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OVERHAUL
1. REMOVE VALVE LIFTER

140CG-02

(@) Remove the valve lifter and adjusting shim.

HINT:

Arrange the valve lifters and shims in correct order.

A50250

A50249

A50489

A53862

2. REMOVE INTAKE VALVE

(@ Using SST, compress the compression spring and re-
move the 2 keepers.
SST 09202-70020 (09202-01010)

(b) Remove the spring retainer, compression spring, valve
and spring seat.

HINT:

Arrange the valves, compression springs, spring seats and

spring retainers in the correct order.

3. REMOVE EXHAUST VALVE

(@ Using SST, compress the compression spring and re-
move the 2 keepers.
SST 09202-70020 (09202-00010)

(b) Remove the spring retainer, compression spring, valve
and spring seat.

HINT:

Arrange the valves, compression springs, spring seats and

spring retainers in the correct order.

4. REMOVE VALVE STEM OIL O SEAL OR RING
(@) Using needle-nose pliers, remove the oil seal.

5. INSPECT CYLINDER HEAD SUB-ASSY
(@) Clean the cylinder head.
(1) Usingagasket scraper, remove all the gasket mate-
rial from the cylinder block contact surface.
NOTICE:
Be careful not to scratch the cylinder block contact sur-
face.
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(2) Using a wire brush, remove all the carbon from the
combustion chambers.
NOTICE:
Be careful not to scratch the cylinder block contact sur-
face.

(8) Using a valve guide bushing brush and solvent,
clean all the guide bushes.

A53864

(4) Using a soft brush and solvent, thoroughly clean the
cylinder head.

A53865

(b) Inspect the cylinder head warpage.

(1) Using a precision straight edge and feeler gauge,
measure the surfaces contacting the cylinder block
and the manifolds for warpage.

Maximum warpage:

ltem Specified Condition

Cylinder block
surface

0.05 mm (0.0020 in.)

Intake manifold .
0.10 mm (0.0039 in.)
surface

Exhaust manifold
surface
If the warpage is greater than the maximum, replace the cylin-
der head.

0.10 mm (0.0039 in.)

A50490 A53641
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A53866

EMO0580 A53867

A53806

Valve
Face
Angle

R

A53834

EM0254 EM0180

Margin Thickness

!
f

A50251 A53643

(©)

Inspect the cylinder head for cracks.

(1) Using a dye penetrant, check the combustion
chamber, intake ports, exhaust ports and cylinder
block surface for cracks.

If cracked, replace the cylinder head.

INSPECT INTAKE VALVE

Clean the valves.

(1) Using a gasket scraper, chip off any carbon from the
valve head.

(2) Using a wire brush, thoroughly clean the valve.

Using a micrometer, measure the diameter of the valve
stem.

Valve stem diameter:

5.470 to 5.485 mm (0.2154 to 2.2159 in.)

If the diameter is greater than the maximum, replace the valve
and guide bushing.

Check the valve face angle.

(1)  Grind the valve enough to remove pits and carbon.

(2) Check that the valve is ground to the correct valve
face angle.

Valve face angle: 44.5°

If the valve face is worn, replace the valve.

(d)

Check the valve head margin thickness.
Standard margin thickness: 1.0 mm (0.039 in.)
Minimum margin thickness: 0.5 mm (0.020 in.)

If the margin thickness is less than the minimum, replace the
valve.
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A50491

Overall Length

A53642

EM0255

A53828

EMO0580

A53867

A53806

EM0254 EM0180

Valve
Face
Angle

R

A53834

(e)

Check the valve overall length.

Standard overall length:

94.80 to 95.30 mm (3.7323 to 3.7520 in.)
Minimum overall length: 94.55 mm (3.7224 in.)

If the overall length is less than the minimum, replace the valve.

()

Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.

NOTICE:

Do not grind off more than the minimum.

INSPECT EXHAUST VALVE

Clean the valves.

(1) Using a gasket scraper, chip off any carbon from the
valve head.

(2) Using a wire brush, thoroughly clean the valve.

Using a micrometer, measure the diameter of the valve
stem.

Valve stem diameter:

5.465 to 5.480 mm (0.2152 to 2.2157 in.)

If the clearance is greater than the maximum, replace the valve
and guide bushing.

Check the valve face angle.

