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Engine Assembly 

Special Tools 

Ref. No. Too l N u m b e r Descr ipt ion Qty 
© 0 7 A A K - S N A A 1 2 0 Universa l Eyelet 1 

© 0 7 0 A G - S J A A 1 0 S S u b f r a m e Al ignment Pin 1 

© © 
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Engine Removal 

S p e c i a l T o o l s R e q u i r e d 
* E n g i n e hanger adapter V S B 0 2 C 0 0 0 0 1 5 * 
* E n g i n e support hanger , A a n d R e d s A A R - T 1 2 5 6 * 
* Front s u b f r a m e adapter V S B 0 2 C 0 0 0 0 1 8 * 
* Un iversa l eyelet 0 7 A A K - S N A A 1 2 0 
* : T h e s e spec ia l tools a re avai lable through the Honda 

Tool and E q u i p m e n t P rogram, 888-424-6857 

MOTE: 
* U s e fender c o v e r s to avo id d a m a g i n g painted 

s u r f a c e s . 
* T o avoid d a m a g i n g the wir ing and te rmina ls , unplug 

the wir ing c o n n e c t o r s careful ly wh i le holding the 
connector portion, 

* Mark all wir ing a n d h o s e s to avo id misconnec t ion . 
A l s o , be s u r e that they do not contact other wir ing or 
h o s e s , or interfere wi th other parts. 

1, R e m o v e the hood suppor t rod, then use it a s s h o w n 
to prop the hood in the w ide -open posit ion. 

2. R e m o v e the front grille cover : 

* 2-door (see page 20-257) 
• 4-door fsee page 20-257) 

3. R e m o v e the strut brace (if equipped) (see page 
20-289). 

4. Re l ieve the fuel p r e s s u r e (see page 11-332). 

5. Do the battery removal procedure fsee page 22-90). 

6. R e m o v e the intake air duct (see step 2 on page 
10-12). 

7. R e m o v e the air c leaner a s s e m b l y (see page 11-359). 

8. R e m o v e the h a r n e s s c l a m p s (A), then remove the ' 
battery b a s e (B). 

9, R e m o v e the water separator (see s tep 3 on page 
9-3), 

10. D isconnect the battery cab les (A) f rom the under-
hood fuse / re lay box. 

11. D isconnect the h a r n e s s connector (B), and r e m o v e 
the h a r n e s s connector f rom the bracket (C). 

(cont'd) 
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Engine Assembly 

Engine Removal (cont'd) 

12. R e m o v e the engine control module (ECM) / 
powertrasn control module (PCM) cover (Ah then 
r e m o v e the three bolts (B) secur ing the E C M / P C M . 

13. D isconnect the E C M / P C M connectors (A) and the 
eng ine wire h a r n e s s connector (Bh 

14. R e m o v e the h a r n e s s c l a m p s (C) and the bracket (D). 

15. D isconnect the evaporat ive e m i s s i o n (EVAP) 
canister hos e (A) and the brake booster v a c u u m 
h o s e ( B ) . 

16. R e m o v e the quick-connect fitting c o v e r (A), then 
d isconnect the fuel feed h o s e (B) (see page 11-340). 
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17, R e m o v e the drive belt (see page 4-30). 

18. R e m o v e the power steer ing (P/S) p u m p (A) without 
d isconnect ing the P /S h o s e s , and the P/S hose 
bracket (B). 

19. Wal t until the eng ine is coo l , then careful ly remove 
the radiator c a p , 

20. R e m o v e the A / C c o n d e n s e r fan s h r o u d a s s e m b l y 
(see page 10-13). 

21. M/T mode l : R e m o v e the three bolts secur ing the 
shift c a b l e holder, then r e m o v e the shift cab le and 
the se lec t cab le . Do not bend the c a b l e s e x c e s s i v e l y 
(see step S on page 13-8), 

22 . fvl/T mode l : R e m o v e the clutch s l a v e cyl inder and 
the c lutch line bracket mount ing nut. Do not 
operate the c lutch pedal once the s lave cy l inder h a s 
been r e m o v e d (see step 6 on page 13-7). 

23 . R a i s e the vehic le on the lift. 

24. R e m o v e the front w h e e l s . 

25. R e m o v e the s p l a s h sh ie ld . 

26. L o o s e n the drain plug in the radiator, and drain the 
engine coolant (see page 10-6). 

27. Drain the engine oil (see page 8-9). 

28. Drain the t r a n s m i s s i o n fluid: 

• Manual t r a n s m i s s i o n (see page 13-5) 
• Automat ic t r a n s m i s s i o n (see page 14-231) 

29. R e m o v e exhaust pipe A. 

(cont'd) 
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Engine Assembly 

Engine Removal (cont'd) 

30. A / T mode l : R e m o v e the shift cable: 

8 For S a i t a m a Factory-produced mode ls (see step 
44 on page 14-238). 

* For Marysvi l le , Oh io Factory -produced mode ls 
(see step 46 on page 14-239). 

31. R e m o v e the d a m p e r fork (see page 18-31). 

32. Separa te the knuckles f rom the lower a r m s 
(see page 18-14). 

33 . R e m o v e the dr iveshafts (see page 16-4). Coat all 
prec is ion- f in ished sur faces with n e w engine oil. T ie 
a plastic bag over the driveshaft e n d s . 

34. R e m o v e the bolt (A) secur ing the P /S fluid line 
b racke t and u n c l a m p the P /S fluid line c l a m p (B) on 
the front s u b f r a m e . 

A B 

35. R e m o v e the bolts secur ing the steering gearbox 
mounting bracket (A) and the heat shie ld (B). (right 
side) 
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38. R e m o v e the bolts secur ing the steer ing gearbox 
stiffeners (A) and the w a s h e r s (B). (left side) 

39, A / T model : D isconnect the A T F cooler h o s e s , then 
plug the l ines a n d h o s e s . 

' 7 m 

40. D isconnect the heater h o s e s (A) and the upper 
radiator h o se (B). 

41, D isconnect the quick connector f rom the 
thermostat cover (see step 3 on page 10-8). 

42. Attach the engine hanger adapter (VSB02C000015) 
to the threaded hole in the cyl inder head . 

(cont'd) 
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Engine Assembly 

Engine Removal (cont'd) 

43. Install the engine support hanger (AAR-T1256) , 46. M/T model : R e m o v e the rear engine m o u n t 
then attach the hook to the slotted hole in the 

44. Disconnect the v a c u u m hose (A) and remove the 47. A / T model : R e m o v e the rear engine mount (A), then 
front engine mount stop (B), then remove the front remove the rear engine mount upper bracket (B). 
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48. R a i s e the vehic le on the lift. 

49. R e m o v e the nuts secur ing the lower t r a n s m i s s i o n 
mount. 

50. D isconnect the A / C c o m p r e s s o r clutch connector 
f A ) , then r e m o v e the A C c o m p r e s s o r (B) without 
d isconnect ing the A / C h o s e s . Do not bend the A / C 
h o s e s e x c e s s i v e l y . 

51, R e m o v e the s u b f r a m e middle mounts , 

52. Attach the front subf rame adapter (VSB02C000016) 
to the s u b f r a m e and hang the belt (A) of the 
subf rame adapter over the front of the subf rame 
(B), then secure the belt with its stop (C). 

53, R a i s e the jack and line up the slots in the front 
subf rame adapter a r m s with the bolt holes on the 
jack b a s e , then secure ly attach t h e m with four bolts. 

(cont'd) 
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Engine Assembly 

Engine Removal (cont'd) 

54. R e m o v e the four 12 x 1.25 m m bolts (A), the front 
sub f rame mount ing bolts (B) secur ing four 
stsffeners (C), then lower the front subf rame (D). 

D 

R e p l a c e . R e p l a c e . 

55. L o w e r the vehic le on the lift. 

56. Suppor t the engine with a jack and a w o o d block 
under the oil pan . 

57. R e m o v e the ground cab le (A). 

58. R e m o v e the s ide engine mount bracket (B). 

59. Install the universal eyelet ( 07AAK-SNAA120 ) . 

60. Attach a cha in hoist (A) to the universal eyelet (B), 
• and the t r a n s m i s s i o n hook (C), then lift the engine / 

t r a n s m i s s i o n until it is secure ly supported by the 
chain h o i s t and remove the engine support hanger . 

A / T m o d e l 

M / T model 
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61. R e m o v e the upper t r a n s m i s s i o n mount bracket 
mount ing bolts. 

N O T E : Do not remove the T O R X bolt (A) f rom the 
upper t r a n s m i s s i o n mount. If the TORX bolt is 
r e m o v e d , the upper t r a n s m i s s i o n mount m u s t be 
replaced a s an a s s e m b l y . 

M / T mode l 

82. R e m o v e the ground cable . 

63. Check that the eng ine / t ransmiss ion is complete ly 
free of v a c u u m h o s e s , fuel h o s e s , coolant h o s e s , 
and electrical wir ing. 

64. S low ly lower the eng ine / t ransmiss ion about • 
150 m m (6 in.). Check once again that all h o s e s and 
electrical wir ing are d isconnected a n d free from the 
eng ine / t ransmiss ion , then lower it all the w a y . 

65. D isconnect the chain hoist f rom the eng ine / 
t r a n s m i s s i o n . 

66. Ra ise the vehic le , and remove the eng ine / 
t ransmiss ion f rom under the vehic le . 
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Engine Assembly 

Engine Installation 

S p e c i a l T o o l s Required 
* Un iversa l eyelet 0 7 A A K - S N A A 1 2 0 \ ' 
* Eng ine hanger adapter V S B 0 2 C 0 0 0 0 1 5 * 
* Eng ine support hanger, A and R e d s A A R - T 1 2 5 6 * 
* Front subf rame adapter V S B 0 2 C 0 0 0 0 1 6 * 
* S u b f r a m e al ignment pin 0 7 0 A G - S J A A 1 0 S 
* - .These specia l tools are avai lable through the Honda Tool and Equipment Program, 888-424-6857 

1. Install the engine mount brackets and the a c c e s s o r y brackets, then tighten their bolts to the speci f ied torque. 

R E A R EiMGilME 
MOUNT B R A C K E T ( A / T m o d e l ) 

A / C C O M P R E S S O R B R A C K E T 
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2, Ra ise the veh ic le on the lift, and position the 
eng ine / t ransmiss ion under the v e h i c l e ; L o w e r the 
vehic le , and install the universa l eyelet (07AAK-
S N A A 1 2 0 ) . At tach a chain hoist to the universal 
eyelet a n d the t r a n s m i s s i o n hook, then lift the 
engine into posit ion in the vehic le . 

N O T E : Reinstal l the mount ing bolts and support 
nuts in the s e q u e n c e given in the fol lowing s teps . 
Fai lure to fol low this s e q u e n c e m a y c a u s e 
e x c e s s i v e no ise and vibrat ion, and reduce engine 
mount life. 

A /T model 

M/T modal 

3. Attach the engine hanger adapter (VSB02C000015) 
to the threaded hole in the cyl inder head . 

V S B 0 2 C 0 0 0 0 1 5 

4. Install the engine support hanger (AAR-T1256) , 
then attach t h e hook to the slotted hole in the 
engine hanger adapter. T ighten the w ing nut (A) by 
hand to lift and support the eng ine / t ransmiss ion . 

N O T E : Be careful w h e n working around the 
windsh ie ld . 

\ 

(cont'd) 

5-13 



Engine Assembly 

Engine Installation (cont'd) 

5. T ighten the upper t r a n s m i s s i o n mount bracket 
mounting bolts to the speci f ied torque. 

M / T model 

A / T model 

12 m 1.25 mm 
5 9 N-m (6.0 k g f - m , 43 Ib f - f t ) 
Replace. 

12 M*m 
( 1 . 2 k g f m , 8.7 Ib f - f t ) 

6. Install the ground cable . 

7. Support the engine with a jack and a w o o d block 
under the oil pan. 

8. R e m o v e the cha in hoist. 

9. R e m o v e the universal eyelet . 

10. Install the s ide engine mount b racke t then tighten 
the s ide engine mount bracket mounting bolts in 
the numbered s e q u e n c e s h o w n . 

© 12 x 1.25 m m 
6 4 N-m (6 .5 k g f - m , 47 Ib f - f t ) 

11. Install the ground cable . 
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12. R a i s e the vehic le on the lift. 

13. U s i n g the front subf rame adapter (VSB02C000016) 
a n d a jack, ra ise the front s u b f r a m e up to the body. 

VSBO2C0OO016 

B C A 
12 x1.25 mm 12 x 1.25 mm 1 4 x 1 , 5 mm 
5 4 N-m 9 3 N-m 103 N*m 
15,5 kgf.m, (9.5 kgf-m, 69 Ibf-ft) 110.5 kgf-m, 75 .9 Ibf-ft) 
40 Ibf-ft) R e p l a c e . R e p l a c e . 

14. L o o s e l y instal t h e n e w f r o n t s u b f r a m e m o u n t i n g 
b o l t s t f o u i H A l t h e 12 x 1 ,25 m m b o l t s ( f o u r ) IB) ( C I 
a n d t h e s t i f f e n e r s t f o u r ) CD) 

1 5 . L o o s e l y i n s t a l ? t h e s u b f r a m e m i d d l e m o u n t 

A \ \ ( \ 

16. R e m o v e the jack and the front subf rame adapter. 

17. Insert the subf rame al ignment pin (070AG-
S J A A 1 0 S ) through the posit ioning slot (A) on the 
right rear stiff ener , through the posit ioning hole (B) 
on the s u b f r a m e , and into the posit ioning hole (C) 
on the body, then loosely tighten the subf rame 
right rear mount ing bolt. 

0 7 0 A G - S J A A 1 0 S 
N O T E : U s e 15.7 m m s i d e . 

18. Insert the subf rame al ignment pin through the 
posit ioning slot on the le f t rear stiffened through 
the posit ioning hole on the subf rame, and into the 
posit ioning hole on the body, then loosely t ighten 
the subf rame left rear mount ing bo l t 

19. Us ing the subf rame al ignment pin in p lace, tighten 
the right rear mounting bolt. 

20. Us ing the subf rame al ignment pin in place, t ighten 
the left rear mounting bol t 

21. Tighten the stsffener mounting bolts to the 
speci f ied torque. 

22. Tighten the front and rear sub f rame mounting bolts 
to the speci f ied torque. 

23. C h e c k that the posit ioning slots on the right/left 
rear stiffened the positioning holes on the 
s u b f r a m e , and the posit ioning holes on the body 
are a l igned using the sub f rame a l ignment pin. 

(cont'd) 
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Engine Assembly 

Engine installation (cont'd) 

24. Tighten the bolts secur ing the subf rame middle 
mounts . 

25. Tighten the nuts secur ing the lower t ransmiss ion 
mount. 

4 4 N-m (4.5 kgf-m, 33 Ibf-ft) 

26. Lower the vehic le on the Sift. 

27. R e m o v e the engine support hanger and the engine 
hanger adapter. 

28. Tighten the front engine mount bolt (A), then install 
the front engine mount stop (B) and connect the 
v a c u u m hose "(C). 

29. A / T model : Install the A T F cooler pipe brackets (D). 

30. M/T model : Install the rear engine m o u n t 
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31. A / T mode l : Install the rear engine mount upper 
bracket f A h then install the rear engine mount (B). 

32, L o o s e n the mounting bolts for the s ide engine 
mount bracket, then retighten the bolts in the 
numbered s e q u e n c e s h o w n . 

(D 12 x 1=25 m m 
6 4 N-m | 6 S kgf-m, 47 Ibf f t ) 

33. L o o s e n the mounting bolts for the upper 
t ransmiss ion mount b racke t then retighten them to 
the speci f ied torque. 

M / T mode l 

A / T mode l 

1 2 x 1 . 2 5 m m 
5 9 N-m (6.0 kgf- in. 4 3 Ibf-ft) 
R e p l a c e . 

(cont'd) 
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Engine Assembly 

Engine Installation (cont'd) 

34. Connec t the quick connector to the thermostat 
c o v e r {see step 11 on page 10-8). 

35. Connect the heater h o s e s (A) and the upper 
radiator hose (B). 

36, A / T model : Connect the A T F cooler h o s e s (A), and 
secure the h o s e s with the c l ips IB) (see page 
14-260). 

B A 

B A 

37. Install the bolts secur ing the steering gearbox 
stiffeners (A) and the w a s h e r s (B). (left side) 

10 x 1.25 m m 
59 N-m |6.0 kg f -m, 43 Ibf-ft) 

38, Install the two bolts (A) secur ing the power steer ing 
(P/S) fluid line brackets. 

39. Ra ise the vehic le on the lift. 
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40. Install the bolts secur ing the steer ing gearbox 
mount ing bracket (A) and the heat shie ld (B). (right 
side) 

41. Install the P / S fly id l ine bracket (A), and s e c u r e the 
h o s e with the h o s e c l a m p (B). 

6 x 1 . 0 m m 
12 N-m 11.2 tcgfrn, 8 . 7 Ibf-ft) B 

42. Install the A / C c o m pressor 1 A ) , then connect the 
A / C c o m p r e s s o r clutch connector (B). 

43. Install a n e w set ring on the end of e a c h driveshaft , 
then install the driveshafts (see page 16-20). Make 
s u r e e a c h ring " c l i c k s " into place in the differential 
and the intermediate shaft. 

44. Connect the lower a r m s to the knuckles (see step 5 
on page 18-21). 

45. Install the d a m p e r fork (see step 3 on page 18-21). 

46. A / T mode l : Install the shift cable: 

* For S a i t a m a Factory-produced m o d e l s (see step 
32 on page 14-248). 

* For Marysvi l le , Ohio Factory -produced mode ls 
(see step 35 on page 14-249). 

(confd ) 
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Engine Assembly 

Engine Installation (cont'd) 

47. Install exhaust pipe A using n e w gaskets (B) and 
n e w self - locking nuts (C). 

49. Install the front w h e e l s . 

50. L o w e r the vehic le on the lift. 

51. SV1/T model : Install the clutch s lave cyl inder and the 
clutch line bracket mount ing nut (see step 49 on 
page 13-231 

52. M/T mode l : Install the shift cab le and the se lect 
cable , then tighten the three bolts secur ing the shift 
cable holder (see step 47 on page 13-23). 

53. Install the A / C c o n d e n s e r fan shroud a s s e m b l y 
• (see page 10-13). 

54. Install the P/S p u m p (A) r and the P/S hose bracket 
(B). 

10 x 1.25 m m 
4 4 N - m (43 kgf-m, 3 3 Ib f - f t ) 

55. Install the drive belt (see page 4-30). 
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C o n n e c t the fuel feed h o s e (A) (see page 11-343), 
then Install the quick-connect fitting cover (B), 

Connec t the evaporat ive e m i s s i o n fEVAP) canister 
hose (A) and the brake booster v a c u u m hose ( B ) . 

58. Connect the engine control module ( E C M ) / 
powertraln control module (PCM) connectors (A) 
and the engine wi re h a r n e s s connector ( B ) . 

59. Install the h a r n e s s c l a m p s (C) and the bracket (D). 

60. Install the E C M / P C M (A), then install the E C M / P C M 
c o v e r ( B ) . 

S x 1.0 m m 
1.2 N - m |1 .2 k g f - m , 8.7 Ib f - f t ) 

(cont'd) 
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Engine Assembly 

Engine Installation (cont'd) 

61. Connec t the battery c a b l e s (A) to the under-hood 
. fuse / re lay box. 

62. C o n n e c t the h a r n e s s connector (B), and install the 
h a r n e s s connector to the bracket (C). 

63. Install the water separator (see step 10 on page 9-7). 

64. Install the battery base {A), then-install the h a r n e s s 
c l a m p s (B). 

kgf-m, 16 Ibf-ft) 

65. Install the air c leaner a s s e m b l y (see page 11-359). 

66. Install the intake air duct (see step 2 on page 10-12). 

67. Install the strut brace (if equipped) (see page 
20-289). 

68. Install the front grille cover: 

• 2-door (see page 20-257) 
* 4-door (see page 20-257) 

69. Do the battery installation procedure (see page 
22-90). 

70. Inspect for fuel leaks. Turn the ignition swi tch to 
O N (SI) (do not operate the starter) s o the fuel p u m p 
runs for about 2 s e c o n d s and pressur izes the fuel 
Sine. Repeat this operation three t imes , then check 
for fuel leakage at any point in the fuel line. 

71. Refill the engine with the r e c o m m e n d e d engine oil 
(see step 4 on page 8-9). 

72. Refill the t ransmiss ion with fluid: 

* Manual t r a n s m i s s i o n (see page 13-5) 
* Automat ic t r a n s m i s s i o n (see page 14-231) 

73. A / T model : Move the shift lever to each gear , and 
verify that the A / T gear posi t ion indicator fo l lows 
the t r a n s m i s s i o n range swi tch . 

74. M/T model : Check that the t r a n s m i s s i o n shifts into 
all gears smoothly . 

75. Refill the radiator with engine coolant , and bleed 
the air f rom the cool ing s y s t e m with the heater 
va lve open (see step 6 on page 10-6). 

76. Do the E C M / P C M reset procedure (see page 11-4). 

77. Do the E C M / P C M idle learn procedure (see page 
11-317). 

78. Do the crankshaft posit ion (CKP) pattern c l e a r / C K P 
pattern learn procedure (see page 11-5). 

79. Inspect the idle s p e e d (see page 11-316). 

80. Inspect the ignition t iming (see page 4-19). 

81. Check the w h e e l a l ignment (see page 18-5). 
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Engine Mount Replacement 

12 x 1.25 m m 
§ 4 N-m 
{63 kgf -m, 47 Ibf f t ) 

16 K 1.2S m m 
5 4 N - m (5.5 k g f - m , 40 I b f f t ) 
R e p l a c e . 

REAR E N G I N E M O U N T f A / T m o d e l ) 

10 k 1.26 m m 
5 4 N-m 
(5,5 k g f . n i , 4 0 Ib f - f t ) 

REAR E N G I N E M O U N T ( M / T m o d e l ) 

12 x 1 . 2 5 m m 
64 N-m IS.5 kg f -m, 47 Ibf-ft) 
Replace, 

F R O N T ENGW4E M O U N T 

1 0 x 1.25 t u r n 
S4 N-m 
(6.5 kgf -m, 47 Ibf-ft} 
R e p l a c e . 

L O W E R T R A N S M I S S I O N 
M O U N T ( A / T m o d e l ) 

12 x 1.25 m m 
7 8 N - m 
(8.0 kgf -m. 5 8 Ib f - f t ) 
R e p l a c e , 

UPPER T R A N S M I S S I O N 
M O U N T CA/T m o d s ! ) 

10 x 1.25 m m 
5 4 N - m 
(53 k g f - m , 4 0 Ibf-ft) 
R e p l a c e . 

D o n o t r e m o v e . 

1 0 x 1.25 m m 
5 4 N - m (5.5 k g f m , 40 Ib f - f t 
R e p l a c e , 

1 0 x 1 . 2 5 m m 
5 4 N-m 
(5,5 k g f - m , 4 0 Ibf-ft) 
R e p l a c e , 

D o n o t r e m o / e . 

L O W E R T R A N S M I S S I O N 
M O U N T ( M / T m o d e l ! 

UPPER T R A N S M I S S I O N 
M O U N T ( M / T m o d e l ) 

10 x 1.25 m m 
5 4 N - m (5.5 k g f - m , 40 I b f - f t ! 
R e p l a c e . 
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Cylinder Head 

Special Tools 

B e l . No. Too l N u m b e r Descr ipt ion Oty 
® 0 7 A A B - R J A A 1 0 0 Crankshaf t Pulley Holder 1 
® 07 A A B - R W C A 1 2 0 C a m s h a f t Lock Pin S e t 1 
® 07AAJ-PNAA101 Air P ressure Regulator 1 
® 07 A A J - R W C A 1 0 0 C a m Cha in Inspection G a u g e 1 

® 07HAH-PJ7A100 Va lve Gu ide R e a m e r , 5.5 m m 1 
(D 07JAA-001020A S o c k e t 19 m m 1 
® 07JAB-001020B Holder Handle 1 
® 07MAA-PR70110 Adjuster 1 
® 07MAA-PR70120 Locknut W r e n c h • 1 
® 07PAD-O01O0O0 S t e m S e a l Driver 1 
® 07ZAJ-PNAA101 V T E C Air Adapter 
® 0 7 Z A J - P N A A 2 0 0 V T E C Air Stopper 1 
@ 0 7 Z A J - P N A A 3 0 0 Air Jo in t Adapter 1 
® 07742-0010100 Va lve Gu ide Driver, 5.5 m m 1 
© 07746-0010400 At tachment , 52 x 55 m m 1 

07749-0010000 Driver 1 
© 07757-PJ1010A Va lve Spr ing C o m p r e s s o r At tachment 1 

® ® 

© ® 

® ® 

6- ^ 

© 

® 

© 

® 

® ® 

® ® 
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Component Location Indeic 

I G N I T I O N C O I L C O V E R 

C Y L I N D E R H E A D C O V E R 
R e m o v a l page 6-24 
Insta l la t ion, p a g e 6-25 

C A M C H A M 
R e m o v a l , p a g e 6-13 
Insta l lat ion, p a g e 6-15 
Inspec t ion , page 6-23 

G A M C H A M G U I D E B 

CAM C H A I N G U I D E A 

0-R1NC3 

V A R I A B L E V A L V E 
T I D I N G C O N T R O L 
f V T C l O I L C O N T R O L 
S O L E N O I D V A L V E 

T E N S I O N S A R M 

A U T O - T E N S I O N E R 
Removal-Installation, 
p a g e 8-20 

C R A N K S H A F T P U L L E Y 
Remova l / Ins ta l l a t ion , 
p a g e 6-12 

C H A I N C A S E C O V E R 

C R A N K S H A F T 
P U L L E Y B O L T 
R e m o v a l / I n s t a l l a t i o n , 
p a g e 6-12 

(confd) 
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Cylinder Head 

Component Location Index (cont'd) 

C A M S H A F T H O L D E R S 

D O W E L P I N S 

C M P P U L S E P L A T E B 
R e p l a c e m e n t 
p a g e 6-30 

C M P P U L S E P L A T E A 
R e p l a c e m e n t 
p a g e 6-29 

C M P S E N S O R B 
I E X H A U S T ) 

C A M CHAM G U I D E B 

E X H A U S T C A M S H A F T S P R O C K E T 
R e p l a c e m e n t p a g e 6-30 

V T C A C T U A T O R 
I n s p e c t i o n , p a g e 6-8 
R e p l a c e m e n t p a g e 6-30 

E X H A U S T C A M S H A F T 
I n s p e c t i o n , p a g e 6 -35 

D O W E L P IMS 

R O C K E R A R M A S S E M B L Y 
V T E C R o c k e r A r m T e s t , p a g e 6-7 
R o c k e r A r m A s s e m b l y R e m o v a l , 
p a g e 6-32 

R o c k e r A r m a n d S h a f t 
D i s a s s e m b l y / R e a s s e m b l y , 
p a g e 6-33 

R o c k e r A r m a n d S h a f t I n s p e c t i o n , 
p a g e 6 -34 

R o c k e r A r m A s s e m b l y I n s t a l l a t i o n , 
p a g e 6 -43 
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V A L V E C O T T E R S C Y L I N D E R H E A D B O L T 
Inspec t ion , p a g e 6-44 

I N T A K E V A L V E S P R I N G 

E X H A U S T V A L V E S P R I N G 

R O C K E R A R M O I L C O N T R O L 
S O L E N O I D F I L T E R 

H E A T S H I E L D 

I N T A K E V A L V E S E A L 
R e m o v a l , p a g e 6-37 
Insta l lat ion, p a g e 6-42 

I N T A K E V A L V E G U I D E 
R e p l a c e m e n t p a g e 6-39 

L O S T M O T I O N A S S E M B L Y 

V T C S T R A I N E R 

V T C F I L T E R 

C Y L I N D E R H E A D 
R e m o v a l p a g e 6-27 
Inspect ion , p a g e 6-31 
Instal lat ion, p a g e 6-44 

E X H A U S T V A L V E 
R e m o v a l , p a g e 6-37 
Inspec t ion , page 6-39 
Insta l lat ion, p a g e 6-42 

R O C K E R A R M O I L 
C O N T R O L S O L E N O I D 

C Y L I N D E R H E A D G A S K E T 

C O O L A N T S E P A R A T O R 
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Cylinder Head 

Engine Compression Inspection 

N O T E : After this inspect ion, you m u s t reset the engine 
control module (ECM)/powertra in control module 
(PCM) , otherwise the E C M / P C M wil l cont inue to stop 
the fuel injectors from operat ing. 

1. W a r m up the engine to normal operating 
temperature (cooling fan c o m e s on). 

2. Turn the ignition swi tch to L O C K (0), 

3. Connect the Honda Diagnost ic S y s t e m (HDS) to the 
data Sink connector (DLC) (see step 2 on page 11-3). 

4. Turn the ignition swi tch to O N (II). 

5. Make sure the H D S c o m m u n i c a t e s with the vehic le 
and the E C M / P C M . If it d o e s not communica te , 
t roubleshoot the D L C circuit (see page 11-192). 

6. Se lec t A L L I N J E C T O R S S T O P in the PGM-FI , 

I N S P E C T I O N m e n u with the H D S . 

7. Turn the ignition swi tch to L O C K (0). 

8. R e m o v e the four ignition coi ls (see page 4-20). 

9. R e m o v e the four spark plugs. 

10. Attach a c o m p r e s s i o n gauge to the spark plug hole. 

11. S tep on the accelerator pedal to open the throttle 
fully, then crank the engine with the starter motor, 
and m e a s u r e the c o m p r e s s i o n . 

C o m p r e s s i o n Pressure : 
A b o v e 930 kPa (9.5 k g f / c m 2 , 1 3 5 psi) 

12. Measure the c o m p r e s s i o n on the remaining 
cy l inders . 

IVIaximym Var iat ion: 
Wi th in 200 k P a (2,0 k g f / c m 2 , 2 8 psi) 

13. If the c o m p r e s s i o n is not within speci f icat ions, 
check the fol lowing stems, then r e m e a s u r e the 
c o m p r e s s i o n . 

