o\ NS & 6 1.0 mm
£ @ o 9.8 N-m (1.0 kgf-m,
» g 7.2 Ibfit)
/ e X
DJUST NG BOLT
- 10 x 1.25 mm
Instail with concave . 54 N-m (5.5 kgf-m,
surface facing in. 40 Ibfft)
Clean.
Install with concave
surface facing out, COVER PULLEY BOLT
TIMING BELT Remove any oil and clean. 14 x 1.25 mm
DRIVE PULLEY ;
N'm (18. - Ibf-
Replacement, page 6-59 CRANKSHAFT PULLEY 177 N'm {18.0 kgf-m, 130 Ibf-ft)

Replacement, page 6-59  Replacement, page 6-59
Do not use an impact

wrench when installing. \
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Inspection

1.

Remove the cylinder head cover.

NOTE: Refer to page 6-86 when installing the cylin-
der head cover.

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

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

Inspect this area

Rotate puliey
and inspect belt.

After inspecting, retorgue the crankshaft pulley bolt
to 177 N-m {18.0 kgf-m, 130 Ibf-ft).

Tension Adjustment

CAUTION: Always adjust 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 clockwise
may result in improper adjustment of the belt ten-
sion.

Remove the cylinder head cover.

NOTE: Refer to page 6-86 when installing the cylin-
der head cover.

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

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

Set the No. 1 piston at TDC.

ADJUSTING BOLT
54 N-m
{5.5 kgf-m, 40 Ibf-ft)

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 Ibfft).
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Timing Belt

Removal

NOTE:
¢ Replace the timing belt at 105,000 miles {168,000 km)

1.

2.

3.

according to the maintenance schedule (normal con-
ditions/severe conditions).

if the vehicle is regularly driven in one or mare of the
following conditions, replace the timing belt at 60,000
miles (U.5.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 installing the timing
belt (see page 10-14).

Remove the splash shield (see page 5-9).
Remove the adjusting bolt and maunting bolts, then

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

ADJUSTING

2 2
MOUNTING BOLTS
8x1.25 mm
24 N'm (2.4 kgf-m, 17 Ibfft)

Loosen the idler pulley bracket bolt and adjusting balt,
then remove the air conditioning {A/C) compressor

belt. ADJUSTING
BOLT

IDLER PULLEY BRACKET

BOLT
10 x 1.25 mm A/C COMPRESSOR

44 N'm (4.5 kgf-m, 33 Ibfft) BELT
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4. Loosen the mounting nut and lock boit, then remove
the alternatar belt.

LOCK BOLT

8x 1.25 mm

24 N'm (2.4 kgf-m,

17 Ibift)
MOUNTING NUT
10 x 1.25 mm ALTERNATOR
44 N-m (4.5 kgf-m, BELT
33 Ibfft)

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

NOTE:

® Use a jack to support the engine before removing
the upper bracket.

¢ Place a cushion between the oil pan and the jack.

6. Remove the P/S pump lower bracket.

HEAT SHIELD
8 x 1.25 mm
24 Nem (2.4 kgf-m,
17 |bfft)

P/S PUMP LOWER BRACKET
10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf-ft)

o
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7. Remove the crankshaft pulley {(see page 6-59).
8. Remove the cylinder head cover.

NOTE: Refer to page 6-86 when installing the cylin-
der head cover.

9. Remove the middle cover and lower cover.

NOTE: Do not use the middle and lower covers for
storing removed items.

MIDDLE COVER

LOWER COVER

6x 1.0 mm
9.8 N-m (1.0 kgf-m,
7.2 Ibfft}

10. Loosen the adjusting bolt 180°. Push the tensioner
to remove tension from the timing belt, then
retighten the adjusting bolt.

Z/ADJUSTING

. :\"37 =" BOLT

f(ﬁi; :’:)fn;u[SS kgf-m,
—
\
\ | ©
W

11. Remove the timing belt.

Installation

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

oil pump.
POINTER
1
O
TDC
MARK

KEY

2. 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.

“WP" MARK

TDC MARK

(cont’d}
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Timing Belt

Installation (cont’d)

3. Install the timing belt tightly in the sequence shown.
@ Timing belt drive pulley (crankshaft} = @
Adijusting pulley = (3 Water pump pulley — @ Intake
camshaft pulley - & Exhaust camshaft pulley.

NOTE: Make sure the timing belt drive pulley and
camshaft pulleys are at TDC.

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

5. Install the iower cover and middle cover.

NOTE: Clean the middle and lower covers before
installing,

6. Install the crankshaft pulley, then tighten the pulley
bolt (see page 6-59).

7. Rotate the crarkshaft puliey about five or six turns
counterclockwise so that the timing belt positions on
the pulleys.

8. Adjust the timing belt tension (see page 6-61).
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9. Check that the crankshaft pulley and camshaft pul-
leys are both at TDC.

CRANKSHAFT PULLEY

POINTER ON (Painted White)
LOWER COVER
| Directi
irection
of rotation.
CAMSHAFT PULLEY:

“UP” MARKS

TDC MARK

10. If the camshaft and crankshaft pulieys are not posi-
tioned at TDC, remove the timing belt, adjust the
position following the procedure on page 6-63, then
reinstall the timing belt.

11. After installation, adjust the tension of each belt.

® See section 23 for aiternator belt tension adjust-
ment.

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

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




Cylinder Head

I3,

Hlustrated Index

CAUTION:

e To avoid damaging the cylinder head, wait until the engine coolant temperature drops below 100°F {38°C) before

removing it.

e When handling a metal gasket, take care not to foid the gasket or damage the contact surface of the gasket.

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

8x 1.25 mm 6 x 1.0 mm
270Nm 28kgtm: g g N (1.0 kgtm,
A 7.2 Ibfft)
Apply engine oil to ’
the threads.
=
CLAMP
LA S
& CAMSHAFT g
L HOLDER PLATE

CYLINDER HEAD

PLUG s
Replace. E"-.E."-_c-‘;w
T CAMSHAFT
HOLDER
DISTRIBUTOR
INTAKE
g x 1.25 mm ('(!!.
{ - AFT
24 N-m (2.4 kgf-m, l._'ﬁ{(,‘ ) ({ CAMSH
17 1Y) q OIL SEAL
¢ y O-RINGS ‘ Replace.
S f@ Replace.
W
G 6 )
= KEY
CAMSHAFT

Y
VTEC SOLENOID PULLE

VALVE

FILTER
Replace.

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

IGNITION
WIRE COVER

CYLINDER HEAD
COVER

Refer to page 6-86
when installing.

HEAD COVER GASKET

Replace when leaking, damaged
or deteriorated.

Apply liquid gasket at the

corners of the recesses, page 6-86

RUBBER SEAL
Replace when damaged

(0 or deteriorated.

10 x 1.25 mm
56 N-m (5.7 kgf-m,
41 Ibf-ft)

{cont’d)
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Cylinder Head

Hlustrated Index (cont’d)

CYLINDER HEAD

BOLTS

1M x1.5mm

83 N-m (8.5 kgf-m, 61 Ibf-ft)

Apply engine ail @
to threads. 2

% SPRING RETAINER

% < @ INTAKE VALVE SPRING OUTER

SPRING RETAINER/ %

/ )
EXHAUST VALVE
SPRING

VALVE SEAL

Replace.

VALVE GUIDE

LOST MOTION
ASSEMBLY

CYLINDER HEAD
GASKET
Replace.
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ROCKER ARM ASSEMBLY
(PRIMARY, MID, SECONDARY!

INTAKE VALVE SPRING INNER

@ VALVE KEEPERS
()
2
VALVE SEAL
@ g Replace.

SPRING SEAT
VALVE GUIDE

LOST MOTION
ASSEMBLY

O-RING
Replace.

EXHAUST ROCKER
SHAFT ORIFICE

O-RING
RHeplace.

INTAKE VALVE

INTAKE ROCKER

SHAFT ORIFICE
E/Clean

ROCKER SHAFT

WASHER

./ Replace.
@,

\G,

SEALING BOLTS, 20 mm
64 N-m (6.5 kgf-rn, 47 Ibf-ft)

HEAD OIL CONTROL
ORIFICE
Clean.
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Removal

Engine removal is not required for this procedure.

Make sure jacks and safety stands are placed
properly and hoist brackets are attached to correct posi-
tion on the engine.

CAUTION:

Use fender covers to avoid damaging painted sur-
faces.

To avoid damage, unpiug the wiring connectors
carefully while holding the connector portion.

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

NOTE:

Unspecified items are common.

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

Inspect the timing belt before removing the cylinder
head.

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

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 intake air duct and air cleaner housing
(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).

6.

7.

Loosen the idler pulley bracket bolt and adjusting
bolt, then remove the air conditioning (A/C) com-
pressor belt.
ADJUSTING
BOLT
IDLER PULLEY BRACKET A/C COMPRESSOR
BOLT BELT
10 % 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf-ft)

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

LOCK BOLT
8x1.25 mm

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

MOUNTING NUT ALTERNATOR
10 x 1.25 mm BELT

44 N-m (4.5 kgf-m,

33 Ibf-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 Nom (2.4 kgf-m,
17 Ibfft)

HEAT SHIELD

P/S PUMP LOWER
BRACKET

10 x 1.25 mm

44 N-m (4.5 kgf-m,

33 Ibf-ft)

9. Relieve fuel pressure (see section 11).

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

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

BANJO BOLT
33 Nem (3.4 kgf-m, 25 |bf-ft)

WASHERS
Replace.

EVAP CONTROL
CANISTER HOSE

BREATHER
HOSE

FUEL FEED
HOSE
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11.

12.

13.

WATER BYPASS
HQSE HOSE

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

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

PCV HOSE

WATER BYPASS

Remove the throttle cable and throttle contrel cable
by loosening the locknut, then slip the cable end out
of the throttle linkage.

NOTE:

¢ Take care not to bend the cables when removing
them. Always repiace any kinked cable with a new
one.

® Adjust the throttle cable when installing {see sec-
tion 11),

® Adjust the throttle control cable when installing
{see section 14).

THROTTLE
CABLE

ADJUSTING
NUT

.
LOCKNUT LOCKNU ﬁﬁ‘%”snm
THROTTLE
CONTROL
CABLE

\/H‘
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14. Remove the upper radiator hose, heater hose and
water bypass hose.

WATER BYPASS HEATER
HOSE HOSE

UPPER RADIATOR
HOSE

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

e Four fuel injector connector

Engine coolant temperature (ECT} sensor connec-

tor

ECT gauge sending unit connector

ECT switch connector

Idle air control (IAC) valve connector

Manifold absolute pressure {MAP) sensor connec-

tor

Throttle position sensor connector

e Primary Heated oxygen sensor (Primary HO2S)
connector

® VTEC solencid valve connector

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

17. Remove the upper bracket.

NOTE:

e Use a jack to support the engine before removing
the upper bracket is removed.

® Place & cushion hetween the oil pan and the jack.

12 x 1.25 mm
74 N'm (7.5 kgfm,
54 Ibf-ft)

UPPER BRACKET

N
®

(

@ TN
e TN
)

v

18. Remove the cylinder head cover.

WASHER

CYLINDER HEAD
COVER

{cont'd)
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Cylinder Head

Removal (cont’d)

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

20. Remove the back cover and camshaft pulleys.

KEYS CAMSHAFT

BACK COVER PULLEYS

10 x 1.25 mm
66 N'm (5.7 kgf-m,

6x 1.0 mm 41 Ibf-ft}

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

21. Remove the exhaust manifold {see page 9-8).
22. Remove the intake manifold (see page 9-5).

23. Loosen the adjusting screws.

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

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

CYLINDER HEAD CAMSHAFT
PLUG HOLDER PLATE
Replace.

CAMSHAFT
HOLDER

OIL SEAT
Replace.

CAMSHAFTS

O-RING
Replace,

DOWEL
PIN

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

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

CYLINDER HEAD BOLTS LOOSENING SEQUENCE:

\/

v|@




Rocker Arms

e,

Removal

1. Hold the rocker arms together with a rubber band to
prevent them from separating.

RUBBER BAND

ROCKER ARMS

2. Remove the intake and exhaust rocker shaft oil con-
trol orifices, then remove the VTEC solencid valve
and the sealing bolts.

NOTE: The shapes of the intake and exhaust oil con-
trol orifices are different. Identify the parts as they
are removed to ensure reinstallation in the original

locations.
EXHAUST ROCKER "‘:.T::.(‘.E(;ﬁgﬁin
SHAFT ORIFICE S
Clean Clean.

0-RING
Replace.

3.

Screw 12 mm bolts into the rocker arm shafts.
Remove each rocker arm set while siowly pulling
out the intake and exhaust rocker arm shafts.

ROCKER ARMS

12 mm BOLTS

ROCKER ARM SHAFTS

6-71




Rocker Arms

Disassembly/Reassembly "

CAUTION: After instaliing the rocker shaft orifice, make sure that the orifice is correctly installed in the hole of rocker
shaft by trying to turn the rocker shaft. If the orifice is in place, it shouid not turn.

NOTE:

# Identify parts as they are removed to ensure reinstallation in original locations.
# Inspect rocker shafts and rocker arms (see page 6-73).

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

e Clean the rocker shaft orifices when installing.

/ E Prior to reinstalling, clean all the parts in solvent, dry them, and apply lubricant to any contact surfaces.

INTAKE ROCKER ARM ASSEMBLIES

| ’ / CYLINDER NUMBER

NCi.4 No. 3 No. 2 |\lcli 1
SEALING BOLTS 20 mm «—— RUBBER BAND
64 N'm (6.5 kgf-m, 47 IbF-f) INTAKE ROCKER
FT ORIF
INTAKE ROCKER SHA ICE
SHAFT \
\(.A
0 o0
o o ep l ) o) 7
o O-RINGS
N C Replace.
° l_,-c'_ﬁ_D (& Qg
HOLE = e &
WASHERS {ROCKER SHAFT @
Replace. ORIFICES)
EXHAUST ROCKER
EXHAUST ROCKER SHAFT ORIFICE
SHAFT L
| | QQQM\ RUBBER BAND
No.4 No, 3 No. 2 No. 1
l l I I \ CYLINDER NUMBER

EXHAUST ROCKER ARM ASSEMBLIES
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Rocker Arms and Lost Motion Assemblies

Inspection

NOTE: When reassembling the primary rocker arm, care- 2. Remove the lost motion assembly from the cylinder
fully apply air pressure to the oil passage of the rocker head and inspect it. Test it by pushing the plunger
arm. with your finger.

— If the lost motion assembly does not move
smoothly, replace it.

PRIMARY ROCKER ARM

MID ROCKER ARM

SECONDARY Push

ROCKER ARM
LOST MOTION ASSEMBLY

}
A

PISTONS

1. Inspect each rocker arm piston. Push it manually.

— I it does not move smoothly, replace the rocker
arm assembly.

PRIMARY

Check piston movement

NOTE:

e Apply oil to the pistons when reassembling.

e Bundle the rocker arms with a rubber band to
keep them together as a set.
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Rocker Arms and Shafts

Clearance Inspection

Measure hoth the intake rocker shaft and exhaust rocker
shaft.