(1)  Grind the valve enough to remove pits and carbon.

(2) Check that the valve is ground to the correct valve
face angle.

Valve face angle: 44.5°

If the valve face is worn, replace the valve.
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Margin Thickness

!
f

A50251

A53643

Overall Length

A50491 £ ¥ A53642

EM0255

A53828

Deviation

EM0988

A53807

EMO0801

(d) Check the valve head margin thickness.
Standard margin thickness: 1.0 mm (0.039 in.)
Minimum margin thickness: 0.5 mm (0.020 in.)
If the margin thickness is less than the minimum, replace the
valve.

(e) Check the valve overall length.
Standard overall length:
94.85 to 95.35 mm (3.7342 to 3.7539 in.)
Minimum overall length: 94.60 mm (3.7244 in.)
If the overall length is less than the minimum, replace the valve.

() Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.

NOTICE:

Do not grind off more than the minimum.

8. INSPECT INNER COMPRESSION SPRING

(@) Using steel squares, measure the deviation of the spring.
Maximum deviation: 2.0 mm (0.079 in.)

If the deviation is greater than the maximum, replace the spring.

(b) Using a vernier caliper, measure the free length of the
spring.
Free length: 54.05 to 54.15 mm (2.1279 to 2.1319 in.)
If the free length is not as specified, replace the spring.
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EMO0281

A54990

A54989

A53808

() Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Standard:
204 to 226 N (20.8 to 23.0 kgf, 45.9 to 50.7 Ibf)
at 35.04 mm (1.3795 in.)
If the tension is not as specified, replace the valve spring.

9. INSPECT INTAKE VALVE GUIDE BUSH

(@ Usinga caliper gauge, measure the inside diameter of the
guide bush.

Bush inside diameter:
5.510 to 5.530 mm (0.2169 to 0.2177 in.)

If the journal diameter is not as specified, check the oil clear-

ance.

(b)  Subtract the valve stem diameter measurement (see step
6) from the guide bush inside diameter measurement.
Standard oil clearance:

0.025 to 0.060 mm (0.0010 to 0.0024 in.)

Maximum oil clearance: 0.08 mm (0.0031 in.)
If the clearance is greater than the maximum, replace the valve
and guide bush (see steps 11 and 13).

10. INSPECT EXHAUST VALVE GUIDE BUSH

(@) Usinga caliper gauge, measure the inside diameter of the
guide bush.

Bush inside diameter:
5.510 to 5.530 mm (0.2169 to 0.2177 in.)

If the journal diameter is not as specified, check the oil clear-

ance.

(b)  Subtract the valve stem diameter measurement (see step
7) from the guide bush inside diameter measurement.
Standard oil clearance:

0.030 to 0.065 mm (0.0012 to 0.0026 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)
If the clearance is greater than the maximum, replace the valve
and guide bush (see steps 12 and 14).

11. REMOVE INTAKE VALVE GUIDE BUSH
(@) Gradually heat the cylinder head to approximately 80 to
100°C (176 to 212°F).
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A51157

A54015

A53808

SST

A54016

A50496

(b) Using SST and a hammer, tap out the guide bush.
SST 09201-01055, 09950-70010 (09951-07100)

12. REMOVE EXHAUST VALVE GUIDE BUSH
(@) Gradually heat the cylinder head to approximately 80 to
100°C (176 to 212°F).

(b) Using SST and a hammer, tap out the guide bush.
SST 09201-01055, 09950-70010 (09951-07100)

13. INSTALL INTAKE VALVE GUIDE BUSH

(@) Using a caliper gauge, measure the bush bore diameter
of the cylinder head.

(b) Select a new guide bush (STD or O/S 0.05).

Bush size Bush bore diameter
Use STD 10.285 to 10.306 mm (0.4049 to 0.4057 in.)
Use O/S 0.05 10.335 to 10.356 mm (0.4068 to 0.4077 in.)

If the bush bore diameter of the cylinder head is greater than
10.306 mm (0.4057 in.), machine the bush bore diameter to be-
tween 10.335 and 10.356 mm (0.4068 to 0.4077 in.).

If the bush bore diameter of the cylinder head is greater than
10.356 mm (0.4077 in.), replace the cylinder head.
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Intake

34.
(1.358 in.)