* Incorrect va lve c learance 
* Conf irmat ion of c a m t iming 
* D a m a g e d of w o r n c a m lobes 
* D a m a g e d or w o r n v a l v e s and sea ts 
* D a m a g e d cyl inder head gasket 
* D a m a g e d or worn piston r ings 
* D a m a g e d or worn piston and cyl inder bore 

14. R e m o v e the c o m p r e s s i o n gauge f rom the spark 
plug hole. 

15. Install the four spark plugs. 

16. Install the four ignition co i ls (see page 4-20). 

17. Se lec t E C M / P C M reset (see page 11-4) in the P G M -
FI, I N S P E C T I O N m e n u to c a n c e l A L L I N J E C T O R S 
S T O P with the H D S . 
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VTEC Rocker Arm Test 

S p e c i a l T o o l s R e q u i r e d 
* V T E C air s topper 0 7 Z A J - P N A A 2 0 0 
- V T E C air a d a p t e r 0 7 Z A J - P N A A 1 0 1 
• Air Joint adapter 0 7 Z A J - P N A A 3 0 0 
• A i r p ressure regulator 0 7 A A J - P N A A 1 0 1 

1, Start the engine , and let it run for 5 minutes , then 
turn the ignition swi tch to L O C K (0), 

2, R e m o v e the cy l inder head c o v e r (see page 6-24). 

3, S e t the No. 1 piston at top dead center (TDC) (see 
s tep 5 on page 6-13). 

4, Move the s e c o n d a r y rocker a r m (A) for the No. 1 
cyl inder . T h e s e c o n d a r y rocker a rm shou ld m o v e 
independent ly of the mid rocker a rm (B). 

* If the s e c o n d a r y rocker a r m m o v e s freely, go to 
step 5 

* If the s e c o n d a r y rocker a rm d o e s not m o v e 
independent ly , remove the mid , pr imary, and 
secondary rocker a r m s a s an a s s e m b l y , and 
check that the pistons in the rocker a r m s m o v e 
smooth ly , If any rocker a r m n e e d s replacing, 
replace the mid , pr imary, and s e c o n d a r y rocker 
a r m s as an a s s e m b l y , then re tes t 

5. Repeat step 4 on the remaining s e c o n d a r y rocker 
a r m s with e a c h piston at T D C . W h e n all the 
s e c o n d a r y rocker a r m s p a s s the test, go to step 6. 

6. C h e c k that the air p ressure on the s h o p air 
c o m p r e s s o r gauge indicates over 400 kPa 
(4.0 kgf /cm 2 , 57 psi) . 

7. Inspect the va lve c learance (see page 6-9). 

8. R e m o v e the sea l ing bolt (A) f rom the relief hole, 
a n d install the V T E C air stopper (B). 

07ZAJ-PNAA101 

9, R e m o v e the No. 2 and No. 3 camshaf t holder bolts, 
and install the V T E C air adapters (C) finger-tight. 

10. C o n n e c t the air joint adapter (D) and the air 
p ressure regulator (Eh 

11. L o o s e n the va lve on the air p ressure regulator, and 
apply the speci f ied air p ressure . 

Spec i f ied Air Pressure : 
2 9 § kPa (3.0 k g f / c m 2 , 42 psIJ 

N O T E : If the rocker a rm piston d o e s not m o v e after 
apply ing air p ressure ; m o v e the rocker a rm up and 
d o w n manual ly by rotating the crankshaft • 
c lockwise . 

(cont'd) 
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Cylinder Head 

VTEC Rocker Arm Test (cont'd) 

12= With the specif ied air pressure appl ied, move the 
secondary rocker arm (A) for the No. 1 cyl inder. 
T h e mid rocker arm (B) # the pr imary rocker arm (C), 
and the secondary rocker a rm should move 
together. 

* If the mid , primary, and secondary rocker a r m s 
move together, go to step 13. 

* If the mid and primary rocker a r m s do not move 
together with the secondary rocker a rm, remove 
the mid, primary, and the secondary rocker a r m s 
as an a s s e m b l y , and check that the pistons in the 
rocker a r m s move smoothly . If any rocker arm 

. needs replacing, replace the mid , the primary, 
and the secondary rocker a r m s a s an a s s e m b l y , 
then retest. 

13. Repeat step 12 on the remaining secondary rocker 
a r m s with each piston at T D C . W h e n all the 
secondary rocker a r m s p a s s the test, go to step 14. 

14. R e m o v e the air p ressure regulator, the air joint 
adapter, the V T E C air adapters , and the V T E C air 
stopper. 

15. Tighten the camshaf t holder mounting bolts to 
22 N-m (2.2 kgf-m, 16 Sbf-ft). 

16. Tighten the seal ing bolt to 10 N-m (1.0 kgf-m, 
7.2 Ibf-ft). 

17. Install the cyl inder head cover (see page 6-25). 

VTC Actuator inspection 

1. R e m o v e the c a m chain (see page 6-13). 

2. Loosen the rocker arm adjusting s c r e w s (see step 2 
on page 6-32). 

3. R e m o v e the camshaf t holder (see step 3 on page 
6-32). 

4. R e m o v e the Intake camshaft . 

5. Check that the variable va lve t iming control (VTC) 
actuator is locked by turning the V T C actuator 
counterclockwise. If it is not locked, turn the V T C 
actuator c lockwise until It s tops, then recheck ft If it 
is still not locked, replace the V T C actuator. 

6. Seal the retard holes (A) In the No. 1 camshaf t 
journal with tape and a wire tie. 

A 

7. S e a l one of the advance holes ( A ) with tape. 
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Valve Clearance Adjustment 
8. Apply air to the unsea led advance hole to release the 

lock 

9. Check that the V T C actuator m o v e s smoothly . If the 
V T C actuator d o e s not m o v e smoothly , replace the 
V T C actuator, 

10. R e m o v e the wire tie, the tape, and the adhes ive 
res idue f rom the camshaf t journal . 

11. Make sure the punch marks on the V T C actuator 
arid the exhaust camshaf t sprocket are facing up, 
then set the camshaf ts in the head (see step 6 on 
page 6 - 4 4 ) . 

12. S e t the camshaf t holders and c a m chain guide B in 
place (see step 7 on page 6-44). 

13. T ighten the camshaf t holder bolts to the specif ied 
torque (see step 8 on page 6-44), 

14. Hold the camshaf t , and turn the V T C actuator 
c lockwise until y o u hear it click, Make sure to lock 
the V T C actuator by turning i t 

15. Install the c a m cha in (see page 6-15). 

18. Adjust the va lve c learance (see page 6-9). 

S p e d a l Too ls Reqy l red 
* Lockout wrench 07IVIAA-PR70120 
* Adjuster 07MAA-PR70110 

N O T E : Connect the Honda Diagnostic S y s t e m (HDS) to 
the data link connector (DLC) and monitor the engine 
coolant temperature (ECT) s e n s o r 1 with the H D S . 
Adjust the v a l v e c learance only w h e n the E C T s e n s o r 1 
temperature- is less than 100 °F (38 °C). 

1. R e m o v e the cyl inder head cover (see page 6-24), . 

2. S e t the No. 1 piston at top dead center (TDC). The 
punch mark (A) on the variable valve t iming control 
(VTC) actuator and the punch mark (B) on the 
exhaust camshaf t sprocket should be at the top. 
Align the T D C marks (C) on the V T C actuator and 
the exhaust camshaf t sprocket. 

(confd) 
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Cylinder Head 

Valve Clearance Adjustment (cont'd) 

3. Se lec t the correct feeler gauge for the va lve 
c learance you are going to check. 

V a l v e C l e a r a n c e 
Intake: 0 . 2 1 - 0 . 2 5 m m ( 0 . 0 0 8 - 0 . 0 1 0 In.) 
E x h a u s t 0 , 2 5 - 0 . 2 9 m m ( 0 . 0 1 0 - 0 , 0 1 1 in.) 

E X H A U S T 

Mo. 1 No . 2 No. 3 N o . 4 

No . 1 No . 2 N o . 3 . N o . 4 

I N T A K E 

4. Insert the feeler gauge (A) between the adjust ing 
s c r e w (B) and the end of the va lve s t e m , and sl ide it 
back a n d forth; you shou ld feel a sl ight amount of 
drag. 

5. If y o u feel too m u c h or too little drag, loosen the 
locknut with the locknut w r e n c h and adjuster , and 
turn the adjust ing s c r e w until the drag on the feeler 
gauge Is correct. 

O7IVIAA-PR7011O 

©7IVIAA-PR70120 

6. Tighten the locknut to the speci f ied torque, and 
recheck the c learance . Repeat the adjustment If 
n e c e s s a r y . 

Spec i f ied T o r q u e 
Intake: 
7 x 0.75 m m 
14 N-m (1.4 kgf-m, 10 Ibf-ft) 
App ly n e w engine oil t© t h e not t h r e a d s . 
E x h a u s t : 
7 x 0.75 m m 
14 N-m (1.4 kgf-m, 10 Ibf-ft) 
Apply n e w eng ine oil to t h e nut t h r e a d s . 
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7. Rotate the crankshaf t 180 ° c lockwise (camshaf t 
pulley turns 90 °), 

8, Check a n d , if n e c e s s a r y , ad just the va lve c lea rance 
on the Mo, 3 cyl inder . 

9. Rotate the crankshaft 180 ° c lockwise (camshaf t 
pulley torns 90 %' 

10. C h e c k and; if n e c e s s a r y , adjust the va lve c lea rance 
on the No. 4 cyl inder . 

11. Rotate the crankshaft 180 ° c lockwise (camshaft 
pul ley turns 90° ) . 

12. C h e c k and , if n e c e s s a r y , adjust the va lve c learance 
on the No, 2 cyl inder, 

13, Install the cyl inder head c o v e r (see page 6-25). 
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Cylinder Head 

Crankshaft Pulley Removal and Installation 

S p e c i a l T o o l s Requi red 
* Holder handle 07JAB-001020B 
* Crankshaf t pulley holder G 7 A A B - R J A A 1 G 0 
* Socke t , 19 m m 0 7 J A A - 0 0 1 0 2 0 A or a commerc ia l l y 

avai lable 19 m m socket 

Remowal 

1. R e m o v e the front w h e e l s . 

2. R e m o v e the s p l a s h sh ie ld (see s tep 25 on page 5-5). 

3. R e m o v e the drive belt (see page 4-30). 

4. Hold the pulley with the holder handle (A) and the 
crankshaft pul ley holder (B). 

07 A A B - R J A A 1 0 0 

O 7 J A A - 0 O 1 0 2 0 A 
for c o m m e r c i a l l y a v a i l a b l e ! 

5. R e m o v e the bolt with a socket , 19 m m (C) and a 
breaker bar, then r e m o v e the crankshaft pulley. 

Installation 

1. C l e a n the crankshaft pul ley (A), the crankshaft (B), 
the bolt {€}, and the w a s h e r (D). Lubricate with n e w 
engine oil a s s h o w n . 

O" C l e a n 
# : L y b r i c a t e 

2. Install the crankshaft pul ley, and hold the pulley 
with the holder handle (A) and the crankshaft pul ley 
holder (B). 

O 7 A A B - R J A A 1 0 O 

@7JAA-@01@2@A 
for c o m m e r c i a l l y ava i l ab le ) 

3. Tighten the bolt to 49 N-m (5.0 kgf-m, 36 Ibf-ft) with 
a torque w r e n c h and socket , 19 m m (C). Do not use 
an impact w r e n c h . If the pulley bolt or crankshaft 
are new, tighten the bolt to 177 N-m (18.0 kgf-m, 
130 Ibf-ft), then r e m o v e the bolt and tighten it to 
49 N-m (5.0 kgf-m, 36 Ibfft). 

4. T ighten the pulley bolt an addit ional 90 °. 

5. Install the drive belt (see page 4-30). 

6. Install the s p l a s h sh ie ld (see step 48 on page 5-20). 

7. Install the front w h e e l s . 
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1 

Cam Chain Removal 

N O T E ; K e e p the c a m cha in a w a y f rom magnet ic f ields. 

1, R e m o v e the front w h e e l s , 

2, R e m o v e the s p l a s h shie ld (see step 25 on page 5-5). 

3, R e m o v e the dr ive belt (see page 4-30), 

4, R e m o v e the cyl inder head c o v e r (see page 6-24). 

5, S e t the Mo. 1 piston at top dead center (TDC). T h e 
pun ch mark (A) on the var iable v a l v e t iming control 
(VTC) actuator a n d the punch mark IB) on the 
e x h a u s t c a m s h a f t sprocket shou ld be at the top. 
A l ign the T D C marks CO on the V T C actuator and 
the e x h a u s t camshaf t sprocket . 

6 . D isconnect the V T C oil control so lenoid v a l v e 
connector (A) and r e m o v e the h a r n e s s c l a m p (B), 

7. • R e m o v e the V T C oil control so lenoid va lve 
(see page 11-300). 

8. R e m o v e the crankshaft pul ley (see page 6-12). 

9. Suppor t the engine with a jack and a w o o d block 
under the oil pan. 

10. R e m o v e the ground cable (A), then remove the s ide 
engine mount bracket (B). 

11. R e m o v e the s ide engine mount bracket mounting 
bolts. 

(cont'd) 
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Cylinder Head 

Cam Chain Removal (cont'd) 

12. R e m o v e the c a m chain c a s e (A) and the s p a c e r (B), 

13. L o o s e l y install the crankshaft pulley. 

14. Turn the crankshaft counterc lockwise to c o m p r e s s 
the auto-tensioner. 

15. Al ign the holes on the lock (A) and the auto-
tensioner (B), then insert a 1.2 m m (0.05 in.) 
d iameter pin or lock pin (P/W 14511-PNA-003) (C) 
into the holes . Turn the crankshaft c lockwise to 
s e c u r e the pin. 

N O T E : C h e c k the auto- tensioner c a m posit ion. If the 
position are not a l igned, set the first c a m to the first 
edge of the rack. 

16. R e m o v e the auto-tensioner. 
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Cam Chain Installation 

17, R e m o v e c a m cha in guide B. 

18, R e m o v e c a m chain guide A and the tens ioner 
a r m (B). 

Hi 

s I 

>'' Ki % 

19, R e m o v e the c a m cha in . 

S p e c i a l To@Ss R e q y i r e d 
Camshaf t lock pin set 0 7 A A B - R W C A 1 2 0 

N O T E : 
* K e e p the c a m chain a w a y from magnet ic f ields. 
• Before doing this procedure, check that the var iable 

va lve t iming control (VTC) actuator is locked by 
turning the V T C actuator counterc lockwise. If not 
locked, turn the V T C actuator c lockwise until it s tops , 
then recheck it. if it is still not locked, replace the V T C 
actuator. 

1. Set the crankshaft to top dead center (TDC), Al ign 
the T D C mark (A) on the crankshaft sprocket with 
the pointer (B) on the engine block. 

2. S e t the camshaf ts to T D C . T h e punch mark (A) on 
the V T C actuator and the punch mark (B) on the 
exhaust camshaf t sprocket s h o u l d be at the top. 
Al ign the T D C marks (C) on the V T C actuator and 
the exhaust camshaf t s p r o c k e t 

(cont'd) 
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Cylinder Head 

Cam Chain Installation {cont'd) 

3. T o hold the intake camshaf t , insert a camshaf t lock 
pin (07AAB-RWCA120) (A) into the maintenance 
hole in camshaf t position (CMP) pulse plate A (B) 
and through the No. 5 rocker shaft holder (C). 

4. T o hold the exhaust camshaf t , insert a camshaf t 
lock pin (A) into the main tenance hole in C M P pulse 
plate B (D) and through the No. 5 rocker shaft 
holder (C). 

5, Install the c a m chain on the crankshaft sprocket 
with the colored link plate (A) a l igned with the mark 
(B) on the crankshaft s p r o c k e t 

6. Install the c a m chain on the V T C actuator and the 
exhaust camshaf t sprocket with the punch marks 
(A) al igned with the center of the two colored link 
plates (B). 

7. Install c a m chain guide A and the tensioner a r m (B). 

6 x 1.0 m m 

(1.2 kgf-m, 
8.7 Ibf-ft) 

8 x 1.25 m m 
22 N-m 
{2.2 kgf-m, 
16 Ibf-ft) 
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8. C o m p r e s s the auto- tensioner w h e n replacing the 
c a m c h a i n . R e m o v e the pin f rom the auto-tensioner. 
Turn the plate (A! counterc lockwise , to re lease the 
lock, then p r e s s the rod IB) , and set the first c a m (C) 
to the first edge of the rack (D). Insert the 1,2 m m 
(0,05 in,) d iameter pin or lock pin (P/N 14511-
PNA-003) (E) into the ho les (F). 

N O T E : If the cha in tens ioner is not s e t up a s 
descr ibed , the tens ioner will b e c o m e d a m a g e d . 

E 

9. Install c a m cha in guide B. 

10. Install the auto-tensioner. 

N O T E : C h e c k the auto-tensioner c a m posit ion, if the 
position is not a l igned, set the first c a m to the first 
edge of the rack. 

(1.2 kgf-m, 8 J Ibf-ft) 

11. R e m o v e the pin or lock pin from the auto-tensioner. 

(cont'd) 

6-17 



Cylinder Head 

Cam Chain Installation (cont'd) 

12. R e m o v e the camshaf t lock pin s e t 

13. C h e c k the chain c a s e oil sea l for d a m a g e . If the oil 
sea l is d a m a g e d , replace the chain c a s e oil sea l 
(see page 6-22). 

14. R e m o v e the old liquid gasket f rom the chain c a s e 
mating s u r f a c e s , the bolts, and the bolt holes. 

15. C lean and dry the cha in c a s e mating sur faces . 

16. Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, evenly to the engine 
block mating sur face of the chain c a s e , and to the 
inside edge of the threaded bolt holes. Install the 
component within 5 minutes of applying the- liquid 
gasket. 

N O T E : 
* If you apply liquid gasket P/N 08718-0012, the 

component must be instal led within 4 minutes. 
* If too much t ime h a s p a s s e d after applying the 

liquid gasket , remove the old liquid gasket and 
residue, then reapply n e w liquid g a s k e t 

A p p l y l iqu id gasket 
a long the b roken l ine. 

17. Apply liquid gasket to the engine block upper 
sur face contact a reas (A) on the chain c a s e and 
lower block upper sur face contact a r e a s (B) on the 
chain c a s e . 

18. Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, even ly to the oil pan 
mating sur face of the cha in c a s e , and to the inside 
edge of the threaded bolt holes . Install the 
component within 5 minutes of applying the liquid 
gasket. 

N O T E : 
• If you apply liquid gasket P/N 08718-0012, the 

component must be instal led within 4 minutes. 
* If too m u c h t ime has p a s s e d after applying the 

liquid gasket , remove the old liquid gasket and 
res idue, then reapply n e w liquid g a s k e t 

A p p l y l i qu id gasket 
a long t he b roken l ine. 
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19, Install the s p a c e r (A), then install the n e w O-ring (B) 
on the cha in c a s e . S e t the edge of the cha in c a s e (C) 
to the edge of the oil pan (D), then install the cha in 
c a s e on the engine block (E). W i p e off the e x c e s s 
l iquid gasket on the oil pan a n d cha in c a s e mating 
sur face . 

N O T E : 
* W h e n install ing the chain c a s e , do not sl ide the 

bottom sur face onto the oil pan mounting sur face . 
* Wait at least 30 minutes before filling the engine 

with 01! 
* Do not run the engine for at least 3 hours after 

install ing the c h a n c a s e . 

§ x 1,0 mm 
12Um 
11 2 kgf.m 8 1 Jbf.ftf 

10 K 1.25 m m 
4 4 W » m 
(4;5 k g f » m # 

3 3 I b f t 

S x 1.0 m m 
1 2 N . m 
11,2 kgf-m, 8.7 Ib f - f t ) 

20. Install the s ide engine mount bracket, then tighten 
the s ide engine mount bracket mounting bolts. 

10 x 1.25 mm 
4 4 M - m 
14,5 kgf-m, 3 3 Ib f - f t ) 

21. Tighten the n e w s ide engine mount bracket . 
mount ing bolts in the numbered s e q u e n c e s h o w n . 

6 x 1.0 m m 
1 2 N - m 
(1.2 kgf-m, 8.7 Ib f - f t ) 

CO12 x 1.25 m m 

(5.5 kgf-m* 4 0 Ib f - f t ) 
R e p l a c e . 

(D 1 2 x 1 . 2 5 m m 
6 4 N-m 18.5 k g f - m , 47 Ib f - f t ) 

22. Install the ground cable. 

23. R e m o v e the jack and the w o o d block. 

(cont'd) 
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Cylinder Head 

Cain Chain Installation (cont'd) 

24. Install the crankshaft pul ley (see page 6-12). 

25. Install the V T C oil control so lenoid va lve (see page 
11-300). 

26. Connect the V T C oil control so lenoid va lve 
connector (A) and install the h a r n e s s c l a m p (B). 

27. Install the cyl inder head cover (see page 6-25). 

28. Install the drive belt (see page 4-30). 

29. Install the sp lash shie ld (see step 48 on page 5-20). 

30. Install the front w h e e l s . 

31. Do the crankshaft posit ion (CKP) pattern c l e a r / C K P 
pattern learn procedure (see page 11-5). 

Auto-tensioner Removal and 
Installation 

Removal 

1. R e m o v e the chain c a s e cover . 

2. Turn the crankshaft counterc lockwise to c o m p r e s s 
the auto-tensioner. 
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3. Al ign the ho les on the lock (A) and the auto-
tens ioner |B ) , then insert a 1.2 m m (0,05 in J 
d iameter pin or lock pin {P/N 14511-PNA-003) (C) 
into the ho les . T u r n the crankshaft c lockwise to 
s e c u r e the pin. 

N O T E : C h e c k the auto-tensioner c a m posit ion. If the 
posit ion is not a l igned, set the first c a m to the first 
edge of the rack (see step 8 on page 6-17). 

4, R e m o v e the auto-tensioner. 

Installation 

1. Install the auto-tensioner. 

N O T E : C h e c k the auto-tensioner c a m position. If the 
position is not a l igned, set the first c a m to the first 
edge of the rack. 

6 x 1.0 m m 
12 N-m (1.2 k g f - m , 8.7 Ib f - f t I 

2. R e m o v e the 1.2 m m (0.05 in.) d iameter pin or lock 
pin (P/N 14511-PNA-003) f rom the auto-tensioner. 

3. R e m o v e all of the old liquid gasket f rom the chain 
c a s e cover mating sur faces , the bolts, and the bolt 
ho les . 

4. C lean and dry the chain c a s e cover mating sur faces . 

(cont'd) 

6-21 



CyUnder Head 

Auto-tensioner Removal and 
installation (cont'd! 

5. App ly liquid g a s k e t P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, even ly to the chain 
c a s e mating sur face of the cha in c a s e cover , and to 
the inside edge of the threaded bolt holes. Install 
the-component within 5 minutes of applying the 
liquid g a s k e t 

N O T E : 
• If you apply liquid gasket P/N 08718-0012, the 

component must be instal led within 4 minutes. 
* If too much t ime h a s p a s s e d after applying the 

liquid gasket , remove the old liquid gasket and 
residue, then reapply n e w liquid g a s k e t 

A p p l y l i q u i d g a s k e t 
a l o n g t h e b r o k e n l i ne . 

6. Install the chain c a s e cover . 

N O T E : 

* Wai t at least 30 minutes before filling the engine 
with oil. 

* Do not run the engine for at least 3 hours after 
install ing the cha in c a s e cover . 

Chain Case Oil Seal Installation 

S p e c i a l T o o l s Requ i red 
• Driver 07749-0010000 
* A t t a c h m e n t 52 x 55 m m 07746-0010400 

1. Apply a light coat of n e w engine oil around the 
c ranksha f t 

2. Apply a light coat of n e w engine oil to the lip of the 
chain c a c e oil s e a l . 

3. U s e the handle driver and attachment, 52 x 55 m m 
to drive a n e w oil sea l square ly into the cha in c a s e 
to the speci f ied instal led height. 

4. M e a s u r e the distance between the cha in c a s e 
sur face (A) and the oil s e a ! (B). 

Oil S e a l Instal led Height: 
3 2 . 4 - 3 3 . 1 m m (1.28—1.30 in.) 

3 2 . 4 — 3 3 . 1 mon 
( 1 . 2 8 - 1 . 3 0 In.) 
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Cam Chain Inspection 

S p e c i a l To©Is Required 

Cam cha in inspect ion gauge 0 7 A A J - R W C A 1 0 0 

I. R e m o v e the front w h e e l s . 

L R e m o v e the s p l a s h sh ie ld (see step 25 on page 5-5), 

3, R e m o v e the cy l inder head c o v e r (see page 6-24), 

4, Rotate the crankshaft pulley two turns c lockwise . 

5, Se t the No, 1 piston at top dead center (TDC). T h e 
punch mark (A) o n the var iable va lve t iming control 
(VTC) actuator a n d the punch mark (8) on the 
exhaus t c a m s h a f t sprocket shou ld be at the top. 
Al ign the T D C m a r k s IC) on the V T C actuator and 
the e x h a u s t camshaf t sprocket . 

6. M e a s u r e the c lea rance between the c a m chain (A) 
and the tens ioner a rm (B) with the c a m chain 
inspect ion 'gauge ( 0 7 A A J - R W C A 1 0 0 ) . 

* If the c learance is OK, g o t o step 17, 
• If the c learance is more than the serv ice limit, go 

to step 7. 

Cha in - to -Arm C l e a r a n c e 
S e r v i c e Limit: 
M IL on w i t h P 0 3 4 1 : 4 J m m (0.17 in J 
Wi thout MIL: 5.5. mm 10,22 in.) 

0 7 A A J - B W C A 1 0 0 

7, R e m o v e the oil pan (see page 7-11). 

8, Suppor t the engine with a jack and a w o o d block 
under the engine block. 

N O T E : Do not-hit the oil p u m p and the baffle plate 
w h e n placing the jack on the edge of the engine 
block, 

3. R e m o v e the c a m chain (see page 6-13), and check 
the teeth on the crankshaft sprocket , the V T C 
actuator, and the exhaust c a m s h a f t sprocket for 
w e a r a n d damage . If any of them are worn or 
d a m a g e d , replace if n e c e s s a r y . 

10. C h e c k the oil p a s s a g e on the auto- tensioner for 
c logs . If the auto-tensioner is c l o g g e d , replace it. 

( confd ) 
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Cylinder Head 

Cam Chain Inspection (cont'd) 

11. M e a s u r e the length of the oil pump chain auto-
tens ioner rod. 

Oi l P y m p C h a i n Auto -Tens loner R o d Length 
S e r v i c e L i m i t 13 mm (0.51 in.) 

12. If the length i s over the serv ice l i m i t , replace the oil 
p u m p cha in (see page 8-23). W h e n replacing, check 
the teeth on the crankshaft sprocket and oil pump 
sprocket for w e a r and d a m a g e . If any of them are 
w o r n or d a m a g e d , replace if n e c e s s a r y . 

13. Check the oil p a s s a g e on the oil pump chain auto-
tens ioner for c logs. If the auto-tensioner is c logged, 
replace i t 

14. Install the n e w c a m cha in (see page 6-15). 

15. R e m o v e the jack and the w o o d block. 

16. Install the oil pan (see page 7-31), 

17. Install the cyl inder head c o v e r (see page 6-25). 

18. Install the s p l a s h shie ld (see step 48 on page 5-20). 

19. Install the front w h e e l s . 

Cylinder Head Cover Removal 

1. R e m o v e the strut brace (if equipped) (see page 
20-289). 

2. R e m o v e the engine cover . 

3. R e m o v e the four ignition coi ls (see page 4-20). 

4. R e m o v e the dipstick (A) and the power steer ing 
(P/S) hose bracket (B) and d isconnect the breather 
hose (C) and the brake booster v a c u u m hose (D). 

B 

5. R e m o v e the two bolts (E) secur ing the evaporat ive 
e m i s s i o n (EVAP) canister purge va lve b racke t 

6-24 



8. R e m o v e the cyl inder h e a d cover . 

Cylinder Head Cover Installation 

1. Thoroughly c lean the head cover gasket and the 
groove. 

2. Install the head cover gasket (A) in the groove of 
the cy l inder head cover (B). 

B 

3. C h e c k that the mating s u r f a c e s are c lean and dry. 

4. Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, on the cha in c a s e and 
the No. 5 rocker shaft holder mating a reas . Install 
the c o m p o n e n t within- 5 minutes of applying the 
liquid g a s k e t 

N O T E : 
• If y o u apply l iquid-gasket P/N 08718-0012, the 

c o m p o n e n t must be instal led within 4 minutes. 
* If too m u c h t ime has p a s s e d after applying the 

- liquid g a s k e t remove the old liquid gasket and 
res idue, then reapply new liquid g a s k e t 

Apply liquid gasket Apply liquid gasket 
to these points. to these points. 

(cont'd) 
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Cylinder Head 

Cylinder Head Cower Installation (cont'd) 

5. S e t the spark plug s e a l s (A) on the spark plug tubes. 
P lace the cyl inder head cover (B) on the cyl inder 
head , then sl ide the c o v e r sl ightly back and forth to 
sea t the head cover gasket . 

6. Inspect the cover w a s h e r s (C). Rep lace a n y w a s h e r 
that is d a m a g e d or deteriorated. 

7. T ighten the bolts in three s teps . Sn the final step 
tighten all bolts, in s e q u e n c e , to 12 N-m (1.2 kgf-m, 
8.7 Ibf-ft). 

N O T E : 
• Wai t at least 30 minutes before filling the engine 

with oil. 
* Do not run the engine for at least 3 hours after 

install ing the head cover . 

8. Install the two bolts (A) secur ing the evaporat ive 
e m i s s i o n (EVAP) canister purge va lve bracket. 

9. Connect the breathe h o s e (B) and the brake booster 
v a c u u m hose (C) and install the power steer ing 
(P/S) hose bracket (D), and the dipstick (E). 

10. Install the four ignition coi ls (see page 4-20). 

11. Install the engine cover . 

6 x 1.0mm 
12 N-m 
C1.2 kgf.m, 
8.7 Ibf-ft! 

12. Install the strut brace (if equipped) (see page 
20-289). 
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Cylinder Head Removal 

N O T E : 
* U s e fender c o v e r s to avoid d a m a g i n g painted 

sur faces . 
* T o avoid d a m a g e , unplug the wir ing connectors 

careful ly wh i l e holding the c o n n e c t o r portion. 
* C o n n e c t the Honda Diagnost ic S y s t e m (HDS) to the 

data link connector (DLC) , and monitor the engine 
coolant temperature f E C T } s e n s o r 1. T o avo id 
damag ing the cy l inder h e a d , wai t until the E C T 
s e n s o r 1 temperature drops be low 100 T (38 °C) 
before loosening the cy l inder head bolts, 

* IVlark all wir ing and h o s e s to avo id misconnect ion . 
A l s o , be s u r e that they do not contact other wir ing or 
h o s e s , or interfere wi th other parts. 

1, R e m o v e the strut brace (if equipped) (see page 
20-283). 

2, Re l ieve the fuel p ressure (see page 11-332). 

3, Drain the engine coolant (see page 10-6). 

4, R e m o v e the drive belt (see page 4-30). 

5, R e m o v e the intake manifold (see page 9-3). 

