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INSTALLATION

NOTICE:
Tighten the cylinder head bolt by the plastic region tighten-
ing method.

1.
(@)

INSTALL OIL CONTROL VALVE FILTER

Check that foreign matters are not stuck on the mesh por-
tion.

Install the oil control valve filter to the cylinder block in the
directions shown in the illustration.

INSTALL 2 CYLINDER HEAD GASKETS

Remove oil or grease from the matching surface between
the cylinder block and the timing chain case.

Apply seal packing black to the positions shown in the il-
lustration.

Seal Packing : Part No. 08826-00080 or equivalent

NOTICE:

(c)
HINT:

After applying seal packing black, tighten the cylin-
der head bolt within 15 minutes.

After installation, leave the cylinder head gasket with-
out injecting engine oil at least for 2 hours.

Install a new cylinder head gasket on the cylinder block.

There are 2 notches on the RH side and a notch on the LH side.
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3. INSTALL EXHAUST MANIFOLD

(@) Installa new gasket and manifold with the 12 bolts to each

cylinder head.

Install the heat insulator and 4 bolts to each manifold.

Torque: 26 N-m (265 kgf-cm, 19 ft:1bf)

4. INSTALL CYLINDER HEAD WITH MANIFOLD

Install the cylinder head on the block while adjusting it to

the ring pin.

NOTICE:

Apply seal packing black to the cylinder block and the tim-

ing chain cover and tighten the cylinder head bolt with in

15 minutes.

(b) Apply a small quantity of engine oil to the thread portion
and the seat face on the cylinder head bolt and the wash-
er.

NOTICE:

Foreign matters or burrs must not be found on the thread

portion and seat face of the cylinder head bolt.

(c) Set the washer on the cylinder head bolt and insert it in

the cylinder head.

Tighten the head bolts with a socket wrench (12 mm, 12

square) temporarily in the order shown in the illustration

several times, and then tighten them to the specified
torque value.

Torque: 54 N-m (550 kgf-cm, 40 ft-1bf)

(d)

Put a paint mark on the engine front side of the cylinder
head bolt.

(f)  Tighten the bolts by 90° in the same order as before using
the paint mark as a reference.
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(9) Install the bolts at the positions indicated by the arrow.
Torque: 21 N-m (215 kgf-cm, 16 ft-1bf)

N A07932

5. ASSEMBLE CAMSHAFT NO.1 AND NO.3
(@) Install the camshaft gear spring, sub-gear and wave

washer.
(b)  Mount the hexagon head portion of camshaft in a vise.
NOTICE:

Be careful not to damage the camshaft.

(¢) Using snap ring pliers, install the snap ring.

A07957

(d) Using SST, align the holes of the camshaft main gear and
sub-gear by turning camshaft sub-gear counterclock-
wise, and temporarily install a service bolt.

SST 09960-10010 (09962-01000, 09963-00500)

(e) Align the gear teeth of the main gear and sub-gear, and

tighten the service bolt.

N A07956

1GZ-FE ENGINE (RM677E)
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6. ASSEMBLE CAMSHAFT NO.2

(@ Check the knock pin position of the camshaft and as-
semble the camshaft gear assembly with the bolt.
Torque: 47 N-m (480 kgf-cm, 35 ft:Ibf)

(b) Move the drive tube by hand. At that time, check that the
drive tube can revolve about 30° smoothly.

7. INSTALL CAMSHAFT NO.2

NOTICE:

The camshaft thrust clearance is small. Accordingly,
install the camshaft while keeping it level. If not, excessive
force will be applied to the thrust portion, thereby causing
burrs to the thrust receiving portion of the cylinder head
journal. Be sure to perform the work according to the fol-
lowing procedure.

(@ Apply engine oil to the cam and gear portions of the cam-
shaft and the journal portion of the cylinder head.

(b) Install the camshaft on the cylinder head through the tim-
ing chain.

8. INSTALL CAMSHAFT TIMING SPROCKET
Make the camshaft float slightly and install the camshaft
sprocket.

9. INSTALL CHAIN

Assemble the chain while aligning the matching mark of the
chain with the match mark of the sprocket.

HINT:

Because the camshaft revolves, don’t assemble the timing
sprocket and the camshatft.
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10.

INSTALL CAMSHAFT NO.2 (RH Bank exhaust side)

NOTICE:

The camshaft thrust clearance is small. Accordingly,
install the camshaft while keeping it level. If not, excessive
force will be applied to the thrust portion, thereby causing
burrs to the thrust receiving portion of the cylinder head
journal. Be sure to perform the work according to the fol-
lowing procedure.

(@)
(b)

Apply engine oil to the cam and gear portions of the cam-
shaft and the journal portion of the cylinder head.
Revolve the camshaft so that the cam noses of cylinders
No.6 and No.10 of camshaft No.2 may face in the direc-
tion shown in the illustration.