5mm

A50497

Sharp 5.5 mm Reamer

HINT:
Different the bushes are used for the intake and exhaust.

Bush length: 34.5 mm (1.358 in.)

Gradually heat the cylinder head to approximately 80 to
100°C (176 to 212°F).

Using SST and a hammer, tap in a new guide bush to the
specified protrusion height.

SST 09201-01055, 09950-70010 (09951-07100)
Protrusion height (H): 9.210 9.8 mm (0.362 t0 0.386 in.)

Using a sharp 5.5 mm reamer, ream the guide bush to ob-
tain the standard specified clearance (see step 9) be-

tween the guide bush and valve stem.

14. INSTALL EXHAUST VALVE GUIDE BUSH

(@) Using a caliper gauge, measure the bush bore diameter

of the cylinder head.
(b) Select a new guide bush (STD or O/S 0.05).

Bush size Bush bore diameter
Use STD 10.285 to 10.306 mm (0.4049 to 0.4057 in.)
Use O/S 0.05 10.335 to 10.356 mm (0.4068 to 0.4077 in.)

If the bush bore diameter of the cylinder head is greater than
10.306 mm (0.4057 in.), machine the bush bore diameter to be-

tween 10.335 and 10.356 mm (0.4068 to 0.4077 in.).

If the bush bore diameter of the cylinder head is greater than

10.356 mm (0.4077 in.), replace the cylinder head.
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Intake Exhaust
— ¥
40.5 mm
34.5 mm (1.594 in.)
(1.358in.)
. A 1

A53814

A50499

SST

A53815

Sharp 5.5 mm Reamer

A53817

45°
Carbide
Cutter

A54381

A53830

HINT:
Different the bushes are used for the intake and exhaust.
Bush length: 40.5 mm (1.594 in.)

() Gradually heat the cylinder head to approximately 80 to
100°C (176 to 212°F).

(d) Using SST and a hammer, tap in a new guide bush to the
specified protrusion height.
SST 09201-01055 (09951-07100), 09950-70010
Protrusion height (H): 8.2t0 8.8 mm (0.323t0 0.346 in.)

(e) Usingasharp 5.5 mm reamer, ream the guide bush to ob-
tain the standard specified clearance (see step 10) be-
tween the guide bush and valve stem.

15. INSPECT INTAKE VALVE SEAT
(@) Usinga45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.

(b)  Check the valve seating position.
(1)  Apply alight coat of prussian blue (or white lead) to
the valve face.
(2) Lightly press the valve against the seat. Do not ro-
tate the valve.
() Check the valve face and seat for the following:
(1)  If blue appears 360° around the face, the valve is
concentric. If not, replace the valve.
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/&W
- =

1.0to 1.4 mm
EMO0185 A53831
| > S
1.0to 1.4 mm
EMO0186 A53832

A53833

45°

Carbide |
Cutter <
/A "‘"‘:

(2) If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface the
seat.

(8) Check that the seat contact is in the middle of the
valve face and has the width below.

Width: 1.0 to 1.4 mm (0.039 to 0.055 in.)

If not, correct the intake valve seats as follows:
(d) If the seating is too high on the valve face:
Use 30° and 45° cutters to correct the seat.

(e) If the seating is too low on the valve face:
Use 60° and 45° cutters to correct the seat.

() Handrub the valve and valve seat with an abrasive com-
pound.
(g) After handrubbing, clean the valve and valve seat.

16. INSPECT EXHAUST VALVE SEAT
(@) Usinga45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.
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(1)
()

(1)

A54861 (2)

A54380

(3)

(b)  Check the valve seating position.

Apply a light coat of prussian blue (or white lead) to
the valve face.

Lightly press the valve against the seat. Do not ro-
tate valve.

() Check the valve face and seat for the following:

If blue appears 360° around the valve face, the
valve seat is concentric. If not, replace the valve.
If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface the
seat.

Check that the seat contact is in the middle of the
valve face and has the width below.

Width: 1.0 to 1.4 mm (0.039 to 0.055 in.)

EM0185

/&W
- =

1.0to 1.4 mm

A53831

EMO0186

) ' X
!

1.0to 1.4 mm

A53832

A54349

If not, correct the exhaust valve seats as follows:
(d) If the seating is too high on the valve face:
Use 30° and 45° cutters to correct the seat.