6, R e m o v e the catalyt ic converter (see page 11-367). 

7, D isconnect the evaporat ive e m i s s i o n (EVAP) 
can is ter h o s e {A}. 

A 

8. R e m o v e the quick-connect fitting c o v e r (A), then 
d isconnect the fuel feed h o se (B) (see page 11-340). 

9. D isconnect the four fuel injector connectors (A), the 
engine mount control so lenoid va lve connector (B), 
and remove the ground c a b l e s (C), 

C 

(cont'd) 
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Cylinder Head 

Cylinder Head Removal (cont'd) 

10. R e m o v e the four bolts secur ing the E V A P canister 
purge va lve bracket. 

11. D isconnect the upper radiator hose (A), the heater 
h o s e s (B), and the water b y p a s s hose (C). 

12. R e m o v e the two bolts (A) secur ing the connect ing 
pipe. 

B 

13. D isconnect the water b y p a s s h o s e (B). 

14. D isconnect the fol lowing engine wi re h a r n e s s 
connectors and remove the wi re h a r n e s s c l a m p s 
f rom the cy l inder head: 

* Eng ine coolant temperature (ECT) s e n s o r 1 
connector 

• C a m s h a f t position (CMP) s e n s o r A (Intake) 
connector 

* Camsha f t posit ion (CMP) s e n s o r B (Exhaust ) 
connector 

• Rocker a rm oil control va lve connector 
• Rocker a rm oil p ressure swi tch connector 
* E V A P canister purge va lve connector 
• Var iable va lve t iming control (VTC) oil control 

so lenoid va lve connector 
* Eng ine oil p ressure swi tch connector 
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15. R e m o v e the c a m cha in (see page 8-13). 

18, R e m o v e the rocker a r m a s s e m b l y {see page 6-32). 

17, R e m o v e the cy l inder head bolts. T o prevent 
w a r p a g e , loosen the bolts in s e q u e n c e 1/3 turn at a 
t ime; repeat the s e q u e n c e until all bolts are 
l o o s e n e d . 

^ .5 1 

© © @ ® ® 

18. R e m o v e the cy l inder h e a d . 

CMP Pulse Plate A Replacement 

1. R e m o v e the cy l inder head cover (see page 6-24). 

2. R e m o v e camshaf t position (CMP) s e n s o r A 
( s e e p a g e 11-301). 

3. Hold the camshaf t with an open-end w r e n c h , then 
loosen the bolt. 

4. R e m o v e C M P pulse plate A. 

5, Install C M P pulse plate A in the reverse order of 
- removal . 
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Cylinder Head 

CMP Pulse Plate B Replacement 

1. R e m o v e the cyl inder head cover (see page 6-24). 

2. R e m o v e camshaft position (CMP) sensor B 
(see page 11-210). 

3. Hold the camshaf t with an open-end w r e n c h , then 
loosen the bolt. 

4. R e m o v e C M P pulse plate B. 

5. Install C M P pulse plate B in the reverse order of 
removal . 

VTC Actuator, Exhaust Camshaft 
Sprocket Replacement 

Removal 

1. Remove the c a m chain (see page 6-13). 

N O T E : For exhaust camshaf t sprocket remova l , do 
steps 3 and 4. 

2. If the V T C actuator will be reused , do these s teps to 
avoid damag ing the actuator lock pin. 

-1 R e m o v e the intake camshaf t from the cyl inder 
head , and seat the retard holes in the No. 1 
camshaf t journal with tape and a wire tie (see 
step 6 on page 6-8). 

- 2 Sea l over one of the advance holes with tape (see 
step 7 on page 6-8). 

- 3 Apply air to the unsea led advance hole to re lease 
t h e lock (see step 8 on page 6-9). 

- 4 R e m o v e the wire tie, the tape, and the a d h e s i v e 
residue from the camshaf t journal . 

- 5 Temporar i ly reinstall the camshaft and the c a m 
journals on the cyl inder head . 

3. Hold the camshaf t with an open end w r e n c h , then 
loosen the var iable va lve t iming control (VTC) 
actuator mounting bolt or the exhaust camshaf t 
sprocket mounting bolt. 

4. R e m o v e the V T C actuator and/or the exhaust 
camshaf t sprocket f rom the camshaf t . 
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Installation 

1, Install the V T C actuator and/or the exhaust camshaft 
sprocket onto the c a m s h a f t . 

MOTE: T o a v o i d d a m a g e to the V T C actuator, it 
m u s t be instal led in the un locked position. If 
n e c e s s a r y , temporar i ly install the V T C actuator 
mount bolt hand-t ight , and unlock the actuator 
fsee step 2 of removal ) . 

2. Apply n e w engine oil to the th reads of the V T C 
actuator mount ing bolt a n d the exhaust camshaf t 
mounting bolt, then install them, 

3, Hold the c a m s h a f t with an open-end w r e n c h , then 
tighten the bolts. 

Spec i f i ed T o r q u e 
V T C Actua tor Mount ing BoH: 
1 2 x 1 . 2 5 m m 

113 N-m {11.5 kgf»m, 83 Ibf-ft) 
E x h a u s t C a m s h a f t S p r o c k e t Mount ing Bolt: 
10 x 1 . 2 5 mm 
72 M~m 17,3 kgf-m, 53 Ibf-ft! 

Cylinder Head Inspection for 
Warpage 

1 . R e m o v e the cyl inder head (see page 6-27). 

2. Inspect the c a m s h a f t (see page 6-35). 

3. Check the cyl inder head for w a r p a g e . M e a s u r e 
a long the e d g e s , and three w a y s a c r o s s the center. 

* If w a r p a g e is l e s s than 0.05 m m (0.002 in.) 
cy l inder head resurfacing is not required. 

* If w a r p a g e is between 0.05 m m (0.002 in.) a n d 
- 0=2 m m (0.008 in J , resurface the cy l inder head . 
* T h e m a x i m u m resurface limit i s 0 . 2 m m (0.008 in.) 

b a s e d on a height of 104 m m (4,09 in.). 

Cy l inder H e a d Height 
S t a n d a r d (Mew): 103.95-104=05 mrn 

(4.093—4.096 in.) 

4. Hold the camshaft wi th an open-end w r e n c h , a n d 
turn the V T C actuator by hand c lockwise until y o u 
hear a n d feel the actuator lock pin click into 
p l a c e , 

5. install the c a m chain fsee page 6-15). 
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Cylinder Head 

Rocker Arm Assembly Removal 

1. R e m o v e the c a m chain (see page 6-13). 4, R e m o v e c a m chain guide B (A), the camshaf t 
holders (B), and the c a m s h a f t s (C). 

3. R e m o v e the camshaf t holder bolts. T o prevent 
damaging the c a m s h a f t s , loosen the bolts, in 5. Insert the bolts (A) into the rocker shaft holder, then 
s e q u e n c e , two turns at a t ime. remove the rocker a rm a s s e m b l y (B). 
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Rocker Arm and Shaft Disassembly/Reassembly 

N O T E : 
* Identify e a c h part a s ft Is r e m o v e d s o that e a c h Item c a n be reinstal led in its original posit ion. 
* Inspect the rocker a r m shaft and rocker a r m s (see page 6-34). 
* If r e u s e d , the rocker a r m s m u s t be instal led in the s a m e posi t ions, 
* W h e n remov ing , or instal l ing the rocker a r m a s s e m b l y , do not remove the camshaf t holder bolts. T h e bolts wil l keep 

the holders a n d rocker a r m s on the shaft . 
* Prior to r e a s s e m b l i n g , c lean all the parts in solvent , dry t h e m , and apply n e w engine oil to any contact points. 
* Bundle the intake rocker a r m s wi th rubber bands to keep them together a s a set . 
* W h e n replac ing the intake rocker a r m a s s e m b l y , r e m o v e the fastening hardware f rom the n e w intake rocker a r m 

a s s e m b l y . 

- T V -

E X H A U S T R O C K E R 
S H A F T 

mmm 
S H A F T H O L D E R 

E X H A U S T R O C K E R 
A S S E M B L Y 

N o . § 
R O C K E R 
S H A F T H O L D E R 

R U B B E R BAWD 

No. 2 No, 3 No. 4 
R O C K E R S H A F T R O C K E R S H A F T R O C K E R S H A F T 
H O L D E R H O L D E R H O L D E R 

I O T A K E R O C K E R 
A R M A S S E M B L Y 

_TL_ 
• I N T A K E R O C K E R S H A F T 

6-33 



Cylinder Head 

Rocker Arm and Shaft Inspection 

1. R e m o v e the rocker a r m a s s e m b l y (see page 6-32). 

2. D i s a s s e m b l e the rocker a rm a s s e m b l y (see page 
6-33). 

3. Measure the d iameter of the shaft at the first rocker 
location. 

4. Ze ro the gauge (A) to the shaft d iameter . 

5. M e a s u r e the inside d iameter of the rocker a r m , and 
check It for an out-of-round condit ion. 

Rocker Arm- to -Shaf t C l e a r a n c e 
S t a n d a r d (New): 
Intake: 0 .018—0.059 m m 

( 0 . 0 0 0 7 - 0 . 0 0 2 3 In.) 
E x h a u s t : 0 ,018—0.056 m m 

f O . 0 0 0 7 - 0 . 0 0 2 2 In.) 
Serwlee Limit : 0,08 m m (0.003 In.) 

6. Repeat for all rocker a r m s and both shafts . If the 
c learance is beyond the serv ice limit, replace the 
rocker shaft and ail out of serv ice limit rocker a r m s . 
If any V T E C rocker a rm n e e d s replacement, , replace 
the rocker a r m s (primary, mid , and s e c o n d a r y ) , as a 
set . 

7. Inspect the rocker a r m pistons (A). Push on e a c h 
piston manual ly . If It d o e s not m o v e smooth ly , 
replace the rocker a r m set. 

N O T E : Apply n e w engine oil to the rocker a r m 
pistons w h e n r e a s s e m b l i n g . 

8. Install the rocker a r m a s s e m b l y (see page 6-43). 
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Camshaft Inspection 

N O T E : Do not rotate the c a m s h a f t dur ing inspect ion. 

1. R e m o v e the rocker a rm a s s e m b l y {see page 6-32), 

2, Pot the rocker shaft ho lders , camshaf t , and 
c a m s h a f t ho lders o n the cyl inder head , then tighten 
the bolts, in s e q u e n c e , to the speci f ied torque. 

N O T E : If the engine d o e s not have bolt @ , skip it 
and cont inue the torque s e q u e n c e . 

Spec i f i ed Tmque 
8 x 1 . 2 5 m m 
22 N-m (2.2 kgf-m, 16 Ibf-ft) 
§ K 1,0 m m 
12 N-m (1.2 kgf-m, 8,7 Ibf-ft) 
6 K 1.0 m m Bol ts : 21 2 , |3 

B » 1} 2 2 v4 6, % 3 1 m 

3. S e a t the c a m s h a f t by pushing it a w a y f rom the 
c a m s h a f t pul ley end of the cyl inder head . 

4. Zero the dial indicator against the end of the 
camshaf t , then push: the c a m s h a f t back and forth, 
and read the end play. If the end play is beyond the 
serv ice limit, replace the cy l inder head and recheck. 
If it is still beyond the service- limit, rep lace the 
camshaf t . 

C a m s h a f t E n d Play 
S t a n d a r d (New): 0.05—0.20 m m 

(0.002—0.008 in.) 
S e r v i c e L imit : 0.4 m m (0.02 in.) 

(cont'd) 
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Cylinder Head 

Camshaft inspection (cont'd) 
5. L o o s e n the camshaf t holder bolts two turns at a 

t ime, in a c r i s s c r o s s pattern. T h e n remove the 
camshaf t holders from the cy l inder head . 

6. • Lift the camshaf ts out of the cy l inder head , and 
w ipe them c lean , then inspect the lift ramps . 
Rep lace the camshaf t if a n y lobes are pitted, s c o r e d , 
or e x c e s s i v e l y worn . 

7. C lean the camshaf t journal s u r f a c e s in the cy l inder 
head , then set the c a m s h a f t s back in place. Place a 
plast igage strip a c r o s s e a c h j o u r n a l 

8. Install the camshaf t ho lders , then tighten the bolts 
to the speci f ied torque a s s h o w n In step 2. 

9. R e m o v e the camshaf t holders . M e a s u r e the widest 
portion of plast igage on e a c h journal . 

* Sf the camshaft - to-holder c learance is within the * 
s e r v i c e l imits, go to s tep 11. 

* If the camshaft - to-holder c learance is beyond the 
serv ice limit, and the c a m s h a f t h a s been rep laced, 
replace the cy l inder head , 

* If the camshaft - to-hoider c lea rance is beyond the 
serv ice limit, and the camshaf t h a s not been 
rep laced, go to step 10. 

C a m s h a f M o - H o l d e r O i l G iea rance 
S t a n d a r d (New): 
No. 1 J o u r n a l : 0 . 0 3 0 - 0 . 0 6 9 m m 

( 0 . 0 0 1 2 - 0 . 0 0 3 in.) 
No. 2 , 3 , 4 , 5 J o u r n a l s : 0 . 0 6 0 - 0 . 0 9 9 m m 

C0.002~~0.004 in.) 
S e r v i c e Limit: 0.15 m m (0.006 in.) 

10. Check the total runout with the camshaf t supported 
on V-b locks. 

* If the total runout of the camshaf t is within the 
serv ice limit, replace the cyl inder head . 

'• If the total runout is beyond the serv ice limit, 
replace the camshaf t and recheck the camshaf t -
to-holder oil c learance . Sf the oil c lea rance is still 
beyond the serv ice limit, replace the cy l inder 
head. 

C a m s h a f t Tota l Ryr teyt 
S t a n d a r d (New): 0.03 m m (0.0012 in.) mm. 
Serv loe Limit: 0.04 m m 10.002 in.) 

11. Measure the c a m lobe height. 

C a m L o b e Height S t a n d a r d (New): 
I N T A K E E X H A U S T 

PR! 33.744 m m 34.291 m m 
(1.3285 in.) (1.3500 in J . 

MID 35.456 m m 
(1.3959 in.) 

S E C 33.744 m m 
(1.3285 in.) 

PR!: Pr imary MID: Mid S E C : S e c o n d a r y 
C / C : C a m Cha in 

INTAKE 

PBI MIB S E C 
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Valve, Spring, and Valve Seal Removal 

S p e c i a l T o o l s Fteqylred 
Va lve spr ing c o m p r e s s o r attachment: 07757-PJ1010A 

Identify the v a l v e s and the va lve spr ings a s they are 
r e m o v e d s o that e a c h item c a n be reinstal led In its 
original posit ion, 

f. R e m o v e the cy l inder head fsee page 8-27). 

2. U s i n g a n appropriate-sized socket (A) and plastic 
mal let (8) , lightly tap the spr ing retainer to loosen 
the va lve cotters. 

3, Install the va lve spr ing c o m p r e s s o r at tachment and 
the va lve spr ing c o m p r e s s o r . C o m p r e s s the spr ing , 
a n d r e m o v e the va lve cotters. 

0 7 7 5 7 - P J 1 0 1 0 A 

5. Install the va lve guide sea l remover. 

6, R e m o v e the va lve s e a l . 

4, R e m o v e the va lve spr ing c o m p r e s s o r and the va lve 
spr ing c o m p r e s s o r a t t a c h m e n t then r e m o v e the 
spr ing retainer and the va lve spr ing. 
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Cylinder Head 

Valve Inspection 

1. R e m o v e the v a l v e s (see page 6-37). 

2. M e a s u r e the va lve in these a r e a s , 

intake V a l v e D i m e n s i o n s 
A S t a n d a r d (New): 3 5 . 8 5 - 3 6 . 1 5 m m 

( 1 . 4 1 1 - 1 , 4 2 3 in.) 
B S t a n d a r d (New): 1 0 8 . 5 - 1 0 9 . 1 m m 

( 4 . 2 7 2 - 4 . 2 9 5 in.) 
C S t a n d a r d (New): 5 . 4 7 5 - 5 . 4 8 5 m m 

( 0 . 2 1 5 6 - 0 . 2 1 5 9 in.) 
C S e r v i c e Limit: 5.445 m m (0.214 in.) 

E x h a y s t V a l v e D i m e n s i o n s 
A S t a n d a r d (New): 30 .85—31.15 m m 

( 1 . 2 1 5 - 1 . 2 2 6 In.) 
B S t a n d a r d (New): 1 0 8 . 4 - 1 0 9 . 0 m m 

( 4 , 2 6 8 - 4 . 2 9 1 in.) 
C S t a n d a r d (New): 5 . 4 5 0 - 5 . 4 6 0 m m 

( 0 . 2 1 4 6 - 0 . 2 1 5 0 in.) 
C Serwlee Limit: 5.42 m m 10.213 in.) 

Valve Stem-to-Guide Clearance 
Inspection 

1. R e m o v e the v a l v e s (see page 6-37). 

2. S l ide the va lve out of its guide about 10 m m 
(0.33 in.), then m e a s u r e the stem-to-guide 
c learance with a dial indicator whi le rocking the 
s tem in the direction of normal thrust (wobble 
method). 
* If the m e a s u r e m e n t e x c e e d s the serv ice limit, 

recheck it using a n e w va lve . 
* If the m e a s u r e m e n t is n o w within the serv ice 

limit, r e a s s e m b l e us ing a n e w va lve . 
* If the m e a s u r e m e n t wi th a n e w va lve still 

e x c e e d s the serv ice limit, go to step 3. 

Intake V a l v e S t e m - t o - G o i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 0 6 - 0 . 1 1 m m 

( 0 . 0 0 2 - 0 * 0 0 4 in.) 
Serv iee Limit: 0.16 m m (0.006 in.). 

E x h a u s t Vai¥@ S t e m - t o - G u i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 1 1 - 0 . 1 6 m m 

( 0 . 0 0 4 - 0 , 0 0 6 in J 
S e r v i c e Limit: 0.22 m m (0.009 in.) 

3. Subtract the O.D. of the va lve s t e m , m e a s u r e d with 
a micrometer , f rom the LD. of the va lve guide, 
m e a s u r e d with an inside micrometer or ball gauge. 
Take the m e a s u r e m e n t s in three p laces a long the 
va lve s tem and three p laces inside the va lve guide. 
T h e difference between the largest guide 
m e a s u r e m e n t and the s m a l l e s t s t e m m e a s u r e m e n t 
shou ld not e x c e e d the serv ice limit. 

Intake V a l v e S t e m - t o - G u i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 0 3 0 - 0 . 0 5 5 m m 

( § , 0 0 1 2 - 0 , 0 0 2 2 in.) 
S e r v i c e Limit: 0.08 m m (0.003 in.) 

E ichayst Valwe Stem-t©~Guide C l e a r a n c e 
S t a n d a r d (New): 0 . 0 5 5 - 0 , 0 8 0 m m 

( 0 . 0 0 2 2 - 0 . 0 0 3 1 in.) 
S e r v i c e L i m i t 0.11 m m (0.0043 in.) 
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Valve Guide Replacement 

S p e c i a l T o o l s R e q u i r e d 
* Va lve guide dr iver , 5.5 m m 07742-0010100 
* Va lve guide reamer , 5.5 m m 07HAH-PJ7A100 

1. Inspect the va lve stem-to-guide c learance 
I s e e page 6-38). 

2. A s i l lustrated, use a commerc ia l l y avai lable air-
impact va lve guide driver (A) modif ied to fit the 
d iameter of trie va lve gu ides , In most c a s e s , the 
s a m e procedure can be done us ing the va lve guide 
driver, 5.5 m m and a convent ional h a m m e r . 

5.3 m m 
10.21 in.) , 

_ i 1 

L 8 7 m m M \ M 

p t 3 . 4 3 i n . r T 
57 mm 
12.24 fii.J 

T 
10.8 m m 
10.43 In.) 

Se lec t the proper rep lacement gu ides , and chill 
them in the freezer sect ion of a refrigerator for at 
least an hour. 

U s e a hot plate or o v e n to even ly heat the cyl inder 
head to 300 °F (150 *€). Monitor the temperature 
wi th a cook ing thermometer . Do not get the head 
hotter than 300 T (150 *C); e x c e s s i v e heat m a y 
loosen the va lve sea ts . 

5. Work ing f rom the camshaf t s ide , use the driver and 
an air h a m m e r to drive the guide about 2 m m 
(0.1 in.) towards the combust ion c h a m b e r . T h i s will 
knock off s o m e of the carbon a n d m a k e removal 
eas ier . Hold the air h a m m e r directly in fine with the 
va lve guide to prevent damaging the driver. 

6. T u r n the head over, and drive the guide out toward 
the camshaf t s ide of the head. 

7. If a va lve guide will not m o v e , drill it out with a 
8 m m (5/16 in.) bit, then try aga in . 

N O T E : Drill guides only in ext reme c a s e s ; you 
could d a m a g e the cyl inder head if the guide breaks. 

8. R e m o v e the n e w guide(s) f rom the freezer, one at a 
t ime, a s y o u need them. 

(cont'd) 
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Cylinder Head 

Valve Guide Replacement (cont'd) 

9. Apply a thin coat of n e w engine oil to the outside of 
the new va lve guide. Install the guide f rom the 
camshaf t s ide of the head; use the va lve guide 
driver to drive the guide in to the speci f ied instal led 
height (A) of the guide (B). If y o u h a v e all 16 gu ides 
to do, you m a y have to reheat the head. 

V a l v e G u i d e Installed Height 
Intake: 1 5 . 2 - 1 6 . 2 m m ( 0 . 5 9 8 - 0 . 6 3 8 in.) 
E x h a u s t : 1 5 . 5 - 1 6 . 5 m m ( 0 . 6 1 0 - 0 . 6 5 0 in.) 

10. Coat both the va lve guide reamer , 5.5 m m and the 
va lve guide with cutting o i l 

11. Rotate the reamer c lockwise to the full length of the 
va lve guide bore. 

12. Cont inue to rotate the reamer c lockwise whi le 
removing it f rom the bore. 

13. Thoroughly w a s h the guide in detergent and water 
to remove any cutting res idue. 

14. Check the c l e a r a n c e s with a va lve (see page 6-38). 
Verify that a va lve s l ides into the intake and 
exhaust va lve guides without st icking. 

15. Inspect the va lve seat ing , if n e c e s s a r y renew the 
va lve seat using a va lve sea t cutter (see page 6-41). 
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Valve Seat Reconditioning 

1. Inspect the va lve stern-to-guide c learance 
(see page 8-38). If the va lve gu ides are w o r n , 
replace t h e m (see page §-39) before cutting the 
va lve s e a t s , 

2* R e n e w the va lve s e a t s in the cy l inder head using a 
va lve s e a t cutter, 

3. Careful ly cut a 45 ° sea t , removing only enough 
material to e n s u r e a smooth and concentr ic seat . 

4, B e v e l the upper and lower e d g e s at the ang les 
s h o w n in the i l lustration. 
C h e c k the width of the seat and adjust accordingly . 

I N T A K E : 3 5 ° 
E X H A U S T : 3 0 ° 

5. Make one more very light p a s s with the 45 ° cutter 
to r e m o v e any possib le burrs c a u s e d by the other 
cutters, 

V a l v e S e a t Width 
S t a n d a r d (New): 1 . 2 5 - 1 . 5 5 m m CO.O49~-0.O61 .in.) 
S e r v i c e Limit : 2.00 m m (0.079 in.) 

6. After resurfacing the s e a t inspect for even va lve 
seat ing. Apply Pruss ian Blue c o m p o u n d (A) to the 
va lve face. Insert the va lve in its original location in 
the h e a d , then lift it and s n a p it c l o s e d against the 
sea t s e v e r a l t imes . 

B 

7. T h e actual va lve seat ing-surface (B) , a s s h o w n by 
the blue c o m p o u n d , shou ld be centered on the s e a t 

* If it is too high (closer to the va lve s tem) , you 
m u s t make a s e c o n d cut with the 67.5 ° cutter to 
m o v e it d o w n , then one more cut with the 45 ° 
cutter to restore seat width. 

* If it is too low (close to the va lve edge) , you must 
make a s e c o n d cut with the 35 °cutter (intake 
side) or the 30 ° cutter (exhaust s ide) to m o v e it 
up, then make one more cut wi th the 45 °cutter 
to restore seat width. 

N O T E : T h e final cut should a l w a y s be m a d e with 
the 45 °cu t te r . 

(cont'd) 
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Cylinder Head 

Valve Seat Reconditioning (cont'd) 

8. Insert the Intake and exhaust v a l v e s In the h e a d , 
and m e a s u r e the va lve s tem installed height (A), 

Intake V a l v e S t e m Insta l led Height 
S t a n d a r d (Mew): 44 .0—44.5 m m (1.73—1.75 In.) 
S e r v i c e Limit: 44.7 m m (1.76 In.) 

E x h a u s t V a l v e S t e m Instal led Height 
S t a n d a r d P e w ) : 4 4 . 0 - 4 4 . 5 m m ( 1 . 7 3 - 1 . 7 5 In.) 
S e r v i c e Limit: 44,7 m m (1.76 in.) 

9. If va lve s tem Installed height Is beyond the serv ice 
limit, replace the va lve and recheck. If it Is still 
beyond the serv ice limit, replace the cyl inder head; 
the va lve seat in the head Is too deep. 

Valve, Spring, and Valve Seal 
Installation 

S p e c i a l T o o l s Requ i red 
* S t e m seal driver 07PAD-GO 10QGG 
* Va lve spr ing c o m p r e s s o r at tachment 07757-PJ1010A 

1. Coat the va lve s t e m s with n e w engine oil. Install 
the va lves In the va lve gu ides . 

2. Check that the v a l v e s m o v e up and down smooth ly . 

3. Install the spr ing sea ts on the cyl inder head . 

4. Install the n e w va lve s e a l s (A) us ing the 5.5 m m 
s ide of the s tem sea l driver (B).. 

N O T E : T h e exhaust va lve sea l (C) has a black spr ing 
(D), and the intake va lve sea l (E) has a white spr ing 
(F). T h e y are not Interchangeable . 

) 
L _ L _ L _ L _ 

) 
_ .L__ _ .L__ _ .L__ _ .L__ 

0 7 P A D - 0 0 1 0 0 0 © 

6-42 



Rocker Arm Assembly Installation 

5. Install the va lve spr ing and the spr ing retainer. 
P lace the end of the va lve spr ing wi th the c lose ly 
w o u n d coi ls toward the cyl inder h e a d . 

6. Install the va lve spr ing c o m p r e s s o r at tachment and 
the va lve spr ing c o m p r e s s o r , C o m p r e s s the spr ing , 
and instal l the va lve cotters. 

0 7 7 5 7 - P J 1 0 1 0 A 

7, R e m o v e the v a l v e spr ing c o m p r e s s o r and the va lve 
spr ing c o m p r e s s o r attachment. 

8, Lightly tap the e n d of e a c h va lve s t e m two or three 
t imes with a plast ic mallet (A) to e n s u r e proper 
seat ing of the va lve a n d the va lve cotters. T a p the 
va lve s t e m only a long its ax is s o you do not bend 
the s t e m . 

1. R e a s s e m b l e the rocker a rm a s s e m b l y (see page 
6-32). 

2. C l e a n and dry the No. 5 rocker shaft holder mating 
sur face . 

3. Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, evenly to the cyl inder 
head mating sur face of the No. 5 rocker shaft 

. holder, and to the inside edge of the threaded bolt 
ho les . Install the component within 5 minutes of 
apply ing the liquid g a s k e t 

N O T E : 
* If y o u apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t must be instal led within 4 minutes. 
• If too m u c h t ime h a s p a s s e d after apply ing the 

liquid gasket , remove the old l iquid gasket and 
res idue, then reapply n e w liquid g a s k e t 

J T n T I ] _ _ J T j L l 

A p p l y l iqu id gasket 
a long t he b roken l ine. 

4. Insert the bolts (A) into the rocker shaft holder, then 
install the rocker a rm a s s e m b l y (B) on the cyl inder 
head . 

5. R e m o v e the bolts f rom the rocker shaft holder. 

(cont'd) 
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Cylinder Head 

Rocker Arm Assembly Installation 
{cont'd) 

6. Make sure the punch marks on the var iable va lve 
t iming control (VTC) actuator and the exhaust 
camshaf t sprocket are facing up, then set the 
camshaf ts (A) In the holder. Apply n e w engine oil to 
the camshaf t journa ls and lobes. 

7. S e t the camshaf t holders (B) and the c a m chain 
guide B (C) In place. 

8. T ighten the bolts to the speci f ied torque. 

N O T E : If the engine d o e s not have bolt @ , skip it 
and continue the torque s e q u e n c e . 

Spec i f ied Torque 
8 x 1.25 m m 
22 N-m (2.2 kgf-m, 16 Ibf-ft) 
§ x 1,0 m m 
12 N«m (1.2 kgf-m, 8.7 Ibf-ft) 
6 x 1.0 m m Bol ts: @ , © , ® 

m ® <s> ® ® (i) CD ® eg. m m 

® ® CD © CD © m (?) © ® (§) (D 

9. Install the c a m chain (see page 6-15), then adjust 
the va lve c learance (see page 6-9). 

Cylinder Head Installation 

1. Install a n e w coolant separator (A) In the engine 
block w h e n e v e r the engine block Is replaced. 

2. C lean the cyl inder head and the engine block 
sur face . 

3. Install the n e w cyl inder head gasket (A) and the 
dowel pins (B) on the engine block. A l w a y s use a 
n e w cyl inder head g a s k e t 
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4. S e t the crankshaf t to top d e a d center (TDC) . Al ign 
the T D C mark (A) on the crankshaft sprocket with 
the pointer {8} o n the engine block. 

5, Install the cy l inder head on the engine block. 

8, M e a s u r e the d iameter of each cyl inder head bolt at 
point A a n d point B. 

50 mm (2.0 in J | 

4 5 mm (1.8 in.) 

i n 

ŝg --5Ss> 

. r ( B ) ( A ) :J 

7. If either d iameter is l e s s than 10.6 m m (0.42 in.), 
replace the cyl inder head bo l t 

8. Apply n e w engine oil to the threads and under the 
bolt h e a d s of all cyl inder head bolts, 

9. T ighten the cyl inder head bolts in s e q u e n c e to 
39 N-m (4.0 kgf°m, 29 Ibf-ft). U s e a beam-type 
torque w r e n c h . W h e n using a preset cl ick-type 
torque w r e n c h , be sure to tighten s lowly and do not 
overt ighten. If a bolt m a k e s any noise whi le you are 
torqusng it, loosen the bolt and retighten it f rom the 
first step. 

® ® ® ® ® 

@ © ® ® ® 

10. After torquing, tighten all cy l inder head bolts in two 
s teps (90 ° per step) us ing the s e q u e n c e s h o w n in 
step 9. If y o u are using a n e w cy l inder head bolt, 
t ighten the bolt an extra 90 °. 