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

«—————— MICROMETER

7\

Surtace should be smooth.

2. Zero gauge to shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

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

Rocker Arm-to-Shaft Clearance:

Intake and Exhaust

Standard (New): 0.025 - 0.052 mm
{0.0010 - 0.0020 in}

Service Limit:  0.08 mm {0.003 in)

Inspect rocker arm
face for wear.

Repeat for all rockers.
— If over limit, replace rocker shaft and all overtol-
arance rocker arms.

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




Camshafts

Inspection

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

1.

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

Specified Torque:

© - @: 8 mm baolts 27 N-m {2.8 kgf-m, 20 Ibf-ft)
Apply engine oil to the threads.

® - ®: 6 mm bolts 9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft)

® o © 0 o o060

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 forth
and read the end play.

Camshaft End Play:
Standard {New}: 0.05 - 0.15 mm
(0.002 - 0.006 in)

Service limit: 0.5 mm {0.02 in}

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

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

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

— Insert a plastigage strip across each journal.

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 camshaft holders, then measure the
widest portion of the plastigage on each journal.

Camshaft-to-Holder Qil Clearance:

Standard {(New): 0.050 — 0.08% mm
{0.002 - 0.004 in)

Service Limit:  0.15 mm (0.006 in)

PLASTIGAGE STRIP

{cont’d)
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Camshafts

Inspection (cont’d) " ‘
7. f the camshaft-to-holder oil clearance is out of tol- 8. Check the cam lobe height.
erance:

Cam lobe height standard (New}:
— And the camshaft has already been replaced, you

must replace the cylinder head. INTAKE EXHAUST
— If the camshaft has not been replaced, first check 33.088 mm 32 785 mm
the total runout with the camshaft supported on PRIMARY {1.3027 in) (1.2907 in)
V-blocks.
MID 36.267 mm 35.720 mm
Camshaft Total Runout: (1.4278 in} {1.4063 in)
Standard {(New}: 0.03 mm {0.001 in} max. 34978 mm 34.691 mm .
Service Limit:  0.04 mm {0.002 in) SECONDARY {1.3771in) (1.3658 in)

Rotate camshaft
while measuring

Check this area for wear.

— If the total runout of the camshaft is within toler- Cam Position
ance, replace the cylinder head. '
— If the total runout is out of tolerance, replace the INTAKE EXHAUST |

camshaft and recheck the camshaft-to-holder oil

clearance. If the oil clearance is still cut of toler- PRI MID SEC SEC MID PRI
ance, repiace the cylinder head. ¥
)
4
| | ‘
T/B T8 '
T/B: TIMING BELT
PRI: PRIMARY
MID: MID

SEC: SECONDARY '

~

6-76



e
Valves, Valve Springs and Valve Seals I‘E'

Removal

NOTE: identify valves and valve springs as they are 3. Install the vaive guide seal remover.
removed so0 that each item can be reinstalled in its origi-

nal position. VALVE GUIDE SEAL REMOVER

COMMERCIALLY AVAILABLE
LISLE P/N 57900 OR KD3350

1. Using an appropriate-sized socket and plastic mal-
let, lightly tap the valve retainer to loosen the valve VALVE SEAL
keepers.

PLASTIC MALLET

SOCKET

REMOVER

4, Remove the valve guide seal.

2. Install the valve spring compressor. Compress the

spring and remove the valve keepers. Valve Dimensions
VALVE SPRING VALVE SPRING B ‘
COMPRESSOR COMPRESSOR ATTACHMENT
ATTACHMENT EXTENSION b
07757 - PJ1010A 07MAF - PRS010A "\ =
I 1 |
A il ? 10
.
Intake Valve

A Standard (New}): 32.90 - 33.10 mm (1.295 - 1.303 in})

B Standard {New): 101.00 ~ 101.20 mm {3.976 - 3.988 in)
C Standard {New}: 5.475 - 5.485 mm {0.2156 - 0.2159 in)
C Service Limit:  5.445 (0.2144in)

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

D Service Limit:  0.85 mm {0.033 in)

Exhaust Valve

A Standard {New): 27.90 - 28.10 mm (1.098 - 1.106 in}

B Standard {New): 100.60 — 100.90 mm (3.961 - 3.972 in}
C Standard {(New}: 5.450 - 5,460 mm (0.2146 - 0.2150 in)
C Service Limit:  5.420{0.2134 in)

D Standard (New): 1.65 — 1.95 mm {0.065 - 0.077 in})
VALVE SPRING COMPRESSOR D Service Limit:  1.45 mm (0.057 in)
Snap-on CF711
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Valve Seats

Reconditioning

1.  Renew the valve seats in the cylinder head with a
valve seat cutter.

NOTE: If any guides are worn (see page 6-79),
replace them (see page 6-80) before cutting the
valve seats.

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

3. 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.

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

Valve Seat Width:
Standard (New): 1.25 - 1,55 rmvm {0.049 - 0.061 in)
Service Limit: 2.0 mm (0.08 in)

30°

45°

Seat Width —:/ / 60°

After resufacing the seat, inspect for even valve
seating: Apply Prussian Blue Compound to the
valve face, and insert the valve in its original loca-
tion in the head, then lift it and snap it closed
against the seat several times.

ACTUAL SEATING /

SURFACE 7
|
VALVE j ‘
SEAT !
ND |

PRUSSIAN BLUE COMPOU

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

® Ifitis 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.

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

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

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

Intake Valve Stem Installed Height:

Standard (New): 37.465 — 37.935 mm
{1.4750 - 1.4935 in)

Service Limit:  38.185 mm (1.5033 in)

Exhaust Valve Stem Installed Height:

Standard {New): 37.165 - 37.635 mm
(1.4632 - 1.4817 in)

Service Limit:  37.885 (1.4915 in)

VALVE STEM
INSTALLED HEIGHT

@

If valve stem installed height is over the service limit,
replace the valve and recheck. If it is still over the ser-
vice limit, replace the cylinder head; the valve seat in
the head is 100 deep.

\




Cylinder Head

Valve Guides

e,

Warpage

NOTE: If camshaft-to-holder oil ¢clearances (see page 6-75)
are not within specification, the head cannot be resurfaced.

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

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

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

e Maximum resurface limit is 0.2 mm (0.008 in} based
on a height of 142 mm {5.59 in).

PRECISION STRAIGHT EDGE

Cylinder Head Height:
Standard (New): 141.95 - 142.05 mm
(5.589 - 5.593 in}

Valve Movement

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

Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.05 - 0.11 mm

(0.0020 - 0.0043 in)
Service Limit:  0.15 mm {0.0059 in)
Exhaust Valve Stem-to-Guide Clearance:
Standard (New}: 0.10 - 0.16 mm

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

Valve extended 10 mm out from seat.

# |f the measurement exceeds the service limit, recheck
using a new valve.

e [f the measuremant is now within the service limit,
reassemble using the new valve,

® If 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 limit.

Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.025 - ¢.055 mm
{0.0010 - 0.0022 in)
Service Limit:  0.08 mm {0.003 in)
Exhaust Valve Stem-to Guide Clearance:
Standard (New): 0.050 - 0.080 mm
{0.0020 - 0.0031 in)

Service Limit:  0.11 mm (0.004 in}
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Valve Guides

Replacement

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

COMMERCIALLY AVAILABLE

VALVE GUIDE DRIVER
5.3 mm
{0.21 in)

Sk
6| 1
l- 87mm —wta— 57 mm —JTT

{3.43 in) (2.24 in) 10.8 mm
{0.42 in)

or
VALVE GUIDE DRIVER,
55 mm

07742 - 0010100

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

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

N SR =
<N ;"’,;_F*"’ o) Ic.) )i
'\a@&ﬁ* (-::?I A

Qi cF

CAUTION:

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

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

* To avoid burns, use heavy gloves when handling
the heated cylinder head.

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

CAUTION:

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

¢ Hold the air hammer directly in line with the
valve guide to prevent damaging the driver.

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

VALVE GUIDE DRIVER,
5.5 mm
07742 - 0010100

If a valve guide still won't move, drill it out with a
8.0 mm (5/16 in) bit, then try again.

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

Remove the new guide(s) from the freezer, one at a
time, as you need them.
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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. If
you have all 16 guides to do, you may have to reheat
the head.

VALVE GUIDE DRIVER,
5.5 mm
07742 - 0010100

Valve Guide Installed Height:
Intake: 12.55 - 13.05 mm {0.494 - 0.514 in)
Exhaust; 12.55 - 13.05 mm {0.494 - 0.514 in}

¢

Measure here.

VALVE GUIDE —_

77 77//*/ 777

CYLINDER HEAD

Reaming

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

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

3. Continue to rotate the reamer clockwise while
removing it from the bore.

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

5. Check clearance with a valve (see page 6-73).

e Verify that the valve slides in the intake and
exhaust valve guides without exerting pressure.

REAMER HANOLE

Turn reamer in
clockwise direction
only.

VALVE GUIDE REAMER, 5.5 mm
07HAH - PJ7010B
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Valves

Installation

1. Coat the valve stems with oil. Insert the valves into
the valve guides.

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

2. Install the spring seats on the cylinder head.
3. Install the valve seals using the special tool.

NOTE: Exhaust and intake valve seals are not inter-

changeable.
WHITE BRACK
SPRING SPRING
3 == ;
[
INTAKE VALVE SEAL EXHAUST VALVE SEAL

VALVE GUIDE SEAL INSTALLER
KD-2899 (Commercially available)
NOTE: Use small ID

end of tool,

VALVE SEAL
Replace.

VALVE GUIDE SEAL INSTALLER
KD-2899

NOTE: Use small ID

end of tool.

4,

Install the valve spring and valve retainer, 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 SPRING
COMPRESSOR ATTACHMENT
EXTENSION

07MAF - PR90TDA

VALVE SPRING
COMPRESSOR
ATTACHMENT
07757 = PJ1010A

VALVE SPRING COMPRESSOR
(Commercially available)
Snap-on CF711 or KD-383
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 the valve stem only along its axis so
you do not bend the stem.

I

VALVE STEMS

HAMMER HANDLE




Rocker Arms

]

Installation

1. Install the rocker arms in the reverse order of
removal:

® Valve adjusting locknuts should be loosened and

the adjusting screw, backed off before installa-

tion.
e The component parts must be reinstalled in the
original locations.

2. Install the lost motion assemblies.

3. Instail the rocker arms while inserting the rocker
arm shaft into the cylinder head.

NOTE: Remove the rubber band after installing the
rocker arms.

ROCKER ARMS

RUBBER BAND

12 mm BOLT

4.

Clean and install the rocker shaft orifices with new
O-rings. If the holes in the rocker arm shaft and
cylinder head are not in line with each other, screw
a 12 mm bolt into the rocker arm shaft and rotate
the shaft.

NOTE: The shapes of the rocker shaft orifices for
the intake and exhaust are different. The orific.
must be installed in the proper locations.

INTAKE ROCKER
SHAFT ORIFICE
EXHAUST ROCKER Clean.
SHAFT ORIFICE
Clean.
O-RING

Replace.\% P

0-RING
Replace.
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Cylinder Head

Installation

Install 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
notto bend it.

® Rotate the crankshaft, set the No. 1 piston at TDC {see
page 6-63).

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

® Clean the middle cover and lower cover before instal-
lation.

® Replace any washers that are damaged or deteriorated.

1. Install the eylinder head gasket, dowel pins and the
head oil control orifice on the cylinder head.

NOTE: Clean the oil control orifice when installing.

DOWEL PIN

D
OWEL PIN CYLINDER HEAD

GASKET
Replace.

HEAD
GiL CONTROL
ORIFICE
Clean.

Tighten the cylinder head bolts in two steps. In the
first step, tighten ail bolts in sequence to about 29
N-m (3.0 kgf-m, 22 Ibft). In the final step, tighten in
the same sequence to 83 N-m (8.5 kgf-m, 61 Ibf-ft).

NOTE:

® Apply clean engine oil to the bolt threads and
under the bolt head.

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

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

CYLINDER HEAD BOLT TORQUE SEQUENCE

Mx1.5mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)

R

AT | ‘_-
,--OOOOO o‘l
; =% ¢ 1;,
5@_45*5603}@3 @&7\)

Install the intake manifold and tighten the nuts in a
crisscross 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.
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Install the camshafts and camshaft oil seals.

NOTE:

® [nstall the camshafts with the keyway facing up.

® |nstall the oil seal with the spring side facing in.

e The oil seal housing surface should be dry.

e Set the O-ring and dowel pin in the oil passage
of the No. 3 camshaft holder.

CAMSHAFT
CAMSHAFTS OIL SEAL
Replace.

Apply liquid gasket (P/N 08718 - 0001 or 08718 -
0003} to the head mating surfaces of the No. 1 and
No. 5 camshaft holders on both the intake and
exhaust side.

NOTE: Clean and dry the cylinder head mating sur-
faces before applying liquid gasket.

— Apply liquid gasket to the shaded areas.

O
S -
) |
O Qool
(®) ©®°
=g %
No.5 No. 1

Install the camshaft holders and camshaft holder
plate.
NOTE: The arrows marked on the camshaft holders
should point to the timing belt.

CAMSHAFT

HOLDER
PLATE

CAMSHAFT
HOLDER

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,

© - O: 8 x 1.25 mm 27 Nem (2.8 kgf-m, 20 Ibft)
Apply engine oil to the threads.

@ - @: 6 x 1.0 mm 9.8 N-m (1.0 kgf-m, 7.2 Ibft}

INTAKE

® 06 © O ©6e 9

® 0

EXHAUST
Install the back cover and camshaft pulleys.
{cont’'d)
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Cylinder Head

Installation {cont’d)

10. Align the marks on the cylinder head plug to the
cylinder head upper surface, then install the cylin-
der head plug in the cylinder head.

MARKS CYLINDER HEAD
PLUG
Replace.

11. Install the timing belt {(see page 6-63).
12. Adjust the valve clearance {see page 6-61).

13. Install the head cover gasket in the groove of the
cylinder head cover. Seat the recesses for the
camshaft first, then work it into the groove around
the outside edges.

NOTE:
e Before installing the head cover gasket, thorough-
ly clean the head cover gasket and the groove.
® When installing, make sure the head cover gasket
is seated securely in the corners of the recesses
with no gap.
HEAD COVER
GASKET

CYLINDER HEAD
COVER

14. Apply liguid 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 liquid gasket.

¢ Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing old
residue.

o After assembly, wait at least 30 minutes before
filling the engine with oil.

Apply liquid gasket to
the shaded areas.

N
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15. When installing the cylinder head cover, hold the
head cover gasket in the groove by placing your fin-
gers on the camshaft holder contacting surfaces
{top of the semicircles).

Once the cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket,

NOTE:
e Before installing the cylinder head cover, clean
the cylinder head contacting surfaces using a

shop towel.
e Do not touch the parts where liquid gasket was
applied.
e Replace any washer taht is damaged or deterio-
rated.
6 x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 Ibft)
WASHER CYLINDER HEAD

COVER

16. Tighten the nuts in two or three steps. In the final
step, tighten all nuts, in sequence, to 9.8 N-m (1.0
kgf-m, 7.2 Ibf-ft}.