(e) If the seating is too low on the valve face:
Use 60° and 45° cutters to correct the seat.

() Handrub the valve and valve seat with an abrasive com-
pound.
(g) After handrubbing, clean the valve and valve seat.
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}/ 12.5 + 2.0 mm

A53835

A50501

Intake of RH Bank

A50502

A53844

17. INSPECT VALVE LIFTER

(@ Using a micrometer, measure the lifter diameter at the
12.5 = 2.0 mm (0.492 + 0.079 in.) from the top surface.
Lifter diameter:
30.966 to 30.978 mm (1.2191 to 1.2196 in.)

If the lifter diameter is not as specified, check the oil clearance.

(b) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
31.000 to 31.016 mm (1.2205 to 1.2211 in.)
If the lifter diameter is not as specified, check the oil clearance.
(c) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.024 to 0.048 mm (0.0009 to 0.0018 in.)
Maximum oil clearance: 0.07 mm (0.0028 in.)
If the oil clearance is greater than the maximum, replace the lift-
er. If necessary, replace the cylinder head.

18. INSPECT CAMSHAFT
(@) Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.08 mm (0.0031 in.)
If the circle runout is greater than the maximum, replace the
camshaft.

(b) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
42.610 to 42.710 mm (1.6776 to 1.6815 in.)
Minimum cam lobe height: 42.46 mm (1.6717 in.)
If the cam lobe height is less than the minimum, replace the
camshaft.
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A53845

A53841

A53868

A53869

Plastigage

A50530 Iy A53842

(©)0 Inspecthefjournaldiameter[dfihe[¢tamshaft.
(1O Using[@[micrometer,[ineasure[ihe[journal[diameter
offihe[¢amshaft[forihe[¢tamshaft[bearing.
Journal[diameter:
26.954[10[26.9700mm[{1.0612[10[1.0618[in.)
IfRhejournal[fliameter[is[hot[as[$pecified,[checkihe[bil[¢lear-
ance.

(@20 Using[@[micrometer,[ineasure[ihe[journal[diameter
forhe[¢amshaftiiming[iube.
Journal[diameter:
30.984[10[31.0000mm[{1.2198[10[1.2205[in.)
Ifheljournal[fliameter[is[hot[as[$pecified,[Checkihe[bil[¢lear-
ance.

(d)O Inspecthefjournaldiameter[ofiihe[¢amshaftfiming[iube.
(10 Using[@micrometer,[ineasureihejournal[diameter.
Journal[diameter:
39.955[10[39.964[Inm[{1.573010[1.5734(in.)

Ifhe[journal[fliameter[is[hot[as[$pecified,[Checkihe[bil[¢lear-

ance.

(e)U InstallltAeramBRafflimihg[tube10thHe[ tAMBhaff[and
check[ihat[he[diming[iube[furns[$moothly.
If necessary, replace the timing tube and camshaft.

()  Check the oil clearance.
(1) Install the camshaft timing tube to the camshaft
(see[page[14-42).
(2) Clean the bearing caps and journals.
(8) Check the bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.
(4) Place the camshaft on the cylinder head.
(5) Lay astrip of Plastigage across each of the journals.
(6)0 Installiihe[bearing[¢aps[{see[page[14-42).
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Plastigage ~_,ss543

NOTICE:
Do[hotlurnthe[¢amshaft.

(7)0 Remove[ihe[bearing[¢aps.

(8)0 Measure[ihe[Plastigage[at[its[Widest[point.
Standard[oil[¢learance:

Camshaft[journal 0.030[Ho[0.067[Mm[{0.0012[Fo[0.0026[in.)

Camshaftfimingfube(jpur-
nal

0.036[{o[®.057[Anm({0.0014[{o[®.0022[h.)

Maximum[éil[¢learance:

Camshaft[journal 0.100[Mm([{0.0039[in.)

Camshaftfimingfube(jpur-
nal

0.085[Mm{0.0033[h.)

Intake[0f[RH[Bank

o A50506

Ifhe[pilltlearanceis[greater[hanIhe[maximum, [teplace[lhe
camshaft[andliming[tube.[Jf hecessary,[feplace[the[bearing
caps[and¢ylinder[head[as[&[$et.

(9)0 Completely[temove[ihe[Plastigage.

(10)[J Remove[ihe[tamshaft.