11. INSTALL CAMSHAFT BEARING CAP
(RH Bank exhaust side)

(@) Push camshaft No.2 toward the front until it touches the
thrust receiving surface of the cylinder head.

(b)  Check the front mark and the stamped number and tem-
porarily tighten the bolts equally until camshaft baring
caps No.4 and No.6 touch the cylinder head.

NOTICE:

« Tighten the bolt of each bearing alternately.

+ Astheboltis tightened gradually, cause the camshaft
to go down horizontally and smoothly.

. Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.

() Check the front mark and the stamped number and tem-
porarily fix camshaft baring caps No.2, No.3, No.5 and
No.7 on the cylinder head with bolts.

NOTICE:

Tighten the bolt of each bearing alternately.

Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.
Tighten each bolt equally to the specified torque valve.
Torque: 16 N-m (165 kgf-cm, 12 ft:1bf)
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12.

INSTALL CAMSHAFT NO.2 (LH Bank exhaust side)

NOTICE:

The camshaft thrust clearance is small. Accordingly,
install the camshaft while keeping it level. If not, excessive
force will be applied to the thrust portion, thereby causing
burrs to the thrust receiving portion of the cylinder head
journal. Be sure to perform the work according to the fol-
lowing procedure.

(@)
(b)

Apply engine oil to the cam and gear portions of the cam-
shaft and the journal portion of the cylinder head.
Revolve the camshaft so that the cam noses of cylinders
No.3 and No.11 of camshaft No.2 may face in the direc-
tion shown in the illustration.

INSTALL CAMSHAFT BEARING CAP

(LH Bank exhaust side)

Push camshaft No.2 toward the front until it touches the
thrust receiving surface of the cylinder head.

Check the front mark and the stamped number and tem-
porarily tighten the bolts equally until camshaft baring
caps No.3 and No.7 touch the cylinder head.

NOTICE:

(©

Tighten the bolt of each bearing alternately.

As the bolt is tightened gradually, cause the camshaft
to go down horizontally and smoothly.

Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.

Check the front mark and the stamped number and tem-
porarily fix camshaft baring caps No.2, No.4, No.5 and
No.6 equally on the cylinder head with bolts.

NOTICE:

Tighten the bolt of each bearing alternately.

Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.
Tighten each bolt equally to the specified torque valve.
Torque: 16 N-m (165 kgf-cm, 12 ft:1bf)
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14. INSTALL CAMSHAFT NO.1 (RH Bank intake side)
NOTICE:

The camshaft thrust clearance is small. Accordingly,
install the camshaft while keeping it level. If not, excessive
force will be applied to the thrust portion, thereby causing
burrs to the thrust receiving portion of the cylinder head
journal. Be sure to perform the work according to the fol-
lowing procedure.

(@) Apply engine oil to the cam and gear portions of the cam-
shaft and the journal portion of the cylinder head.
Revolve the camshaft timing gear of camshaft No.2 com-
pletely counterclockwise, as viewed from the front, by
hand. (Set the maximum lag angle status.)

(b)

Align the match marks of the camshaft with camshaft
No.2 as shown in the illustration and set the camshaft on
the cylinder head.

INSTALL CAMSHAFT BEARING CAP

(RH Bank intake side)

Check that the cam noses of cylinders No.2 and No.8 of
the camshaft face in the direction shown in the illustration.
NOTICE:

If the cam noses do not face in the direction shown in the
illustration, check the matching marks of the camshaft
sub-gear and the camshaft timing gear again.

Continue to push the camshaft toward the rear until it

touches the thrust receiving surface of the cylinder head.

Check the front mark and the stamped number and tem-

porarily fix camshaft bearing caps No.2, and No.5 equally.

NOTICE:

« Tighten the bolt of each bearing alternately.

« Astheboltis tightened gradually, cause the camshaft
to go down horizontally and smoothly.

« Make sure the camshaft bearing cap is installed on

the correct position and in the correct direction.
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(d)

Check the front mark and stamped number and tempo-
rarily fix camshaft baring caps No.3, No.4, No.6 and No.7
on the cylinder head equally with bolts.

NOTICE:

16.

Tighten the bolt of each bearing alternately.

Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.
Remove the sub-gear fixing bolts.

Check the front mark and the stamped number and tem-
porarily fix camshaft baring cap No.1 on the cylinder head
equally with bolts.

Tighten each bolt equally to the specified torque valve.
Torque: 16 N-m (165 kgf-cm, 12 ft:1bf)

INSTALL CAMSHAFT NO.3 (LH Bank intake side)

NOTICE:

The camshaft thrust clearance is small. Accordingly,
install the camshaft while keeping it level. If not, excessive
force will be applied to the thrust portion, thereby causing
burrs to the thrust receiving portion of the cylinder head
journal. Be sure to perform the work according to the fol-
lowing procedure.

(@)
(b)

Apply engine oil to the cam and gear portions of the cam-
shaft and the journal portion of the cylinder head.
Revolve the camshaft timing gear of camshaft No.2 com-
pletely counterclockwise, as viewed from the front, by
hand. (Set the maximum lag angle status.)