NOTE: After assembly, wait at least 30 minutes
pefare filling the engine with oil.

17. After installing, check that all tubes, hoses and con-
nectors are installed correctly.
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Engine Block

Special Tools ...
Hlustrated Index .........ooceecevimnirninnianens
Flywheel and Drive Plate

Replacement ...........ccccciiiiiiiiinnnnn,
Connecting Rod and Crankshaft

End Play ....cccceveinmnnnccnnniniines e
Main Bearings

Clearance .......ccccecvneimmmninsrenineaa,

Selection .......veeeeeciimrnirencree e
Connecting Rod Bearings

Clearance ......ccccccvcereeeermmmnnmsssssisssnnanes

Selection ......ccccveveinininniscviseneeen
Pistons and Crankshaft

Removal ........ccccmmrcnicanminmminecnn
Crankshaft

Inspection ......cccccceereniiiniicinnnneeas
Pistons

Inspection .......ccccccccnnimnnnnncnnnnnens

Installation .........ceeeeeerminiciinnmnn

Cylinder Block

Inspection ......ccccomriniinnnnncinnn, 7-16

Bore Honing ........cccoerncniiniinssnninnnnns 7-17
Piston Pins

Removal ........cooiveriiininiiiiiscnnnniiienns 7-17

Installation ......ccccoennncicniin 7-18

Inspection ... 7-19
Connecting Rods

SeleCtion ......cccccvivervrririnineense e 7-18
Piston Rings

End Gap ......cccconvmmmnienninineerninns 7-20

Replacement .........c..cccciciiininennnneas 7-20

Ring-to-Groove Clearance ............... 7-21

Alignment ..., 7-21
Crankshaft Qil Seal

Installation .......ccccccecnininccceciiisnennnes 7-22
Crankshaft

Installation ..............occcnviimnmcemecinennn 7-23
Qil Pan

Installation .........ccconvireeenenrnnniinn: 7-26
Oil Seals

Installation ............coeeecninniiinenennnnnnnn, 7-29




Special Tools

Tool Number Description Qty Page Reference

O] O07LAB - PV00100 Ring Gear Holder 1 7-7

2 07749 - 0010000 Criver 1 7-22,29
@ 07947 - SBO0200 Seal Driver 1 7-29

@) 07948 - SBOO1 Driver Attachment 1 7-22, 29
® 07973 - PE00200 Pilot Collar 1 7-17, 18
® 07973 - PEDO310 Piston Pin Driver Shaft 1 7-17, 18
@ 07973 - PEQ0320 Piston Pin Driver Head 1 7-17,18
07973 - PEOD400 Piston Pin Base Insert 1 7-17, 18
@ 07973 - SB00100 Piston Base Head 1 7-17, 18
07973 - 6570500 Piston Base 1 7-17,18
an 07973 — 6570600 Piston Base Spring 1 7-17, 18
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L
llustrated Index Iﬂ]

7 E Lubricate all internal parts with engine oil during reassembly.

NOTE:

e Apply liquid gasket to the mating surfaces of the right side cover and oil pump case before installing them.
e Use liquid gasket, part No. 08718 - 0001 or 08718 - 0003.

e Clean the oil pan gasket mating surfaces before installing the oil pan.

B16A2 engine:
OIL PAN 6 x 1.0 mm

DRAIN BOLT WASHER Refer to page 7-27 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)
44 N-m (4.5 kgf-m, 33 ibf-ft} when installing.

6 x 1.0 mm \
11 Nem (1.1 kgfm, .

8 lbf-ft)

Replace.

OIL PAN GASKET
Replace.

BUFFLE PLATE OIL SCREEN

6 x 1.0 mm
11 Nem (1.1 kgf-m,
8 Ibf-ft}

12 x 1.0 mm
103 N-m {10.5 kgf'm,

76 Ibfft)
GASKET

FLYWHEEL Replace.

(M/T)

2> / 11 x 1.5 mm
FLYWHEEL COVER > S — 76 N-m {7.8 kgf-m, 56 Ibf-ft}
Bk, : - Apply engine oil to the bolt
threads.
NOTE: After torquing
each cap, turn crankshaft
to check for binding.

12 x 1.0 mm

74 N'm (7.5
kgf-m, 54 Ibf-ft)

MAIN BEARING CAP

MAIN BEARINGS

Selection, page 7-10

NOTE: New main bearings must
be selected by matching crank
and block identification markings.

DRIVE PLATE/’ oS
{A/T}

Check for cracks. DRIVE PLATE
6 x 1.0 mm COVER (A/T)

11 Nem {1.1 kgf-m, 8 lhf-fﬂ\g&

CRANKSHAFT
Installation, page 7-23

OIL JET BOLT
16 N'm (1.6 kgf-m, 12 Ibf-ft)

OIL JET
Inspection, page 8-10
CRANKSHAFT OIL SEAL
Instailation, OIL PUMP
pages 7-22 and 7-29 Overhaul, page 8-11
Replace. Removal/inspection,

page 8-13.
Apply liguid gasket

RIGHT SIDE COVER to mating surface.

Apply liquid gasket
to mating surface.

8 x 1.25 mm
24 N+m {2.4 kgf-m, 17 ibf-ft}

THRUST WASHERS
Grooved sides face outward.
NOTE: Thrust washer thickness

is fixed and must not be changed
. by grinding or shimming.
CRANKSHAFT SEAL
O-RING 11 N-m {1.1 kgf-m, installation, pages 7-29 and B-14
Replace. g Ibfft) Replace. {cont'd)
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Nlustrated Index

(cont’d) N ‘
y E Lubricate all internal parts with engine oil during reassembly.

NOTE:

¢ Apply liquid gasket to the mating surfaces of the right side cover and oil pump case before installing them,
® Use liquid gasket, part No. 08718 — 0001 or 08718 — 0003,

® Clean the oil pan gasket mating surfaces before installing it.

- A ————

6 x 1.0 mm
D16Y7 engine: DRAIN BOLT 12 Nem {1.2 kgfm,
44 N-m (4.5 kgf-m, 33 Ibf-ft) 8.7 ibf-f1} FLYWHEEL COVER
OIL PAN GASKET s
6 x 1.0 mm Replace.

WASHER

12 N-m {1.2 kgf-m, 8.7 Ibf-f1)

12 x 1.0 mm
OIL PAN Yy 118 Nem
Refer to page 7-27 | (12.0 kgf-m, 87 Ibf-f1) t

when installing.

—

Apply liquid gasket to
these points.

1 x1.5 mm

51 N-m

(5.2 kgfm, 38Ibfft) ______———»
Apply engine oil to the bolt
threads.

NOTE: After torquing

each cap, turn the crankshaft

to check for binding. i

S - N\ (A/T) ‘

12 x 1.0 mm

FLYWHEEL {M/T}
DRIVE PLATE COVER

74 N'm (7.5 kgf-m,
MAIN BEARING CAP \ 54 lbf+ft)
WASHER

MAIN BEARINGS .
Selection, page T-N‘
NOTE: New main bearings must

be selected by matching crank
and block identification markings.

CRANKSHAFT
Installation, page 7-23

DRIVE PLATE (A/T}
Check for cracks.

6 x 1.0 mm
CRANKSHAFT OIL SEAL
11 N-m (1.1 kgf-m, 8 Ibf-ft) ———P? v Installation,
OIL SCREEN ' ~ g:ff:czﬂ and 7:29
6 x 1.0 mm \

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

11 N-m (1.1 kgf-m,

GASKET 8 Ibf-ft)
Replace.

OIL PUMP

Qverhaul, page 8-12

Remeovalinspection,

RIGHT SIDE COVER
Apply liquid gasket
to mating surface.

page 8-13
THRUST WASHERS
M Grooved sides face outward.
NOTE: Thrust washer thickness
CRANKSHAFT SEAL is fixed and must not be changed
installation, pages 7-29 by grinding or shimming.
and 8-14
Replace. 6 x 1.0 mm
6 x 1.0 mm 11 N'm (1.1 kgf-m, 8 Ibf-ft} \'
T1 Nem {1.1 kgf-m, Apply liquid gasket to
8 Ibf-ft) Replace. the bott threads.
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D16Y5, D16Y8 engines:
DRAIN BOLT ;‘Lﬁizgn
39 N-m {4.0 kgf-m, .

29 Ibf-ft)

6x 1.0 m

12 N-m {1

8.7 Ibt-ft)

11 x1.5mm \
51 N'm

{5.2 kgf-m, 38 Ibf-ft)

Apply engine oil to the bolt
threads.

NOTE: After torquing
each cap, turn crankshaft
to check for binding.

MAIN
BEARING CAP

MAIN BEARINGS i
Selecticon, page 7-10

NOTE: New main bearings must
be selected by matching crank
and block identification markings.

CRANKSHAFT
Installation, page 7-23

6 x 1.0 mm
11 N-m (1.1 kgf-m, 8 |bf-ft)

OlL SCREEN

GASKET
Replace.

OlL PUMP
Overbaul, page 8-12
Removal/lnspection,
page 8-13

Apply liquid gasket
to mating surface.

CRANKSHAFT SEAL DOWEL PIN
Installation, pages 7-29

and 8-14 O-RING

Replace. Replace.

6 x1.0mm
11 Nem (1.1 kgf-m,
8 1bf-ft}

Apply liquid gasket to
these points.

OIL PAN
Refer to page 7-26
when installing.

FLYWHEEL COVER
M/

12 x 1.0 mm
118 Nem
{12.0 kgf+m, 87 lbf-ft)

FLYWHEEL (M/T)

OIL PAN GASKET
Replace.

DRIVE PLATE COVER
{AJT or CVT}

493 @'\1211.0mm
SNy 74 N-m

{7.5 kgf'm, 54 Ibf-ft}
WASHER

IRy
/ \ DRIVE PLATE (A/T or CVT]

Check for cracks.

6 x 1.0 mm
11 Nem (1.1 kgi-m,
8 Ibf-1t)

CRANKSHAFT OIL SEAL
Installation,

pages 7-21 and 7-28
Replace.

RIGHT SIDE COVER
Apply liquid gasket
to mating surface.

DOWEL PIN

THRUST WASHERS

Grooved sides face outward.
NOTE: Thrust washer thickness
is fixed and must not be changed
by grinding or shimming.

BREATHING PORT COVER
MOUNT BOLTS

6 x 1.0 mm

11 N-m (1.1 kgf-m, 8 Ibf-ft}
Apply liquid gasket to

the bolt threads.

{cont'd)
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lllustrated Index

(cont’'d) N (

NOTE: New rod bearings must be selected by matching connecting red assembly and crankshaft identification markings
(see page 7-11).

"7H Lubricate all internal parts with engine ol during PISTON INSTALLATION DIRECTION:
reassembly. EXHAUST

INTAKE
PISTON RINGS
_ Replacement, page 7-20
- Measurement, pages 7-20 and 7-21
Alignment, page 7-21
PISTON PIN
Removal, page 7-17 PISTON

Installa_tion, page 7-18 Inspection, page 7-15
Inspection, page 7-19 NOTE: Before removing the piston, inspect the
top of the cylinder bore for carbon build-up or

ridge. Rerove ridge if necessary, page 7-13

CONNECTING ROD \c. ‘

ENGINE BLOCK

End play, 7-8 N . .

Sglegt:)‘:l ppaa%ee 7-18 Cylinder bore inspection, page 7-16
' Warpage inspection, page 7-16
Cylinder bore honing, page 7-17

CONNECTING ROD
BEARINGS

Clearance, page 7-11
Selection, page 7-11

Inspect top of each cylinder bore

for carbon build-up or ridge

before removing piston.

Remove ridge if necessary, page 7-13

CONNECTING ROD CAP NUT
B16A2 engine:

CONNECTING ROD BEARING CAP 9x0.75 mm

Installation, page 7-23 40 N-m (4.1 kgf-m, 30 Ibf-ft)

NOTE: Install caps so the @ D16Y5, D16Y7, D16Y8 engines:

bearing recess is on the &) 8x0.75mm

same side as the recess o 31 N-m (3.2 kgf-m,

in the rod. 23 Ibfft) "

Apply engine oil to

the bolt threads.

NOTE: After torquing each bearing
cap, rotate crankshaft to

check for binding.
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Flywheel and Drive Plate

e,

Replacement

Manual Transmission:

B16A2 engine:

Remove the eight flywheel bolts, then separate the fly-
wheel from the crankshaft flange. After installation,
tighten the bolts in the sequence shown.

RING GEAR HOLDER —
07LAB—PV00100

RING GEAR HOLDER
07LAB—PVO0O0100

ENGINE

BLOCK

RING GEAR
Inspect ring gear
teeth for wear or
damage.

12 x 1.0 mm
103 N-m
{10.5 kgf-m, 76 Ibf-ft}

D16Y5, D16Y7, D16Y8 engines:

Remove the six flywheel bolts, then separate the flywheel
from the crankshaft flange. After installation, tighten the
bolts in a crisscross pattern.

RING GEAR
Inspect ring gear

teeth for wear or
damage. /

12 x 1.0 mm
118 Nem
{12.0 kgf-m, 87 Ibf-ft)

RING GEAR HOLDER

Q7LAB—PV00100

Automatic Transmission:

Remove the six drive plate bolts, then separate the drive
plate from the crankshaft flange. After installation, tighten
the bolts in a crisscross pattern,

74 N-m
(7.5 kgf-m, 54 Ibt-ft)



Connecting Rod and Crankshaft

End Play

Connecting Rod End Play:

Standard {(New): 0.15 - 0.30 mm
(0.006 - 0.012 in)

Service Limit:  0.40 mm {0.016 in)

® [f oul-of-tolerance, install a new connecting rod.
o If still out-of-tolerance, replace the crankshaft {see
pages 7-12 and 7-23).

Push the crankshaft firmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft firmly back toward the indicator; dial
reading should not exceed service limit.

Crankshaft End Play:
Standard (New}: 0.10 - 6.35 mm
{0.004 - 0.014 in)

Service Limit:  0.45 mm (0.018 in)

e [f end play is excessive, inspect the thrust washers
and thrust surface on the crankshaft. Replace parts as
necessary.

NOTE: Thrust washer thickness is fixed and must not be
changed either by grinding or shimming.

Thrust washers are installed with grooved sides facing
outward.




Main Bearings

‘ Clearance

To check main bearing-to-journal oil clearance,
remove the main caps and bearing halves.

Clean each main journal and bearing half with a
clean shop towel.

Place one strip of plastigage across each main jour-
nal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crankshaft and flywheel will flatten the plasti-
gage further than just the torque on the cap bolt,
and give you an incorrect reading. For an accurate
reading, support the crank with a jack under the
counterweights and check only one bearing at a
time,

Reinstall the bearings and caps, then torque the
bolts.

1st step: 256 N-m (2.5 kgf-m, 18 Ibf-ft)
Final step:
B16A2 engine:
76 N-m (7.8 kgf-m, 56 Ibf-ft)
D16YS, D16Y7, D16Y8 engines:
51 N-m (5.2 kgf-m, 38 Ibf-ft}

NOTE: Do not rotate the crankshaft during inspec-
tion.