(11)00 Remove[the[Famshaft[liming[iube[from}he[fam-
shaft.

Check the thrust clearance.

(1) Install the camshaft timing tube to the camshaft
(see[page[14-42).

(@0 Installihe[¢amshaft[{see[page[]14-42).

(8) Using adialindicator, measure the thrust clearance
while moving the camshaft back and forth.

Standard thrust clearance:

0.060 to 0.100 mm (0.0024 to 0.0039 in.)

Maximum thrust clearance: 0.13 mm (0.0051 in.)

If the thrust clearance is greater than the maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder
head as a set.

(4) Remove the camshaft.
(5) Remove the camshaft timing tube from the cam-
shaft.



14-125

ENGINE[MECHANICAL[] - CYLINDERHEAD[ASSY

Intake[0f[RH[Bank

Exhaust/oflRH[Bank

o A50508

A53844

A53845

(h)O Check[ihe[year[backlash.

(MO Installihe[drive[peartothe[famshaftiimingjube
(see[page[14-42).

(2) Install the camshaft timing tube to the camshaft
(see[page[14-42).

(8) Install the camshaft and No. 2 camshaft without
installing the camshaft sub—gear and front bearing
cap((see[page[14-42).

(4) Using a dial indicator, measure the backlash.

Standard backlash:

0.020 to 0.200 mm (0.0008 to 0.0079 in.)

Maximum backlash: 0.30 mm (0.0188 in.)

If the backlash is greater than the maximum, replace the drive
gear and No. 2 camshaft.

()  Remove the camshaft and No. 2 camshaft.

() Remove the camshaft timing tube from the camshaft.

(k)  Remove the drive gear from the camshaft timing tube.

19. INSPECT NO.2 CAMSHAFT
(@) Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.08 mm (0.0031 in.)
If the circle runout is greater than the maximum, replace the No.
2 camshaft.

(b) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
42.630 to 42.730 mm (1.6783 to 1.6823 in.)
Minimum cam lobe height: 42.48 mm (1.6724 in.)
If the cam lobe height is less than the minimum, replace the No.
2 camshaft.

(¢) Using a micrometer, measure the journal diameter.
Journal diameter:
26.954 to 26.970 mm (1.0612 to 1.0618 in.)
If the journal diameter is not as specified, check the oil clear-
ance.
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Plastigage

A50531 A53846

Plastigage

A50532 A53847

2 A50529

Intake[of[LH[Bank

o A50502

(d)J Check[inhe[dil[¢learance.

(1O Cleanhe[bearing[¢aps[@nd[journals.

(20 Check[ihebearings[iorlaking[&nd[$coring.
IfiheBearings[are[damaged,[feplace[the[bearing[¢aps[and(¢yl-
inder[head[as[&[$et.

(3)0 Place[ihe[No.2[¢amshaft[on[ihe[¢ylinder[head.

(4)0 Lay[@stripdflPlastigage[@cross[éach[dfthefjpurnals.

(5)0 Installfihe[bearing[¢aps[{see[page[14-42).
NOTICE:

Do[hotlurnthe[No.2[¢amshaft.

(6)0 Remove[ihe[bearing[¢aps.

(7)0 Measure[ihe[Plastigage[at[its[Widest[point.

Standard[oil[¢learance:

0.030[10[0.067[Inm[{0.0012[10[0.0026[in.)

Maximum[¢il[¢learance:[0.1000mm[{0.0039[in.)
Ifthe@il[dlearancelis[greaterfthanftheinaximum,ieplacefhe[lNo.
2[¢amshatft.[lffmecessary,[feplace[theBearing[¢aps[and[dylinder
head[as[&[$et.

(8)0 Completely[temove[ihe[Plastigage.

(90 Remove[ihe[No.2[¢amshaft.

(e) Check the thrust clearance.

(10 Installiihe[tamshaft{see[page[]14-42).

(2) Using adialindicator, measure the thrust clearance

while moving the camshaft back and forth.

Standard thrust clearance:

0.030 to 0.075 mm (0.0012 to 0.0030 in.)

Maximum thrust clearance: 0.12 mm (0.0047 in.)
If the thrust clearance is greater than the maximum, replace the
No. 2 camshaft. If necessary, replace the bearing caps and cyl-
inder head as a set.