N O T E : R e m o v e the cyl inder head bolt if y o u 
t ightened it beyond the speci f ied angle , and go 
back to step 6 of the procedure. Do not loosen it 
back to the speci f ied angle. 

(cont'd) 
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Cylinder Head 

Cylinder Head Installation (cont'd) 

11. install the rocker a r m a s s e m b l y fsee page 6-43). 

12. Install the c a m chain (see page 6-15). 

13. Connect the fol lowing engine wire h a r n e s s 
connectors , and install the wire h a r n e s s c l a m p s to 
the cyl inder head: 

* Eng ine coolant temperature (ECT) s e n s o r 1 
connector 

* C a m s h a f t position (CMP) s e n s o r A (Intake) 
connector 

* C a m s h a f t position (CMP) s e n s o r B (Exhaust) 
connector 

* Rocker a rm oil control so lenoid connector 
* Rocker a rm oil p ressure swi tch connector 
* Evaporat ive e m i s s i o n (EVAP) canister purge 

va lve connector 
* Var iable valve t iming control (VTC) oil control 

so lenoid va lve connector 
* Eng ine oil p ressure swi tch connector 

14. Install the two bolts (A) secur ing the connect ing 
pipe. 

A 
6 x 1.0 mm 

15. Connect the water b y p a s s h o s e (B). 

16. Connect the upper radiator hose (A), the heater 
h o s e s (B), and the water b y p a s s hose (C). 

17. Install the four bolts secur ing the E V A P canister 
purge va lve b racke t 

S x 1.0 mm 
12SSf.iT! 
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18. C o n n e c t the four fuel injector connectors [A), the 
eng ine mount control so lenoid v a l v e connector (B), 
a n d install the ground c a b l e s (C). 

6 x 1 . 0 mm 

19. Connec t the fuel feed hose (A! (see page 11-343), 
then install the quick-connect fitting cover (B). 

20. Connec t the E V A P canister hose (A). 

21. Install the catalytic converter (see page 11-367). 

22. Install the intake manifold (see page 9-5). 

23. Install the drive belt (see page 4-30). 

24. install the strut brace (if equipped) (see page 
20-289). 

25. After installation, check that all tubes , h o s e s , and 
connectors are Installed correctly. 

26. Inspect for fuel leaks. Turn the ignition swi tch to 
O N (If) (do not operate the starter ) s o the fuel p u m p 
runs for about 2 s e c o n d s and pressur izes the fuel 
line. Repeat this operation three t imes , then check 
for fuel leakage at any point in the fuel line, 

27. Refill the radiator with engine c o o l a n t and bleed 
the air f rom the cool ing s y s t e m with the heater 
va lve open (see step 6 on page 10-6). 

28. C h e c k for fluid leaks. 

29. Do the engine control module (ECM)/powertra in 
control module (PCM) idle lean procedure 
(see page 11-317). 

30. Do the crankshaft position (CKP) pattern c l e a r / C K P 
pattern lean procedure (see page 11-5). 

31. Inspect the idle s p e e d (see page 11-316). 

32. Inspect the ignition t iming (see page 4-19), 
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Cylinder Head 

Sealing Bolt Installation 

N O T E : W h e n install ing the sea l ing bo l t a l w a y s use a 
n e w w a s h e r . 

22 x 1.5 m m 
7 4 N-m I7 .5 k g f - m , 5 4 Sbf-ft) 
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Cylinder Head 

Special Toois 

Ref. No. Tool N y m b e r Descr ipt ion 
© 0 7 A A B - R J A A 1 0 0 Crankshaft Pulley Holder 
® 07AAB-R W C A 1 2 0 Camsha f t Lock Pin Set 1 
© 07AAJ-PNAA101 Air Pressure Regulator 1 
© 0 7 A A J - R W C A 1 0 0 C a m Chain Inspection G a u g e 1 
® 07HAH-PJ7A100 Va lve Gu ide R e a m e r , 5.5 mm' 1 
© 0 7 J A A - 0 0 1 0 2 0 A S o c k e t 19 m m 1 
® 0 7 J A B - 0 0 1 0 2 0 B Holder Handle 1 
(D 07IV1AA-PR70110 Adjuster 1 
CD 07MAA-PR70120 Locknut W r e n c h 1 
® 07PAD-0010000 S t e m S e a l Driver 1 
® 07ZAJ-PNAA101 V T E C Air Adapter 
© 0 7 Z A J - P N A A 2 0 0 V T E C Air Stopper 1 
© 0 7 Z A J - P N A A 3 0 0 Air Jo int Adapter 1 
© 07742-0010100 Va lve Gu ide Driver, 5.5 m m 1 
® 07746-0010400 A t t a c h m e n t 52 x 55 m m 1 
® 07749-0010000 Driver 1 
© 07757-PJ1010A Va lve Spr ing C o m p r e s s o r At tachment 1 

® ® ® ® © 

® 
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Component Location Index 

I G N I T I O N C O I L C O V E R 

C Y L I N D E R H E A D C O V E R 
R e m o v a l , p a g e 8-73 
I n s t a l l a t i o n , p a g e 6-74 

GAIV! C H A I N 
R e m o v a l , p a g e 6-62 
I n s t a l l a t i o n , p a g e 6-64 
I n s p e c t i o n , p a g e 6-72 

C A M C H A I N G U I D E B 

C A M C H A I N G U I D E A 

0 - R I N G 

T E N S I O N E R A R M 

A U T O - T E N S I O N E R 
R e m o v a 1/i r e t a l i a t i o n , 
p a g e 6-69 

Is " ( " \ m 

V A R I A B L E V A L V E 
TIMING'CONTROL 
(VTC) O I L C O N T R O L 
S O L E N O I D V A L V E 

/ 
S P A C E R 

C R A N K S H A F T P U L L E Y 
R e m o v a l / I n s t a l l a t i o n , 
p a g e 6-61 

O - R I N G 

C H A I N CAS 

C H A I N C A S E C O V E R 

C R A N K S H A F T 
P U L L E Y B O L T 
R e m o v a l / I n s t a l l a t i o n , 
p a g e 6-61 

(cont'd) 
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Cylinder Head 

Component Location Index (cont'd) 

C A M S H A F T H O L D E R S 

D O W E L P I N S 

CMP P U L S E P L A T E B 
R e p l a c e m e n t , 
p a g e 6-79 

E X H A U S T C A M S H A F T S P R O C K E T 
R e p l a c e m e n t , p a g e 6-79 

C A M C H A I N G U I D E B 

CMP P U L S E P L A T E A 
R e p l a c e m e n t , 
p a g e 6-78 

C M P S E N S O R B 
f E X H A U S T ) 

V T C A C T U A T O R 
R e p l a c e m e n t , p a g e 6-79 

R O C K E R ARIWI A S S E M B L Y 
V T E C R o c k e r A r m T e s t , p a g e 6-55 
R o c k e r A r m A s s e m b l y R e m o v a l , 
p a g e 6-81 

R o c k e r A r m a n d S h a f t 
D i s a s s e m b l y / R e a s s e m b l y , 
p a g e 6-82 

R o c k e r A r m a n d S h a f t I n s p e c t i o n , 
p a g e 6-83 

R o c k e r A r m A s s e m b l y I n s t a l l a t i o n , 
p a g e 6 -93 
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V A L V E C O T T E R S 

S P R I N G R E T A I N E R 

E X H A U S T V A L V E S P R I N G ( € $ 

ROCKER A R M O I L C O N T R O L 
S O L E N O I D F ILTER 

H E A T S H I E L D 

HOOKER ARIVI O I L 
C O N T R O L S O L E N O I D 

C Y L I N D E R H E A D G A S K E T 

C Y L I N D E R H E A D B O L T 
I n s p e c t i o n , p a g e 6-94 

I N T A K E V A L V E S P R I N G 

I N T A K E V A L V E S E A L 
R e m o v a l , p a g e 8-86 
I n s p e c t i o n p a g e 6-87 
i n s t a l l a t i o n , p a g e 6-92 

I N T A K E V A L V E G U I D E 
R e p l a c e m e n t , p a g e 6-88 

L O S T M O T I O N A S S E M B L Y 

V T C S T R A I N E R 

V T C FILTER 

C Y L I N D E R H E A D 
R e m o v a l , p a g e 6-76 
I n s p e c t i o n , p a g e 6-80 
I n s t a l l a t i o n , p a g e 6-94 

E X H A U S T V A L V E 
R e m o v a l , p a g e 6 -86 
I n s e p c t i o n p a g e 6-87 
I n s t a l l a t i o n , p a g e "6-92 

C O O L A N T S E P A R A T O R 

6-53 



Cylinder Head 

Engine Compression Inspection 

N O T E : After this inspect ion, you must reset the 
powertrain control module (PCM), otherwise the PCM 
will cont inue to stop the fuel injectors from operating. 

1. W a r m up the engine to normal operating 
temperature (cooling fan c o m e s on). 

. 2, Turn the ignition switch to L O C K (0). 

3. Connec t the HDS to the data link connector (DLC). 
(see step 2 on page 11-3). 

4. Turn the ignition switch to O N (II). 

5. Make s u r e the HDS c o m m u n i c a t e s , with the vehic le 
and the P C M . If it does not c o m m u n i c a t e , 
t roubleshoot the D L C circuit (see page 11-192), 

6. S e l e c t A L L I N J E C T O R S S T O P in the PGM-FI , 
I N S P E C T I O N menu with the H D S . 

7. Turn the ignition swi tch to L O C K (0). 

8. R e m o v e the four ignition coi ls (see page 4-20). 

9. R e m o v e the four spark plugs. 

10. Attach a c o m p r e s s i o n gauge to the spark plug hole. 

11. S tep on the accelerator pedal to open the throttle 
fully, then crank the engine with the starter motor, 
and m e a s u r e the c o m p r e s s i o n . 

C o m p r e s s i o n Pressure : 
Abowe 93@ kPa (9.5 k g f / e m 2 , 1 3 5 psf) 

12. Measure the c o m p r e s s i o n on the remaining 
cyl inders . 

M a x i m u m Var ia t ion: 
With in 200 kPa (2.0 k g f / c m 2 , 2 8 pslf 

13. If the c o m p r e s s i o n is not within speci f icat ions, 
check the fol lowing i tems, then r e m e a s u r e the 
c o m p r e s s i o n . 

• Incorrect va lve c learance 
• Confirmation of c a m t iming 
• D a m a g e d of worn c a m lobes 
* D a m a g e d or w o r n v a l v e s and sea ts 
8 D a m a g e d cyl inder head gasket 
* D a m a g e d or worn piston rings 
* D a m a g e d or worn piston and cyl inder bore 

14. R e m o v e the c o m p r e s s i o n gauge from the spark 
plug hole. 

15. Install the four spark plugs. 

16. Install the four ignition coi ls (see page 4-20). 

17. Se lec t P C M reset (see page 11-4) in the PGM-F I , 

I N S P E C T I O N m e n u A L L I N J E C T O R S S T O P with the 
HDS. 
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VTEC Rocker Arm Test 

S p e c i a l T o o l s Requ i red 
* V T E C air stopper 07Z.AJ~PNA.A200 
* V T E C air adapter 07ZAJ-PNAA101 
* Air Joint adapter 07ZAJ-PNAA30Q 
* Air p ressure regulator 07AAJ-PNAA101 

1. Start the engine, and let it run for 5 minutes , then 
turn the ignition swi tch to L O C K (OK 

2< R e m o v e the cy l inder head c o v e r (see page 6-73). 

3. Set the No. 1 piston at top dead center (TDC) (see 
step 5 on page 6-62), 

4, Intake s ide: Move the s e c o n d a r y rocker a rm (A) for 
the No, 1 cy l inder . T h e secondary rocker a rm 
should m o v e independent ly of the mid rocker a rm 
IBK 

* if the s e c o n d a r y rocker a rm m o v e s freely, go to 
step 5. 

* if the s e c o n d a r y rocker a rm d o e s not move 
independent ly , r emove the mid , pr imary, and 
s e c o n d a r y rocker a r m s a s an a s s e m b l y , and 
check that the p istons In the rocker a r m s m o v e 
smoothly . If any rocker arm needs replacing, 
replace the m id , primary,- and s e c o n d a r y rocker 
a r m s a s an a s s e m b l y , then retest 

A* ~ 

5. E x h a u s t s ide: Move the s e c o n d a r y rocker a rm (A) 
for the No, 1 cyl inder. The s e c o n d a r y rocker a rm 
should m o v e independently of the pr imary rocker' 
a rm (B). 

• If the secondary rocker a rm m o v e s freely, go to 
step 8, 

* If the s e c o n d a r y rocker a r m d o e s not move 
Independently, remove the pr imary and the 
s e c o n d a r y rocker a r m s a s an a s s e m b l y , and 
check that the pistons in the rocker a r m s m o v e 
smoothly . If any rocker arm needs replacing, 
replace the primary and the s e c o n d a r y rocker 
a r m s a s an a s s e m b l y , then retest. 

8. Repeat step 4 through 5 on the remaining-. 
secondary rocker a r m s with each piston at T D C . 
W h e n all the secondary rocker a r m s p a s s the test, 
go to step 7. 

7, Check that the air pressure on the shop air , 
c o m p r e s s o r gauge indicates over 400 kPa 
(4.0 kgf /cm 2 , 57 psi). 

3. Inspect the va lve c learance (see page 6-58). 

(cont'd) 
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Cylinder Head 

VTEC Rocker Arm Test (cont'd) 

9. R e m o v e the seal ing bolt (A) f rom the relief hole, 
and install the V T E C air stopper (B). 

B C 
©7ZAJ-P!MAA20e 07ZAJ-PWAA1O1 

10. R e m o v e the No. 3 camshaf t holder bolts, and install 
the V T E C air adapters (C) finger-tight. 

11. Connect the air joint adapter (D) and the air 
pressure regulator (E). 

12. L o o s e n the va lve on the air p ressure regulator, and 
apply the specif ied air p ressure . 

Speci f ied Air P ressure : 
290 kPa (3.0 k g f / e m 2 , 4 2 psl) 

13. Intake s ide: With the speci f ied air p ressure appl ied, 
move the secondary rocker a rm (A) for the No. 1 
cyl inder. T h e mid rocker a r m (B), the pr imary 
rocker a rm (C), and the s e c o n d a r y rocker a r m 
should move together. 

* If the mid , the pr imary, and the secondary rocker 
a r m s m o v e together, go to step 14. 

* If the mid and primary rocker a r m s do not m o v e 
together with the s e c o n d a r y rocker a rm, remove 
the mid, pr imary, and s e c o n d a r y rocker a r m s a s 
an a s s e m b l y , and c h e c k that the pistons in the 
rocker a r m s move smoothly . If any rocker a r m 
needs replacing, replace the mid , pr imary, and 
secondary rocker a r m s a s an a s s e m b l y , then 
retest. 

N O T E : If the rocker a r m piston does not move after 
applying air p ressure ; m o v e the rocker a r m up and 
down manual ly by rotating the crankshaft 
c lockwise . 
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VTC Actuator Inspection 

14, Exhaust s ide : With the specif ied air pressure 
appl ied, move the secondary rocker a rm (A) for the 
No.. 1 cyl inder. T h e primary rocker a rm (B) and the 
secondary rocker a r m should move together, 

• If the pr imary and the secondary rocker a r m s 
m o v e together, go to step 15. 

* If the pr imary rocker a r m s do not move together 
with the secondary rocker a r m , remove the 
primary and the secondary rocker a r m s as an 
a s s e m b l y , and check that the pistons in the 
rocker a r m s move smoothly, If any rocker arm 
needs replacing, replace the primary and the 
secondary rocker a r m s a s an a s s e m b l y , then 
retest. 

15, Repeat s tep 13 through 14 on the remaining 
secondary rocker a r m s with each piston at T D C . 
W h e n all the secondary rocker a r m s p a s s the test, 
go to s tep 16. 

16, R e m o v e the air p ressure regulator, the air joint 
adapter, the V T E C air adapter, and the V T E C air 

17, Tighten the camshaf t holder mounting bolts to 
22 M*m {2,2 kgf.m, 16 Ibf-ft). 

18, Tighten the seal ing bolt to 10 U*m (1,0 kgf-m, 
7.4 Ibf.ft). 

19, Install the cyl inder head cover fsee page 6-74). 

1. R e m o v e the c a m chain (see page 6-62). 

2. L o o s e n the rocker a rm adjusting s c r e w s (see step 2 
on page 6-81). 

3. R e m o v e the camshaf t holder (see step 3 on page 
6-81). 

4. R e m o v e the intake camshaft , 

5. Check that the variable va lve t iming control (VTC) 
actuator is locked by turning the V T C actuator 
counterclockwise. If it is' not locked, turn the V T C 
actuator c lockwise until it s tops, then recheck it. If it 
is still not locked, replace the V T C actuator. 

6. Seal the retard holes (A) in the No. 1 camshaf t journal 
•with tape and a wire tie. -

7. Sea l over one of the advance holes (A) with tape. 

(cont'd) 
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Cylinder Head 

VTC Actuator Inspection (cont'd) 

8. Apply air to the unsea led advance hole to re lease 
lock. 

9. Check that the V T C actuator m o v e s smoothly. If the 
V T C actuator does not move smoothly , replace the 
V T C actuator. 

Valve Clearance Adjustment 

Spec ia l Tools Required 
• Locknut wrench Q7MAA-PR7Q120 
• Adjuster 07MAA-PR70110 

N O T E : Connect the Honda Diagnostic S y s t e m (HDS) to 
the data link connector (DLC) and monitor the engine 
coolant temperature (ECT) s e n s o r 1 with the HDS. 
Adjust the valve c learance only w h e n the E C T s e n s o r 1 
temperature is less than 100 °F (38 °C). 

1. R e m o v e the cyl inder head cover (see page 6-73). 

2. Set the No. 1 piston at top dead center (TDC). The 
punch mark (A) on the variable va lve timing control 
(VTC) actuator and the punch mark (B) on the 
exhaust camshaf t sprocket should be at the top. 
Align the T D C marks (C) on the V T C actuator and 
the exhaust camshaf t sprocket. 

C 

10. R e m o v e the wire tie, the tape, and the adhes ive 
residue from the No. 1 camshaf t journal . 

11. Make sure the punch marks on the V T C actuator 
and the exhaust camshaf t sprocket are facing up, 
then set the camshaf ts in the head (see step 6 on 
page 6-93). 

12. Set the camshaf t holders and c a m chain guide B in 
place (see step 7 on page 6-93). 

13. Tighten the camshaf t holder bolts to the specif ied 
torque (see step 8 on page 6-93). 

14. Hold the camshaf t , and turn the V T C actuator 
c lockwise until you hear it click. Make sure to lock 
the V T C actuator by turning i t 

15. Install the c a m chain (see page 6-64). 

16. Adjust the valve c learance (see page 6-58). 
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3, Se lec t the correct feeler gauge for the va lve 
c lea rance y o u are going to check . 

V a l v e C l e a r a n c e 
Intake: 0.21 —0.25 mm (0.008—0.010 In.) 
E x h a u s t : 0 , 2 5 - 0 , 2 9 m m ( 0 . 0 1 0 - 0 . 0 1 1 in.) 

E X H A U S T 

No. 1 No. 2 No 3 No. 4 

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

I N T A K E 

4. Insert the feeler g a u g e (A) be tween the adjust ing 
s c r e w |B) a n d the e n d of the va lve s t e m , and sl ide it 
back and forth; you shou ld feel a sl ight amount of 
drag. 

5. If y o u feel too m u c h or too- little drag,- loosen the • 
locknut with the Socknut w r e n c h and adjuster , and 
turn the adjust ing s c r e w until the drag on the feeler 
gauge is correct . • 

O7I¥tAA-PR7©110 

O7I¥IAA-Pfl7012O 

6. T ighten the locknut to the speci f ied torque, a n d 
recheck the c lea rance . Repeat the adjustment i f 
n e c e s s a r y . 

Spec i f led Torque 
Intake:-
7 x 0 . 7 5 m i n 
14 N-m (1.4 kgf-m, 10 Ibf-ft) 
Apply n e w engine oil to t h e nut threads . 
E x h a u s t : 
7 x 0 . 7 5 m m 
14 M<m f l . 4 k g f m , 10 Ibf-ft) 
App ly n e w engine oil t© the nut threads . 

(cont'd) 
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Cylinder Head 

Valve Clearance Adjustment (cont'd) 

7. Rotate the crankshaft 180 °c lockwise (camshaft 
pul ley turns 90 % 

8. Check a n d , if n e c e s s a r y , adjust the va lve c lea rance 
on the No. 3 cy l inder . 

9. Rotate the crankshaf t 180 ° c lockwise (camshaft 
pulley turns 9 0 ° ) . 

10. C h e c k a n d , if n e c e s s a r y , adjust the va lve c lea rance 
- on the No. 4 cyl inder . 

11. Rotate the crankshaft 180 °clockwise (camshaf t 
pulley turns 90 °). 

12. C h e c k a n d , if n e c e s s a r y , ad just the va lve c lea rance 
on the No. 2 cyl inder . 

13. Install the cy l inder head cover (see page 6-74). 
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h 9 

Crankshaft Pulley Removal and Installation 

S p e c i a l T o o l s R e q u i r e d 
* Holder handle 07JAB-001Q2QB 
* Crankshaf t pul ley holder 0 7 A A B - R J A A 1 0 0 
• S o c k e t , 19 m m O7JAA-GO102OA or a c o m m e r c i a l l y 

avai lable 19 m m socket 

Removal 

1, R e m o v e the front w h e e l s . 

2. R e m o v e the s p l a s h sh ie ld (see step 24 on page 5-5). 

3, R e m o v e the dr ive belt (see page 4-30). 

4. Hold the pul ley wi th the holder handle (A) and the 
crankshaf t pul ley holder IB). 

07 A A B - R J A A 1 0 0 

G 7 J A A - 0 0 1 O 2 0 A 
for commercially ava i l ab le ) 

5, R e m o v e the bolt with a socket , 19 m m (C) and a 
breaker bar, then r e m o v e the crankshaf t pulley. 

Installation 

1. C l e a n the crankshaft pul ley (A), the crankshaft (B), 
the bolt (C), and the w a s h e r (D). Lubr icate with n e w 
engine oil a s s h o w n . 

O C l e a n 
# : L y b r i e a t e 

o o o o c ^ 

2. Install the crankshaft pulley, and hold the pul ley 
with the holder handle (A) and the crankshaf t pul ley 
holder (B). 

0 7 A A B - R J A A 1 0 0 

© 7 J A A - 0 0 1 0 2 0 A 
for c o m m e r c i a l l y ava i lab le ) 

3. T ighten the bolt to 49 N-m (5.0 kgf-m, 36 Ibf-ft) with 
a torque w r e n c h and socket , 19 m m (C). Do not u s e 
an impact w r e n c h . If the pulley bolt or crankshaf t 
are new, tighten the bolt to 177 N-m (18.0 kgf-m, 
130 Ibf-ft), then remove the bolt and tighten it to 
49 N-m (5.0 kgf-m, 36 Ibf-ft). 

4. T ighten the pulley bolt an addit ional 90 °. 

5. Install the drive belt (see page 4-30), 

6. Install the s p l a s h shie ld (see step 48 on page 5-20). 

7. Install the front w h e e l s . 
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Cylinder Head 

Cam Chain Removal 

N O T E : Keep the c a m cha in a w a y f rom magnet ic f ields. 

1. R e m o v e the front w h e e l s . 

2. R e m o v e the sp lash sh ie ld (see step 25 on page 5-5). 

3. R e m o v e the drive belt (see page 4-30). 

4. R e m o v e the cyl inder head cover (see page 6-73), 

5. S e t the No. 1 piston at top d e a d center (TDC). T h e 
punch mark (A) on the var iable v a l v e t iming control 
(VTC) actuator and the punch mark (B) on the 
exhaust camshaf t sprocket s h o u l d be at the top. 
Al ign the T D C marks (C) on the V T C actuator and 
the exhaust camshaf t s p r o c k e t 

C 

6. D isconnect the V T C oil control so leno id va lve 
connector (A) and r e m o v e the h a r n e s s c l a m p (B), 

7. R e m o v e the V T C oil control so lenoid va lve 
(see page 11-300). 

8. R e m o v e the crankshaft pul ley (see page 6-61). 

9. Suppor t the engine with a jack and a w o o d block 
under the oil pan. 

10. R e m o v e the ground cable (A), then remove the s ide 
engine mount bracket (B). 

11. R e m o v e the s ide engine mount bracket mount ing 
bolts. 
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12. R e m o v e the c a m cha in c a s e (A) a n d s p a c e r (B). 

13. L o o s e l y install the crankshaf t pulley. 

14, Turn the crankshaf t counterc lockwise to c o m p r e s s 
the auto-tensioner , 

15, Al ign the holes on the lock (A) and the auto- ' 
tens ioner (B), then insert a 1.2 m m (0.05 in.) 
d iameter pin or lock pin (P/N 14511-PNA-0G3) (C) 
into the holes . Turn the crankshaft c lockwise to 
s e c u r e the pin. 

N O T E : C h e c k the auto-tensioner c a m posit ion. If the 
posit ion are not a l igned, se t the first c a m to the first 
edge of the rack. 

16. R e m o v e the auto-tensioner. 

(cont'd) 
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Cylinder Head 

Cam Chain Removal (cont'd) 

17. R e m o v e c a m cha in guide B. 

18. R e m o v e c a m cha in guide A and the tens ioner 
a r m IB). 

19. R e m o v e the c a m cha in . 

Cam Chain Installation 

Spee la l T o o l s Requ i red 
Camshaft: lock pin set 0 7 A A B - R W C A 1 2 0 

N O T E : 
• Keep the c a m cha in a w a y f rom magnet ic f ie lds. 
* Before doing this procedure , check that the var iable 

va lve t iming control (VTC) actuator is locked by 
turning the V T C actuator counterc lockwise . If not 
locked, turn the V T C actuator c lockwise until it s t o p s , 
then recheck it. If it is still not locked, replace the V T C 
actuator. 

1. S e t the crankshaft to top dead center (TDC) . Al ign 
the T D C mark (A) on the crankshaf t sprocket with 
the pointer (B) on the engine block. 

2. S e t the c a m s h a f t s to T D C . T h e punch mark (A) on 
the V T C actuator and the punch mark (B) on the 
exhaust c a m s h a f t sprocket s h o u l d be at the top. 
Al ign the T D C marks (C) on the V T C actuator and 
the exhaust c a m s h a f t sprocket . 
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3. T o hold the intake camshaf t , insert a c a m s h a f t lock 
pin {P/N 0 7 A A B - R W C A 1 2 0 } (A) into the 
ma in tenance hole in c a m s h a f t posit ion (CMP) pulse 
plate A (B) a n d through the No, 5 rocker shaft 
holder (CI 

4, T o hold the e x h a u s t camshaf t , insert a c a m s h a f t 
lock pin (A) into the ma in tenance hole in C M P pulse 
plate B ID) a n d through the No, 5 rocker shaft 
ho lder (C) . 

5 . Install the c a m cha in on the crankshaft sprocket 
wi th the co lored link plate (A) a l igned with the mark 
(8) o n the crankshaft sprocket . 

6. Install the c a m cha in on the V T C actuator and the 
exhaus t c a m s h a f t sprocket wi th the punch marks 
(A) a l igned with the center of the two colored link 
plates (B). 

B B 

7. Install c a m cha in guide A and the tens ioner a r m (B). 

(2.2 kg f -m, 
.16 Ibf-ft) 

(cont'd) 
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Cy linear-Head 

Cam Chain installation (cont'd) 

8. C o m p r e s s the auto- tensioner w h e n replacing the 10. Install the auto-tensioner. 
c a m cha in . R e m o v e the pin f rom the auto-tensioner. 

. T u r n the plate (A) counterc lockwise , to re lease the N O T E : C h e c k the auto- tensioner c a m posit ion. If the 
lock, t h e n p ress the rod (B), and set the first c a m ( O posit ion are not a l igned, se t the first c a m to t h e first 
to the first edge of the rack (D). Insert the 1.2 m m edge of the rack. 
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12. R e m o v e the c a m s h a f t lock pin set , 

13, Check the cha in c a s e oil s e a l for d a m a g e . If the oil 
sea l is d a m a g e d , rep lace the cha in c a s e oil sea l 
(see page 6-71). 

14,. R e m o v e the old liquid gasket f rom the cha in c a s e 
mat ing s u r f a c e s , the bolts, and the bolt ho les . 

15, C l e a n a n d dry the chain c a s e mat ing sur faces . 

16. App ly liquid gasket , P/N 08717-0004 ,08718-0001 , 
08718-0003, or 08718-0009, even ly to the engine 
block mating sur face of the cha in c a s e , and to the 
inside edge of the threaded bolt ho les . Install the 
c o m p o n e n t within 5 minutes of apply ing the liquid 
gasket . 

N O T E : 
• If you apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t must be instal led within 4 minutes. 
• If too m u c h t ime h a s p a s s e d after applying the 

liquid gasket , r emove the old liquid gasket and 
res idue, then reapply n e w liquid gasket. 

A p p l y l i q u i d g a s k e t 
a l o n g t h e b r o k e n l i n e . 

17. Apply liquid gasket to the engine block upper 
sur face contact a r e a s (A) on the cha in c a s e and 
lower block upper sur face contact a r e a s (B) on the 
cha in c a s e . 

18. Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, even ly to the oil pan 
mating sur face of the chain c a s e , and to the inside 
edge of the threaded bolt holes. Install the 
c o m p o n e n t within 5 minutes of apply ing the liquid 
gasket . 

N O T E : 
• If y o u apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t must be instal led within 4 minutes. 
* If too m u c h t ime has p a s s e d after apply ing the 

liquid g a s k e t remove the old liquid gasket and 
res idue , then reapply n e w liquid g a s k e t 

A p p l y l i qu id gasket 
a long the b roken l ine. 

(confd) 
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Cylinder Head 

Cam Chain Installation (cont'd) 

19. Install the s p a c e r (A), then install the n e w O - r ing (B) 
on the cha in c a s e . Se t the edge of the cha in c a s e (C) 
to the e d g e of the oil pan (D), then install the chain 
c a s e on the engine block (Eh W i p e off the e x c e s s 
liquid gasket on the oil pan and chain c a s e mating 
sur face . 

N O T E : 
• W h e n install ing the cha in c a s e , do not s l ide the 

bottom sur face onto the oil pan mount ing sur face . 
• Wai t at least.30 minutes before filling the engine 

with oil. 
• Do not run the engine for at feast 3 hours after 

install ing the cha in c a s e . 