Remave the cap and bearing again, and measure the
widest part of the plastigage.

Main Bearing-to-Journal Qil Clearance:

B16A2 engine:
Standard {New}:
No. 1, 2, 4, 5 Journals:

0.024 - 0.042 mm (0.0009 - 0.0017 in)
No. 3 Journals:

0.030 - 0.048 mm (0.0012 - 0.0019 in)
Service Limit: 0.06 mm {0.002 in}

D16YS5, D16Y7, D16Y8 engines:
Standard {New):
No. 1, 5 Journals:

0.018 - 0.036 mm {0.0007 — 0.0014 in)
No. 2, 3, 4 Journals:

0.024 - 0,042 mm {0.0009 - 0.0017 in}
Service Limit: 0.06 mm {(0.002 in})

if the plastigage measures too wide or too narrow,
{remove the engine if it's still in the car}, remave the
crankshaft, and remove the upper half of the bear-
ing. Install a new, complete bearing with the same
color code {select the color as shown on the next
page), and recheck the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

[f the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing {the color
listed above or below that one), and check again.

NOTE: If the proper clearance cannot be obtained

by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.
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Main Bearing

Selection - ‘

CAUTION: If the codes are indecipherable because of an D16Y5, D16Y7, D16Y8 engines:

accumulation of dirt and dust, do not scrub them with a Letters have been stamped on the end of the block as a

wire brush or scraper. Clean them only with solvent or code for the size of each of the 5 main journal bores.

detergent. Use them, and the numbers stamped on the crankshaft
{codes for main journal size}, to choose the correct bear-

Crankshaft Bore Code Location ings.

B16A2 engine:

Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journai bores.

Use them, and the numbers or hars stamped on the
crank {codes for main journal size), to choose the correct
bearings.

PULLEY END
{No. 1 JOURNAL)

FLYWHEEL END
(No. 5 JOURNAL)

PULLEY END
(No. 1 JOURNAL}

| ¢

FLYWHEEL END
{No. 5 JOURNAL)

Main Journal Code Location i(Numbers!)

Bearing Identification

Color code is » Larger crank bore
, P on the
Bearing Identification edge of A I B | C | D
Color code is the bearing.
on the edge of ® Larger crank bore —————= Smaller bearing (thicker)
the bearing. _ :
[ A s | o j ° l BE | Red Pink | Yellow | Green
————— Smaller bearing (thicker) 2 Pink Yellow 1 Green | Brown
I " §
[ 1or i Red !Pmk Yellow | Green 3 Yellow | Green | Brown | Black
A 4 Green Brown | Black \ Blue
2 orl Pink Yellow Green Brown
{ - Smaller Smaller
3orl Yellow ‘ Green | Brown | Black main bearing
; journal {thicker)
4 orinl Green Brown Black Blue \.
Smaller  Smaller
main bearing
journal {thicker)

7-10
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Connecting Rod Bearings

e,

Clearance

1. Remove the connecting rod cap and bearing half.

2. Clean the crankshaft rod journal and bearing half
with a clean shop towel.

3. Place plastigage across the rod journal.
4. Reinstall the bearing half and cap, and torque the nuts.

Torque

B16AZ engine:

40 N-m (4.1 kgf-m, 30 Ibf-ft}
D16Y5, D16Y7, D16Y8 engines:
31 N'm (3.2 kgf-m, 23 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspection.

5. Remove the rod cap and bearing half and measure
the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance:
B16A2 engine:
Standard (New): 0.032 - 0.050 mm
{0.0013 - 0.0020 in}
Service Limit:  0.06 mm (0.002 in)
D16Y5, D16Y7, D16Y8 engines:
Standard (New): 0.020 - 0.038 mm
{0.0008 - 0.0015 in}

Service Limit:  0.05 mm (0.002 in)

PLASTIGAGE STRIP
6. If the plastigage measures tooc wide or 100 narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code (select
the color as shown in the right column), and
recheck the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

7. If the plastigage shows the clearance is still incorrect,
try the next larger or smaller bearing (the color listed
above or below that one}, and check clearance again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.

Selection

CAUTION: If the codes are indecipherable because of
an accumulation of dirt and dust, do not scrub them
with a wire brush or scraper. Clean them only with sol-
vent or detergent.

Connecting Rod Code Location

Numbers have been stamped on the side of each con-
necting rod as a code for the size of the big end. Use
them, and the letters stamped on the crankshaft {codes
for rod journal size), to choose the correct bearings.

Half of number is O

stamped on bearing
cap and the other
half is stamped on
rod.

oy

Connecting Rod Journal Code Locations (Letters)

Bearing ldentification

Color code is on the

# Larger big end bore

edge of
the bearing. l 1 1 2 3 2 J
| Aorl ——————» Smaller bearing (thicker)
B or {!
Corlll Red Pink Yellow | Green
D or Il Pink Yellow | Green | Brown
Yellow | Green | Brown | Black
Smaller Smaﬂer Green Brown | Black "
rod bearing
journal {thicker}
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Pistons and Crankshaft

Removal ‘
\
1. Remove the oil pan assembly. 3. Remove the oil screen.
2.  Remove the right side cover. 4. Remove the oil pump.
B16A2 engine B16A2 engine
OIL SCREEN
RIGHT SIDE
GASKET
Replace.

DOWEL PIN

Replace.

OIL PUMP

D16Y5, D16Y7, D16Y8 engines D16Y5, D16Y7, D16Y8 engines

OIL SCREEN

RIGHT SIDE GASKET
Replace.

OIL PUMP DOWEL PIN

DOWEL PIN O-RING
Replace.

5.  Remove the baffle plate {B16A2 engine).




]

6. Remove the bolts and the bearing caps.
CAUTION: To prevent warpage unscrew the bolts
in sequence 1/3 turn at a time, rapeat the sequence
until all bolts are loosened.

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE

e 6] © 0 o

7. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearing in order,

8. Lift the crankshaft out of the engine, being careful
not to damage journals.

CRANKSHAFT

9. Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective
caps.

10. Reinstall the main caps and bearings on the engine
in proper order.

11. If you can feel ridge of metal or hard carbon around
the top of each cylinder, remove it with a ridge
reamer. Follow the reamer manufacturer’s instruc-
tions.

CAUTION: If the ridge is not removed, it may dam-
age the pistons as they are pushed out.

RIDGE REAMER

12. Use the wooden handle of a hammer to drive the
pistons out.

PISTON

13. Reinstall the connecting rod bearings and caps after
removing each piston/connecting rod assembly.

14. Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NQTE: The existing number on the connecting rod

does not indicate its position in the engine, it indi-
cates the rod bore size.
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Crankshaft

Inspection " ‘

¢ Clean the crankshaft oil passages with pipe cleaners Out-of-Round and Taper

or a suitable brush.
® Measure out-of-round at the middle of each rod

® Check the keyway and threads. and main journal in two places.

Alignment ¢ The difference between measurements on each
journal must not be more than the service limit.
e Measure runout on all main journals to make

sure the crank is not bent. Journal Qut-of-Round:
B16A2 engine:
¢ The difference between measurements on each Standard {New): 0.0004 mm {0.0002 in) max.
journal must not be more than the service limit. Service Limit:  0.006 mm {0.0002 in)
D16Y5, D16Y7, D16Y8 engines:
Crankshaft Total Indicated Runout: Standard (New]: 0.0025 mm (0.0001 in} max.

Service Limit:  0.005 mm (0.0002 in)
B16A2 engine:

Standard (New): 0.020 mm {0.0008 in} max.
Service Limit:  0.030 mm {0.0012 in)
D16Y5, D16Y7, D16Y8 engines:

Standard {New): 0.03 mm (0.001 in) max.
Service Limit:  0.04 mm (0.002 in)

Measure our-of-
round at middle.

DIAL INDICATOR
Rotate two complete
revolutions.

Measure taper
at edges.

Support with lathe-
type tool or V-blocks.

® Measure taper at the edges of each rod and main
journal.

¢ The difference between measurements on each
journal must not be more than the service limit.

Journal Taper:

B16A2 engine:

Standard (New): 0.005 mm (0.0002 in) max.
Service Limit:  0.010 mm (0.004 in)

D16Y5, D16Y7, D16Y8 engines:

Standard {New): 0.0025 mm {0.0001 in) max.
Service Limit:  0.005 mm (0.0002 in)




Pistons

e,

.

Inspection

1.

Check the piston for distortion or cracks,

NOTE: If a cylinder is bored, an oversized piston
must be used.

Measure the piston diameter at a distance A from
hottom of the skirt.

B16A2 engine:

A: 15 mm (0.6 in)

D16Y5, D16Y7, D16Y8 engines:
A:5mm (0.2 in)

Piston Diameter:

B16A2 engine:

Standard (New): 80.980 - 80.990 mm
{3.1882 - 3.1886 in)

Service Limit:  80.970 mm (3.1878 in}

D16Y5, D16Y7, D16Y8 engines:

Standard {New): 74,980 - 74.990 mm
{2.9520 - 2.9524 in)

Service Limit:  74.970 mm {2.9516 in)

SKIRT DIAMETER

i
r

Calculate the difference between the cylinder bore
diameter {see page 7-16) and the piston diameter.

Piston-to-Cylinder Clearance

Standard (New): 0.010 - 0.040 mm
{0.0004 — 0.0016 in)

Service Limit:  0.05 mm {0.002 in)

SERVICE LIMIT
0.05 mm [0.002 in) —e=

|

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear.

Oversize Piston Diameter

B16A2 engine:

0.25: 81.23 - 81.24 mm (3.1980 - 3.1984 in}
D16Y5, D16Y7, D16Y8 engines:

0.25: 75.23 - 75.24 mm (2.9618 - 2.9622 in}
0.50: 75.48 - 75.49 mm {2.9716 - 2.9720 in}
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Cylinder Block

Inspection

1.

Measure wear and taper in directions X and Y at three

TJ

levels in each cylinder as shown.

Cylinder Bore Size

B16A2 engine:

Standard (New): 81.00 - 81.02 mm
{3.183 -3.190 in)

Service Limit:  81.07 mm (3.192 in)

D16Y5, D16Y7, D16Y8 engines:

Standard (New): 75.00 - 75.02 mm
(2.953 - 2,954 in)

Service Limit:  75.07 mm (2.956 in)

Oversize

B16A2 engine:

0.25: 81.25 - 81.27 mm {3.199 -~ 3.200 in)
D16Y5, D16Y7, D16Y8 engines:

0.25: 75.25 - 75.27 mm (2.9626 - 2.9634 in)
0.50: 75.50 - 75.52 mm (2.9724 - 2.9732 in)

Bore Taper
Limit: (Difference between first and third measure-
ment} 0.05 mm (0.002 in)

® f the measurements in any cylinder are beyond
the Oversize Bore Service Limit, replace the block.

® If the block is t0 be rebored, refer to Piston Clear-
ance Inspection {see page 7-15} after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit:

B816A2 engine:

0.25 mm (0.01 in}

D16Y5, D16Y7, D16Y8 engines:
¢.50 mm {0.02 in}

Check the top of the block for warpage.
Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

PSS e
=T N

Engine Block Warpage:

B16A2 engine:

Standard (New): 0.05 mm {0.002 in) max.
Service Limit:  0.08 mm {0.003 in}
D16Y5, D16Y7, D16Y8 engines:

Standard {New}: 0.07 mm {0.003 in) max.
Service Limit:  0.10 mm {0.004 i)

PRECISION STRAIGHT EDGE

\




Cylinder Block

Piston Pins

IS

Bore Honing

1. Measure cylinder bores as shown on page 7-16. If the
block is to be reused, hone the cylinders and remea-
sure the bores.

2. Hone cylinder bores with honing oil and a fine (400
grit} stone in a 60 degree cross-hatch pattern.

NOTE:

e Use only a rigid hone with 400 grit or finer stone
such as Sunnen, Ammco, or equivalent.

& Do not use stones that are worn or broken.

3. When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the cylin-
der bores with hot scapy water, then dry and oil
immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute the
grit on the cylinder walls.

4, If scoring or scratches are still present in cylinder
bores after honing to the service limit, rebore the
cylinder block.

NOTE: Some light vertical scoring and scratching is
acceptable if it is not deep enough to catch your fin-
gernail and does not run the full iength of the bore.

CYLINDER BLOCK

CYLINDER HONE

NOTE: L

e After honing, clean the cylinder thoroughly with
soapy water.

® Only a scored or scratched cylinder bore must be
honed.

Removal

1. Assemble the special tool as shown.

PISTON BASE HEAD
07973 - SB0010C

PISTON PIN BASE
INSERT
07973 - PEOO&OO

PISTON BASE ‘

PISTON BASE SPRING
07973 - 6570500 — 07973 - 6570600

2. Assemble and adjust the length of the piston pin
driver and shaft to 53 mm (2.1 in) as shown.

PISTON PiN DRIVER HEAD
07973 - PE0O320

53 mm (21 in)

PISTON PIN
DRIVER SHAFT
07973 - PEGO310

PILOT COLLAR
07973 - PE0O200

I7 Embossed mark facing up

NOTE: Use a hydraulic press.
When pressing the pin in or out,
make sure that the recessed
portion of the piston aligns

with the lips on the collar.

3. Place the piston on the special tool and press the
pin out with the special tools and a hydraulic press.
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Connecting Rods

Piston Pins

Selection

Each rod falls into one of four tolerance ranges {from 0 to
+ 0.024 mm (0 to + 0.0009 in), in 0.006 mm (0.0002 in)
incraments) depending on the size of its big end bore. It's
then stamped with a number {1, 2, 3, or 4) indicating the
range.

You may find any combination of 1, 2, 3, or 4 in any
engine.

Normal Bore Size: 48.0 mm (1.89 in)

NOTE:

e Reference numbers are for big end bore size and do
NOT indicate the position of the rod in the engine.

® Inspect connecting rod for cracks and heat damage.

CONNECTING ROD BORE
REFERENCE NUMBER

Half of number is stamped on
bearing cap, the other half on
connecting rod.

Inspect belts
and nuts for
s5tress cracks.

7-18

Installation

1. Use a hydraulic press for installation.

® When pressing the pin in or out, be sure you posi-
tion the recessed flat on the piston against the lugs
on the base attachment,

B16A2 engine D16Y5, D16Y7, D16YB engines

The arrow must face the
timing belt side of the
engine and the connecting
rod oil hole must face the
rear of the engine.

The arrow must face the
timing belt side of the
engine.

The mark must face
the timing belt side
of the engine.

CONNECTING ROD
OIL HOLE

PISTON PIN DRIVER HEAD
07973—PE00D320

Adjust the length of the
j / piston pin driver to
T 53 mm {2.09 in}

53 mm (209 i) } 4™~ pISTON PIN DRIVER SHAFT
{ 07973—PE00310

Embossed mark -—— ; H PISTON PIN
facing up.