(3) Remove the No. 2 camshaft.

20. INSPECT NO.3 CAMSHAFT SUB-ASSY
(@ Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.08 mm (0.0031 in.)
If the circle runout is greater than the maximum, replace the No.
3 camshaft.
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Intake of LH Bank

A53844

Intake of LH Bank

A53845

Intake of LH Bank

A53841

A53868

A53869

(b)  Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
42.610 to 42.710 mm (1.6776 to 1.6815 in.)
Minimum cam lobe height: 42.46 mm (1.6717 in.)
If the cam lobe height is less than the minimum, replace the No.
3 camshaft.

(¢) Inspect the journal diameter of the camshaft.
(1) Using a micrometer, measure the journal diameter
of the No. 3 camshaft for the camshaft bearing.
Journal diameter:
26.954 to 26.970 mm (1.0612 to 1.0618 in.)
If the journal diameter is not as specified, check the oil clear-
ance.

(2) Using a micrometer, measure the journal diameter
for the camshaft timing tube.
Journal diameter:
30.984 to 31.000 mm (1.2198 to 1.2205 in.)
If the journal diameter is not as specified, check the oil clear-
ance.

(d) Inspect the journal diameter of the camshaft timing tube.
(1) Using a micrometer, measure the journal diameter.
Journal diameter:

39.955 to 39.964 mm (1.5730 to 1.5734 in.)

If the journal diameter is not as specified, check the oil clear-

ance.

(e) Install the timing tube to the No. 3 camshaft, and check
that the timing tube turns smoothly.
If necessary, replace the timing tube and No. 3 camshaft.
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Intake[®f[ILH[Bank 5

W)

Plastigage

A50535 it \\/ A53849

Plastigage

A50536

A0 Checkdnhe[dill¢learance.

(MO Installihe[tamshaftRimingRubeIo¥he[No.[B[tam-

shaft[{see[page[]14-42).

(20 Cleanhe[bearing[¢aps[@nd[journals.

(3)0 Check[ihebearings[iorflaking[@nd[$coring.
Ifihe[earingsfare[damaged,[feplace[iheearing[¢aps[@nd[¢yl-
inder[head[as[&[$et.

(4)0 Place[iheNo.[B[¢amshaftfdon[Ihe[¢ylinder(head.

(5)0 Lay[@strip[dfiPlastigage[dcrossiéach[ofthe[jpurnals.

(6)0 Installihe[bearing[¢aps[{see[page[]4-42).
NOTICE:

Do[hotlurnthe[¢amshaft.
(7)0 Remove[ihe[bearing[¢aps.

(8)0 Measure[ihe[Plastigage[at[its[Widest[point.
Standard|oil[¢learance:

Camshaft[journal 0.030[Ho[®.067[Mm([{0.0012[Ho[D.0026[in.)

Camshaftfiming[fube(fjpur-

nal 0.036[Ho[M.057[inm[{0.0014[{o[0.0022[in.)

Maximum[éil[¢learance:

Camshaft[journal 0.100[Mm[{0.0039[in.)

Camshaftfimingfube(jpur-

o 0.085[Mm{0.0033[h.)

Intake[of[LH[Bank

o A50534

Ifthe[@il[dlearancelis[greaterfthanftheinaximum,ieplacefhe[lNo.
3tamshaftfandiimingube.[1ffhecessary,[teplace[ihe[bearing
caps[and[¢ylinder[head[as[&[$et.
(9)0 Completely[temove[ihe[Plastigage.
(10)[J Remove[ihe[tamshaft.
(11)0 Remove[ihe[famshaftfimingiube[from[the[No.[B
camshaft.

(@) Check the thrust clearance.
(1) Install the camshaft timing tube to the No. 3 cam-
shaft[{see[page[]14-42).
(2)0 Installiihe[No.[B[¢amshaft[{see[page[14-42).
(3) Using adial indicator, measure the thrust clearance
while moving the No. 3 camshaft back and forth.
Standard thrust clearance:
0.060 to 0.100 mm (0.0024 to 0.0039 in.)
Maximum thrust clearance: 0.13 mm (0.0051 in.)
If the thrust clearance is greater than the maximum, replace the
No. 3 camshaft. If necessary, replace the bearing caps and cyl-
inder head as a set.
(4) Remove the No. 3 camshaft.
(5) Remove the camshaft timing tube from the No. 3
camshaft.
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A54455

Exhaust[oflLH[Bank

A50508

A53844

A53845

(h)O Check[ihe[year[backlash.