20. Install the s ide engine mount bracket, then tighten 
the s ide engine mount bracket mounting bolts. 

21. T ighten the n e w s ide engine mount bracket 
mount ing bolts in the n u m b e r e d s e q u e n c e s h o w n . 

© 1 2 x 1 . 2 5 mm 
6 4 N-m (S.5 kgf-m, 47 Ibf-ft) 

22. Install the ground cable . 

23. R e m o v e the jack and the w o o d block. 
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24. install the crankshaf t pulley (see page 6-81), 

25. Install the V T C oil control so lenoid va lve (see page 
11-300). 

28, Connect the V T C oil control so leno id va lve 
connector (A) and install the h a r n e s s c l a m p ( B ) . 

27. Install the cy l inder head cover (see page 6-74). 

28. Install the dr ive belt (see page 4-30). 

29. Install the s p l a s h sh ie ld (see step 48 on page 5-20). 

30. Install the front w h e e l s . 

31. Do the crankshaft posit ion (CKP) pattern c l e a r / C K P 
pattern learn procedure (see page 11-5). 

Auto-tensioner Removal and 
Installation 

Removal 

1. R e m o v e the chain c a s e cover . 

2. Turn the crankshaft counterc lockwise to c o m p r e s s 
the auto-tensioner. 

(cont'd) 
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Cylinder Head 

Auto-tensioner Removal and installa 
3. Al ign the holes on the lock (A) and the auto-

tensioner |B) , then insert a 1.2 m m (0.05 in.) 
d iameter pin or lock pin (P/N 14511-PNA-003) (C) 
into the holes , Turn the crankshaft c lockwise to 
secure the pin. 

N O T E : Check the auto- tensioner c a m posit ion. If the 
position are not a l igned, set the first c a m to the first 
edge of the rack (see step 8 on page 6-66). 

4. R e m o v e the auto-tensioner. 

ion (cont'd) 
Installation 

1. Install the auto-tensioner., 

N O T E : Check the auto-tensioner c a m posit ion. If the 
position are not a l igned, set the first c a m to the first 
edge of the rack. 

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

2. R e m o v e the 1.2 m m (0.05-in.) d iameter pin or lock 
pin (P/N 14511-PNA-003) f rom the auto-tensioner. 

3. R e m o v e the old liquid gasket f rom the cha in c a s e 
cover mating s u r f a c e s , the bolts, and the bolt holes . 

4. C lean and dry the cha in c a s e cover mating sur faces . 
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Chain Case Oil Seal Installation 

5. App ly l iquid gasket , P/N 03717-0004 ,08718-0001 , 
08718-0003, or 08718-0009, even ly to the cha in 
c a s e mat ing sur face of the cha in c a s e cover , and to 
the inside edge of the threaded bolt ho les . Install 
the c o m p o n e n t within 5 minutes of apply ing the 
liquid g a s k e t 

N O T E : 
• If y o u apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t m u s t be instal led within 4 minutes , 
* if too m u c h t ime l ias p a s s e d after apply ing the 

liquid g a s k e t r e m o v e the old liquid gasket and 
res idue , then reapply n e w liquid gasket . 

A p p l y l i q u i d g a s k e t 
a l o n g t h e b r o k e n l i n e . 

6 . Install the cha in c a s e cover , 

N O T E : 

* W a i t at least 30 minutes before filling the engine 
with o i l 

* Do not run the engine for at least 3 hours after 
install ing the cha in c a s e cover . 

S p e c i a l T o o l s R e q y l r e d 
- D r i v e r 07749-0010000 
* At tachment , 52 x 55 m m 07746-0010400 

1. Apply a light coat of n e w engine oil a round the 
crankshaft . 

2. Apply a light coat of n e w engine oil to the lip of the 
cha in c a s e oil s e a L 

3. U s e the driver and attachment, 52 x 55 m m to drive 
a n e w oil sea l square ly into the cha in c a s e to the 
speci f ied instal led he ight -

4. M e a s u r e the distance between the chain c a s e 
sur face and the oil s e a l . 

Oil S e a l insta l led Height: 
32.4—33.1 m m ( 1 . 2 8 - 1 . 3 0 in.) 

3 2 . 4 — 3 3 . 1 m m 
( 1 . 2 8 - 1 . 3 0 In.f 

6-71 



Cylinder Head 

Cain Chain Inspection 

Spec i a l Too l s Required 

C a m chain inspection gauge 0 7 A A J - R W C A 1 0 0 

1. R e m o v e the front w h e e l s . 

2. R e m o v e the s p l a s h sh ie ld (see step 25 on page 5-5). 

3. R e m o v e the cyl inder head c o v e r (see page 6-73). 

4. Rotate the crankshaft pul ley two turns c lockwise . 

5. S e t the No. 1 piston at top dead center (TDC). T h e 
punch mark (A) on the var iable va lve t iming control 
(VTC) actuator and the punch mark (B) on the 
exhaust camshaf t sprocket s h o u l d be at the top. 
Al ign the T D C marks (C) on the V T C actuator and 
the exhaust camshaf t sprocket . 

c 

6. Measure the c learance between the c a m cha in (A) 
and the tens ioner a r m (B) with the c a m cha in 
inspect ion gauge ( 0 7 A A J - R W C A 1 0 0 ) . 

* If the c learance is O K , go to step 17. 
* If the c learance is more than the serv ice limit, go 

to step 7. 

Cha i i i - to -Arm C l e a r a n c e 
Serwice Limit: 
MIL on w i t h P0341:4.3 m m 10,17 in.) 
Without MIL: 5.5 m m (0.22 in.) 

07 A A J - R W C A 1 0 0 

7. R e m o v e the oil pan (see page 7-11). 

8. Suppor t the engine with a jack and a w o o d block 
under the engine block. 

N O T E : Do not hit the oil p u m p and the baffle plate 
w h e n placing the jack on the edge of the engine 
block, 

9. R e m o v e the c a m cha in (see page 6-62), and ch eck 
the teeth on the crankshaft s p r o c k e t the V T C 
actuator, and the exhaus t c a m s h a f t sprocket for 
w e a r and d a m a g e . If any of t h e m are w o r n or 
d a m a g e d , replace if n e c e s s a r y . 

10. C h e c k the oil p a s s a g e on the auto- tensioner for 
c logs . If the auto- tensioner is c logged , replace it. 
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Cylinder Head Cower Removal 

11. M e a s u r e the oil p u m p cha in auto- tensioner rod 
length. 

Oi l P u m p C h a i n Auto -Tens ioner R o d Length 
S e r v i c e L imi t : 13 m m 10.51 In,) 

12, If the length is over the serv ice limit, replace the oil 
pump cha in { s e e page 8-23). W h e n replac ing, check 
the teeth on the crankshaf t sprocket and the oil 
p y m p sprocket for w e a r a n d d a m a g e . If any of 
t h e m are w o r n or d a m a g e d , replace if n e c e s s a r y . 

13. C h e c k the oil p a s s a g e on the oil p u m p chain auto-
tens ioner for c logs . If the auto- tensioner is c logged , 
replace It, 

14. Install the n e w c a m cha in (see page 6-64). 

15, R e m o v e the Jack a n d the w o o d block. 

18. Install the oil pan (see page 7-31). 

17. Install the cy l inder head c o v e r (see page 6-74). 

18. Install the s p l a s h sh ie ld (see step 48 on page 5-20). 

19. Install the front w h e e l s . 

1. R e m o v e the strut brace (if equipped) (see page 
20-289). 

2. R e m o v e the intake manifold cover . 

3. R e m o v e the four ignition coi ls (see page 4-20). 

4. R e m o v e the dipstick (A), and the power steering 
(P/S) h o s e bracket (B) and d isconnec t the breather 
h o s e (C) a n d the brake booster v a c u u m hose (DK 

B 

5. R e m o v e the two bolts (E) secur ing the evaporat ive 
e m i s s i o n (EVAP) canister purge v a l v e b r a c k e t 

(cont'd) 
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Cylinder Head 

Cylinder Head Cover Removal 
(cont'd) 

6. R e m o v e the cyl inder head cover . 

Cylinder Head Cower Installation 

1. Thorough ly c lean the head cover gasket and the 
groove. 

2. Install the head cover gasket (A) in the groove of 
the cyl inder head cover (B). 

B 

3. C h e c k that the mating s u r f a c e s are c lean and dry. 

4. App ly liquid g a s k e t P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, on the cha in c a s e and 
the No, 5 rocker shaft holder mat ing a r e a s , and to 
the inside edge of the threaded bolt holes . Install 
the c o m p o n e n t within 5 minutes of apply ing the 
liquid gasket . 

N O T E : 
• If y o u apply liquid gasket P/N 08718-0012, the 

component must be instal led within 4 minutes . 
* If too m u c h t ime has p a s s e d after apply ing the 

liquid gasket , remove the old liquid gasket and 
res idue , then reapply n e w liquid gasket . 

A p p l y l i q u i d g a s k e t A p p l y l i q u i d g a s k e t 
t o t h e s e p o i n t s . t o t h e s e p o i n t s . 
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5. S e t the spark plug s e a l s (A) o n the spark plug tubes . 
P lace the cy l inder head c o v e r (B) on the cy l inder 
head , then s l ide the c o v e r sl ightly back and forth to 
seat the head c o v e r gasket . 

6, Inspect the c o v e r w a s h e r s (C). Rep l ace any w a s h e r 
that is d a m a g e d or deter iorated. 

7, T ighten the bolts in three s teps . In the final s tep 
t ighten all bolts, in s e q u e n c e , to 12 N-m {1.2 kgf-m, 
8.7 Ibf-ft). 

N O T E : 
* W a i t at feast 30 minutes before filling the engine 

with oil , 
* Do not run the engine for at least 3 hours after 

install ing the head cover . 

8. Install the two bolts (A) secur ing the evaporat ive 
e m i s s i o n (EVAP) canis ter purge va lve b r a c k e t • 

9. C o n n e c t the breather hose (B) and the brake 
booster v a c u u m hose (C) and install the power 
steer ing (P/S) hose bracket (D), and the dipstick (E). 

10. Install the four ignition coi ls (see page 4-20). 

11. Install the intake manifold cover . 

12. Install the strut brace (if equipped) (s 
20-289). 

• page 
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Cylinder Head 

Cylinder Head Removal 

N O T E : 
* U s e fender c o v e r s to avo id d a m a g i n g painted-

sur faces . 
* T o avoid d a m a g e , unplug the wir ing-connectors 

careful ly whi le holding the connector portion. 
* C o n n e c t the Honda Diagnost ic S y s t e m (HDS) to the 

data Sink connector (DLC) , and monitor the engine 
coolant temperature (ECT) s e n s o r 1. T o avo id 
damag ing the cy l inder h e a d , wai t until the E C T 
s e n s o r 1 temperature d rops be low 100 °F (38 *€) 
before loosening the cy l inder head bolts. 

* Mark all wir ing and h o s e s to avo id misconnect ion . 
A l s o , be sure that they do not contact other wir ing or 
h o s e s , or interfere with other parts. 

1. R e m o v e the strut brace (if equipped) (see page 
20-289), 

2. Rel ieve the fuel p r e s s u r e (see page 11-332). 

3. Drain the engine coolant (see page 10-6). 

4. R e m o v e the drive belt (see page 4-30). 

- 5. R e m o v e the intake manifold (see page 9-3). 

6. R e m o v e the catalyt ic conver ter (see page 11-367). 

7. D isconnect the evaporat ive e m i s s i o n (EVAP) 
canister hose (A). 

A 

8. R e m o v e the quick-connect fitting cover (A), then 
d isconnect the fuel feed h o s e (B) (see page 11-340). 

9. D isconnect the four fuel injector connectors (A), the 
engine mount control so leno id va lve connector (B), 
and r e m o v e the ground c a b l e s (C). 

B 

C 
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10. R e m o v e the four bolts secur ing the E V A P canister 
purge va lve bracket. 

11, D isconnect the upper radiator h o s e (A), the heater 
h o s e s (&), and the water b y p a s s hose (C). 

12. R e m o v e the two bolts (A) secur ing the connect ing 
• pipe. 

B 

13. D isconnect the water b y p a s s h o s e (B). 

14. D isconnect the fol lowing engine wire" h a r n e s s 
connectors and wire h a r n e s s c l a m p s f rom the 
cy l inder head: 

* E n g i n e coolant temperature (ECT) s e n s o r 1 
connector 

* C a m s h a f t position (CMP) s e n s o r A (Intake) 
connector 

* C a m s h a f t position (CMP) s e n s o r B (Exhaust) 
connector 

* T w o rocker a rm oil control so lenoid connectors 
* T w o rocker a rm oil p ressure swi tch connectors 
* E V A P canis ter purge va lve connector 
* Var iable va lve t iming control (VTC) oil control 

so lenoid va lve connector 
* Eng ine oil p ressure swi tch connector 

(cont'd) 
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Cylinder Head 

Cylinder Head Removal (cont'd) 
15. R e m o v e the c a m cha in (see page 6-62). 

16. R e m o v e the rocker a r m a s s e m b l y (see page 6-81). 

17. R e m o v e the cyl inder head bolts. T o prevent 
w a r p a g e , loosen the bolts in s e q u e n c e 1/3 turn at a 
t ime; repeat the s e q u e n c e until all bolts are 
loosened. 

® . ® ® ® ® 

® ® ® ® ® 
18. R e m o v e the cyl inder head. 

CMP Pulse Plate A Replacement 
1. R e m o v e the cyl inder head c o v e r (see page 6-73). 

2. R e m o v e camshaf t posit ion (CMP) s e n s o r A 
(see page 11-301). 

3. Hold the camshaf t with an open-end w r e n c h , then 
loosen the bo l t 

4. R e m o v e C M P pulse plate A. 

A p p l y n e w e n g i n e o i l t o 
t h e b o l t t h r e a d s . 

5. Install C M P pulse plate A in the reverse order of 
remova l . 
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CMP Pulse Plate B Replacement 

1. R e m o v e the cyl inder head cover fsee page 6-73). 

2 . R e m o v e camshaf t position (CMP) sensor B 
( s e e p a g e 11-210). 

3. Hold the camshaf t with an open-end wrench , then 
loosen the bolt. 

4, R e m o v e C M P pulse plate B. 

5. Install C M P pulse plate B in the reverse order of 
removal . 

VTC Actuator, Exhaust Camshaft 
Sprocket Replacement 

Removal 

1. R e m o v e the c a m chain (see page 6-62). 

N O T E : For exhaust camshaf t sprocket removal , 
do s teps 3 and 4. 

2. If the V T C actuator will be r e u s e d , do these s teps to 
avoid damaging the actuator lock pin, 

-1 R e m o v e the intake camshaf t f rom the cyl inder 
head , and seal the retard holes in the No. 1 
camshaf t journal with tape and a wire tie (see 
step 6 on page 6-57). 

- 2 Sea l over one one of the advance holes with tape 
(see page 7 on page 6-57). 

- 3 App ly air to the unsealed advance hole to release 
the lock (see step 8 on page 6-58). 

- 4 R e m o v e the wire tie, the tape, and the adhes ive 
residue from the camshaf t journal . 

- 5 Temporar i ly reinstall the camshaf t and the c a m 
journals on the cyl inder head. 

3. Hold the camshaf t with an open-end w r e n c h , then 
loosen the variable valve-t iming control (VTC) 

•actuator mounting bolt or the exhaust camshaf t 
sprocket mounting bol t 

4. R e m o v e the V T C actuator and/or the exhaust 
camshaf t sprocket from the camshaf t . 

(cont'd) 
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Cylinder Head 

VTC Actuator, Exhaust Camshaft 
Sprocket Replacement (cont'd) 

1. Install the V T C actuator or the exhaust camshaft 
sprocket onto the camshaf t . 

NOTE: T o avoid d a m a g e to the V T C actuator, it 
m u s t be installed in the unlocked posit ion. If 
n e c e s s a r y , temporar i ly install the V T C actuator 
mount bolt hand-tight, a n d unlock the actuator 

• . (see step 2 of removal ) . 

2. App ly n e w engine oil to the threads of the V T C 
. actuator mounting bolt and the exhaust camshaf t 
mounting bolt, then install them. 

3. Hold the camshaf t with an open-end w r e n c h , then 
tighten the bolts. 

Spec i f ied T o r q u e 
V T C Actuator Mount ing Bolt: 
12 x 1.25 mm 
113 N-m (11.5 kgf«m, 83 Ibf-ft) 
E x h a u s t C a m s h a f t S p r o e k e t Mount ing Bolt: 
10 x 1.25 m m 
72 N-m (7.3 kgf-m. 53 Ibf-ft) 

Cylinder Head Inspection for 
Warpage 

1. R e m o v e the cyl inder head (see page 6-76). 

2. Inspect the camshaf t (see page 6-84). 

3. Check the cyl inder head for warpage . M e a s u r e 
along the e d g e s , and three w a y s a c r o s s the center. 

* If w a r p a g e is less than 0.05 m m (0.002 in.) 
cyl inder head resurfacing is not required. 

* If w a r p a g e is between 0.05 m m (0.002 in.) and 
0,2 m m (0.008 in.), resur face the cyl inder head . 

* T h e m a x i m u m resurface limit is 0.2 m m (0.008 in.) 
based on a height of 104 m m (4.09 in.). 

Cyl inder Head Height 
S t a n d a r d (New): 1 0 3 . 9 5 - 1 0 4 . 0 5 m m 

( 4 . 0 9 2 5 - 4 . 0 9 6 5 in.) 

4. Hold the camshaft with an open-end w r e n c h , and 
turn the V T C actuator by hand c lockwise until you 
h e a r a n d fee l t h e a c t u a t o r lock pin c l i ck into 
p l a c e . 

5. Install the c a m chain (see page 6-64). 
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Rocker Arm Assembly Removal 

1, R e m o v e the c a m chain (see page 6-82). 4. R e m o v e c a m chain guide B (A), the camshaf t 
. ho lders (8), and the c a m s h a f t s (C). 

3, R e m o v e the c a m s h a f t holder bolts. T o prevent 
damag ing the c a m s h a f t s , loosen the bolts, in 
s e q u e n c e , two turns at a t ime. 5. Insert the bolts (A) into the rocker shaft holder, then 

remove the rocker a rm a s s e m b l y (B). 
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Cylinder Head 

Rocker Arm and Shaft Disassembly/Reassembly 

N O T E : 
* Identify each part a s it is removed s o that each stem can be reinstal led in its original posit ion. 
* inspect the rocker a rm shaft and rocker a r m s (see page 6-83). 
* If r eused , the rocker a r m s must be installed in the s a m e posit ions. 
* W h e n removing, or install ing the rocker a rm a s s e m b l y , do not remove the camshaf t holder bolts. The bolts will keep 

the holders and rocker a r m s on the shaft. 
* Prior to reassembl ing , c lean all the parts in solvent , dry them, and apply lubricant to any contact points. 
* Bundle the rocker a r m s with rubber bands to keep them together as a set . 
* W h e n replacing the V T E C rocker a rm a s s e m b l y , remove the fastening hardware f rom the n e w V T E C rocker a rm 

a s s e m b l y . 

- E X H A U S T R O C K E R 
S H A F T 

_n __r\-

R U B B E R B A N D ^ ^ E X H A U S T R O C K E R A R M 
^ 0 - - ^ A S S E M B L Y 

N o . 1 
R O C K E R 
S H A F T H O L D E R 

No . 5 
R O C K E R 
S H A F T H O L D E R 

R U B B E R B A N D 

N o . 2 
R O C K E R S H A F T 
H O L D E R 

N o . 3 
R O C K E R S H A F T 
H O L D E R 

No . 4 
R O C K E R S H A F T 
H O L D E R 

I N T A K E R O C K E R 
ARIVi A S S E M B L Y 

- I N T A K E R O C K E R S H A F T 
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Rocker Arm and Shaft Inspection 

1. R e m o v e the rocker a r m a s s e m b l y (see page 6-81), 

2. D i s a s s e m b l e the rocker a rm a s s e m b l y (see page 
6-82), 

3. M e a s u r e the d iameter of the shaft at the first rocker 
location. 

4., Zero the gauge ( A ) to the shaft d iameter , 

5. M e a s u r e the inside diameter of the rocker a r m , and 
c h e c k it for an out-of-round condit ion. 

Rocker Arm- to -Shaf t C lea rance 
S t a n d a r d (Mew): O.018-0- .059 m m 

( 0 , 0 0 0 7 - 0 . 0 0 2 3 In.) 
S e r v i c e Limit : 0.08 m m (0,003 in.) 

6. Repeat for all intake rocker a r m s and intake s h a f t If 
the c learance is beyond the serv ice limit, replace 

^ the rocker shaft and all out of serv ice limit rocker 
a r m s . If any V T E C rocker a rm needs replacement , 
replace the intake rocker a r m s (primary, mid , and 
s e c o n d a r y ) , a s a set. 

7. Repeat for all exhaust rocker a r m s and exhaust 
shaft. If the c learance is beyond the serv ice limit, 
replace the rocker shaft and all out of se rv ice limit 
rocker a r m s . If any V T E C rocker a rm needs 
replacement , replace the exhaus t rocker a r m s 
(primary and secondary ) , a s a s e t 

(confd) 
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Cylinder Head 

Rocker Arm and Shaft Inspection 
(cont'd) 

8. Inspect the rocker a r m pistons (A). Push on e a c h 
piston manual ly . If it d o e s not m o v e smooth ly , 
replace the rocker a r m set . 

N O T E : Apply n e w engine oil to the rocker a rm 
pistons w h e n r e a s s e m b l i n g . 

intake s ide 

9. install the rocker a rm a s s e m b l y fsee page 6-93). 

Camshaft Inspection 

N O T E : Do not rotate the c a m s h a f t during inspect ion. 

1. R e m o v e the rocker a r m a s s e m b l y (see page 6-81). 

2. Put the rocker shaft ho lders , the camshaf t , and the 
camshaf t holders on the cyl inder head , then tighten 
the bolts, in s e q u e n c e , to the speci f ied torque. 

N O T E : If the engine d o e s not have bolt ® , skip it 
and continue the torque s e q u e n c e . 

Spec i f ied Torque 
8 x 1.25 m m 
22 M-m (2.2 kgf-m, 16 Ibf-ft) 
6 x 1 . 0 mm 
12 N -m (1.2 kgf-m, 8=7 Ibf-ft) 
6 is 1.0 mm Bol ts: @ , @ , ® 

@ m dl ® @ ® CD' CD @ ® @ 

® ® (D @ (D © I (D ® @ ® @ 
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S e a t the c a m s h a f t by pushing it a w a y f rom the 
c a m s h a f t pul ley end of the cy l inder head. 

Z e r o the dial indicator against the end of the 
camshaf t , then p u s h the camshaf t back and forth, 
a n d read the e n d play. If the e n d play' is beyond the 
serv ice limit, rep lace the cy l inder head and recheck. 
If it is still beyond the serv ice limit, replace the 
camshaf t . 

C a m s h a f t E n d F l a y 
S t a n d a r d CNewi: 0 , 0 5 - 0 . 2 0 m m 

1 0 , 0 0 2 - 0 . 0 0 8 in.) 
S e r v i c e l i m i t : 0.4 m m 10,02 In.} 

5. L o o s e n the camshaf t holder bolts two turns at a 
t ime, in a c r i s s c r o s s pattern. T h e n remove the 
camshaf t holders f rom the cyl inder head . 

6. Lift the camshaf ts out of the cyl inder head , wipe 
them c lean , then inspect the Sift r a m p s . Replace the 
camshaf t if any lobes are pitted, s c o r e d , or 
e x c e s s i v e l y worn . 

7. C lean the camshaf t journal sur faces in the cyl inder 
head , then set the camshaf ts back in place. Place a 
plast igage strip a c r o s s each journal . 

8. Install the camshaf t holders , then tighten the bolts 
to the speci f ied torque a s s h o w n in step 2. 

9. R e m o v e the camshaf t holders. M e a s u r e the w idest 
portion of plastigage on each journal . 

• If the camshaft - to-holder c lea rance is within the 
se rv ice l imits, go to step 11. 

* If the camshaft - to-holder c lea rance is beyond the 
service-l imit , and the camshaf t has been replaced, 
replace the cyl inder head . 

* If the camshaft - to-holder c learance is beyond the 
serv ice limit, and the camshaf t has not been 
replaced, go to step 10. 

Camshaf t - to -Holder Oi l C lea rance 
S t a n d a r d (New): 
No. 1 J o u r n a l : 0.030—0.069 m m 

(0.0012-^-0.003-in.) 
No, 2 , 3 , 4 . 5 J o u r n a l s : 0 .060—0.09S m m 

( 0 . 0 0 2 - 0 . 0 0 4 in.) 
S e r v i c e Limit: 0.15 m m f0.006 in.) 

(confd) 
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Cylinder Head 

Camshaft Inspection (cont'd) 

10= C h e c k the total runout with the camshaf t supported 
on-V-blocks. 

* If the total runout of the camshaf t is within the 
serv ice limit, replace the cyl inder head. 

* If the total runout is beyond the serv ice limit, 
replace the camshaf t and recheck the camshaf t -
to-holder oil c learance . If the oil c learance is still 
beyond the serv ice limit, replace the cyl inder 
head. 

C a m s h a f t Tota l R u n o u t 
S t a n d a r d (New): 0.03 m m (0.0012 in.! max . 
S e r v i c e Limit: 0.04 m m (0.002 in.) 

11. Measure the c a m lobe h e i g h t 

C a m L o b e Height S t a n d a r d (New): 
I N T A K E . E X H A U S T 

PR! 33.744 m m 34.232 m m 
(1.3285 in.) (1.3477 in.) 

MID 35.456 m m 
(1.3959 in.) 

S E C 33.744 m m 
(1.3285 in.) 

Z E R O L IFT 

PRI: Pr imary MID: Mid S E C : S e c o n d a r y 
C / C : C a m Cha in 

IWTAKE E X H A U S T 

PHI MID S E C PRI S E C 

Z E R O L IFT) 

Valve, Spring, and Valve Seal 
Removal 

S p e c i a l T o o l s R e q y i r e d 
Va lve spring c o m p r e s s o r at tachment 07757-PJ1010A 

Identify the v a l v e s and the va lve spr ings a s they are 
removed s o that e a c h item can be reinstalled in its 
original posit ion. 

1. R e m o v e the cyl inder head (see page 6-76). 

2. Us ing an appropriate-sized socket (A) and plastic 
mallet (B), lightly tap the spr ing retainer to loosen 
the va lve cotters. 

4. R e m o v e the va lve spr ing c o m p r e s s o r and the va lve 
spr ing c o m p r e s s o r at tachment , then remove the 
spr ing retainer and the va lve spr ing. 
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5. Install the va lve guide sea l remover . 

6 . R e m o v e the va lve s e a l . 

Valve Inspection 

1. R e m o v e the v a l v e s (see page 6-86). 

2. Measure the va lve in these a reas . 

Intake V a l v e D i m e n s i o n s 
A S t a n d a r d (New): 35 .85—36.15 m m 

(1.411 - 1 . 4 2 3 in.) 
B S t a n d a r d (New): 108.5—109.1 m m 

I4 .272~4 .295 in.) 
C S t a n d a r d (New): 5.475-—5.485 m m 

( 0 . 2 1 5 6 - 0 . 2 1 5 9 in.) 
C S e r v i c e Limit: 5.445 m m (0.214 in.) 

E x h a y s t V a l v e D i m e n s i o n s 
A S t a n d a r d (New): 3 0 . 8 5 - 3 1 . 1 5 m m 

f l . 2 1 5 - 1 . 2 2 6 in.) 
B S t a n d a r d (New): 108.4—109.0 m m 

(4 .268 -4 .291 in.) 
C S t a n d a r d (New): -5.450—5.460 m m 

(0.2146—0.2150 in.) 
C S e r v i c e Limit: 5.42 m m (0,213 in.) 
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Cylinder Head 

Valve Stem-to-Guide Clearance 
Inspection 

1. R e m o v e the v a l v e s (see p a g e 6-86). 

2. S l ide the va lve out of its guide about 10 m m 
(0.39 in.), then m e a s u r e the stem-to-guide 
c lea rance with a dial indicator whi le rocking the 
s t e m in the direction of norma! thrust (wobble 
method) . 
* If the m e a s u r e m e n t e x c e e d s the serv ice l imi t 

recheck it using a n e w va lve . 
* If the m e a s u r e m e n t is n o w within the serv ice 

limit, r e a s s e m b l e us ing a n e w va lve . 
* If the m e a s u r e m e n t with a n e w va lve still 

e x c e e d s the serv ice limit, go to step 3, 

Intake V a l v e S t e m - t o - G o i d e C l e a r a n c e 
S t a n d a r d {New): 0 . 0 6 - 0 . 1 1 m m 

( 0 . 0 0 2 - 0 . 0 0 4 In.! 
S e r v i c e Limit: 0.16 m m (0.006 In.) 

E x h a u s t V a l v e S t e m - t o - G u i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 1 1 - 0 . 1 6 m m 

( 0 . 0 0 4 - 0 . 0 0 6 in.) 
S e r v i c e Limit: 0.22 m m (0.009 in.) 

3. Subtract the O.D. of the va lve s t e m , m e a s u r e d with 
a micrometer , f rom the I.D. of the va lve guide, 
m e a s u r e d with an inside micrometer or ball gauge. 
Take the m e a s u r e m e n t s in three p laces along the 
va lve s tem and three p laces inside the va lve guide. 
T h e difference between the largest guide 
m e a s u r e m e n t and the sma l l es t s t e m m e a s u r e m e n t 
shou ld not exceed the serv ice limit. 

Intake V a l v e S t e m - t o - G u i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 0 3 0 - 0 . 0 5 5 m m 

( 0 . 0 0 1 2 - 0 . 0 0 2 2 in.) 
S e r v i c e Limit: 0.08 m m (0.003 in.) 

Valve Guide Replacement 

S p e c i a l Too ls Requ i red 
* Va lve guide driver, 5.5 m m 07742-0010100 
- V a l v e guide reamer , 5.5 m m 07HAH-PJ7A100 

1. Inspect the va lve stem-to-guide c learance 
(see page 6-88). 

2. A s i l lustrated, use a commerc ia l l y avai lable air-
impact va lve guide dr iver (A) modif ied to fit the 
diameter of the va lve guides . In most c a s e s , the 
s a m e procedure can be done using the va lve guide 
driver, 5.5 m m and a convent ional h a m m e r . 

/ 
5.3 m m 
(0.21 in 

3£ 
L 87 m m 
r ~ (3.43 in.)" 

57 m m 
(2.24 In.) 10.8 m m 

(0.42 In.) 