PILOT COLLAR
07973 —-PE00200

PISTON PIN BASE INSERT
07973—PEOD400

PISTON BASE HEAD
07973—-SB00100
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Inspection

1. Measure the diameter of the piston pin.

Piston Pin Diameter:

B16A2 engine:

Standard {New): 20.994 - 21.000 mm
{0.8265 - 0.8268 in)

Oversize: 20.997 - 21.003
{0.8267 - 0.8269 in)

D16Y5, D16Y7, D16Y8 engines:

Standard (New): 18.994 - 19.000 mm
{0.7478 - 0.7480 in)

Qversize: 18.997 - 19.003
{0.7479 ~ 0.7481 in)

NOTE: All replacement piston pins are oversize.

2. Zero the dial indicator to the piston pin diameter.

Measure the piston pin-to-pisten clearance.
NOTE: Check the piston for distortion or cracks.

If the piston pin clearance is greater than 0.024 mm
{0.0009 in), remeasure using an oversized piston

pin.

Piston Pin-to-Piston Clearance:
Standard {New): 0.010 - 0.022 mm
{0.0004 - 0.0009 in}

Check the difference between the piston pin diame-
ter and the connecting rod small end diameter.

Piston Pin-to-Connecting Rod Interference:
B16A2 engine:
Standard (New): 0.013 - 0.032 mm

{0.0005 - 0.0013 in}
D16Y5, D16Y7, D16Y8 engines:
Standard (New): 0.014 - 0.040 mm

(0.0006 — 0.0016 in)
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Piston Rings

End Gap

1.

Using a piston, push a new ring into the cylinder
bore 15 - 20 mm (0.6 - 0.8 in} from the bottom.

Measure the piston ring end-gap with a feeler gauge:

e If the gap is too small, check to see if you have
the proper rings for your engine.

e If the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-16.
If the bore is over the service limit, the cylinder
block must be rebored.

Piston Ring End-Gap:

Top Ring

B16A2 engine

Standard (New}: 0.20 - 0.35 mm
{0.008 - 0.014 in)

Service Limit:  0.60 mm [(0.024 in)

D16Y5, D16Y7, D16Y8 engines

Standard (New): 0.15 - 0.30 mm
{0.006 - 0.012 in)

Service Limit:  0.60 mm (0.024 in)

Second Ring

B16A2 engine

Standard (New): 0.40 - 0.55 mm
(0.016 - 0.022 in)

Service Limit:  0.70 mm (0.028 in}

D16Y5, D16Y7, D16Y8 engines

Standard (New}: 0.30 - 0.45 mm
{0.012 - 0.018 in)

Service Limit:  0.70 mm (0.028 in}

0il Ring

B16A2 engine

Standard {New): 0.20 - 0.50 mm
{0.008 - 0.020 in}

Service Limit:  0.70 mm (0.028 in)

D16Y5, D16Y7, D16Y8 engines

Standard {(New): 0.20 - 0.70 mm
{0.008 - 0.028 in)

Service Limit:  0.80 mm (0.031 in}

A7

' 16—20 mm
{0.6—0.8 in}
7y ..

it g i
END GAP ~— 1

Replacement

1.

2.

Using a ring expander, remove the cid piston rings.
Clean all ring grooves thoroughly.

NOTE:

® Use a squared-off broken ring or ring groove
cleaner with blade to fit piston grooves.

Top ring groove is 1.0 mm (0.039 in) wide.
Second ring groove is 1.2 mm (0.047 in) wide.

Oil ring groove is 2.8 mm (0.11 in} wide.

File down the blade if necessary.

CAUTION: Do not use a wire brush to clean ring
lands, or cut ring lands deeper with cleaning tool.

NOTE: f the piston is to be separated from the con-
necting rod, do not install new rings yet,

Install new rings in the proper sequence and posi-
tion (see page 7-22).

NOTE: Do not reuse old piston rings.

RING EXPANDER
{(Commercially available)

PISTON RING
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Ring-to-Groove Clearance

After installing a new set of rings, measure ring-to-
groove clearances:

Top Ring Clearance
Standard (New):
B16A2 engine:

0.045 - 0.070 mm (0.0018 - 0.0028 in)
D16YS5, D16Y7, D16Y8 engines:

0.035 - 0.060 mm (0.0014 - 0.0024 in)
Service Limit: 0.13 mm {0.005 in)

Second Ring Clearance
Standard (New}):
B16A2 engine:

0.040 - 0.065 mm (0.0016 — 0.0026 in}
D16Y5, D16Y7, D16Y8 engines:

0.030 - 0.055 mm {0.0012 - 0.0022 in)
Service Limit: 0.13 mm (0.005 in}

FEELER GAUGE

Alignment

1. Install the rings as shown.

NOTE: The manufacturing marks must be facing
upward.

TOP RING (Cinrome)

SECOND RING (Dark)

Piston Ring Dimensions:

B
A
Top Ring (Standard) Unit mm {in}
A B
B16A2 engine 3.1{0.12} 1.0 (0.04)
D16Y5, D16Y7,
D16YS engines 2.6 (0.10} 1.0 (0.04)
Second Ring (Standard} Unit mm (in)
A B
B16A2 engine 3.3(0.13) 1.2 {0.05})
D16Y5, D16Y7,
D16Y8 engines 3.0{0.12) 1.2 {0.05)

{cont’d)
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Piston Rings

Crankshaft Oil Seal

Alignment (cont'd)

TOP RING —

——Z0
, ¥ ) mark
S——
SECOND RING » d
_—=
ARy

OIL RING

2. Rotate the rings in their grooves to make sure they
do not bind.

3. Position the ring end gaps as shown:

DO NOT position any ring gap

SECOND RING GAP at piston thrust surfaces.
Approx. 90°
OIL RING
Approx. GAP
90°
TOP RING GAP

SPACER GAP

DO NOT position any ring gap
in line with the piston pin hole. OIL RING GAP

Installation

The seal surface on the block should be dry.
Apply a light coat of ail to the crankshaft and to
the lip of the seal.

1. Drive the crankshaft oil seal squarely into the right
side caver using the special tools.

HANDLE DRIVER
07749—-0010000

RIGHT SIDE
COVER

Install seal with the
part number side
facing out.

DRIVER ATTACHMENT
07948 -SB00101

2. Confirm that the clearance is equal all the way
around with a feeler gauge.

Clearance: 0.5 - 0.8 mm {0.02 - 0.03 in}

RIGHT SIDE
COVER

0.5-0.8 mm
{0.02—0.03 in)

RIGHT SIDE
COVER

CRANKSHAFT
OIL SEAL

NOTE: Refer to page 8-14 for installation of the oil
pump side crankshaft oil seai.




Pistons

Crankshaft

e,

Installation

7E Before installing the pistons, apply a coat of
engine oil to the ring grooves and cylinder

bores.

1. If the crankshaft is already installed:

e Set the crankshaft to BDC for each cylinder.

e Remove the connecting rod caps, and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

e |nstall the ring compressor, check that the bear-
ing is securely in place, then position the piston
in the cylinder, and tap it in using the wooden
handle of a hammer,

e Stop after the ring compressor pops free, and
check the connecting rod-to-crank journal align-
ment before pushing the piston into place.

¢ Apply engine oil to the bolt threads. Install the
rod caps with bearings, and torque the nuts to:
B16A2 engine:

40 N-m {4.1 kgf-m, 30 Ibfft)
D16Y5, D16Y7, D16Y8 engines:
31 N-m (3.2 kgf-m, 23 Ibf-ft)

2. Ifthe crankshaft is not installed:
e Remove the rod caps and bearings, install the ring
compressor, then position the piston in the cylin-
der, and tap it in using the wooden handle of a
hammer.
e Position all pistons at top dead center.
The arrcw must face

the timing belt side
of the engine.

CONNECTING ROD
OIL HOLE (D16Y5, D16Y7, D16Y8 engines)

RUBBER HOSES
NOTE: Maintain downward force on the ring com-
pressor to prevent the rings from expanding before
entering the cylinder bore.
RING
COMPRESSOR

Installation

Before installing the crankshaft, apply a coat of
engine oil to the main bearings and rod bearings.

1. Insert the bearing halves into the cylinder block and
connecting rods.

2. Hold the crankshaft so the rod journals for cylinders
No. 2 and No. 3 are straight down.

3. Lower the crankshaft into the block, seating the rod
journals inte connecting rods No. 2 and No. 3, and
install the rod caps and nuts finger-tight.

r——=" ] - a¢

)

= =1/

KJ /_\ {
THRUST WASHERS
Grooved sides face

outward_.
4. Rotate the crankshaft clockwise, seat journals into

connecting rods No. 1 and No. 4, and install the rod
caps and nuts finger-tight.

NOTE: install caps so the bearing recess is on the
same side as the recess in the rod.

5. Check rod bearing clearance with plastigage (see
page 7-11), then torque the capnuts. Apply engine
oil to the bolt threads.

Torque:

B16A2 engine:

40 N-m (4.1 kgf-m, 30 Ibf-ft)
D16Y5, D16Y7, D16Y8 engines:
31 N-m (3.2 kgf-m, 23 Ibfft)

NOTE: Reference numbers on connecting rod are
for big-end bore tolerance and do not indicate the
position of piston in the engine.

Line up the marks when
instalfing the connecting rod
cap.

6. Install the thrust washers on the No. 4 journal. Qil
the thrust washer surfaces. {cont’d}
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Crankshaft

Installation (cont’d)

Install the main bearing caps.
Check clearance with plastigage {see page 7-9), then
tighten the bearing cap bolts in 2 steps.

First step: 25 N-m {2.5 kgf-m, 18 Ibf-ft)
Second step:

B15A2 engine:

76 N-m (7.8 kgf-m, 56 Ibf-ft)

D16Y5, D16Y7, D16Y8 engines:

57 N-m (5.2 kgf-m, 38 Ibf-ft)

NOTE: Coat the thrust washer surfaces and boit
threads with oil.

MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE
L0 @ ® © 7

L o o ] @

CAUTION: Whenever any crankshaft or connecting
rod bearing is replaced, it is necessary after reassem-
bly to run the engine at idling speed until it reaches
normal operating temperature, then continue to run
it for approximately 15 minutes.

NOTE:

¢ Use liquid gasket, part No. 08718 — 0001 or (8718 —
0003.

® Check that the mating surfaces are clean and dry
before applying liquid gasket.

® Apply liquid gasket evenly, being careful to cover
all the mating surface.

¢ To prevent oil leakage, apply liquid gasket to the
inner threads of the bolt holes,

® Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 30 minutes before
filling the engine with oil.

Apply liquid gasket to the block mating surface of
the right side cover, then install it on the cylinder
block.

B16A2 engine:

RIGHT
SIDE COVER

Apply liquid gasket along
the broken line,

D16Y5, D16Y7, D16Y8 engines:

Apply liquid
gasket along the
broken line.

RIGHT SIDE COVER




e

B16A2 engine:

RIGHT SIDE
COVER

6x 1.0 mm
1 N-m (1.1 kgf-m,
8 ibfft)
DOWEL PINS
D16Y5, D16Y7, D16Y8 engines:
RIGHT SIDE

6 x 1.0 mm
11 Nem (1.1 kgfem,
8 1bf-ft}

DOWEL PIN

Apply liquid gasket to the oil pump mating surface
of the block, then install the oil pump on the cylin-
der block.

Apply grease to the lips of the oil seals.

Then, align the inner rotor with the crankshaft and
install the oil pump. When the pump is in place,
clean any excess grease off the crankshaft. Check
that the oil seal lips are not distorted.

B16A2 engine:

OIL PUMP

Apply liquid gasket along
the broken line.

D16Y5, D16Y7, D16Y8 engines:

Apply liquid gasket
along the broken

OIL PUMP HOUSING

{cont'd}
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Crankshaft

Oil Pan

Iinstallation (cont’d)

NOTE:

*® Apply a tight coat of oil to the crankshaft and to
the lip of seal.

® Use new O-rings and apply oil when installing
them.

10. Install the oil screen.

B16A2 engine:
6 x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft}
OIL SCREEN

GASKET
Replace.

11 Nem {1.1 kgf-m,
‘e, 8 Ibf+ft)

DOWEL PIN

O-RING
Replace. 8 x 1.25 mm
24 N-m (2.4 kgf+m,

OIL PUMP 17 Ibf+ft)

D16Y5, D16Y7, D16Y8 engines:

6 x 1.0 mm
11 Nem (1.1 kgfem,
8 Ibf-f1)

6 x 1.0 mm
11 N-m {1.1 kgf-m,

8 Ibf-f1} OIL SCREEN

GASKET ‘
Henlace.\

DOWEL PIN

OlL PUMP
6 x 1.0 mm
11 N-m O-RING
{1.7 kgf-m, 8 |bf-f1) Repilace.

DOWEL PIN
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Installation

D16Y5, D16Y8 engines:

1.

Install the oil pan gasket on the oil pan,

OIL PAN

OIL PAN
GASKET
Replace.

"




e

Apply liquid gasket to the block mating surfaces of
the oil pan, then install it. Apply liquid gasket to the
shaded areas.

NOTE:

Use liquid gasket part No, 08718 - 0001 or
08718 - 0003.

Check that the mating surfaces are clean and dry
before applying liquid gasket.

Apply liquid gasket as an even bead, centered
between the edges of the mating surface.

To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead, reapply liquid gasket after removing the
old residue.

After assembly, wait at least 30 minutes before
filling the engine with oil.

Tighten nuts finger-tight at six points as shown
below.

5]

Tighten all bolts and nuts, starting from nut (1), clock-
wise in three steps.

NOTE: Excessive tightening can cause distortion of
the oil pan gasket and oil leakage.

Torque: 12 Nem {1.2 kgf-m, 8.7 Ibf-ft)

B16A2, D16Y7 engines:

1. Apply liquid gasket on the oil pump and right side
cover mating areas as shown below.

NOTE:

RIGHT SIDE
COVER

Use liquid gasket, part No. 08718 - 0001 or
08718 - 0003.

Check that the mating surfaces are clean and dry
before applying liquid gasket.

Apply liquid gasket as an even bead, centered
between the adges of the mating surface.

To prevent oil leakage, apply liquid gasket to the
inner threads of the bolt holes.

Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead, reapply liquid gasket after removing the
old residue.

After assembly, wait at least 30 minutes before
filling the engine with oil.

CYLINDER

BLOCK
Apply liquid gasket

to these points.

Apply liguid gasket
to these points.

{cont’d}
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Oil Pan

Installation (cont'd)

2. Install the oil pan gasket and oil pan,
NOTE:
¢ LUse a new oil pan gasket,
& Install the oil pan no more than five minutes
after applying liquid gasket.
B16A2 engine:

OIL PAN

OIL PAN
GASKET
Replace.

D16Y7 engine:

OIL PAN

OIL PAN
GASKET
Replace.

Apply liquid gasket
to these points.

3.

Tighten the bolts and nuts finger tight at six points
as shown below.

Tighten all bolts and nuts, starting from nut (1),
clock wise in three steps.

NOTE: Excessive tightening can cause distortion of
the oil pan gasket and oil leakage.

Torque: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)




Oil Seals

e,

Installation

NOTE:

e Engine removal is not required,

e The crankshaft oil seal housing should be dry.
Apply a light coat of grease to the crankshaft and to
the lips of the seals.