(MO Installihe[drive[peartothe[famshaftiimingjube
(see[page[14-42).

(2) Install the camshaft timing tube to the No. 3 cam-
shaft[{see[page[14-42).

(8) Install the No. 3 camshaft and No. 4 camshaft with-
out installing the camshaft sub-gear and front bear-
ing[¢ap[{see[page[]14-42).

(4) Using a dial indicator, measure the backlash.

Standard backlash:

0.020 to 0.200 mm (0.0008 to 0.0079 in.)

Maximum backlash: 0.30 mm (0.0188 in.)

If the backlash is greater than the maximum, replace the drive

gear and No. 4 camshaft.

()  Remove the No. 3 camshaft and No. 4 camshaft.

() Remove the camshaft timing tube from the No. 3 cam-
shaft.

(k)  Remove the drive gear from the camshaft timing tube.

21. INSPECT NO.4 CAMSHAFT SUB-ASSY
(@) Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.08 mm (0.0031 in.)
If the circle runout is greater than the the maximum, replace the
No. 4 camshaft.

(b) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
42.630 to 42.730 mm (1.6783 to 1.6823 in.)
Minimum cam lobe height: 42.48 mm (1.6724 in.)
If the cam lobe height is less than the minimum, replace the No.
4 camshaft.

(¢) Using a micrometer, measure the journal diameter.
Journal diameter:
26.954 to 26.970 mm (1.0612 to 1.0618 in.)
If the journal diameter is not as specified, check the oil clear-
ance.
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Plastigage

Exhaust[of[lLH[Bank
7 a4

A53851

A50538

Exhaust[of[LH[Bank Plastigage

A53852

A50539

[} A50537

Measuring

Point A53853

(d)J Check[inhe[dil[¢learance.

(1O Cleanhe[bearing[¢aps[@nd[journals.

(20 Check[ihebearings[iorlaking[&nd[$coring.
IfiheBearings[are[damaged,[feplace[the[bearing[¢aps[and(¢yl-
inder[head[as[&[$et.

(3)0 Place[ihe[No.[4[tamshaft[on[ihe[¢ylinder[head.

(4)0 Lay[@stripdflPlastigage[@cross[éach[dfthefjpurnals.

(5)0 Installfihe[bearing[¢aps[{see[page[14-42).
NOTICE:

Do[hotlurnthe[No.[4[¢amshaft.

(6)0 Remove[ihe[bearing[¢aps.

(7)0 Measure[ihe[Plastigage[at[its[Widest[point.

Standard[oil[¢learance:

0.030[10[0.067[Inm[{0.0012[10[0.0026[in.)

Maximum[¢il[¢learance:[0.1000mm[{0.0039[in.)
Ifthe@il[dlearancelis[greaterfthanftheinaximum,ieplacefhe[lNo.
4[¢amshatft.[lffmecessary,[feplace[theBearing[¢aps[@nd[dylinder
head[as[&[$et.

(8)0 Completely[temove[ihe[Plastigage.

(90 Remove[ihe[No.[4[¢amshaft.

(e) Check the thrust clearance.

(10 Installiihe[tamshaft{see[page[]14-42).

(2) Using adialindicator, measure the thrust clearance

while moving the No. 4 camshaft back and forth.

Standard thrust clearance:

0.030 to 0.075 mm (0.0012 to 0.0030 in.)

Maximum thrust clearance: 0.12 mm (0.0047 in.)
If the thrust clearance is greater than the maximum, replace the
No. 4 camshaft. If necessary, replace the bearing caps and cyl-
inder head as a set.

(3) Remove the No. 4 camshaft.

22. INSPECT CYLINDER HEAD SET BOLT
(@ Usinga vernier caliper, measure the thread outside diam-
eter of the bolt.
Standard outside diameter:
9.770 to 9.960 mm (0.3846 to 0.3921 in.)
Minimum outside diameter: 9.70 mm (0.3819 in.)
If the diameter is less than the minimum, replace the bolt.
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Adhesive

A53854

A53855

—

A54379

A54359 A54862

23.
HINT:
When using a new cylinder head, the spark plug tubes must be
installed.
(@) Apply adhesive to the end of the spark plug tube.
Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-
lent
NOTICE:
. Install the spark plug tube within 3 minutes after ap-
plying adhesive.
« Do not deform the spark plug tube.
. Do not expose the seal to coolant for at least 1 hour
after installing.