3. Se lec t the proper rep lacement guides , and chill 
them in the freezer sect ion of a refrigerator for at 
least an hour.-

4. U s e a hot plate or oven to evenly heat the cyl inder 
head to 300 °F (150 °C). Monitor the temperature 
with a cooking thermometer . Do not get the head 
hotter than 300 °F (150 °C); e x c e s s i v e heat m a y 
loosen the va lve sea ts . 

E x h a u s t V a l v e S t e m - t o - G u i d e C l e a r a n c e 
S t a n d a r d (New): 0 . 0 5 5 - 0 . 0 8 0 m m 

(0 .0022 -0 .0031 in.) 
S e r v i c e Limit: 0.11 m m (0.004 in.) 
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5, Working f rom the c a m s h a f t s ide , u s e the dr iver and 
an air h a m m e r to drive the guide about 2 m m 
|0.1 in . | towards the c o m b u s t i o n chamber . T h i s wil l 
knock off s o m e of the carbon a n d make remova l 
eas ier . Hold the air h a m m e r directly in line with the 
v a l v e gu ide to prevent d a m a g i n g the driver. 

6. Turn the h e a d over , and dr ive the guide out toward 
the c a m s h a f t s ide of the head . 

9. Apply a thin coat of n e w engine oil to the outside of 
the n e w v a l v e guide. Install the guide from the 
c a m s h a f t s ide of the h e a d ; u s e the valve guide 
driver, 5.5 m m to drive the guide in to.the speci f ied 
instal led height (A) of the gu ide <B). If y o u have-all 
16 gu ides to do, y o u m a y have to reheat the head . 

V a l v e G u i d e Insta l led Height 
Intake: 1 5 . 2 - 1 6 . 2 m m ( 0 . 5 9 8 - 0 . 6 3 8 In.) 
E x h a u s t : 1 5 . 5 - 1 6 . 5 m m ( 0 . 6 1 0 - 0 . 6 5 0 InJ 

7, If a va lve guide w o n # t m o v e , drill it out with a 8 m m 
(5/16 in J bit, then try aga in . 

N O T E : Drill gu ides only in ext reme c a s e s ; y o u 
could d a m a g e the cyl inder head if the guide breaks. 

8, R e m o v e the n e w guide(s) f rom the freezer, one at a 
t ime , a s y o u need them. 

(cont'd) 



Cylinder Head 

Valve Guide Replacement (cont'd) 

10. Coat both the va lve guide reamer , 5.5 m m and the 
va lve guide with cutting oil . 

11. Rotate the r e a m e r c lockwise to the full length of the 
• va lve guide bore. 

12. Cont inue to rotate the reamer c lockwise whi le 
remov ing it f rom the bore. 

13. Thorough ly w a s h the guide in detergent and water 
to r e m o v e a n y cutting res idue. 

14. C h e c k the c l e a r a n c e s with a va lve (see page 6-88). 
Verify that a va lve s l ides into the intake and 
e x h a u s t va lve guides without st icking. 

Valve Seat Reconditioning 

1. Inspect the va lve stem-to-guide c learance 
(see page 6-88). if the va lve gu ides are w o r n , 
replace them (see page 6-88) before cutting the 
va lve s e a t s . 

2. R e n e w the va lve s e a t s in the cyl inder head us ing a 
va lve sea t cutter. 

3. Careful ly cut a 45 °seat , removing on ly e n o u g h 
material to e n s u r e a s m o o t h and concentr ic seat . 

4. Beve l the upper and lower e d g e s at the a n g l e s 
s h o w n in the il lustration. 
Check the width of the sea t and adjust accordingly . 

I N T A K E : 35 ° 
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5. Make one more very light p a s s with the 45 °cutter 
to remove any poss ib le burrs c a u s e d by the other 
cutters. 

V a l v e S e a t Wid th 
S t a n d a r d P e w ) : 1 , 2 5 - 1 . 5 5 m m f0 . i 49 -O .O61 in.) 
S e r v i c e L imi t : 2.00 m m fO.079 in.) 

8. After resur fac ing the s e a t inspect for even va lve 
seat ing . App ly P r u s s i a n Blue c o m p o u n d (A) to the 
va lve face . Insert the va lve in its original location in 
the h e a d , then lift it and s n a p it c losed against the 
sea t s e v e r a l t imes . 

B 

7 . T h e actual va lve seat ing sur face (B), as s h o w n by 
the blue c o m p o u n d , s h o u l d be centered on the seat . 

* If it is too high (closer to the va lve s tem) , y o u 
most m a k e a s e c o n d cut with the 67.5 ° cutter to 
m o v e it d o w n , then one more cut with the 45 ° 
cutter to restore sea t width. 

• If it is too low {c lose to the va lve edge) , you must 
m a k e a s e c o n d cut with the 35 °cutter (intake 
side) or the 3 0 °cutter (exhaust s ide) to m o v e it 
up, then make o n e more cut with the 45 ° cutter 
to restore sea t width. 

MOTE: T h e final cut shou ld a l w a y s be m a d e with 
the 4 5 ° cutter. 

8. Insert the intake and exhaust v a l v e s in the head , 
and m e a s u r e the va lve s tem installed height (A). 

Intake V a l v e S t e m Instal led Height 
S t a n d a r d (New): 4 4 . 0 - 4 4 . 5 m m ( 1 . 7 3 - 1 . 7 5 in.) 
S e r v i c e Limit : 44.7 m m (1.76 in.) 

E x h a u s t V a l v e S t e m Instal led Height 
S t a n d a r d (New): 4 4 . 0 - 4 4 . 5 m m ( 1 . 7 3 - 1 . 7 5 in.) 
S e r v i c e Limit : 44.7 m m (1.76 in.) 

9. If va lve s tem instal led height is beyond the serv ice 
limit, replace the va lve and recheck. If it is still 
beyond the serv ice limit, replace the cyl inder head ; 
the va lve sea t in the head is too d e e p . ; 
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Cylinder Head 

Valve, Spring, and Valve Seal Installation 

S p e c i a l T o o l s Requ i red 
* S t e m sea l dr iver 07PAD-0010000 
* Va lve spr ing c o m p r e s s o r at tachment 07757-PJ1010A 

1. Coat the va lve s t e m s with n e w engine oil. Install 
the v a l v e s in the v a l v e guides . 

2. Check that the v a l v e s m o v e up and down smoothly . 

3. Install the spr ing s e a t s on the cyl inder head . 

4. Install the n e w va lve s e a l s (A) us ing the 5.5 m m 
s ide of the s t e m sea l driver (B). 

N O T E : T h e e x h a u s t va lve sea l (C) h a s a black spr ing 
(D), and the intake va lve sea l (E) h a s a white spr ing 
IF). T h e y are not interchangeable . 

-> 
— — > — — > — — > — — > 

\ 
, — ) 
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5. install the va lve spring and the spr ing retainer. 
P lace the end of the va lve spr ing with the c lose ly 
w o u n d coi ls toward the cyl inder head. 

6. Install the va lve spr ing c o m p r e s s o r at tachment and 
the va lve spr ing c o m p r e s s o r . C o m p r e s s the spr ing , 
and install the va lve cotters. 

0 7 7 5 7 - P J 1 0 1 0 A 

7. R e m o v e the va lve spr ing c o m p r e s s o r and the va lve 
spr ing c o m p r e s s o r at tachment. 

8. Lightly tap the end of e a c h v a l v e s tem two or three 
t i m e s with a plastic mal let (A) to e n s u r e proper 
seat ing of the va lve and the va lve cotters. T a p the 
v a l v e s t e m only a long its ax is s o y o u do not bend 
the s t e m . 
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Rocker Arm Assembly Installation 

1, R e a s s e m b l e the rocker a r m a s s e m b l y {see page 
8-82), 

2, C lean a n d dry the No. 5 rocker shaft holder mating 
sur face. 

3 , Apply liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, even ly to the cyl inder 
head mat ing sur face of the No, 5 rocker shaft 
holder, and to the inside edge of the threaded bolt 
holes, Install the c o m p o n e n t within 5 minutes of 
applying the liquid gasket . 

N O T E : 
* If you apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t m u s t be instal led within 4 minutes. 
* If too m u c h t ime h a s p a s s e d after applying the 

liquid gasket , r emove the old liquid gasket and 
res idue , then reapply n e w liquid gasket. 

A p p l y l i q u i d g a s k e t 
a l o n g t h e b r o k e n l i n e . 

4, Insert the bolts (A! into the rocker shaft holder, then 
install the rocker a r m a s s e m b l y (B) on the cyl inder 
head . 

5. R e m o v e the bolts f rom the rocker shaft holder. 

6. M a k e sure the punch marks on the var iable va lve 
t iming control (VTC) actuator and the e x h a u s t 
c a m s h a f t sprocket are facing up, then set the 
c a m s h a f t s (A) in the holder. 

7. S e t the camshaf t holders (B) and c a m chain guide B 
(C) in place. 

8, T ighten the bolts to the speci f ied torque. 

N O T E : If the engine d o e s not have bolt @ , skip it 
and cont inue the torque s e q u e n c e . 

Spec i f ied T o r q y e 
8 x 1,25 m m 
22 N-m 12.2 kgf-m, 16 Ibf-ft) 
6 x 1 . 0 m m 
12 N-m {1.2 kgf-m, 8.7 Ibf-ft) 
6 x 1.0 m m Bol ts: @ , @ , ® 

m m ® ® a> 

9. Install the c a m chain (see page 6-64), then adjust 
the va lve c learance (see page 6-58), 
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Cylinder Head 

Cylinder Head installation 

1. Install a n e w coolant separator (A) in the engine 
block w h e n e v e r the engine block is replaced. 

2. C lean the cyl inder head and the engine block 
sur face . 

3. Install the n e w cyl inder head gasket (A) and the 
dowe l pins (B) on the engine block. A l w a y s use a 
n e w cyl inder head g a s k e t 

4. S e t the crankshaft to top dead center (TDC). Al ign 
the T D C mark (A) on the crankshaft sprocket with 
the pointer (B) on the engine block. 

5. Install the cyl inder head on the engine block. 

6. Measure the d iameter of e a c h cyl inder head bolt at 
point A and point B. 

J5Q mm (2.0 In .^ 

45 mm (1.8 in.) 

7. If either d iameter is l ess than 10.6 mm. (0.42 in.), 
replace the cyl inder head bolt. 
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3, Apply n e w engine oil to the th reads and under the 
bolt h e a d s of all cy l inder head bolts. 

9. T ighten the cy l inder h e a d bolts in s e q u e n c e to 
39 N-m ( 4 . 0 kgf-m, 29 Ibf-ft). U s e a beam-type 
torque w r e n c h , W h e n using a preset cl ick-type 
torque w r e n c h , be s u r e to t ighten s lowly and do not 
overt ighten. If a bolt m a k e s a n y noise whi le y o u are 
torquing i t loosen the bolt and retighten it f rom the 
first s tep, 

10, After torqutng, t ighten all cy l inder head bolts in two 
s teps 190 ° per step) us ing the s e q u e n c e s h o w n in 
step 9. If y o u are us ing a n e w cyl inder head bo l t 
t ighten the bolt a n extra 90 °. 

N O T E : R e m o v e the cyl inder head bolt if you 
t ightened it-beyond the speci f ied angle , and go 
back to step 6 of the procedure. Do not loosen it 
back to the speci f ied angle . 

11. Install the rocker a rm a s s e m b l y (see page 6-93). 

12. Install the c a m chain (see page 6-64). 

13. Connec t the fol lowing engine wi re h a r n e s s 
connectors , and install the w i re h a r n e s s c l a m p s to 
the cyl inder head: 

* Eng ine coolant temperature (ECT) s e n s o r 1 
connector 

* C a m s h a f t position (CMP) s e n s o r A (Intake) 
connector 

* Camsha f t position (CMP) s e n s o r B (Exhaust ) 
connector 

* T w o rocker a rm oil control so lenoid connectors 
* T w o rocker a rm oil p ressure swi tch connectors 

' * Evaporat ive e m i s s i o n (EVAP) canister purge 
va lve connector 

* Var iable va lve t iming control (VTC) oil control 
so lenoid v a l v e connector 

* Eng ine oil p ressure swi tch connector 

14. Install the two bolts (A) secur ing the connect ing 
pipe,. 

A 
8 x 1 . 0 m m 

15. Connec t the water b y p a s s hose ( B ) . 

(cont'd) 
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Cylinder Head 

Cylinder Head Installation (cont'd) 

16. Connec t the upper radiator hos e (A), the heater 
h o s e s (B), and the water b y p a s s hose (C). 

17. Install the four bolts secur ing the E V A P canister 
purge va lve bracket. 

S x 1.0 m m 
12 N - m 

18. Connec t the four fuel injector connectors (A), the 
engine mount control so lenoid va lve connector (B), 
and install the ground c a b l e s (C). 

6 x 1 . © m m 
12 N-m « 

C 

19. Connect the fuel feed hose (A) (see page 11-343), 
then install the quick-connect fitting cover (B). 
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20, Connec t the E V A P canis ter h o s e (A). 

A 

21. Install the catalyt ic converter fsee page 11-367). 

22. Install the intake manifold fsee page 9-5). 

23 . Install the drive belt (see page 4-30). 

24. Install the strut brace (if equipped) (see page 
20-289). 

25. After instal lat ion, check that all tubes , h o s e s , and 
connectors are instal led correct ly. 

26. Inspect for fuel leaks. T u r n the ignition swi tch to 
O N {!!} |do not operate the starter) s o the fuel p u m p 
runs for about 2 s e c o n d s and p ressur i zes the fuel 
l ine. Repeat this operation three t imes , then check 
for fuel leakage at any point in the fuel line. 

27. Refill the radiator with engine coolant , and bleed 
the s i r f rom the cool ing s y s t e m with the heater 
va lve open (see step 6 on page 10-6). 

28. C h e c k for fluid leaks. 

29. Do the powertra in control module (PCM) idle lean 
procedure fsee page 11-317). 

30. Do the crankshaft posit ion (CKP) pattern c l e a r / C K P 
pattern lean procedure (see page 11-5). 

31. Inspect the idle s p e e d (see page 11-316). 

32. Inspect the ignition t iming (see page 4-19). 

Sealing Bolt Installation 

N O T E : W h e n install ing the sea l ing bolt, a l w a y s u s e a 
n e w w a s h e r . 

2 2 x 1.5 m m 
7 4 N>m (7.5 kgf-m, 5 4 i b f - f t ) 
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Engine Block 

Special Tools 

Raf. No. T o o l d u m b e r Descr ipt ion Qty 
© 07ZAD-PNAA100 Oil S e a l Driver-Attachmerit 96 ' 1 
© 07746-0010700 A t t a c h m e n t 24 x 26 m m 1 
© 07749-0010000 Driver 1 

© © © 
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Component Location index 

(cont'd) 

7-3 



Engine Block 

Component Location Index (cont'd) 

P I S T O N RINGS 
R e p l a c e m e n t p a g e 7-22 

PfSTOW 
R e m o v a l , p a g e 7-14 
M e a s u r e m e n t p a g e 7-17 
I n s t a l l a t i o n , p a g e 7 -24 

P I S T O N P IN 
R e m o v a l , p a g e 7-19 
I n s p e c t i o n , p a g e 7-20 
I n s t a l l a t i o n , p a g e 7-21 

C O N N E C T I N G R O D 
E n d P lay , p a g e 7-5 
S m a l l E n d M e a s u r e m e n t , p a g e 7-20 

E N G I N E B L O C K 
C y l i n d e r B o r e I n s p e c t i o n , p a g e 7-17 

a r p a g e I n s p e c t i o n , s t e p 6 o n p a g e 7-18 
C y l i n d e r B o r e H o n i n g , p a g e 7-19 
R i d g e R e m o v a l , s t e p 16 o n p a g e 7-15 

C O N N E C T I N G B O O 
B E A R I N G S 
O i l C l e a r a n c e I n s p e c t i o n , 
p a g e 7-9 

S e l e c t i o n , p a g e 7-10 
C O N N E C T I N G R O D 
B E A R I N G C A P 

C O N N E C T I N G R O D B O L T S 
I n s p e c t i o n , p a g e 7-26 
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Connecting Bod and Crankshaft End Play Inspection 

1> R e m o v e the oil p u m p (see page 8-14}, 

2. R e m o v e the baffle plate (see s tep 8 on page 7-14). 

3. M e a s u r e the connect ing rod end play with a feeler 
gauge be tween the connect ing rod a n d the 
crankshaft . 

C o n n e c t i n g R o d E n d Play 
S t a n d a r d P e w ) : 0 . 1 5 - 0 . 3 5 m m CG.006 -0 ,014 In.) 
S e r v i c e L imi t : 0.4© m m |§ .016 in.) 

4. If the connect ing rod end play is beyond the serv ice 
limit, install a n e w connect ing rod, and recheck, If it 
is still b e y o n d the se rv ice limit, replace the 
crankshaf t (see page 7-14), 

5. P u s h the crankshaft f irmly a w a y from -the dial 
indicator, and zero the dial aga inst the end of the 
crankshaft . T h e n pull the crankshaft f irmly back 
toward the indicator; the dial reading shou ld not 
e x c e e d the serv ice limit. 

C ranksha f t E n d Play 
S t a n d a r d (New): 0 . 1 0 - 0 . 3 5 m m ( 0 . 0 0 4 - 0 . 0 1 4 In.) 
Serwlee Limit : 0.45 m m (0.018 in.) 

6. If the end play is beyond the serv ice limit, rep lace 
the thrust w a s h e r s and recheck, if it is still beyond 
the serv ice limit, replace the crankshaft (see page 
7-14). 
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Engine Block 

Crankshaft Main Bearing Replacement 

SVIaio Bearing Clearance Inspection 

1. T o check the main bearing-to-journal oil c l ea rance , 
remove the lower block and the bearing ha lves 
(see page 7-14). 

2. C lean each main journal and the bearing half with a 
• c lean s h o p towel . 

3. Place one strip of plast igage a c r o s s e a c h main 
journal . 

4. Reinstal l the bear ings and the lower block, then 
tighten the bolts to 29 N-m (3.0 kgf-m, 22 Ibf-ft). 

" N O T E : 
* Apply new engine oil to the bolt threads and 

f langes. 
* Do not rotate the crankshaft during inspect ion. 

® © ® ® ® 

® ( D © ® ® 

5. T ighten the bearing c a p bolts an additional 48 °. 

6, R e m o v e the lower block and the bear ings aga in , 
and m e a s u r e the w ides t part of the plast igage. 

Ma in Bear ing- to -Journa l Oil C lea rance 
No. 1 ,2 , -4 ,5 J o u r n a l s : 
S t a n d a r d (New!: 0.017 - 0.041 m m 

(0.0007 - 0 . 0 0 1 6 In.) 
S e r v i c e Limit: 0.050 m m (0=0020 in.) 
No. 3 J o u r n a l : 
S t a n d a r d (New): 0.025 — 0.049 m m 

( 0 . 0 0 1 0 - 0 . 0 0 1 9 In.) 
S e r v i c e Limit: 0.055 m m (0.0022 In.) 

7. If the plast igage m e a s u r e s too w i d e or too narrow, 
r e m o v e the crankshaft , and r e m o v e the upper half 
of the bear ing. Install a new, complete bear ing with 
the appropriate color code(s ) , and recheck the 
c learance . Do not file, s h i m , or s c r a p e the bear ings 
or the c a p s to adjust c lea rance . 

8. If the plast igage s h o w s the c lea rance is still 
incorrect, try the next larger or sma l le r bear ing (the 
color listed above or be low the current one) , and 
check again . If the proper c l e a r a n c e cannot be 
obtained by using the appropriate larger or s m a l l e r 
bear ings, replace the crankshaft and start over . 
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tea 

Main Bearing Selection 

C r a n k s h a f t B o r e C©d© Loca t ion 

1, N u m b e r s , letters, or bars h a v e been s t a m p e d on 
the e n d o f the eng ine block a s a code for the s ize of 
e a c h of the five ma in journal bores . Wri te d o w n the 
crank bore c o d e s . 
If you cannot read the c o d e s b e c a u s e of 
a c c u m u l a t e d dirt a n d dust , do not sc rub t h e m with 
a wi re brush or sc raper . C l e a n t h e m only with 
so lvent or d e t e r g e n t 

N o . 5 J O U R N A L 
{ T R A N S M I S S I O N END, 

N o . 1 J O U R N A L 
( P U L L E Y E W D i 

Main J o u r n a l C o d e Locat ion 

2. T h e main journal c o d e s are s t a m p e d on the 
crankshaft in either location. 

N o . 5 J O U R N A L N o . 1 J O U R N A L 

(cont'd) 

7-7 



Engine Block 

Crankshaft Main Bearing Replacement (cont'd) 

3. U s e the crank bore c o d e s and crank journal c o d e s 
to se lect the appropriate rep lacement bear ings 
f rom the fol lowing table. 

K24Z2 engine 

B e a r i n g Ident'rfication 
C o l o r c o d e Is o n t h e e d g e of t h e b e a r i n g 

• L a r g e r b l o c k b o r e 

1 ©r 2 or 3 © r 4 or 
A or I B o r II C o r III D or HIS 

= > S m a l l e r b e a r i n g (Thicker ) 

P ink P i n k / 
Y e l l o w 

Y e l l o w G r e e n 

P i n k / 
Y e l l o w 

Y e l l o w G r e e n G r e e n / 
B r o w n 

Y e l l o w G r e e n G r e e n / 
B r o w n B r o w n 

G r e e n G r e e n / 
B r o w n B r o w n B l a c k 

G r e e n / 
B r o w n B r o w n B l a c k B l a c k / 

B l u e 

B r o w n Black B l a c k / 
B l u e 

B l u e 

S m a l l e r S m a l l e r N O T E : W h e n u s i n g bear ing 
m a i n bear ing h a l v e s of different c o l o r s , 
Journal {Thicker} it d o e s not mat ter w h i c h co lor 

is u s e d in the top or bot tom. 

K24Z3 engine 

B e a r i n g Ident i f icat ion 
C o l o r c o d e Is o n t h e e d g e of t h e b e a r i n g 

- • L a r g e r b l o c k b o r e 

1 or 2 or 3 or 4 or 
A or I B o r II C or III D or IIII 

- • S m a l l e r b e a r i n g (Th icker ) 

6 

R e d B e d / 
P ink Pink Y e l l o w 

R e d / 
F i n k P ink Y e l l o w Y e l l o w / 

G r e e n 

P ink Y e l l o w Y e l l o w / 
G r e e n G r e e n 

Y e l l o w • Y e l l o w / 
G r e e n G r e e n B r o w n 

Y e l l o w / 
G r e e n G r e e n B r o w n B r o w n / 

B l a c k 

G r e e n B r o w n B r o w n / 
B l a c k B l a c k 

S m a l l e r S m a l l e r - - N O T E : W h e n us ing bear ing 
m a i n b e a r i n g h a l v e s of different c o l o r s , 
Journal (Thicker ) it d o e s not mat ter w h i c h co lo r 

is u s e d in the top or bot tom. 
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Connecting Rod Bearing Replacement 

Connecting Rod Bearing Clearance 
Inspection 

1, R e m o v e the oil p u m p (see page 8-15). 

2, R e m o v e the baffle plate (see s tep 8 on page 7-14). 

3, R e m o v e the connect ing rod c a p and the bear ing 
half, 

4, C l e a n the crankshaf t rod journal a n d the bear ing 
half wi th a c lean s h o p towel . 

5, P lace plast igage a c r o s s the rod journal . 

6, Reinstal l the bear ing half and the c a p , and tighten 
the bolts to 41 N - m (4,2 kgf-m, 30 Ibf-ft) + 1 2 0 ° 

N O T E : 
* Apply n e w eng ine oil to the bolt threads and 

f langes . 
* Do not rotate the crankshaft during inspect ion. 

7, R e m o v e the rod c a p and the bear ing half, and 
m e a s u r e the w i d e s t part of the plast igage. 

C o n n e c t i n g R o d B e a r l o g - t o - J o y r a a ! Oi l C l e a r a n c e 
S t a n d a r d P e w ) : 0 . 0 3 2 - 0 . 0 6 6 m m 

(0.0013—0.0026 In.) 
S e r v i c e Limit : 0.077 m m (0.0030 in.) 

8. If the plast igage m e a s u r e s too w i d e or too narrow, 
r e m o v e the c a p , and the upper-half of the bear ing, 
install a new, complete bear ing with the 
appropriate color 
code(s ) , and recheck the c lea rance . Do not file, 
s h i m , or s c r a p e the bear ings or the c a p s to adjust 
c lea rance . 

9. If the plast igage s h o w s the c lea rance is still 
i n c o r r e c t try the next larger or s m a l l e r bear ing (the 
color listed above or be low the current one) , and 
check c lea rance again . If the proper c l e a r a n c e 
cannot be obtained by using the appropriate larger 
or s m a l l e r bear ing, replace the crankshaft and start 
over. 

( c o n t ' d ) 

7-9 



Engine Block 

Connecting Rod Bearing Replacement (cont'd) 

Connecting Rod Bearing Selection 

1. Inspect each connect ing rod for c racks and heat 
d a m a g e . 

C o n n e c t i n g Rod B ig E n d B o r e C o d e L o c a t i o n s 

2. E a c h connect ing rod h a s a to lerance range f rom 0 
to 0.024 m m (0.0009 in.), in 0.006 m m (0.0002 in.) 

- increments , depending on the s ize of its big end 
bore, ft is then s t a m p e d with a number or bar (1 ,2 , 
3, or 4/I, II, III, or Sill) indicating the range. Y o u m a y 
find any combinat ion of n u m b e r s and bars in any 
engine. (Half the n u m b e r or bar is s t a m p e d on the 
bearing c a p , the other half is on the rod.) 
If you cannot read the code b e c a u s e of an 
accumulat ion of oil and v a r n i s h , do not sc rub it 
with a wire brush or scraper . C l e a n it only with 
solvent or detergent. 

Normal Bore S i z e : 51 J) m m 12,01 in. ! 

C o n n e c t i n g R o d J o u r n a l C o d e Locat ion 

3. T h e connect ing rod journal c o d e s are s t a m p e d on 
the crankshaft in .either location. 

No. 4 J O U R W A L No. 1 J O U R N A L 
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4, U s e the big e n d bore c o d e s and rod journal c o d e s 
to se lec t appropr ia te rep lacement bear ings f rom 
the fo l lowing table. 

B e a r i n g i d e n t i f i c a t i o n 
C o l o r c o d © i s o n t h e e d g e o f t h e b e a r i n g 

— . • L a r g e r b i g e n d b o r e 

1 o r I 2 o r I I 3 o r III 4 o r I I I ! 

• S m a l l e r b e a r i n g { T h i c k e r ) 

A R e d P i n k P i n k / 
Y e l l o w 

Y e l l o w 

B P i n k Y e l l o w Y e l l o w / 
G r e e n 

G r e e n 

C Y e l l o w G r e e n G r e e n / 
B r o w n 

B r o w n 

D G r e e n B r o w n 
B r o w n / 
B l a c k B l a c k 

1 f 
S m a l l e r S m a l l e r N O T E : W h e n u s i n g b e a r i n g 
r o d b e a r i n g h a l v e s o f d i f f e r e n t c o l o r s , 
j o u r n a l ( T h i c k e r ! i t d o e s n o t m a t t e r w h i c h c o l o r 

i s u s e d in t h e t o p o r b o t t o m . 

OH Pan Removal 

1. If the eng ine is a l ready out of the veh ic le , go to step 
19. 

2. R e m o v e the strut brace (if equipped) (see page 
20-289). 

3. Do the battery removal procedure (see page 22-90). 

4. R e m o v e the air c leaner a s s e m b l y (see page 11-359). 

5. R e m o v e the h a r n e s s c l a m p s , then r e m o v e the 
battery b a s e (see step 8 on page 5-3). 

6. R e m o v e the front engine mount stop (A), then 
r e m o v e the front engine mount bolt (B). 

A 

(cont'd) 
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Engine Block 

Oil Pan Removal (cont'd) 

7. L o o s e n the rear engine mount mount ing bolts (A). 

M / T model 

A 

8. L o o s e n the upper t r a n s m i s s i o n mount bracket 
mount ing bolts ( A ) . 

M / T mode l 
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9 , R a i s e the veh ic le on the lift, 

10. R e m o v e the left front w h e e l . 

11. R e m o v e the s p l a s h sh ie ld fsee step 25 on page 5-5). 

12. Drain the eng ine oil ( see page 8-9). 

13. S e p a r a t e the left s ide knuckle f rom the lower a r m 
fsee s tep 5 on page 18-21). 

14. R e m o v e the left s ide d a m p e r fork Isee s tep 3 on 
page 18-21). 

15. R e m o v e the left s ide dr iveshaft (see page 16-4). 
Coat all prec is ion- f in ished sur face with n e w engine 
oil . T ie a plast ic bag over the dr iveshaft e n d . 

18, R e m o v e the nuts secur ing the lower t ransmiss ion 
mount (see step 49 on page 5-3), 

17. A / T mode l : R e m o v e the shift cab le b racke t 

* S a i t a m a Factory produced m o d e l s (see step 44 
on page 14-238). 

* Marysv i l le , Ohio Factory p roduced m o d e l s (see 
step 48 on page 14-239). 

18, U s e a t r a n s m i s s i o n jack to lift: the t r a n s m i s s i o n 
30—40 m m {1.2—1.6 in.). 

19, R e m o v e the clutch/torque converter cover (A), and 
remove the two bolts secur ing the t ransmiss ion . 

20. R e m o v e the bolts secur ing the oil pan. 

21. Us ing a flat blade screwdr iver , separa te the oil pan 
f rom the engine block in the p laces s h o w n . 

22. R e m o v e the oil pan. 
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Engine Block 

Crankshaft and Piston Removal 

1. R e m o v e the eng ine / t ransmiss ion (see page 5-3). 

2. R e m o v e the t r a n s m i s s i o n : 

* Manual t r a n s m i s s i o n (see page 13-7) 
* Automat ic t r a n s m i s s i o n (see page 14-232) 

3. SWT model : R e m o v e the f lywheel (see step 17 on 
page 12-19). 

4. A / T model : R e m o v e the drive plate (see page 
14-257). 

5. R e m o v e the oil pan (see page 7-11). 

6. R e m o v e the oi l .pump (see page 8-15). 

7. R e m o v e the cyl inder head: 

* AS! mode ls except P Z E V (see page 6-27) 
* P Z E V model (see page 6-76) 

8. R e m o v e the baffle plate. 

9. R e m o v e the 8 m m bolts. 

© ® ® ® ® ® ® 

® ® @ • ® ® ® ® 

10. R e m o v e the bear ing c a p bolts. T o prevent w a r p a g e , 
loosen the bolts in s e q u e n c e 1/3 turn at a t ime; 
repeat the s e q u e n c e until all bolts are loosened . 