1. Using the special tool, drive in the timing pulley-
end seal until the driver bottoms against the oil
pump.

When the seal is in place, clean any excess grease
off the crankshaft and check that the cil seal lip is
not distorted.

SEAL DRIVER
07947 5800200
Install seal with the
part number side
facing out.

Measure the flywheel-end seal thickness and the oil
seal housing depth. Using the special tool, drive the
flywheel-end seal into the rear cover to the point
where the clearance between the bottom of the oil
seal and the right side cover is 0.5 - 0.8 mm (0.02 -
0.03 in) (see page 7-23).

NOTE: Align the hole in the driver attachment with
the pin on the crankshaft.

DRIVER
07749—-0010000

DRIVER ATTACHMENT
07948 -5B800101
Install seal with the
part number side
facing out.
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Engine Lubrication
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Special Tools

Ref. No. Tool Number Description Qty Page Reference
O 07746 - 0010400 Attachment, 52 x 55 mm 1 8-14
@ 07749 - 0010000 Driver 1 8-14
) 07912 - 6110001 Gil Filter Wrench 1 8-8




e
Ilustrated Index e

NOTE: CAUTION: Do not overtighten the drain bolt.
® Use new O-rings when reassembling.
# Apply oil to O-rings before installation.

e Use liquid gasket, Part No. 08718 - 0001 or 08718 -
0003 6x1.0mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

e Clean the oil pan gasket mating surfaces before install-
ing. WASHER
Replace.

B16A2 engine:

DRAIN BOLT
44 N-m (4.5 kgf-m, 33 Ibft)

Do not overtighten.
OIL PAN

Refer to page 7-27
when installing.

OIL PAN
GASKET
Replace.

OIL BREATHER O-RING .
CHAMBER Replace, 11 N'm (1.1 kgf-m,
8 Ibfft}

g 6x1.0mm
11 N-m (1.1 kgf-m, 8 Ibf-ft}

olL
SCREEN

GASKET
Replace.

BAFFLE PLATE

OIL JET BOLT
16 N-m (1.6 kgf-m, 12 Ibf-ft}

OIL JET
Inspectian, page 8-10

B8 x 1.25 mm
24 N'm (2.4 kgf-m,
17 Ibfft),

ENGINE
OIL COOLER

a\ Ny, ! --

| AEE A

& C’f’j\——-}L .
7w &

()
; Q)
0-RING q
Replace.
OIL FILTER
Replacement, page 8-8
O-RINGS
Replace.
6x1.0 mm
ENGINE OIL PRESSURE SWITCH 11 Nem (1.1 kgf-m,
18 N-m (1.8 kgf-m, 13 Ibf-t) HEAD OIL CONTROL 8 Ibf-ft)

1/8 in. BSPT (British Standard  ORIFICE
Pipe Taper} 28 Threadsfinch.  Clean. OIL PUMP

- Overhaul, page 8-11
Use 1 .
proper liquid sealant Removal/inspection, page 8-13

Apply liquid gasket to {cont’d}
mating surface of engine block.
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IHustrated Index

{cont’d)

NOTE:

® Use new O-rings when reassembling.

® Apply oil to O-rings before installation.

® Use liquid gasket, Part No. 08718 - 0001 or 08718 —
0003.

¢ Clean the oil pan gasket mating surfaces before install-
ing.

® Apply liguid gasket to the recesses of the oil pan gas-

D16Y7 engine:

OIL PUMP

Overhaul, page 8-12
Inspection, page 8-13
Apply liquid gasket
to the mating surface
of the block.

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

ket {see page 7-27).

Replace.

Z oIl
SCREEN

GASKET
Replace.

6x 1.0 mm

TINm {11 kgbm,  App)y liguid gasket to
8 Ibf-ft) these points. p—

WASHER
Replace.
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CAUTION: Do not overtighten the drain bolt.

ENGINE OIL PRESSURE SWITCH
18 N-m (1.8 kgf-m, 13 Ibf-ft)

1/8 in. BSPT (British

Standard Pipe Taper)

28 threadsfinch, Use

proper liguid sealant.

OIL BREATHER
CHAMBER

O-RING
Replace.

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

OIL FILTER
Replacement, page 8-8

Apply liquid gasket to
these points.

OIL PAN
GASKET
Replace.

OIL PAN
Refer to page 7-27
when installing.

6 x1.0 mm
12 N-m (1.2 kgf-m, 8.7 (bf-ft)

DRAIN BOLT
44 N-m (4.5 kgf-m, 33 Ibf-ft}
Do not overtighten.

"




e,

NOTE: CAUTION: Do not overtighten the drain bolt.
e Use new O-rings when reassembling.
e Apply oil to O-rings before installation.
e Use liquid gasket, Part No. 08718 - 0001 or 08718 -
0003. ENGINE OIL PRESSURE SWITCH

e Clean the oil pan gasket mating surfaces before install- 18 N-m (1.8 kgf-m, 13 Ibft)
. 1/8 in. BSPT (British

ing.
9 Standard Pipe Taper)
. 28 Threads/inch. Use
D16YS, D16Y8 engines: proper liquid sealant.
O-RING
O-RING
Replace. Replace.
OIL BREATHER
OIL PUMP CHAMBER

Overhaul, page 8-12

Inspection, page 8-13  DOWEL PIN
Apply liquid gasket
to the mating surface
of the block.

6x 1.0 mm

11 Nem (1.1 kgfm,
@y smim

‘\OIL FILTER

Replacement, page 8-8
6 x 1.0 mm

11 N-m (1.1 kgf-m,
8 Ibfft)

BAFFLE PLATE
GASKET
Replace: OIL PAN
oL
SCREEN GASKET
Replace.
6x 1.0 mm 6 x 1.0 mm
11 N-m (1.1 kgf-m, 11 N-m [1.1 kgfm, OIL PAN
8 tbf-ft} 8 Ibf-ft) Refer to page 7-26
when installing.
WASHER
Replace.
& @ DRAIN BOLT
39 N-m {4.0 kgf-m, 29 Ibf-ft)
De not overtighten.
6 x 1.0 mm

12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

8-5




Engine Oil

Inspection

1. Park the vehicie on level ground, and turn off the
engine. Allow the oil a few minutes to drain back
into the oil pan so the dipstick will show the actual
level.

2. Make certain that the oil level indicated on the dip-
stick is between the upper and lower marks.

3. i the level has dropped close to the lower mark,
add oil until it reaches the upper mark.

CAUTION: Insert the dipstick carefully to avoid bend-
ing it.

B16A2 engine:

UPPER ——#+ DIPSTICK

D16Y5, D16Y7, D16Y8 engines:
DIPSTICK

Replacement \ ‘

CAUTION: Remove the drain bolt carefully while the
engine is hot; the hot oil may cause scalding.

1. Warm up the engine.

2. Drain the engine oil.

B16A2, D16Y7 engines:

WASHER

DRAIN BOLT Replace.

44 N-m {4.5 kgf-m, 33 Ibf-ft} k
Do not overtighten.

D16Y5, D16Y8 engines:

WASHER
Replace.

DRAIN BOLT
39 N-m (4.0 kgf-m, 29 Ibf-ft)
Do not overtighten.




3. Reinstail the drain bolt with a new washer, and refill
the engine with the recommended oil.

Requirement | APl Service Grade: Use an “Energy
Conserving” SJ grade oil or an
“Energy Conserving II” SH grade oil,
SAE 5W - 30 preferred.

You can also use an oi! that bears the
API CERTIFICATION mark.

Capacity B16A2 engine:
370 (3.9US gt, 3.3 Imp qt)
at oil change.
4.0¢ {42 US qt, 3.5 Imp at)
at oil change, including filter.
487 {5.1USqt, 4.2 Imp qt)
after engine overhaul.
D16Y7 engine:
3.6 ¢ (3.8US qt, 3.2 Imp gt!
at change, including filter.
3.3¢ (3.5US gt, 2.9 Imp at)
at change, without filter.
43¢ (45USqt, 3.8 Imp at
after engine overhaul.
D16Y5, D16Y8 engines:
3.3¢ (35 US qt, 2.9 imp qt}
at change, including filter.
3.0¢ {3.2US qt, 2.6 imp qt}
at change, without filter.
) 377 (3.9USqt, 3.3Impat)
. after engine overhaul.

Change Every 7,500 miles (12,000 km) or
12 months (Normal Conditions).
Every 3,760 miles {6,000 km) or

6 months (Severe Conditions}.

NOTE: Under normal conditions, the oil filter should be
replaced at every other oil change. Under severe condi-
tions, the oil filter should be replaced at each oil change.
The numbers in the middle of the APl Service label tell
you the oil’s SAE viscosity or weight. Select the oil for
your car according to this chart:

Ambient Temperature

5W 30 PREFERRED

-20 0 20 40 60 80 100°F

-30 —20 —;n 0 10 20 Sb Ta0°C
An oil with a viscosity of W - 30 is preferred for
improved fuel economy and year-round protection in the
car. You may use a 10W - 30 oil if the climate in your area
is limited to the temperature range shown on the chart.

API CERTIFICATION MARK

4,

APl SERVICE LABEL

Run the engine for more than three minutes, then
check for oil leakage.
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Oil Filter

Replacement \ ‘

3. Install the ol filter by hand.
® After the engine has been run, the exhaust pipe will

be hot; be careful when working around the exhaust 4. After the rubber seal seats, tighten the oil filter clock-
pipe. wise with the il filter wrench.
¢ Be careful when loosening the drain bolt while the
engine is hot. Burns can result because the oil tem- Tighten: 7/8 turn clockwise.
perature is very high, Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft}

1. Remove the oil filter with the oil filter wrench,

2. Inspect the threads and rubber seal on the new filter.
Wipe off the seat on the engine block, then apply a
light coat of oil to the new filter's rubber seal.

NOTE: Use only filters with a built-in bypass sys-
tem.

7H Appily oil to rubber seal
before installing.

.« | €

OfL FILTER WRENCH
07912 - 6110001

inspect threads and
rubber seal surface.
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Oil Pressure

Use this procedure to tighten the filter if eight num-
bers (1 to 8} are printed on the surface of the filter.

1) Make a mark on the oil filter base under the num-
ber that shows at the bottom of the filter when
the rubber seal is seated.

2} Tighten the filter by turning it clockwise seven
numbers from the marked point. For example, if a
mark is made under the number 2 when the rub-
ber seal is seated, the filter should be tightened
until the number 1 comes up to the marked point.

7/8 turn
clockwise.

Number when rubber Number after tightening.

seal is seated.

Number when rubber
seal is seated

Number after tightening |8 | 1|2 |3/]4 5|67

CAUTION: Using any procedure other than those
shown could result in serious engine damage due
to oil leakage.

After installation, fill the engine with oil up to the spec-
ified level, run the engine for more than three minutes,
then check for oil leakage.

Testing

If the oil pressure warning light stays on with the engine
running, check the engine oil level. If the oil level is cor-
rect:

1. Connect a tachometer.
2. Remove the engine oil pressure switch, and install an

oil pressure gauge.

ENGINE OIL PRESSURE SWITCH
MOUNTING HOLE

OIL PRESSURE GAUGE
{Commercially available}

ADAPTER
{1/8"-28, BSPT]
{Commercially available)

3. Start the engine. Shut it off immediately if the gauge
registers no oil pressure. Repair the problem before
continuing.

4. Allow the engine to reach operating temperature {fan
comes on at least twica). The pressure should be:

Engine Oil Temperature: 176°F (80°C}
Engine Oil Pressure:

At ldle: 69 kPa (0.7 kgf/fem?, 10 psi)
minimum

At 3,000 rpm: 340 kPa (3.5 kgf/cm?, 60 psi)
minimum

o [f the oil pressure is within specifications, replace
the oil pressure switch and recheck.

e If the oil pressure is NOT within specifications,
inspect the oil pump (see page 8-10).

8-9




Oil Jet (B16A2 engine)

Inspection

1. Remove the oil jet (see page 8-3) and inspect it as
foliows,

® Make sure that a 1.1 mm (0.04 in) diameter drill
will go through the nozzie hole {1.2 mm (0.05 in)
diameter).

® |Insert the other end of the same 1.1 mm (0.04 in)
drill into the oil intake {1.2 mm (0.05 in) diarme-
ter).
Make sure the check ball moves smoothly and
has a stroke of approximately 4.0 mm (0.16 in).

¢ Check the oii jet operation with an air nozzle. it
should take at least 200 kPa (2.0 kgficm?, 28 psi}
to unseat the check ball.

NOTE: Replace the oil jet assembly if the nozzle
is damaged or bent.

- 1.2 mm {0.05 in)
| |— 1.2 mm

[0.05 in}
-— JET NOZZLE

CHECK BALL ‘

CHECK BALL
SPRING

16 N-m (1.6 kgf'm, 12 Ibf+f1}

2. Mounting torque is critical. Be very precise when
installing.

Torque: 16 N-m (1.6 kgf-m, 12 Ibfft}

|\




Oil Pump

Overhaul

NOTE:

Use new O-rings when reassembling.

Apply oil to O-rings before installation.

Use liquid gasket, Part No. 08718 — 0001 or 08718 - 0003.

The rotors must be installed to the same direction in order.
After reassembly, check that the rotors move without binding.

B16AZ2 engine:

6x 1.0 mm
7 N-m (0.7 kgf-m, 5 1bfft)

OUTER ROTOR
inspection, page 8-13

INNER ROTOR
inspection, page 8-13
O-RING
Replace.
DOWEL
PIN

6x 1.0 mm
11 N-m {1.1 kgf-m,

PUMP
COVER

8 x 1.25 mm

PUMP HOUSING

Inspection, page 8-13 RELIEF VALVE 17 Ibf$t)
Apply liquid gasket Valve must slide freely
to the mating surface of in housing bore.
the ¢ylinder block Replace if scored. OIL SEAL
when installing. Replace.
@ Installation, page 8-14
SEALING BOLT SPRING
39 N'm (40 kgf-m,
29 Ibfft)

24 N'm (2.4 kgfm,

{cont’d)
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Oil Pump

Overhaul {cont'd) " ‘

NOTE:

® Use new O-rings when reassembling.

® Apply oil to O-rings before installation.

® Use liquid gasket, Part No. 08718 - 0001 or 08718 - 0003,
¢ The rotors must be installed to the same direction.
.

After reassemubly, check that the rotors move without binding. &x10mm

7 N-m (0.7 kgf-m, 5 Ibf-ft)
D16Y5, D16Y7, D16Y8 engines:

PUMP HOUSING OUTER ROTOR
Inspection, page 8-13 Inspecticn, page 8-13
Apply liquid gasket

to mating surface of INNER ROTOR

the cylinder block Inspection, page 8-13
when installing,

DOWEL PIN

PUMP COVER '

. Replace.

N

DOWEL PIN

\RELIEF VALVE

Valve must slide freely
in housing bore.
Replace if scored.