INSTALL SPARK PLUG TUBE

(b) Using a wooden block and hammer, tap in a new spark
tube until there is 48.4 t0 49.6 mm (1.906 to 1.953in.) pro-
truding from the camshaft bearing cap installation surface
of the cylinder head.

NOTICE:

Avoid tapping a new spark plug tube in too far by measur-

ing the amount of the protrusion while tapping.

24. INSTALL TIGHT PLUG NO.1

(@) Apply adhesive to the end of the spark plug tube.
Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

(b) Using SST and a hammer, tap in a new tight plug as
shown in the illustration.
SST 09950-60010 (09951-00200), 09950-70010

(09951-07100)
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25. INSTALL RING W/HEAD PIN

Cylinder Head Cover Side Front Side of LH Bank Front Side of RH Bank

| II
ASNECH )
°-A;§ %@P ’J l

o s * .....__.1\%7&@ 4\ —
A A A10 mm A3 mm 8 mm 4 mm
. . 0.16 in.
(2392') ©0.42in) (0.31in.) @16
] - 0.5 mm-
? — 7 mm 8 mm \r/ (0.020in.)
0.28in.) . 0.31in.)
7 ) |
2R NV 2 %
AS0261 A: Ring Pin B: Ring Pin C: Ball As3859

26. INSTALL STUD BOLT

Intake Manifold Side

B: Stud Bolt C: Stud Bolt
(Thread diameter: 10 mm) (Thread diameter: 8 mm) Torque:

12 mm 24.5 mm 9.0 N-m (90 kgf-cm, 80 in.-1bf) for A, C

M 0a7iny [ (0.965 in.) 12 mm 14.7 N-m (150 kgf-cm, 11 ft-Ibf) for B

—] A [ — A [} @ (0.47in.)

= 28 mm — 26 mm =N \

(1.101in.) — (1o2in) ¥ 20 mm
S— Y (0.791in.)
\ y ]

—— A 12mm — b 14 mm —— A 12mm
Asasss &=} y (0.47in) —— y (0.55in) — ' (0.471n)
A50262 ——r—— e — A53860
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A53857

Intake Exhaust
Painted

Brown Painted

A50264

A53861

A50250

A54352

A50249

27. INSTALL VALVE STEM OIL O SEAL OR RING
(@ Using SST, push in a new oil seal.
SST 09201-41020
NOTICE:
Failure to use SST will cause the seal to be damaged or im-
properly seated.

(b)  Apply a light coat of engine oil on a new oil seal.
NOTICE:

Pay close attention when installing the intake and exhaust
oil seals. For example, installing the intake oil seal into the
exhaust or installing the exhaust oil seal to the intake can
cause installation problems later.

HINT:

The intake valve oil seal is brown and the exhaust valve oil seal
is gray.

28. INSTALL INTAKE VALVE

(@) Install the valve, spring seat, compression spring and
spring retainer.

(b) Using SST, compress the compression spring and place
the 2 keepers around the valve stem.
SST  09202-70020 (09202-00010)

(¢) Usinga plastic—-faced hammer and a discarded valve with
its tip wrapped in tape, lightly tap the installed valve to en-
sure that it is securely fit.

NOTICE:

Be careful not do damage the valve stem tip.

29. INSTALL EXHAUST VALVE

(@) Install the valve, spring seat, compression spring and
spring retainer.

NOTICE:

Install the same parts in the same combination to the origi-

nal locations.

(b) Using SST, compress the compression spring and place
the 2 keepers around the valve stem.
SST  09202-70020 (09202-00010)
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Vinyl Tape

A54351

30. INSTALL VALVE LIFTER
(@) Install the valve lifter and shim.

(¢) Usinga plastic-faced hammer and a discarded valve with
its tip wrapped in tape, lightly tap the installed valve to en-
sure that it is securely fit.

NOTICE:

Be careful not damage the valve stem tip.

(b)  Check that the valve lifter rotates smoothly by hand.