© © ® © ® 

® ® ® ® ® 
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11. R e m o v e the lower block and the bear ings. K e e p all 
the bear ings in order . 

12, R e m o v e the rod c a p s / b e a r i n g s , K e e p a l l the c a p s / 
bear!r igs in order. 

13, Lift the crankshaf t out of the engine . Be careful not 
to d a m a g e the Journals and the C K P pulse plate. 

1 4 . R e m o v e the C K P pu lse plate f rom the crankshaft 
(see page 7-30). 

15. R e m o v e the upper bear ing ha lves f rom the 
connect ing rods , a n d se t t h e m as ide with their 
respect ive c a p s , 

16. If y o u c a n feel a ridge of metal or hard carbon • 
a round the top of e a c h cyl inder , remove it wi th a 
ridge reamer (A). Fo l low the- reamer manufacturer 's 
instruct ions. If the ridge is not removed , it m a y 
d a m a g e the pistons a s they are pushed o u t 

•A 

17. U s e the w o o d e n handle of a h a m m e r (A) to drive 
out the piston/connect ing rod a s s e m b l y (B). 

B 

18. Reinstal l the Sower block and the bear ings on the 
engine block in the proper order. 

19. Reinstal l the connect ing rod bear ings and the c a p s 
after removing each piston/connect ing rod 
a s s e m b l y . 

20. Mark e a c h piston/connect ing rod-assembly with its 
cyl inder number-to- make s u r e they are reinstal led 
in the original order. 

N O T E : T h e exist ing number on the.connect ing rod 
d o e s not indicate its posit ion in the engine, it 
indicates the rod bore-size. 
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Engine' Block 

Crankshaft Inspection 

Out -0f -R©und a n d T a p e r 

1. R e m o v e the crankshaft f rom the engine block 
(see page 7-14). 

2. R e m o v e the C K P pulse plate f rom the crankshaft 
(see page 7-30). 

3. C l e a n the crankshaft oil p a s s a g e s with pipe 
c l e a n e r s or a suitable b rush . 

4. C l e a n the keyway and threads , and check for 
d a m a g e . 

5 . . M e a s u r e the out-of-round at the middle of e a c h rod 
a n d the main journal in two p laces . The difference 
between m e a s u r e m e n t s on e a c h journal must not 
be more than the serv ice limit. 

J o u r n a l Out -of -Round 
S t a n d a r d (New): 0.004 m m (0.0002 in.) m a x . 
Ser¥ lee Limit : 0.010 m m {0.0004 in.) 

L - J , 

6. M e a s u r e the taper at the e d g e s of e a c h rod and the 
main journal . T h e difference be tween 
m e a s u r e m e n t s on each journal must not be more 
than the serv ice limit. 

J o u r n a l T a p e r 
S t a n d a r d (New): 0.005 m m {0.0002 in.) max . 
S e r v i c e Limit: 0.010 m m (0.0004 in.) 

S t r a i g h t n e s s 

7. Place the V-b locks on a flat sur face . 

8. Check the total runout with the crankshaft 
supported on V-b locks . 

9 . M e a s u r e the runout on all ma in journals . Rotate the 
crankshaft two complete revolut ions. T h e 
difference between m e a s u r e m e n t s on e a c h journal 
must not be more than the serv ice limit. 

Crankshaf t Tota l R u n o y t 
S t a n d a r d (New) : 0.03 m m (0.0012 in.) max . 
S e r v i c e Limit: 0.04 m m (0,0016 in.) 
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Block and Piston inspection 

1. R e m o v e the crankshaf t a n d the p is tons (see page 
7-14), 

2. Check the piston for distort ion or c racks . 

3. M e a s u r e the piston d iameter at a point 13 m m 
10,5 in.) f rom the bottom of the skirt. T h e r e are two 
standard-s ize p is tons (No Letter or A , and B). T h e 
letter is s t a m p e d on the top of the piston, Letters 
are a l s o s t a m p e d on the engine block a s the 
cy l inder bore s izes . 

P is ton S k i r t D i a m e t e r 
S t a n d a r d (New) : 
Ho Le t te r for A) : 8 6 , 9 8 0 - 8 6 , 9 9 0 m m 

1 3 . 4 2 4 4 - 3 . 4 2 4 8 In.) 
B: 8 6 . 9 7 0 - 8 6 . 9 8 0 m m 

(3.4240—3.4244 In.) 
S e r v i c e Limit : 
N o Let ter lor A ) : 86.930' m m (3.4224 In.) 
B: 86.920 m m (3,4220 in.) 

O v e r s i z e P is ton Sk i r t D iameter 
0.25: 8 7 . 2 3 i - 8 7 . 2 4 0 m m (3.4342—3.4346 In.) 

4,- M e a s u r e the w e a r and taper in direction X and Y at 
three leve ls inside each cy l inder a s s h o w n . If the 
m e a s u r e m e n t s in any cyl inder are beyond the 
Overs ize B o r e S e r v i c e L i m i t rep lace the engine 
block. If the engine block is being whored, refer to 
step 7 after reboring. 

CySinder Bore S i z e 
S t a n d a r d (New) : 
A ©r I: 87.010—87.020 m m 

( 3 . 4 2 5 6 - 3 . 4 2 6 0 in.) 
B or II: 8 7 . 0 0 0 - 8 7 . 0 1 0 m m 

( 3 . 4 2 5 2 - 3 . 4 2 5 6 in.) 
S e r v i c e Limit : 87.070 m m (3.4279 In.) 

O v e r s i z e Bore 

0.25: 8 7 . 2 5 0 - 8 7 . 2 6 0 m m ( 3 . 4 3 5 0 - 3 . 4 3 5 4 in.) 

Rebor ing Limit : 0.25 m m (0.01 i n j m a x . 

Bore T a p e r 
L imi t (Difference b e t w e e n first 
a n d third m e a s u r e m e n t ) : 0.02 m m (0.0008 in.) 

S mm |0.2 in.) 

(cont'd) 

7-17 

http://87.23i-87.240


Engine Block 

Block and Piston Inspection (cont'd) 

.5. S c o r e d or scra tched cy l inder bores must be honed. 

6. C h e c k the top of the eng ine block for w a r p a g e . 
M e a s u r e along the e d g e s and a c r o s s the center as" 
s h o w n . 

E n g i n e Block W a r p a g e 
Standard! (New): 0.07 m m (0.003 in.)' max . 
S e r v i c e Limit: 0.10 m m (0.004 in.) 

7. Calculate the difference between the cyl inder bore 
diameter and the piston diameter . If the c learance 
is near or e x c e e d s the se rv ice limit, inspect the 
piston and cyl inder bore for e x c e s s i v e wear . 

Piston-to-CySinder Bore C l e a r a n c e 
S t a n d a r d (New): 0 . 0 2 0 - 0 . 0 4 0 m m 

( 0 . 0 0 0 8 - 0 . 0 0 1 6 in.)-
Service L imit : 0.05 m m (0.002 in.) 

S E R V I C E L I M I T 
0.05 m m 10.002 In.) 

PRECISION S T R A I G H T EDGE 
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Cylinder Bore Honing 

Only a s c o r e d or s c r a t c h e d cy l inder bore must be honed. 

1. M e a s u r e the cy l inder bores (see page 7-17). 
If the engine block is to be r e u s e d , hone the 
cyl inders^ and remaasure the bores . 

2. R e m o v e the oil jets fsee page 8-13). 

3. Hone the cy l inder bores with honing oil and a fine 
(400 grit) s tone in a 80 degree c ross -ha tch pattern 
(A). U s e only a rigid hone wi th 400 grit or f iner 
stone s u c h a s S u n n e n , A m m c o , or equivalent . Do 
not use s tones that are worn or broken. 

4. W h e n honing is comple te , thoroughly c lean the 
engine block of all metal part icles. W a s h the 
cy l inder bores with hot s o a p y water , then dry and 
oil t h e m immediate ly to prevent rusting. Never u s e 
solvent , it wil l only redistribute the grit on the 
cyl inder w a l l s . 

5. If scor ing or s c r a t c h e s are still present in the 
cy l inder bores after honing the eng ine block to the 
se rv ice limit, rebore the engine block. S o m e light 
vertical scor ing a n d scra tch ing is acceptab le if it is 
not deep e n o u g h to catch your f ingernai l , and d o e s 
not run the full length of the bore. 

8. Install the oil je ts (see page 8-13). 

Piston, Pin, and Connecting Rod 
Replacement 

Disassembly 

1. R e m o v e the piston from the engine block (see page 
7-14). 

2. Apply n e w engine oil to the piston pin s n a p r ings 
(A), and turn them in the ring g rooves until the end 
g a p s are l ined up with the cutouts in the piston pin 
bores (B). 

N O T E : T a k e care not to d a m a g e the ring grooves . 

B 

3. R e m o v e both snap rings. Start at the cutout in the 
piston pin bore. R e m o v e the s n a p r ings careful ly s o 
they do not go flying or get lost. W e a r eye 
protection. 

(cont'd) 
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Engine Block 

Piston, Pin, and Connecting Rod Replacement (cont'd) 

4. Heat the piston and the connect ing rod a s s e m b l y to 
about 158 °F (70 °C), then remove the piston pin. 

Inspection 

N O T E : Inspect the piston, the piston pin , and the 
connect ing rod w h e n they are at room temperature . 

1. Measure the d iameter of the piston psn. 

P is ton Pin D iameter 
S t a n d a r d (New): 2 1 . 9 6 1 - 2 1 . 9 6 5 m m 

( 0 . 8 6 4 6 - 0 . 8 6 4 8 in.) 
S e r v i c e Limit: 21.953 m m (0.8643 in.) 

2. Zero the dial indicator to the piston pin diameter. 
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3.- Cheek the di f ference be tween the piston pin 
d iameter and the piston pin hole diameter in the 
piston. 

P is ton Pin-to-Piston C l e a r a n c e 
S t a n d a r d (New): - 0 . 0 0 5 t o + 0 . 0 0 2 m m 

{—0.00020 to + 0 . 0 0 0 0 8 in.} 
S e r v i c e L imit : 0.005 m m {0.0002 in.) 

4. M e a s u r e the piston pin-to-connect ing rod c learance . 

P is ton P in - to -Connect ing R o d C l e a r a n c e 
S t a n d a r d P e w ) : § . § § 5 - 0 . 0 1 5 m m 

fO.0TO2-~O.OOOe in.) 
S e r v i c e L imit : 0,02 m m {0.0008 in.) 

Reassembly 

1 . Install a-piston pin s n a p ring (A). 

2. Coat the piston pin bore in the piston, the bore in 
the connect ing rod, and the piston pin with n e w 
engine oil. 

3. Heat the piston to about 158 °F (70 °C). 

(cont'd) 
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Engine Block 

Piston, Pin, and Connecting Rod 
Replacement (cont'd! 

4. A s s e m b l e the piston (A) and the connect ing rod (B) 
with the ar row (C) and the e m b o s s e d mark (D) on 
the s a m e s ide. Install the piston pin (E). 

5. Install the remaining s n a p ring (F). 

6. T u r n the s n a p rings in the ring g rooves until the 
e n d g a p s are posit ioned at the bottom of the piston. 

Piston Ring Replacement 

1. R e m o v e the piston f rom the engine block (see page 
7-14). 

2. Us ing a ring expander (A), r e m o v e the old piston 
rings (B). 

B 

3. C lean ail ring grooves thoroughly with a s q u a r e d -
off broken ring or ring groove c leaner with a blade 
to fit the piston grooves . 
T h e top and 2nd ring g rooves are 1.2 m m (0.05 in.) 
w ide . T h e oil ring groove is 2.0 m m (0.08 in.) w ide . 
Fi le d o w n a blade if n e c e s s a r y . 
Do not use a wire brush to c lean the ring grooves , 
or cut the ring grooves deeper with the c leaning 
tools. 

N O T E : If the piston is to be separated f rom the 
connect ing rod, do not install the n e w rings yet. 
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4, U s i n g a piston that h a s its r ings r e m o v e d , push a 
n e w ring (A) into the cy l inder bore 15—20 m m 
10,6—0,8 i n . ) f rom the bottom. 

1 5 - 2 0 m m 1 0 , 6 - 0 . 8 in.) 

§, M e a s u r e the piston ring end-gap (6) with a feeler 
gauge: 

* If the gap is too s m a l l , check to s e e if y o u have 
the proper r ings for your engine . 

* If the g a p is too large, recheck the cy l inder bore 
d iameter aga inst the w e a r l imits {see page 7-17). 
tf the bore is beyond the serv ice limit, the engine 
block m y st be re bored. 

Pi s ton R i n g E n d - G a p 

T e p R i n g : 
S t a n d a r d (New) : 0 . 2 0 - 0 , 3 5 m m 

Service L imi t : 
(0.008—0.014 In.) 
0.60 m m fd.024 In.) 

Second Ring: 
S t a n d a r d {Hew}: 0 .50—0.85 m m 

S e r v i c e L imi t : 
f § . 0 2 § - § . 0 2 6 in.) 
0.70 m m (0,028 in.) 

Oil R ing : 

S t a n d a r d (New): 0 . 2 0 - 0 . 7 0 m m 

Service L imi t : 
( 0 . 0 0 8 - 0 . 0 2 8 In.) 
0.75 m m (0.030 In.) 

Install the top ring and the s e c o n d ring a s s h o w n . 
T h e top ring (A) h a s a 1R mark, and the s e c o n d ring 
IB) h a s a 2RW mark. T h e manufactur ing marks (C) 
m u s t face upward . 

P i s t o n R i n g D i m e n s i o n s 
T o p R i n g (S tandard ) : 
At 2.7 mm (0.11 In.) 
B: 1.2 mm (0.05 In.) 

S e c o n d R i n g ( S t a n d a r d ) : 
A: 3.4 m m (0.13 In.) 
B: 1.2 m m (0.05 in.) 

(cont'd) 
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Engine Block 

Piston Ring Replacement (cont'd) 

7. After install ing a n e w set of r ings, m e a s u r e the 
ring-to-groove c l e a r a n c e s : 

T o p Ring C l e a r a n c e 
S t a n d a r d (New): 0 .O60--0 .085 m m 

( 0 . 0 0 2 4 - 0 , 0 0 3 3 in.) 
S e r v i c e Limit : 0.13 m m fO.005 in.) 

S e c o n d R ing C l e a r a n c e 
S t a n d a r d (New) : 0 . 0 4 0 - 0 . 0 6 5 m m 

( 0 . 0 0 1 6 - 0 . 0 0 2 6 in.) 
S e r v i c e Limit: 0.13 m m (0.005 in.) 

8. Rotate the r ings in their g r o o v e s to make sure they 
do not bind. 

9. Posit ion the ring end g a p s a s s h o w n : 

A b o u t 9 0 ° 
O I L RING G A P ^ S E C O N D R I N G G A P 

Piston Installation 

if the Crankshaft is Already Installed 

1. Se t the crankshaft to bottom dead center (BDC) for 
e a c h cyl inder a s its piston is instal led. 

2. R e m o v e the connect ing rod c a p s , then install the 
ring c o m p r e s s o r . C h e c k that the bearing is s e c u r e l y 
in place. 

3. App ly n e w engine oil to the piston, the inside of the 
ring c o m p r e s s o r , and the cy l inder bore, then attach 
the ring c o m p r e s s o r to the piston/connect ing rod 
a s s e m b l y . 

4. Posit ion the mark (A) to face the c a m cha in s ide of 
the engine block. 

A b o u t 45 ° 

T O P R I N G G A P a n d 
S P A C E R R I N G G A P 

O I L R I N G G A P 

P I S T O N P IN 
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5. Posit ion the piston In the cy l inder , and tap it in 
us ing the w o o d e n handle of a h a m m e r (A). 
P u s h d o w n on the ring c o m p r e s s o r (B) to prevent 
the r ings f rom expand ing before entering the 
cy l inder bore. 

6 . S top after the ring c o m p r e s s o r pops free, and 
check the connect ing rod-to-rod journal a l ignment 
before push ing the piston into p lace. 

7. C h e c k the connect ing rod bearing c lea rance with 
plast igage (see page 7-9), 

8. Inspect the connect ing rod bolts (see page 7-26). 

9 . App ly n e w engine oil to the bolt th reads , then 
install the connect ing rod c a p s with bear ings . 
Tighten the bolts to 41 N-m (4.2 k g f m , 30- Ibfft). 

10. T ighten the connect ing rod bolts an addit ional 120 °. 

N O T E : . R e m o v e the connect ing rod bolt if y o u 
t ightened it beyond the speci f ied angle , and go 
back to step 8 of the procedure . Do not loosen it 
back to the speci f ied angle. 

(cont'd) 
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Engine Block 

Piston Installation {cont'd) 

If the Crankshaft is Not Installed 

1. R e m o v e the connect ing rod c a p s , then install the 
r ing-compressor , and c h e c k that the bearing is 
secure ly in place. 

2. App ly n e w engine oil to the piston, the inside of the 
ring c o m p r e s s o r , a n d the cy l inder bore, then attach 
the ring c o m p r e s s o r to the piston/connect ing rod 
a s s e m b l y . 

3. Position the mark (A) to face the c a m chain- s ide of 
the engine block. 

4. Position the piston in the cyl inder , and tap it in 
us ing the w o o d e n handle of a h a m m e r (A). 
P u s h d o w n on the ring c o m p r e s s o r (B) to prevent 
the r ings f rom expanding before entering the 
cyl inder bore. 

5. Posit ion all p istons at top dead center (TDC). 

Connecting Rod Bolt inspection 

1. M e a s u r e the d iameter of e a c h connect ing rod bolt 
at point A-and point B. • 

35 m m (1.38 in.) 

III I B A 

20 m m (0.79 in.) 

2 . Calculate the difference in d iameter between point 
A and point B. 

Point A — P o i n t B = Difference in D iameter 

Difference in D iameter 
Speci f icat ion: 0—0.1 m m (0—0.004 in.) 

3. If the difference in d iameter is out of speci f icat ion, 
replace the connect ing rod bo l t 
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Crankshaft Installation 

Special Tools Required 
* Driver 07749-0010000 
* A t t a c h m e n t 24 x 28 m m 07746-0010700 
* Oil sea l dr iver a t tachment 96 07ZAD-PNAA100 

1, M/T mode l : Install the crankshaf t end bushing 
w h e n replacing the crankshaft . U s i n g the driver 
and the at tachment , 24 x 26 m m , drive in the 
crankshaf t end bush ing until the dr iver and the 
at tachment bottom against the crankshaft . 

2. C h e c k the connect ing rod bearing c lea rance with 
plast igage (see page 7-9}. 

3. C h e c k the ma in bearing c learance with plast igage 
(see page 7-6), 

4. Install the bearing ha lves in the engine block and 
the connect ing rods. 

5. Apply a coat of new engine oil to the main bear ings 
and the rod bear ings. 

6. Install the C K P pulse plate to the crankshaft 
(see page 7-30). 

7. Hold the crankshaft s o rod journal No. 2 and rod 
journal No. 3 are straight up, and lower the 
crankshaf t into the engine block. Be careful not to 
d a m a g e the journa ls and the C K P pulse plate. 

8. Apply n e w engine oil to the thrust w a s h e r s u r f a c e s , 
install the thrust w a s h e r s (A) in the No. 4 journal of 
the engine block. 

9. Inspect the connect ing rod. bolts (see page 7-26). 

10. App ly n e w engine oil to the threads of the 
connect ing rod bolts. 

11. S e a t the rod journals into connect ing rod No. l a n d 
connect ing rod No. 4. L ine up the mark (B) on the 
connect ing rod and the c a p , then install the c a p s 
and bolts f inger-t ight 

12. Rotate the crankshaft c lockwise , and sea t the 
journa ls into connect ing rod No. 2 and connect ing 
rod No. 3. Line up the mark on the connect ing rod 
a n d the c a p , then install the c a p s and bolts finger-
tight. 

(cont'd) 
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Engine Block 

Crankshaft Installation (cont'd) 

13. Tighten the connect ing rod bolts to 41 N-m 
(4.2 kgf-m, 30 Ibf-ft). 

14. Tighten the connect ing rod bolts an addit ional 120 ' 

N O T E : R e m o v e the connect ing rod bolt if y o u 
t ightened it beyond the speci f ied angle , and go 
back to step 9 of the procedure . Do not loosen i t 
back to the speci f ied angle . 

15. R e m o v e all of the old liquid gasket f rom the lower 
block mating s u r f a c e s , the bolts, and the bolt holes . 

16. C lean and dry the lower block mating sur faces . 

17. App ly liquid gasket , P/N 08717-0004, 08718-0001, 
08718-0003, or 08718-0009, even ly to the engine 
block mating sur face of-the lower block, and to the 
Inside edge of the threaded bolt ho les . Install the 
component within 5 minutes of applying the liquid 
gasket. 

N O T E : 
* If y o u apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t must be Instal led within 4 minutes. 
* If too m u c h t ime h a s p a s s e d after applying the 

liquid gasket , r e m o v e the old liquid gasket and 
res idue , then reapply n e w liquid gasket . 

A p p l y l i qu id gasket 
a l o n g t he b roken Sine. 

18. Put the lower block on the engine block. 

19. Apply n e w engine oil to the threads of the bearing 
cap bolts. Tighten the bearing cap bolts In 
s e q u e n c e , to 29 N-m (3.0 kgf-m, 22 Ibf-ft). -

@ ® © ( D ® 

20. Tighten the bearing c a p bolts an additional 48 °. 
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21. T ighten the 8 m m bolts in s e q u e n c e to 22 N-m 25. M e a s u r e the d is tance between the engine block (A) 
{2.2 kgf-m, 18 Ibf-ft). a n d the crankshaft oil s e a l ( B ) . 

23. App ly a light coat of n e w engine oil to the lip of the 26. Install the baffle plate, 
crankshaft oil s e a l , 

(cont'd) 
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Engine Block 

Crankshaft Installation (cont'd) 

27. Install' the oil pump (see page 8-21). 

28. Install the oil pan fsee page 7-31). 

29. Install the cyl inder head: 

• A l l mode ls except P Z E V (see page 6-44) 
• P Z E V model (see page 6-94) 

30. M/T model : Install the f lywheel (see step 18 on 
page 12-19), the clutch d isc (see step 26 on page 
12-20), and the pressure plate (see step 27 on page 
12-20). 

31. A / T model : Install the drive plate (see page 14-257). 

32. Install the t ransmiss ion : 

* Manual t ransmiss ion (see page 13-16) 
* Automat ic t r a n s m i s s i o n ( s e e p a g e 14-243) 

33. Install the eng ine / t ransmiss ion (see page 5-12). 

N O T E : W h e n e v e r any crankshaft or connect ing rod 
bearing is replaced, run the engine at idle until it 
reaches normal operat ing temperature , then 
continue to run It for about 15 minutes. 

CKP Pulse Plate Replacement 

1. R e m o v e the crankshaft f rom the engine block 
(see page 7-14). 

2. R e m o v e the C K P pulse plate (A) f rom the 
crankshaft . 

3. Install the C K P pulse plate in the reverse order of 
remova l . 
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Oil Pan Installation 

1. R e m o v e all of the old l iquid gasket f rom the oil pan 
mat ing s u r f a c e s , the bolts, a n d the bolt holes . 

2. C l e a n a n d dry the oil pan mat ing sur faces . 

3. Apply l iquid gasket , P/N 08717-0004/08718-0001, 
08718-0003, or 08718-0009, even ly to the engine 
block mat ing sur face of the oil pan , and to the 
Inside edge of the threaded bolt ho les . Install the 
c o m p o n e n t within 5 minutes of applying the liquid 
g a s k e t 

N O T E : 
* If you apply liquid gasket P/N 08718-0012, the 

c o m p o n e n t m u s t be instal led within 4 minutes. 
* if too m u c h t ime h a s p a s s e d after applying the 

liquid g a s k e t r e m o v e the old liquid gasket and 
res idue , then reapply n e w liquid g a s k e t 

A p p l y l i q u i d g a s k e t 
a l o n g t i l e b r o k e n l i n e . 

4. Install the oil pan . 

5. T ighten the bolts in three s teps . In the final step, 
t ighten all bolts, in s e q u e n c e , to 12 N«m 
(1.2 kgf-m, 8.7 Ibf-ft). W i p e off the e x c e s s liquid 
gasket on the each s ide of crankshaft pulley and the 
f lywheel /dr ive plate. 

N O T E : 
* Wait at least 30 minutes before filling the engine 

with oil. 
* Do not run the engine for at least 3 hours after 

install ing the oil pan. 

© CD ® ® © 

6. Install the clutch/torque converter cover (A), and 
install the two bolts secur ing the t r a n s m i s s i o n . 

§4 N-m 
|6.S kgf-m, 47 Ibf-ft! 

(cont'd) 
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Engine Block 

Oil Pan Installation (cont'd) 

7. If the engine is still in the veh ic le , do s teps 8 
through 24. 

8. L o w e r the t ransmiss ion jack from, the t r a n s m i s s i o n . 

9. A / T model : Install the shift cable bracket. 

* S a i t a m a Factory p roduced m o d e l s (see step 33 
on page 14-248). 

• Marysvil le,"Ohio Factory p roduced mode ls (see 
step 36 on page 14-249). 

10. T ighten the nuts secur ing the lower t r a n s m i s s i o n 
mount (see step 25 on page 5-16). 

11. Install a n e w set ring on the end of dr iveshaft , then 
install the driveshaft (see page 16-20). Make sure 
the ring " c l i c k s " into place in the differential. 

12. Install the left s ide d a m p e r fork (see step 3 on page 
18-21). 

13. Connect the Sower a r m to the left s ide knuckle (see 
step 5 on page 18-21). 

14. Install the s p l a s h sh ie ld (see step 48 on page 5-20). 

15. Install the left front w h e e l . 

16. L o w e r the vehic le on the lift. • 

17. Tighten the upper t r a n s m i s s i o n mount bracket 
mount ing bolts to the speci f ied torque. 

M / T mode l 

A / T mode l 

12 JC 1.25 m m 
5 9 N - m (6 .0 k g f - m , 43 Ibf-ft) 
R e p l a c e . 
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18, Tighten the rear eng ine mount mounting bolts to 
the spec i f ied torque, 

M / T model 

12 x 1,25 min 
78 N-m {8.® kgf-m, 58 Ibf-ft) 
R e p l a c e . 

19 . T ighten the front engine mount bolt (A), then install 
the front engine mount stop (B). 

12 x 1.25 mm 

5 4 N-m 
(5.5 kgf-m, 4© Ibf-ft} 
Replace. 

20. Install the battery base , then- install the h a r n e s s 
c l a m p s (see step 64 on page 5-22). 

21. Install the air c leaner a s s e m b l y (see page 11-359), 

22. Do the battery installation procedure (see page 
22-90). 

23. Install the strut brace (if equipped) (see page 
20-289). 

24. Refill the engine with the r e c o m m e n d e d engine oil 
(see step 4 on page 8-9). • . 
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Engine Block 

Transmission End Crankshaft OiS Seal 

S p e c i a l T o o l s Requi red 
* Driver 07749-0010000 
* Oil sea l driver at tachment 96 07ZAD-PN AA100 

1. R e m o v e the t r a n s m i s s i o n : 

* Manual t ransmiss ion (see page 13-7) 
• Automat ic t r a n s m i s s i o n (see page 14-232) 

2. M/T model : R e m o v e the f lywheel (see step 17 on 
page 12-19), the clutch d isc (see step 8 on page 
12-17), and the p ressure plate (see step 3 on page 
12-16). 

3. A / T model : R e m o v e the drive plate (see page 
14-257).-

4. C lean and dry the crankshaft oil sea l hous ing . 

5. Apply a light coat of n e w engine oil a round the 
crankshaft oil s e a l . 

6. App ly a light coat of n e w engine oil to the lip of the 
crankshaft oil s e a l . 

7. U s e the dr iver and the oil s e a l dr iver at tachment 96 
to drive a n e w crankshaft oil sea l square ly into the 
eng ine block to the speci f ied instal led height. 

07749-0010000 

Installation - In Car 

8. Measure the distance between the engine block (A) 
and the crankshaft oil sea l (B). 

OIS S e a l Instal led Height: 0 . 2 - 1 . 2 m m 
( 0 . 0 0 8 - 0 . 0 4 7 In.) 

»l 0 .2 -1 .2 mm 
{0.008-0.047 in.) 

9. M/T model : Install the f lywheel (see step 18 on 
page 12-19), the clutch d isc (see step 26 on page 
12-20), and the pressure plate (see step 27 on page 
12-20). 

10. A / T model : Install the drive plate (see page 14-257). 

11. Install the t r a n s m i s s i o n : 

• Manual t r a n s m i s s i o n (see page 13-16) 
* Automat ic t r a n s m i s s i o n (see page 14-243) 
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Sealing Bolt installation 

N O T E : W h e n install ing the sea l ing bolt (A), a l w a y s u s e 
a n e w w a s h e r , 

A 
28 x 1.5 mm 
100 W*m 

1 8 x 1 . © mm (10.0 kgf -m, 72 .3 Ibf-ft) 

20 x 1 .0 mm 
34 N-m 
(3.5 kg f -m. 25 Ibf-ft) 
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Engine Lubrication 

Special Tools 

Ref. No. Too l N u m b e r Descr ipt ion Qty 
® 0 7 A A A - P L C A 1 0 0 Oil Filter W r e n c h 1 

© 
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Component Location index 

O I L F A N 
R e m o v a l , p a g e 7 -11 
I n s t a l l a t i o n , p a g e 7-31 

W A S H E R 

D R A I N B O L T 

O I L P U M P CHAM 
T E N S I O N E R 

O I L C O N T R O L ORIFICE 

BAFFLE P L A T E 

O I L P U M P C H A f f l i 
I n s p e c t i o n , p a g e 8-22 
R e p l a c e m e n t , p a g e 8 -23 

O I L P U M P C H A I N 
G U I D E 

O I L F ILTER 
R e p l a c e m e n t , p a g e 8-10 

O I L FILTEFI FEED PIPE 
R e p l a c e m e n t p a g e 8-12 

O I L FILTER B A S E 
R e p l a c e m e n t , p a g e 8 -11 

O I L P R E S S U R E S W I T C H 
C i r c u i t D i a g r a m , p a g e 8-5 
T e s t , p a g e 8-8 
R e p l a c e m e n t , p a g e 8-8 
O i l P r e s s u r e T e s t p a g e 8-9 

E N G I N E O I L G A L L E R Y C A P 
R e p l a c e m e n t p a g e 8-12 



Engine Lubrication 

Symptom Troubleshooting Index 

S y m p t o m Diagnost ic procedure A l s o cheek for 
E x c e s s i v e engine oil 
consumpt ion 

1. Verify the engine oil filler c a p , the oil drain bolt, 
and the oil filter are t ight 

2. Check for oil leaks. 
3. Check for w o r n va lve guide(s): 

* All mode ls except P Z E V (see page 6-38) 
• P Z E V model (see page 6-88) 
or w o r n va lve s tem seal (s ) : 
* A H ' m o d e l s except P Z E V (see page 6-38) 
• P Z E V model (see page 6-88) 

4. C h e c k for d a m a g e d or w o r n piston ring(s) 
(see page 7-22). 

5. Check for d a m a g e d or w o r n engine Internal parts 
(cyl inder wa l l , p istons, etc.) (see page 7-17). 

L o w oil p ressure indicator d o e s 
not c o m e on with the Ignition 
swi tch in ON (11) 

1. Do the Sow oil p ressure Indicator circuit 
t roubleshoot ing (Open) (see page 8-6). 

2. T e s t the oil p ressure swi tch (see page 8-8). 

A n open in the w i re 
between the engine 
control module ( E C M ) / 
powertraln control 
module (PCM) and the 
oil p ressure swi tch 

L o w oil p ressure Indicator s tays 
on 

1. C h e c k the engine oil level . 
2. Do the low oil p ressure Indicator circuit 

t roubleshoot ing (Short) (see page 8-7). 
3. T e s t the oil p ressure swi tch (see page 8-8). 
4. Check the engine oil p ressure (see page 8-9). 
5. C h e c k the oil filter for c logging. 
6. Check the oil s c r e e n for c logging. 
7. C h e c k the relief va lve (see page 8-14). 
8. T e s t the oil p u m p (see page 8-16), 

A wi re shorted to 
ground between the 
E C M / P C M and the oil 
p ressure swi tch 
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Low Oil Pressure Indicator Circuit Diagram 

UNDER-HOOD FUSE/RELAY BOX 



Engine Lubrication 

Low Oil Pressure Indicator Circuit Troubleshooting (Open) 

1. Connec t the Honda Diagnost ic S y s t e m (HDS) to the 
data link connector (DLC) (see step 2 on page 11-3). 

2. Turn the ignition swi tch to O N (II). 

3. Make sure the HDS c o m m u n i c a t e s with the vehic le 
and the engine control module (ECM)/powertratn 
control module (PCM). If it d o e s not c o m m u n i c a t e , 
t roubleshoot the D L C circuit (see page 11-192). 