6x 1.0 mm OIl. SEAL

11 Nem (1.1 kgf-m, 8 Ibf-ft) Replace.
Installation, page 8-14

L]
SPRING g
@""‘“—* WASHER

SEALING BOLT
%/ 39 N-m (40 kgf-m,

29 Ibfft} \‘
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Removal/Inspection/Installation

9.

Drain the engine oil.

Turn the crankshaft and align the white groove on
the crankshaft pulley with the pointer on the lower
cover.

Remove the cylinder head cover and upper cover.

Remove the power steering pump belt, air condi-
tioner belt and the alternator belt.

Remove the crankshaft pulley and remove the lower
cover,

Remove the timing belt.
Remove the drive pulley.

Remove the oil pan and oil screen.

O-RING

DOWEL PIN Replace.

OlL PUMP

GASKET
Replace.

OIL SCREEN

Remove the oil pump.

10.

1.

12.

Remove the screws from the pump housing, then
separate the housing and cover.

Check the inner-to-outer rotor radial clearance on
the pump rotor. If the inner-to-outer rotor clearance
exceeds the service limit, replace the inner and
outer rotors.

Inner Rotor-to-Outer Rotor Radial Clearance
Standard (New): B16A2 engine 0.04 - 0.16 mm
{0.002 - 0.006 in}
D16Y5, D16Y7, D16Y8 engines
0.02 - 0.14 mm {0.001 - 0.006 in}

Service Limit:  0.20 mm (0.008 in}

OUTER ROTCR

INNER ROTOR

Check the housing-to-rotor axial clearance on the
pump rotor. If the housing-to-rotor axial clearance
exceeds the service limit, replace the set of inner
and outer rotors and/or the pump housing.

Housing-to-Rotor Axial Clearance

Standard {New): B16A2 engine 0.02 - 0.07 mm
{0.001 - 0.003 in)
D16Y5, D16Y7, D16Y8 engines
0.03 - 0.08 mm (0.001 - 0.003 in)

Service Limit:  ¢.15 mm {0.006 in)

HOUSING

{cont’d}
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Oil Pump

Removal/Inspection/installation (cont'd)

13. Check the housing-to-outer rotor radial clearance.
'f the housing-to-outer rotor radial clearance
exceeds the service limit, replace the set of inner
and outer rotors and/or the pump housing.

Housing-to-Outer Rotor Radial Clearance:
Standard (New): B16A2 engine 0.10 - 0.19 mm
(0.004 - 0.007 in}

D16Y5, D16Y7, D16Y8 engines
0.10 - 0.18 mm {0.004 - 0.007 in)
0.20 mm (0.008 in)

Service Limit:

HOUSING

14. Inspect both rotors and pump housing for scoring
or other damage. Replace parts if necessary.

15. Remove the old oil seal fram the oil pump.

16. Using the special tool, gently tap in the new oil seal

until the driver bottoms against the pump.

NOTE: The oil seal alone can be replaced without
removing the oil pump.

HANDLE DRIVER
077439 - 0010000

52 x 55 mm
07746 - 0010400

8-14

17,

18.

18.

20.

21,

Reassemble the oil pump, applying thread lock to
the purnp housing screws.

Check that the oil pump turns freely.
Apply a light coat of oil to the seal lip.

Install the two dowel pins and new O-ring on the oil
pump.

Apply liquid gasket to the cylinder block mating sur-
face of the oil pump.

NOTE:

¢ Use liquid gasket, Part No. 08718 - 0001 or 08718
- 0003.

Check that the mating surfaces are clean and dry
before applying liquid gasket.

Apply liquid gasket evenly, in a narrow bead cen-
tered on the mating surface.

To prevent leakage of oil, apply liquid gasket to
the inner threads of the bolt holes.

Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing the
¢ld residue.

After assembly, wait at least 30 minutes before
filling the engine with oil.

B16A2 engine:

Apply liquid
gasket along the
broken line.

PUMP HOUSING

D16Y5, D16Y7, D16Y8 engines:

Apply liguid gasket
along the broken fine.

PUMP HOUSING




e,

22, Install the oil pump on the cylinder bicck.
Apply grease to the lip of the oil pump seal.
Then, install the oil pump onto the crankshaft.
When the pump is in place, clean any excess grease
off the crankshaft and check that the cil seai lip is
not distorted.

B16A2 engine:
8 x 1.25 mm 6 x 1.0 mm
24 N'm (2.4 kgf-m, 11 N-m {1.1 kgf-m,
17 Ibft) 8 Ibf-ft)

O-RING
Replace.

GASKET
Replace.

. 6x1.0mm
— 11 N'm (1.1 kgf-m,

8 Ibf-ft)

OIL SCREEN

D16Y5, D16Y7, D16Y8 engines:

6x1.0mm
11 Nem (1.1 kgfm,

DOWEL PIN 8 Ibft]

..: \7"\

'g\ DOWEL PIN
(=)

=] " GASKET

Replace.
O-RING
Replace.
OIL SCREEN
6x 1.0 mm
6 x 1.0 mm 11 Nbm (1.1 kgf-m,
11 Nem 1.1 kgf-m, 8 Ibfft)
8 Ibf-ft)

23. install the oil screen.
24. Install the oil pan {see pages 7-26 or 7-27}.

NOTE: Clean the oil pan gasket mating surfaces.
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Intake Manifold/Exhaust System

Intake Manifold

Replacement ............ccccccicnineenniniinnnn. 9-2
Exhaust Manifold

Replacement ...........cccooevvciminniinciiinenn 9-6
Exhaust Pipe and Muffler

Replacement ..........cccccceivieninnesienennnnns 9-9
Three Way Catalytic Converter (TWC)

Inspection ..........ccccoviiinin i, 9-12
Heated Oxygen Sensor (HO2S)

Replacement ............cccocvvericnninnnnicnnans 9-12




Intake Manifold

Replacement

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

CAUTION:

¢ Check for folds or scratches on the surface of the gasket.

¢ Replace with a new gasket if damaged.

D16Y7 engine;

8x1.25mm
22 N'm (2.2 kgf-m, 16 Ibf-ft)

THROTTLE
BODY
See section 11.

GASKET
Replace.

8 x 1.25 mm
23 N-m (2.3 kgf-m,
17 Ibfft)

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

INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.

GASKET
Replace.

INTAKE MANIFOLD
BRACKET



D16Y5 engine:

6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft}

EGR CHAMBER

GASKETS
Replace.

INTAKE MANIFOLD
Replace if cracked or

if mating surfaces are 8x1.25 mm
damaged. i 21 N'm (2.1 kgf-m,
% 15 Ibf-ft)
= "_J:J‘
‘{X\ EXHAUST GAS
INTAKE AIR CONTROL RECIRCULATION
{IAC) VALVE (M/T) {EGR) VALVE
0-RING & =
Replace. S
s GASKET
Replace.
((f(‘@,‘v
gy
S
THROTTLE
BODY
See saction 11.

8x1.25 mm
22 N-m [2.2 kgf-m, 16 Ibfft}

GASKET
8 x 1.25 mm Replace.
24 Nem (2.4 kgf-m,
17 Ibfft) INTAKE MANIFOLD
BRACKET 8x1.25 mm
22 Nem (2.2 kgf-m,

8 x 1.25 mm 16 Ibf4t)

23 N-m (2.3 kgfm,

17 Ibiy)

{cont'd)

9-3



Intake Manifold

Replacement (cont’d)

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

CAUTION:
® Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

D16Y8 engine:

INTAKE MANIFOLD

Replace if cracked or

if mating surfaces are GASKET
damaged. "

Replace.

INTAKE AIR CONTROL
{IAC}) VALVE {M/T)

Q-RING
Replace. GASKET
Replace.
THROTTLE
BODY

See section 11.

8 x 1.25 mm
22 N'm (2.2 kgf-m,
16 Ibf-ft)

23 N'm (2.3 kgf-m,
17 Ibf-ft}

24 N-m (2.4 kgf-m, 8x 1.25 mm
17 Ibft} INTAXE MANIFOLD 22 N-m (2.2 kgfm,
BRACKET 16 Ibf-ft}
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B16A2 engine:
INTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.
GASKET
Replace.
B x 1.25 mm
22 N-m (2.2 kgf-m,
16 Ibf-ft)

o
GASKET

Replace.

THROTTLE
BODY
See section 11.

INTAKE AIR CONTROL

{IAC) VALVE 8x1.25mm

INTAKE MANIFOLD 8 1.25 mm 22 N'm {2.2 kgfm,
8 x 1.25 mm BRACKET 23"N_-m 2.3 kghm 16 Ibf-ft)
24 N-m (2.4 kgfm, 17 Ibft) i 4

17 loft)
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Exhaust Manifold

Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

CAUTION:
® Check for folds or scratches on the surface of the gasket.
e Replace with a new gasket if damaged.

D16Y5, D16Y7 engines:

PRIMARY HEATED
OXYGEN SENSOR

{PRIMARY HO2S)
8x1.25 mm 44 N-m (4.5 kgf-m, 33 Ibf-ft)
COVER 24 N'm (2.4 kgfm, 17 Ibf-ft) Replacement, page 9-12

EXHAUST
MANIFOLD

10 x1.25 mm
44 N-m (4.5 kgfm,
33 Ibf-f) GASKET
Replace.
8 x .25 mm
31 N-m (3.2 kgfm,
23 Ibfft)
Replace.
COVER THREE WAY CATALYTIC
CONVERTER (TWC)
tnspection, page 9-12.
EXHAUST MANIFOLD SECONDARY HEATED
BRACKET OXYGEN SENSOR
6x1.06mm [SECONDARY HO2S}

Replacement, page 9-13




D16Y8 engine:
EXHAUST
8x 1.26 mm
24 N-m (2.4 kgf-m, COVER MANIFOLD GASKET
17 Ibfft)

Replace.

8 x 1.25 mm

31 N'm (3.2 kgf-m,
23 Ibf-ft)

Replace.

PRIMARY HO2S
44 N-m (4.5 kgf-m, 33 Ibf-ft}
Replacement, page 9-13

EXHAUST MANIFOLD
BRACKET

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

{cont’d)
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Exhaust Manifold

Replacement {cont'd)

NOTE: Use new gaskets and self-locking nuts when reassembling.

CAUTION:
e Check for folds or scratches on the surface of the gasket.
¢ Replace with a new gasket if damaged.

B16A2 engine:
GASKET
EXHAUST Replace.
MANIFOLD
8x1.25 mm
24 N-m {2.4 kgf-m,
17 Ibf-ft) 8 x 1.25 mm
24 Nm (2.4 kgf-m,
17 Ibf-ft
. Q ’

COVER

COVER

10 x 1.25 mm
44 N'm (4.4 kgf-m,
SELF-LOCKING NUT 33 Ibfft)
Bx 1.25 mm
31 Nm (3.2 kgtm, 23 Ibf-ft) EXHAUST MANIFOLD
Replace. BRACKET

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

i@
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\l.

Exhaust Pipe and Muffler

Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

D16Y5, D16Y7 engines:

EXHAUST PIPE TIP
MUFFLER

GASKET
Replace.

HEAT SHIELD \:

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

ST 8xi28mm

22 N-m (2.2 kgf-m,
16 Ibfft)

Replace.

Tighten the bolts in
steps, alternating

6x1.0mm side-to-side.
9.8 N-m {1.0 kgi-m, 7.2 Ibf-it}
EXHAUST PIPE B
8x 1.25 mm
22 N'm (2.2 kgi-m, 16 Ibf-ft)

Replace.
Tighten the bolts in steps,
alternating side-to-side.

GASKET A%
T T2
Replace. : 0 GASKET
2N ] Replace.
/ \ SELF-LOCKING NUT

SELF-LOCKING NUT 8x1.25 mm
10 x 1.25 mm EXHAUST PIPE A 16 N-m {1.6 kgf-m, 12 Ibf-)
33 N-m (3.4 kgf-m, Replace.
25 Ibft)
Replace.

{cont'd}
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Exhaust Pipe and Muffler

Replacement {cont’'d)

NOTE: Use new gaskets and self-locking nuts when reassembling.

MUFFLER %‘ @/EXHAUST PIPE TIP
> )

AN

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

D16Y8 engine:

GASKET
Replace.

8 x1.25mm

22 N-m (2.2 kgf-m,
16 |bfft)

Replace.

Tighten the bolts in
steps, alternating
side-to-side.

HEAT SHIELD

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 lbf-ft}

SELF-LOCKING NUT
10 x 1.25 mm

33 N-m (3.4 kgfm,
25 Ibf-ft}

Replace.

EXHAUST PIPE B

SECONDARY HO2S
44 N-m (4.5 kgf-m, 33 Ibf-ft)

GASKET
Replacement, page 9-10

®‘// Repiace.
T™C

‘——————mspection, page 9-12
GASKETS

()
(@)

EXHAUST PIPE A

8x1.25 mm

22 N'm (2.2 kgf-m, 16 Ibfft}
Replace.

Tighten the bolts in steps,
alternating side-to-side.

SELF-LOCKING NUT

é Replace.

SELF-LOCKING NUT

10 x 1.25 mm 8 x 1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft} 16 N-m (1.6 kgf-m, 12 ibf-ft}
Replace. Replace.
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B16A2 engine:
i
' EXHAUST PIPE
MUFFLER <Q’/ TP
GASKET
Replace.
6x 1.0 mm
9.8 N'm (1.0 kgf-m, 7.2 Ibf+t)
HEAT 8x1.25mm
SHIELD

22 N'm {2.2 kgf-m,
16 Ibf-ft)

Replace.

Tighten the bolts in
steps, alternating

‘ 6x 1.0 mm side-to-side.

9.8 N'm (1.0 kgf-m,
7.2 Ibfft}
EXHAUST
PIPEB
. SELF-LOCKING NUT
10 x 1.25 mm
23 N'm (3.4 kgf-m, 24 Ibift)
PRIMARY HEATED
Replace.
OXYGEN SENSOR

{PRIMARY HO2S)

44 N-m (4.5 kgf'm,

33 Ibfft)

Replacement, page 9-13

@\ SECONDARY HEATED

OXYGEN SENSOR
(SECONDARY HO2S)
44 N-m (4.5 kgf-m,

33 Ibfft)

Replacement, page 9-13

GASKET
Replace.

TWC

GASKETS Inspection, page 9-12

Replace.

EXHAUST
PIPE A 8x1.25mm
22 N-m {2.2 kgf-m, 16 Ibf4t)
Replace.
SELF-LOCKING NUT SELF-LOCKING NUT GASKET Tlghten_the l?olts in §teps,
10 x 1.25 mm Bx 125 mm Replace. alternating side-to-side.
54 N-m (5.5 kgf-m, 40 Ibf-ft) 16 N-m (1.6 kgf-m,
Replace. 12 Ibfft}
Replace.
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TWC

HO2S

Inspection

1. Using a flashlight, make a visual check for plugging,

melting and cracking of the catalyst.

D16Y5, D16Y7 engines:

B16A2, D16Y8 engines:

FLASHLIGHT

9-12

Replacement

Primary HO2S:

1.

Remove the primary HO2S,

D16Y5, D16Y7 engines:

a. Disconnect the primary HO2S connector, then
remove the cover,

8 x1.25 mm
24 N'm {2.4 kgf-m,
17 ibf-ft)

PRIMARY HO2S %
CONNECTOR //@ |
~

b.