Adjust the match marks of camshaft No.3 and camshaft
No.2 as shown in the illustration and set camshaft No.3
on the cylinder head.

INSTALL CAMSHAFT BEARING CAP

(LH Bank intake side)

Check that the cam noses of cylinders No.5 and No.9 of
camshaft No.3 face in the direction shown in the illustra-
tion.

NOTICE:

If the cam noses do not face in the direction shown in the
illustration, check the matching marks of the sub-gear of
cylinder No.9 and the camshaft timing gear.



EM-59
ENGINE MECHANICAL - CYLINDER HEAD

(b) Continue to push camshaft No.3 toward the rear until it
touches the thrust receiving surface of the cylinder head.
() Check the front mark and the stamped number and tem-
porarily fix camshaft baring caps No.4 and No.6 equally
with bolts.
NOTICE:
= « Tighten the bolt of each bearing alternately.
__‘I__ + Astheboltis tightened gradually, cause the camshaft
N 08211 to go down horizontally and smoothly.

Ol
)
®
®

D _ Sk

. Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.

(d) Check the front mark and stamped number and tempo-
rarily fix camshaft baring caps No.2, No.3, No.5 and No.7
il _‘FI" equally with bolts.
) o _‘_ - p_i NOTICE:
I Nar ek F.' « Tighten the bolt of each bearing alternately.
e . Make sure the camshaft bearing cap is installed on
the correct position and in the correct direction.
(e) Remove the sub-gear fixing bolts.

N rreie| () Check the front mark and the stamped number and tem-

porarily fix camshaft baring cap No.1 on the cylinder head
equally with bolts.

(g) Tighten each bolt equally to the specified torque valve.
Torque: 16 N-m (165 kgf-cm, 12 ft-1bf)

18. INSTALL CAMSHAFT OIL FEED PIPE

Install the camshaft oil feed pipe with 2 bolts.
Torque: 16 N-m (165 kgf-cm, 12 ft:1bf)

19. INSTALL CAMSHAFT TIMING GEAR

Move camshaft No.2 by using the hexagon portion for service
of camshaft No.2 and install the camshaft timing gear so that
the sprocket may be aligned with to the knock pin of the cam-
shaft timing gear.

A07820
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20.[] INSTALL[CHAIN[TENSIONER[NO.1

(@0

(o0
23.[]

Check[thatthe[¢hain[is[8ecurely[set[ihfhe[Yibration[damp-
erland[ihe[iensioner(slipper.

Installf&[hew[@asket[@s[$hown[in[ihe[illustration.
Install[fensioner[INo.1[With[2[huts.
INSTALL[CAMSHAFT[TIMING[SPROCKET[BOLTS
Revolve[ihe[¢rankshaftfand[iighten[4[$et[bolts.
Torque:[8.0[N-m[{80[kgf-cm,[69[in.-1bf)
Revolvelihe[¢rankshaftfand[fighten[ihe[$et[bolts[@gain.
Torque:[8.0[N-m[{80kgf-cm,[69[in.-1bf)

Check[Ihat[ihe[knock[pin[dfihe[¢amshaft[aligns[With[ihe
top[$urface[of[ihe[tylinder[head.
INSTALLWATER[PUMP[ASSEMBLY[ANDWATER[BY-
PASS[JOINT[FR

Install[ihe[Water{by-pass[jpint[F R[With[a[hew[dasket[and
2[bolts.

Torque: 19[N-m[(195[kgf-cm, 14[ft-1bf)
Installihe[Water[pump[assembly[With[R[hew[D-rings,[2
bolts[and[B[huts.

Torque: 19[N-m[(195[kgf-cm, 14[ft-1bf)
Connect[ihe[B[hoses.
CONNECTEXHAUST[MANIFOLDLH[AND[RH

Install2[mew[dgaskets[andihe[2(¢atalytic[¢onverter[gupportswith
the[4[bolts.

24.]
(@0

Torque:[43[N-m[{440kgf-cm,[32[ft-1bf)
INSTALLINTAKE[MANIFOLDWITHFUELINJECTOR
Install2[mew[gaskets[@nd[dhe[intake[manifold[Wwith[{fuelfin-
jector.

Install the 4 nuts and 10 bolts.

Torque: 25 N-m (255 kgf-cm, 18 ft:1bf)

Connect the fuel return hose and fuel tube.

INSTALL CYLINDER HEAD COVER LH AND RH
(See[page[EM-22)

Install the cylinder haed cover LH and RH.

Install the 2 ignition coil with the high-tension codes.
Connect the engine wire.

Install the intake air surge tank LH and RH with the intake
air connector.

Install the throttle body assembly LH and RH.

Install the emission control valve set.
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(@) Install the air cleaner assembly LH and RH with the air
flow meter.
(h) Install the air cleaner inlet and V-bank cover.

1GZ-FE ENGINE (RM677E)