4. C h e c k for D T C s (see page 11-3). If a D T C is p r e s e n t 
d iagnose , and repair the c a u s e before cont inuing 
with this test. 

5. C h e c k the OIL P R E S S U R E S W I T C H in the PGM-FI 
D A T A L I S T with the H D S . 

Is ON indicated? 

Y E S ™ R e p l a c e the gauge control module (see page 
22-324). • 

W O — G o to step 6. 

6. Turn the ignition swi tch to L O C K (0)= 

7. C h e c k the oil p ressure swi tch (see page 8-8)= 

Is the oil pressure switch OK ? 

Y E S — G o t o step 8. 

W O — R e p l a c e the oil p r e s s u r e swi tch (see page 8-8). 

10. Check for continuity be tween E C M / P C M connector 
terminal B7 and the oil p ressure swi tch connector . 

ECM/PCM CONNECTOR B (49P) 
T e r m i n a l s i d e o f f e m a l e t e r m i n a l s 

II II 

O P S W f Y E L / R E O ) 

I I 
22] 

H 29^ 

13 14|15 16 i r | l 8 19 / 21 
24 X 25 >< 26 27 28 
31 32J33 34 35|36 / 38 / 

43Sy^J45|46 3 2 
O P S W f Y E L / R E D l 

O I L P R E S S U R E S W I T C H C O N N E C T O R 
W i r e s i d e o f f e m a l e t e r m i n a l 

is there continuity? 

Y E S — U p d a t e the E C M / P C M if it d o e s not have the 
latest software (see page 11-215), or substitute a 
known-good E C M / P C M (see page 11-7), then 
recheck. If the symptom/ ind icat ion g o e s a w a y with 
a known-good E C M / P C M , replace the original 
E C M / P C M (see page 11-216). • 

WO—Repai r open in the wi re between the oil 
p ressure swi tch and E C M / P C M connector terminal 
B 7 . B 

8. Turn the ignition swi tch to O N (II), and j u m p the 
S C S line with the H D S , then turn the ignition swi tch 
to L O C K (0). 

N O T E : T h i s step must be done to protect the E C M / 
P C M f rom d a m a g e . 

9. D isconnect E C M / P C M connector B (49P) and the oil 
p ressure swi tch connector . 
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Low Oil Pressure Indicator Circuit Troubleshooting (Short) 

1, C o n n e c t the Honda Diagnost ic S y s t e m (HDS) to the 
data link connector (DLC) (see step 2 on page 11-3). 

2, Turn the ignition swi tch to O N (It). 

3, Make s u r e the H D S c o m m u n i c a t e s with the vehic le 
and the engine control module (ECM}/powertra in 
control module (PCM). If it d o e s not c o m m u n i c a t e , 
t roubleshoot the D L C circuit (see page 11-192). 

4, C h e c k for D T C s (see page 11-3). If a D T C is p r e s e n t 
d iagnose , a n d repair the c a u s e before cont inuing 
with this test. 

5, Start the engine , a n d check the OIL P R E S S U R E 
S W I T C H in the PGM-FI D A T A L I S T with the HDS. 

is OFF indicated? 

Y E S — R e p l a c e the gauge control module {see page 
22-3241 • 

N O — G o to s tep 6. 

8, T u r n the ignition swi tch to L O C K (OK 

7, D isconnect the oil p ressure swi tch connector , 

8. Star t the engine , and check the O IL P R E S S U R E 
S W I T C H in the PGM-FI D A T A L I S T with the H D S . 

Is OFF indicated? 

Y E S — T u r n the ignition swi tch to L O C K (0), then go 
to s tep 9. 

N O — T u r n the ignition swi tch to L O C K (0), then go 
to step 10. 

10. T u r n the ignition swi tch to O N (II), and j u m p the 
S C S line with the .HDS, then turn the ignition swi tch 
to L O C K (0). 

N O T E : T h i s step must be done to protect the E C M / 
P C M from d a m a g e . 

11. D isconnect E C M / P C M connector B (49P). 

12. Check for continuity between the oil p ressure 
swi tch connector and body ground. 

O I L P R E S S U R E S W I T C H C O N N E C T O R 

1_ 
I O P S W 
1 f Y E L / R E D ) 

W i r e s i d e of f e m a l e t e r m i n a l 

is there continuity? 

Y E S — R e p a i r short to ground in the wi re between 
the oil p ressure switch and E C M / P C M connector 
terminal B 7 . B 

WO—Update the E C M / P C M if it d o e s not have the 
latest sof tware (see page 11-215), or substitute a 
known-good E C M / P C M (see page 11-7), then 
recheck. If the symptom/ indicat ion g o e s a w a y with 
a known-good E C M / P C M , replace the original 
E C M / P C M (see page 11-216). • 

9, Check the oil p ressure swi tch (see page 8-8). 

is the oil pressure switch OK? 

Y E S — D o the oil p ressure test (see page 8-9). 

N O — R e p l a c e the oil p ressure swi tch (see page 8-8). 
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Engine Lubrication 

Oil Pressure Switch Test 

1. D isconnec t the oil p ressure swi tch connector (A) 
•" "from the oil p ressure-swi tch (B). 

2. Check for continuity between the oil p ressure 
swi tch terminal and the engine (ground). T h e r e 
shou ld be continuity with the engine s topped. 
T h e r e shou ld be no continuity with the engine 
running. 

Oil Pressure Switch Replacement 

1. D isconnect t h e o i l p ressure swi tch connector (A), 
then remove the oil p r e s s u r e swi tch (B). 

B 
18 N - m 
(1.8 kgf-m, 13 Ibf-ft) 

2. R e m o v e any old liquid gasket f rom the switch and 
switch mounting hole. 

3. Apply a very s m a l l amount of liquid gasket to the 
oil p ressure swi tch th reads , then install the oil 
p ressure swi tch , 

N O T E : U s i n g too m u c h l iquid gasket m a y c a u s e 
liquid gasket to enter the oil p a s s a g e or the end of 
the n e w oil p ressure swi tch . 
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Oil Pressure Test Engine Oil Replacement 

N O T E : If the low oil p ressure w a r n i n g indicator s t a y s on 
with the engine running, check the engine oil level . If 
the oil level is c o r r e c t do the fol lowing test: 

1, With the engine s topped, r e m o v e the oil p ressure 
swi tch fsee page 8-8), and install an oil p ressure 
gauge (A), 

2. Start the engine . S h u t it off immediate ly if the 
gauge registers no oil p ressure . Repair the problem 
before cont inuing, 

3. A l low the engine to reach operating temperature 
(fan c o m e s on at least twice) . T h e pressure shou ld 
be: 

E n g i n e Oi l Tempera tu re : 176 TWO) 
E n g i n e Oi l P r e s s u r e : 
A t Idle: 70 kPa (0.7 k g f / c m 2 , 1 0 psi] ruin. 
A t 3,000 rpm: 300 kPa (3.1 kgf /€m 2 , 44 psi) min . 

4. If the oil p ressure is out of speci f icat ions, inspect 
these i tems: 

* Blocking of oil filter. 
* Blocking of oil s c r e e n , 
* Inspect the oil p ressure relief va lve (see page 

8-14), 
* Inspect the oil p u m p (see page 8-16). 

1. W a r m up the engine. 

2. R e m o v e the drain bolt (A), and drain the engine oil. 

Do n o t o v e r t i g h t e n . 

3. Reinstal l the drain bolt with a n e w w a s h e r (B). 

4, Refill the engine with the r e c o m m e n d e d oil 
(see page 3-2). 

Capac i ty 
At OH C h a n g e : 
4.0 L (4.2 U S qt) 
A t Oil C h a n g e Including'Filter: 
4.2 L (4.4 U S qt) 
After Eng ine Overhau l : 
5.3 L (5.6 U S qt) 

5, Run the engine for more than 3 minutes , then check 
for oil leakage. 

(cont'd) 
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Engine Lubrication 

Engine Oil Replacement (cont'd) 

6. If the maintenance minder reguired engine oil 
rep lacement , reset the maintenance minder 
(see page 3-4), and this procedure is complete . If 
the main tenance minder did not reguire engine oil 
r e p l a c e m e n t go to step 7. 

7. Turn the ignition switch to L O C K (0). . 

8. Connect the Honda Diagnostic S y s t e m (HDS) to the 
data link connector (DLC) (see step 2 on page 11-3). 

9. Turn the ignition switch to O N (II). 

10. Make s u r e the HDS c o m m u n i c a t e s with the vehic le 
and the engine control module (ECM)/powertra in 
control module (PCM). Sf it d o e s not c o m m u n i c a t e , 
t roubleshoot the D L C circuit (see page 11-192). 

11. Se lec t G A U G E S in the B O D Y E L E C T R I C A L with the 
H D S . 

12. Se lec t A D J U S T M E N T in G A U G E S with the HDS. 

13. Se lec t S E R V I C E R E M I N D E R in the A D J U S T M E N T 
with the HDS. 

14. Se lec t R E S E T in the S E R V I C E R E M I N D E R with the 
HDS. 

15. Se lec t R E S E T T I N G T H E E N G I N E OIL L IFE with the 
H D S . 

N O T E : If you changed the automatic t ransmiss ion 
fluid (ATF) at the s a m e t ime with the engine oil , 
se lect R E S E T T I N G T H E E N G I N E OIL L IFE A N D A T F 
with the HDS instead. 

Engine Oil Filter Replacement 

Spee la l T o o l s Requi red 
Oil filter w r e n c h 0 7 A A A - P L C A 1 0 0 

1. R e m o v e the oil filter with the oil filter w r e n c h . 

2. Inspect the filter to make s u r e the rubber sea l is not 
stuck to the oil filter seat ing sur face of the engine. 

3. Inspect the threads (A) and the rubber sea l (B) on 
the n e w filter. C lean the seat on the oil filter b a s e , 
then apply a light coat of n e w engine oil to the filter 
rubber sea l . U s e only filters with a built-in b y p a s s 
system.. 

4. Install the oil filter by hand. 

5. After the rubber sea l s e a t s , t ighten the oil filter 
c lockwise with the oil filter w r e n c h . 

T ighten: 3 /4 Turn C l o c k w i s e 
T ightening Torque: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft) 
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8. If four n u m b e r s or marks (1 to 4 or • to • • • • ) 
a re printed a round the outside of the filter, use the 
fol lowing procedure to t ighten the filter. 

• S p i n the filter on until its s e a l lightly sea ts against 
the oil filter b a s e , and note w h i c h number or 
mark is at the bottom, 

* T ighten the filter by turning it c lockwise three 
n u m b e r s or marks f rom the one y o u noted. For 
e x a m p l e . If n u m b e r 2 is at the bottom w h e n the 
sea l is sea ted , tighten the filter until the n u m b e r 1 
c o m e s a round the bottom. 

N u m b e r w h e n r u b b e r N u m b e r a f t e r t i g h t e n i n g , 
s e a l i s s e a t e d . 

N u m b e r or 1 2 3 4 
Mark w h e n or or or or 
rubber sea l • • • • • • • • • • 

is s e a t e d 

N u m b e r or 4 1 2 3 
Mark after or or or or 
t ightening • • • • • • • • 

7. After instal lat ion, fill the engine with oil up to the 
speci f ied level , run the engine for more than 
3 minutes , then check for oil leaks. 

Oil Filter Base Replacement 

1. R e m o v e the oil filter (see page 8-10). 

2. R e m o v e the e x h a u s t pipe bracket (A), then remove 
the oil filter base (B). 

C 1© x 1.25 m m 
R e p l a c e . 4 4 N-m 

(43 k g f - m , 3 3 Ibf-ft) 

3. C lean the O-ring grooves and the mating surface 
with the oil filter base . 

4. Install the oil filter base with n e w O-r ings (C). 

5. Install the oil filter (see page 8-10). 
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Engine Lubrication 

Oil Filter Feed Pipe Replacement 

1. R e m o v e the oil filter b a s e (see page 8-11). 

2. R e m o v e the oil filter feed pipe. 

4. Tighten the oil filter feed pipe to the oil filter base to 
49 N-m (5.0 kgf-m, 36 Ibf-ft), then remove the nuts 
from the oil filter feed pipe. 

5. Install the oil filter base (see page 8-11). 

Engine Oil Gallery Cap Replacement 

1. R e m o v e the h a r n e s s bracket (Ah then remove the 
engine oil gal lery cap (B). • 

A B 

2 2 N-m 41 N-m 
(2.2 kgf-m, 16 Ibf-ft) (4.2 kgf-m, 30 Ibf-ft) 

2. C lean the O-ring groove and mating sur face with 
the engine oil gal lery cap . 

3. Install the engine oil gal lery cap with n e w O-r ings 
(C), then install the h a r n e s s b racke t 
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Oil Jet Replacement Oil Jet inspection 

1, R e m o v e the oil p u m p (see page 8-15). 

2, R e m o v e the baffle plate (see step 8 on page 7-14). 

3, R e m o v e the oil jet bolts (A), then remove the oil jets 
(B). 

4. Careful ly install the oil jets, and tighten the oil jet 
bolts, 

5. Install the baffle plate (see step 26 on page 7-29). 

6. Install the oil p u m p (see page 8-21), 

1. R e m o v e the oil jet (see page 8-13), and inspect it a s 
fo l lows. 

* Make s u r e that a 1.2 m m (0.05 in.) d iameter drill 
will go through the nozzle hole (A) (1.31 m m 
(0.052 in.) diameter) . 

* insert the other end of a 3.7 m m (0.15 in.) drill 
into the oil Intake (3.8 m m (0.15 in.) diameter) . 
Make s u r e the check ball (B) m o v e s smooth ly and 
h a s a stroke of about 2.0 m m (0.079 in.). 

* Check the oil jet operation with an air nozzle. St 
shou ld take at least 380 kPa (3.9 kgf /cm 2 , 55 psi) 
to unseat the check ball. 

N O T E : Rep lace the oil jet a s s e m b l y , if the nozzle is 
d a m a g e d or b e n t 

1.31 m m (0 .052 In.) 

2. Careful ly install 'the oil j e t T h e mounting torque is 
crit ical. 

Spec i f ied Torque: 16 M-m 11.6 kgf-m, 12 ibf-ft) 
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Engine Lubrication 

Oil Pump Overhaul 

Exploded View 

8 x 1 . 2 5 m m 
27 N«m (2.8 kgf-m, 2 0 Ib f - f t ) 
A p p l y n e w e n g i n e o i l t o t h e b o l t t h r e a d s . 

10 x 1.25 m m 
44 N-m 
14.5 k g f - m , 3 3 Ib f - f t ) 
A p p l y n e w e n g i n e o i l 
t o t h e b o l t t h r e a d s . 

8 x 1.0 m m 
N - m 

(1.2 k g f - m , 8.7 Ib f - f t ) 

8 x 1.0 m m 
12 N - m 
(1.2 kgf-m, 8.7 Ib f - f t ) 

B A F F L E P L A T E S 

D O W E L P I N 

O - R I N G 
R e p l a c e . 

UPPER B A L A N C E R 
S H A F T H O L D E R 

R E A R B A L A N C E R 
S H A F T 

F R O N T B L A N C E R 
S H A F T 

B A L A N C E R S H A F T 
B E A R I N G S 

S E A L I N G B O L T 
3 9 N - m 
(4.0 k g f - n i , 2 9 Ib f - f t ) 

RELIEF V A L V E 
V a l v e m u s t s l i d e f r e e l y 
i n h o u s i n g b o r e . 
R e p l a c e t h e o i l p u m p 
as a s s e m b l y i f s c o r e d . 

D O W E L P IN 
L O W E R B A L A N C E R 
S H A F T H O L D E R 
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Oil Pymp Removal 

1. T u r n the crankshaft pulley s o Its top dead center 
(TDC) mark (A) l ines up with the pointer (B). 

2. R e m o v e the oil pan (see page 7-11). 

3. T o hold the rear ba lancer shaft, insert a 6 m m long 
pin punch (A) (Snap-on P P C 1 0 8 L A or equivalent) 
into the ma in tenance hole in the ba lancer shaft 
holder and through the rear ba lancer shaft. 

4. T u r n the crankshaf t counterc lockwise to c o m p r e s s 
the oil p u m p cha in auto-tensioner. 

5, Al ign the ho les on the lock (A) and the oil pump 
chain auto-tensioner (B), then insert a 3.0' m m 
(0.12 in.) d iameter pin (C) into the holes . Turn the 
crankshaft c lockwise to s e c u r e the pin. 

N O T E : Check the oil pump chain auto-tensioner 
cam.posi t ion. Sf the position is not a l igned, set the 
first c a m to the first edge of the rack. 

6. L o o s e n the oil pump sprocket mount ing bolt (A). 

( conf d) 
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Engine Lubrication 

Oil Pump Overhaul (cont'd) 

7. R e m o v e the oil p u m p sprocket (A) and the-oil pump 
• (B), then remove the oil- p u m p chain auto-tensioner 

(C). 

Oil Pomp inspection 

1. R e m o v e the pump hous ing . 

2. Al ign the inner rotor tooth (A) with the mark (B) on 
the outer rotor, then check the inner-to-outer rotor 
radial c learance between the inner rotor and the 
outer rotor. If the inner-to-outer rotor radial 
c learance e x c e e d s the serv ice limit, replace the oil 
pump. 

Inner Rotor-to-Outer Rotor Radia l C l e a r a n c e 
S t a n d a r d (Mem): 0 . 0 5 - 0 . 1 5 m m 

(0.0020—0.0059 in.) 
S e r v i c e Limit: 0.19 m m (§ s0©75 in.) 
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3, C h e c k the p u m p housing-to-rotor axial c learance 
between the rotor (A) and the p u m p hous ing (B). If 
the p u m p housing-to-rotor axia l c learance e x c e e d s 
the serv ice limit, replace the oil pump. 

P u m p Housing- to-Rotor Axia l C l e a r a n c e 
S t a n d a r d (New) : 0.035—0.070 mm 

10 ,0014 -0 ,0028 in . ) 
S e r v i c e L imit : 0,12 m m |0»005 In.) 

4, Check the p u m p housing-to-outer rotor radial 
c learance between the outer rotor (A) and the 
pump hous ing (B). if the pump housing-to-outer 

. rotor radial c lea rance e x c e e d s the serv ice limit, 
replace the oil pump. 

P u m p Housing- to-Outer Rotor Radia l C l e a r a n c e 
S t a n d a r d (Maw): 0.150—0.210 m m 

(0.0059—0.0083 in.) 
S e r v i c e Limit : 0.23 m m 10,009 in.) 

Balancer Shaft Inspection 

1. S e a t the ba lancer shaft by pushing it a w a y from the 
oil p u m p sprocket end of the oil pump. 

2. Zero the dial indicator against the end of the 
ba lancer shaft , then push the balancer shaft back 
and forth and read the end play, 

Ba lancer Shaf t E n d Play 
Front Ba lancer Shaft : 
S t a n d a r d {New): 0 . 0 6 3 - 0 . 1 0 8 m m 

( 0 . 0 0 2 5 - 0 . 0 0 4 3 In.) 
S e r v i c e Limit: 0.14 m m (0.006 In.) 

3. R e m o v e the pump housing. 

(cont'd) 
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Engine Lubrication 

Oil Pump Overhaul (cont'd) 

4. R e m o v e the upper balancer-shaft holder (with 
bear ings) (A) and the baffle plates (B), then remove 
the front balancer shaft (C) and the rear ba lancer 
shaft (D). 

5. Measure the inner d iameter of the No. 1 bearing for 
the front balancer shaft hole and the rear ba lancer 
shaft hole. 

Bear ing inner D iameter 
Front" 
S t a n d a r d (New): 20.0e0-20.020 m m 

( 0 . 7 8 7 4 - 0 . 7 8 8 2 in.) 
S e r v i c e Limit: 20.03 m m (0.798 in.) 
Rear: 
S t a n d a r d (New): 24.000-24.020 m m 

(0.9449-0.9457 in.) 
S e r v i c e Limit: 24.03 m m (0.946 in.) 

Front 
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8. M e a s u r e the d iameters of the No, 1 journa ls on the 
front ba lancer shaft and the rear ba lancer shaft . 

J o u r n a l D i a m e t e r 
Front: 
S t a n d a r d P e w ) : 19 ,138™ 13,950 m m 

( 0 . 7 8 5 0 - 0 . 7 8 5 4 in.) 
S e r v i c e L imi t : 19.92 m m {0,784 in.) 
Rear : 
S t a n d a r d (New) : 23 .938—23»35§ m m 

( 0 . 9 4 2 4 - 0 . 9 4 2 9 In,) 
S e r v i c e L imit : 23,92 m m (0,942 In.! 

F ront 

7. C l e a n both balancer shaft No. 2 journa ls and the 
bear ing h a l v e s with a c lean s h o p t o w e l then place 
both ba lancer shafts into the ba lancer holder. 

8. P lace one strip of plast igage a c r o s s each No. 2 
journal . 

9. Reinstal l the bear ings and the upper ba lancer shaft 
holder, then tighten the bolts. 

N O T E : Do not rotate the ba lancer shafts during 
inspect ion. 

(cont'd) 
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Engine Lubrication 

Oil Pump Overhaul (cont'd) 

10. R e m o v e the upper ba lancer shaft holder and the 
bearings, aga in , and m e a s u r e the w idest part wi th 
the plast igage. If ba lancer shaft No. 2 journal oil 
c learance is out-of-tolerance, install n e w bear ings , 
and recheck. If it is still out-of-tolerance, replace the 
balancer shafts . 

No. 2 J o u r n a l Oil C l e a r a n c e 
S t a n d a r d (New): 0 . 0 6 0 - 0 . 1 2 0 m m 

fO .0024 -0 .0047 In.) 
Servsee Limit: 0.15 m m (0.006 In.) 

11. Al ign the punch mark on the rear balancer shaft in 
the center of the two punch marks on the front 
balancer shaft , then install the ba lancer shaf ts on 
the lower ba lancer shaft holder . 

12. Apply n e w engine oil to the threads of the 8 m m 
bolts (A). 

13. Install the upper ba lancer shaft holder IB) with a 
n e w O-ring (C). 

14. Install the p u m p hous ing . 
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Oil Pump Installation 

1. Make s u r e the No, 1 piston top dead center (TDC) 
mark (A) l ines up with the pointer IB), 

2. Al ign the d o w e l pin (A) on the rear ba lancer shaft 
with the mark (B) on the oil pump. 

T o hold the rear balancer shaft, insert a 8 m m Song 
pin punch (A) (Snap-on P P C 1 0 8 L A or equivalent) 
into the main tenance hole in the ba lancer shaft 
holder and through the rear ba lancer shaft . 

Turn the plate (A) counterc lockwise , to re lease the 
lock, then push the oil p u m p cha in auto-tensioner 
a r m (B), and set the first c a m (C) to the first edge of 
the rack (D). Insert a 3.0 m m (0.12 in.) d iameter pin 
(E) into the hole (F). 

N O T E : If the chain tensioner is not set up a s 
descr ibed , the tensioner will b e c o m e d a m a g e d . 

(confd ) 
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Engine Lubrication 

Oil Pump Overhaul (cont'd) 

5. Install the oil p u m p cha in auto-tensioner (A). 

10 x 1,25 m m 
44 N-m 

33 Ibf-ft) 

E 
Replace, 

10 x 1.25 mm 
4 4 N-m (43 kg f -m, 3 3 Ibf-ft) 

6 K 1.0 mm 
12 N-m 
(1.2 kg f -m, 
8.7 Ibf-ft) 

8 x 1.25 m m 
2 2 N-m 
(2.2 kg f -m, 16 Ibf-ft) 

6. Apply n e w engine oil to the threads of the oil p u m p 
mounting bolts (B) and the oil p u m p sprocket 
mounting bolt (C), then L o o s e l y install the oil p u m p 
(D) with a new O-ring (E) , then install the oil pump 
sprocket (F). 

7. T ighten the oil pump mount ing bolts and the oil 
p u m p sprocket mount ing bo l t 

8. R e m o v e the 6 m m pin punch (G). 

9. R e m o v e the 3.0 m m (0.12 in.) d iameter pin (A) f rom 
the oil pump cha in auto-tensioner. 

10. Install the oil pan (see page 7-31). 

Oil Pump Chain inspection 

1. R e m o v e the oil pan (see page 7-11). 

2. Measure the oil pump cha in auto-tensioner rod 
length. If the length is over the serv ice limit, replace 
the oil p u m p chain (see page 8-23). 

Oil P u m p C h a i n Auto -Tens ioner R o d Length 
S e r v i s e Limit : 13 m m (0.51 in.) 

3. Install the oil pan (see page 7-31). 
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Oil Pump Chain Replacement 

N O T E : K e e p the oil p u m p cha in a w a y from magnet ic 
f ields. 

Removal 

1, R e m o v e the dr ive belt (see page 4-30). 

2, R e m o v e the oil pan (see page 7-11). 

3, Suppor t the engine with a jack and a w o o d block 
under the edge of the engine block. 

N O T E : Do not hit the oil p u m p and baffle plate 
w h e n placing the jack on the edge of the engine 
block, 

4, R e m o v e the c a m cha in : 

* Al l m o d e l s except P Z E V (see page 6-13) 
* P Z E V mode l (see page 6-62) 

5, L o o s e l y install the crankshaf t pulley. 

8, T o hold the rear ba lancer shaft , insert a 6 m m long 
pin punch (A) fSnap-on P P C 1 0 8 L A or equivalent) 
into the ma in tenance hole in the ba lancer shaft 
holder a n d through the rear ba lancer shaft. 

7, T u r n the crankshaft counterc lockwise to c o m p r e s s 
the oil p o m p cha in auto-tensioner. 

8. R e m o v e the crankshaft pulley. 

3, A l i g n the ho les on the lock (A) and the oil pump 
cha in auto-tensioner (B), then insert a '3.0 m m 
(0.12 in.) d iameter pin (C) into the ho les . Turn the 
crankshaft c lockwise to. s e c u r e the pin. 

N O T E : C h e c k the oil pump chain auto-tensioner 
c a m position is not a l igned, set the first c a m to the 
first edge of the rock. 

10. L o o s e n the oil p u m p sprocket mount ing bolt (A). 

(confd ) 
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Engine Lubrication 

Oil Pump Chain Replacement (cont'd) 

11. L o o s e n the lower oil p u m p cha in auto-tensioner 
bolt (A), then remove the upper oil p u m p chain 
auto-tensioner bolt (B), then turn the oil pump 
chain auto-tensioner c lockwise (C). 

12. R e m o v e the oil pump sprocket (A) and the oil pump 
cha in guide IB). 

13. R e m o v e the oil pump cha in (C). 

installation 

1. S e t the crankshaft to top dead center (TDC). Al ign 
-̂ the T D C mark (A) on the crankshaft sprocket with 

the pointer (B) on the engine block. 

2. Install the oil p u m p cha in on the crankshaft 
sprocket with the co lored link plate (A) a l igned with 
the T D C mark (B) on the crankshaft sprocket . 

3. Check the auto-tensioner c a m posit ion. If the 
position i s not .aligned, se t the first c a m to the first 
edge of the rack (see step 4 on page 8-21). 

8-24 



4, S e t the oil p u m p cha in on the oil p u m p cha in 
sprocket (A) with the punch mark (B) a l igned with 
the center of the colored link plates (C), then install 
the oil p u m p cha in sprocket to the oil pump. 

5. T o hold the rear ba lancer shaft , insert a pin driver 
(D) (Snap -on P P C T 0 8 L A or equivalent) into the 
matntenance hole in the ba lancer shaft holder and 
through the rear ba lancer shaft . 

8. Apply n e w engine oil to the th reads of the oil p u m p 
sprocket mount ing bolt {Eh then install the oil 
p u m p sprocket mount ing bolt and oil p u m p chain 
guide (F). 

7. T u r n the oil p u m p chain auto-tensioner (A) 
counterc lockwise , then install the upper oil p u m p 
cha in auto-tensioner bolt (B), and tighten the lower 
oil p u m p cha in auto-tensioner bolt (C). 

C 
S x 1.0 mm 
12 N-m (1.2 kgf-m, 8 J Ibf-ft) 

8. R e m o v e the 3.0 m m (0.12 in.) d iameter pin (A) f rom 
the oil p u m p cha in auto-tensioner. 

9. Install the c a m chain: 

• All mode ls except P Z E V (see page 6-15) 

* P Z E V model (see page 6-64) 

10. R e m o v e the w o o d block and the jack. 

11. Install the oil pan (see page 7-31 ). 

12. Install the drive belt (see page 4-30). 
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