PRIMARY HO2S
44 N-m (4.5 kgf-m, 33 Ibff) "~




. |0®

B16A2, D16Y8 engines:

a. Disconnect the primary HO2S connector then
remove the primary HO2S.

B16A2 engine

PRIMARY
HO2S CONNECTOR

PRIMARY HO2S
44 N-m (4.5 kgf-m,
33 Ibff1)

D16Y8 engine

PRIMARY HO2S
CONNECTOR
PRIMARY HO2S
44 N-m {4.5 kgf-m, 33 Ibf-ft}

2. Install the primary HO2S in reverse order of removal.

Secondary HOZS:
1. Remove the secondary HO2S.
D16Y5, D16Y7 engines:

a. Disconnect the secondary HO2S connector,
then remove the secondary HO2S.
02 SENSOR
WRENCH
{Commercially
available}

SECONDARY HO2S
44 N-m {4.5 kgf-m, 33 Ibf-ft)

B16A2, D16Y8 engines:
a. Remove the grommet, and pul! out the secondary

HO2S connector, then disconnect the secondary
HO2S connector.

SECONDARY HO2S
CONNECTCR

GROMMET

{cont'd}
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HO2S

Replacement (cont’d)

b. Remove the secondary HO2S.

02 SENSOR WRENCH

(Commercially available)

SECONDARY HO2S
44 Nem (4.5 kgf-m, 33 Ibf-ft)

2. Install the secondary HO2S in reverse order of
removal.
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IHustrated Index

System is under high pressure when the
engine is hot. To avoid danger of releasing scalding
engine coolant, remove the cap only when the engine is

CAUTION: If any engine coolant spills on painted por-
tions of the body, rinse it off immediately.

cool.

Total Cooling System Capacity [Includ

reservoir (0.4 { (0.42 US gt, 0.35 Imp qt}}]:

NOTE:

® Check all cooling system hoses for damage, leaks or
deterioration and replace if necessary.

¢ Check all hose clamps and retighten if necessary.

® Use new O-rings when reassembling.

ing heater and

4.2¢ (4.4USqt, 3.7 Imp gt)*

M
dl 507 {5.3US qt, 4.4 Imp qt)*?
AT 4.1¢ (4.3 US gt, 3.6 Imp gt)*?
437 (4.5 US qt, 3.8 Imp qt)**

CvT 437 (45USqt, 3.8Imp qt)

*1: D16Y5, D16Y7, D16Y8 eng
*2: B16A2 engine

ines RADIATOR CAP
Pressure test, page 10-8

» . 6x1.0mm
3: D16Y7 engine 9.8 Nem {1.0 kgf-m,
*4: D16Y8 engine RADIATOR 7.2 Ibfft)
Engine coolant refilling and bleeding,
page 10-7 UPPER BRACKET
Leak test, page 10-9 AND CUSHION
UPPER Inspect soldered joints and
RADIATOR seams for leaks.
HOSE Blowfout di_r;from betwezn ) ‘ COOLANT
: core fins with compressed air. = | RESER
If insects, etc., are clogging g}) VOIR
radiator, wash them off with
=, S

5x0.8mm
A: 4.4 N-m (0.45 kgf-m, 3.3 Ibf-ft)
B: 5.4 N-om (0.55 kgf-m, 4.0 Ibfft)

6x1.0mm
7.2 N'm {0.73 kgf-m,
5.3 Ibf-ft}

RADIATOR
RADIATORFAN pan

FAN MOTOR SHROUD

A TOYQ RADIATOR manufactured radiat
B: NIPPONDENSQ manufacfared radiator

10-2

low pressure water.

LOWER

LOWER CUSHION

RADIATOR
HOSE

O-RING

DRAIN Replace.

PLUG

ATF COOQLER
HOSE

Refer to section 14
when installing.

ar

\V

«|@




Engine Hose Connections:
D16Y7 engine:

IAC VALVE

WATER BYPASS
HOSE

THERMOSTAT
HOUSING

O-RING
Replace.

CONNECTING
PIPE

0-RING

Replace. J HEATE
EATER
HEATER VALVE
HOSES

{cont'd)
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lllustrated Index

(cont'd)

Engine Hose Connections:

D16Ys, D16Y8 engines:

IAC VALVE
(A/T)

CONNECTING
PIPE

O-RING
Replace.

WATER BYPASS
HOSE

IAC VALVE

M/ THERMOSTAT

HOUSING

O-RING
Replace.

CONNECTING ’ \\

PIPE Q)

O-RING HEATER
Replace. VALVE

HEATER
HOSES




Engine Hose Connections:

B16A2 engine:
IDLE AIR CONTROL
{IAC) VALVE THERMOSTAT
HOUSING
CONNECTING
PIPE
0-RING
Replace,

@
WATER BYPASS
HOSE
ENGINE OIL COOLER
ENGINE OIL
COOLER BYPASS
HOSES
HEATER
O-RING VALVE
Replace. HEATER

HOSES
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Radiator

Replacement o ‘

1. Drain the engine coolant, 5. Remove the fan shroud assemblies and other parts
from the radiator.
2. Remove the upper and lower radiator hoses, and
ATF cooler hoses, Install the radiator in the reverse order of removal:
3. Disconnect the fan motor connector. ‘ NOTE:
® Setthe upper and lower cushions securely.
4. Remove the radiator upper bracket, then pull up the ® Fill the radiator with engine coolant and bleed
radiator. the air.
UPPER BRACKET o 1.omm
9.8 N'm (1.0 kgfm,
RADIATORCAP o\ o USHION TR 10ke
ATF COOLER
HOSES (A/T) RESERVOIR HOSE

Refer to section 14
when installing. %

UPPER RADIATOR HOSE

6x 1.0 mm
7.2 N-m (0.73 kgf-m,
5.3 ibf-ft)

/ RESERVOIR TANK

RADIATOR FAN/SHROUD

ASSEMBLY LOWER CUSHION

O-RING
Replace.

LOWER RADIATOR HOSE

FAN MOTOR
CONNECTOR

ATF COOLER
PIPES (A/T)

10-6




- | @

. '@

Engine Coolant Refilling and Bleeding

CAUTION: When pouring engine coolant, be sure to
shut the relay box lid and not to let coolant spill on the
electrical parts or the paint. If any coolant spills, rinse it
off immediately.

1.

4,

Slide the heater temperature control lever to maxi-
mum heat. Make sure the engine and radiator are
cool to the touch.

Remove the radiator cap.

Loosen the drain plug, and drain the coolant.

DRAIN PLUG

Remove the drain bolt from the cylinder block.

D16Y5, D16Y7, D16Y8 engines:

WASHER DRAIN BOLT
Replace. 78 N'm (8.0 kgf-m, 58 Ibf-ft)

B16A2 engine:

WASHER
Replace.

DRAIN BOLT
78 N-m {8.0 kgf-m, 58 Ibf-ft)

Apply liquid gasket to the drain bolt threads, then
reinstall the bolt with a new washer and tighten it
securely.

Tighten the radiator drain plug securely.

Remove, drain and reinstall the reservoir. Fill the
tank halfway to the MAX mark with water, then up
to the MAX mark with antifreeze.

MAX MARK

{cont’d)
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Radiator

Engine Coolant Refilling and Bleeding (cont'd) \ ‘
8. Mix the recommended antifreeze with an equal 9. Pour coolant into the radiator up to the base of the

amaount of water in a clean caontainer. filler neck, and install the radiator cap loosely.

NOTE:

e Use only genuine Honda antifreeze/coolant.

® For best corrosion protection, the coolant con-
centration must be maintained year-round at
50% minimum. Coolant concentrations less than
50% may not provide sufficient protection
against corrosion or freezing.

# Coolant concentrations greater than 60% will
impair cooling efficiency and are not recom-
mended.

CAUTION:

* Do not mix different brands of antifreeze/coolants.

® Do not use additional rust inhibitors or anti-rust
products; they may not be compatible with the
coolant.

Engine Coolant Refill Capacity [including reservoir
{0.4 ¢ (0.42 US qt, 0.35 Imp qt))}:

M/T 3.87{4.0US qt, 3.3 Imp gt)™ 10. Start the engine and let it run until it warms up (the
4.5¢ (4.8 US qt, 4.0 Imp gt}*2 radiator fan comes on at least twice}.
3.7¢ (3.9 US qt, 3.3 Imp gn)*?
AT 3.97 (4.1US gt 24 Im;p) gt)*‘ 11. Turn off the engine. Check the level in the radiator, \—v
i add coolant if needed.
cvT 392 {4.1US qt, 3.4 Imp qt)

*1: D16Y5, D16Y7, D16Y8 engines 12. Put the radiator cap on tightly, then run the engine
*2: B16A2 engine again and check for leaks.

*3: D16Y7 engine
*4: D16Y8 engine




-

=

ri

. Cap Testing

1. Remaove the radiator cap, wet its seal with engine
coolant, then install it on the pressure tester.

RADIATOR PRESSURE TESTER
{Commercially available}

RADIATOR

ADAPTOR
(for 32 mm neck, low profile}

2. Apply a pressure of 93 - 123 kPa {0.95 - 1.25 kgf/erm?,
14 - 18 psil.

3. Check for a drop in pressure.

If the pressure drops, replace the cap.

Testing

1. Wait until the engine is cool, then carefully remove
the radiator cap and fill the radiator with engine
coolant to the top of the filler neck.

2. Attach the pressure tester to the radiator and apply
a pressure of 93 - 123 kPa {0.95 - 1.25 kgficm?, 14 -
18 psi).

ADAPTOR

RAD'ATOR PRESSURE {for 32 mm neck, low profile)
TESTER
{Commercially available)

3. Inspect for engine coolant leaks and a drop in pres-
sure.

4. Remove the tester and reinstall the radiator cap.

NOTE: Check for engine oil in the coolant and/or
coolant in the engine oil,
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Thermostat

Replacement

NOTE: Use a new O-ring when reassembling.

THERMOSTAT
Install with pin up.

RUBBER SEAL
Replace.

THERMOSTAT
COVER

THERMOSTAT
HOUSING

ENGINE COOLANT
TEMPERATURE (ECT)
SWITCH

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

O-RING
Replace. 6x1.0mm
12 N-m (1.2 kgt-m, 8.7 Ibft)
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ECT Switch *

Testing

Replace the thermostat if it is open at room temperature.

To test a closed thermostat:

1. Suspend the thermostat in a container of water as
shown.

THERMOMETER

THERMOSTAT

2. Heat the water, and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

CAUTION: Do not let the thermometer touch the
bottom of the hot container.

3. Measure lift height of the thermostat when fully

open.
STANDARD THERMOSTAT
Lift height: above 8.0 mm (0.31 in}

Starts opening: 169° — 176°F (76° - 80°C)
Fully open: 194°F {90°C)

Testing

Removing the ECT switch while the engine
is hot can cause the coolant to spray out, seriously scald-
ing vou. Always let the engine and radiator cool down
before removing the ECT switch.

NOTE: Bleed air from the cooling systern after installing
the ECT switch {see page 10-7).

1. Remove the ECT switch from the thermostat hous-
ing (see page 10-10).

2. Suspend the ECT switch in a container of water as
shown.

THERMOMETER

ECT
SWITCH

3. Heat the water, and check the temperature with a
thermometer.

CAUTION: Do not let the thermometer touch the
bottom of the hot container.

4. Measure the resistance between the A and B termi-
nals according to the table.

Terminai

Operation Temperature

196° — 203°F
O——0

ON {91° - 95°C)

SWITCH 5° - 16°F (3° - 8°C)

OFF | lower than the tempera-

ture when it goes on
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Water Pump

lllustrated Index

NOTE:
® Use new O-rings when reassembling.
® Use liquid gasket, Part No. 08718 — 0001 or 08718 - 0003,

D16Y5, D16Y7, D16Y8 engines:

ECT GAUGE

SENDING UNIT 6x 1.0 mm

9 Nem {0.9 kgf-m, 9.8 N-m (1.0 kgf-m,
7 Ibfft) 7.2 Ibft)

Apply liguid gasket
to the threads.

ENGINE COOLANT
TEMPERA TURE (ECT} O-RING

SENSOR Replace. )

18 Nem (1.8 kgfm, pac WATER OUTLET
13 Ibfft) COVER

Apply liquid gasket

to mating surface.
O-RING
Replace.

WATEF! PUMP O-RING
Inspection, page 10-14 Replace. ECT SWITCH
24 N-m (2.4 kgf-m,
17 Ibfft)

6x 1.0 mm
12 N'm (1.2 kgf-m,
8.7 Ibf-ft)

O-RINGS
Replace.

6x 1.0 mm
12 N-m {1.2 kgf-m,
8.7 Ibf-ft)
10 x 1.25 mm
44 N'm (4.5 kgf-m,
33 Ibfft)
O-RING
Replace. O-RING CONNECTING PIPE

Replace.
CONNECTING PIPE




1@

B16A2 engine:
WATER QUTLET
COVER
Apply liquid gasket
to mating surface.
6x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 Ibi-ft)
ECT GAUGE
SENDING UNIT g;“'l';‘g
9 N-m (0.9 kgf-m, place.
7 Ibf-ft) ENGINE COOLANT
Apply liquid gasket TEMPERATURE (ECT)
to the threads. SENSOR
18 N-m {1.8 kgf-m,
13 Ibf-ft} O-RING
Replace.
ECT SWITCH
24 N'm (2.4 kgf'm,
17 bf-ft)
O-RING
Replace.

6 x 1.0 mm
12 N'm (1.2 kgt-m,
8.7 Ibft)

1D ;
ST ¢ O-RING

Replace.
' CONNECTING
PIPE
O-RING
Replace.

6x 1.0 mm WATER PUMP
12 N-m {1.2 kgfm, Inspection, page 10-14
8.7 Ibf-ft)
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Water Pump

Inspection

1. Remove the timing belt (see section 6).

2. Turn the water pump pulley counterclockwise.
Check that it tarns freely.

3. Check for signs of seal leakage.

NOTE: A small amount of “weeping” from the bleed
hole is normal,

D16Y5, D16Y7, D16Y8 engines:

BLEED
HOLE

BLEED HOLE

B16A2 engine:
BLEED HOLE

BLEED HOLE

Replacement o

1. Remove the timing belt {see section 6).
2. Remove the water pump by removing five bolts.

NOTE: Inspect, repair and clean the O-ring groove
and rmating surface with the cylinder block.

D16Y5, D16Y7, D16Y8 engines:

WATER PUMP

TV
- u/

A
SN

W)
iy

&

N

g
Zzal

Y
3

6x 1.0 mm
12 N'm (1.2 kgf-m, 10 x 1.25 mm \
8.7 |bf-ft) 44 N-m (4.5 kgf-m,

33 Ibf-ft)

B16A2 engine:

WATER
PUMP

O-RING
Replace,
6x 1.0 mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft)

3. Install the water pump in the reverse order of removal.

NOTE:
® Keepthe O-ring in position when installing.
¢ Ciean the spilled engine coolant, \






