ENGINE MECHANICAL - ENGINE (1GR-FE)

ENGINE (1GR-FE)

INS
1.
2,
3.
4.
5.
HINT:

PECTION

INSPECT ENGINE COOLANT (See page 16-1)

INSPECT ENGINE OIL (See page 17-1)

INSPECT BATTERY SPECIFIC GRAVITY (See page 19-22)
INSPECT AIR CLEANER FILTER ELEMENT SUB-ASSY
INSPECT FAN AND GENERATOR V BELT

Use of the automatic tensioner has made the tension and flexibility measurements unnecessary.
INSPECT V-RIBBED BELT TENSIONER ASSY (See page 14-5)

6.
7.

WARM UP ENGINE

2004 4RUNNER REPAIR MANUAL (RM1059U)

INSPECT IGNITION TIMING

When using hand—held tester or OBD Il scan tool.

(1) Connect the hand-held tester or OBD Il scan tool
to the DLC3.

(2) Please refer to the hand-held tester or OBD Il scan
tool operator’s for further details.

Ignition timing: 7 — 24° BTDC at idle

(Transmission in neutral position)

(3) Disconnect the hand-held tester or OBD Il scan tool
from the DLC3.

When not using hand-held tester or OBD Il scan tool.

(1) Remove the air cleaner cap sub-assy.

(2) Connect the tester probe of a timing light to the wire
of the ignition coil connector for No. 1 cylinder.

(3) Using SST, connect the terminals TC and CG of the
DLC3.
SST  09843-18040
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(4) Using the timing light, check the ignition timing.
Ignition timing: 10 = 2° BTDC at idle
(Transmission in neutral position)

(6) Remove the SST from the DLC3.

(6) Check the ignition timing.

Ignition timing: 7 — 24° BTDC at idle
(Transmission in neutral position)

(7) Disconnect the timing light from the engine.

(8) Install the air cleaner cap sub-assy.

9. INSPECT ENGINE IDLE SPEED
(a) When using hand-held tester or OBD Il scan tool.
(1) Connect the hand-held tester or OBD Il scan tool
to the DLCS.
(2) Please refer to the hand-held tester or OBD Il scan
tool operator’s manual for further details.
(3) Switch the air conditioning OFF.
(4) Race the engine speed at 2,500 rpm for approx. 90
seconds.
(5) Check the idle speed.
Idle speed: 700 + 50 rpm
(Transmission in neutral position)
If the idle speed is not as specified, check the air intake system.
(6) Disconnect the hand-held tester or OBD Il scan tool
from the DLC3.
(b)  When not using hand-held tester or OBD Il scan tool.
(1) Using SST, connect tachometer probe to terminal
TAC of the DLC3.
SST 09843-18030
(2) Switch the air conditioning OFF.
(3) Race the engine speed at 2,500 rpm for approx. 90
seconds.
(4) Check the idle speed.
Idle speed: 700 + 50 rpm
(Transmission in neutral position)
If the idle speed is not as specified, check the air intake system.
(5) Disconnect the tachometer from the DLC3.

10. INSPECT COMPRESSION

(@) Remove the V-bank cover.

(b) Remove the air cleaner assy.

(c) Remove the intake air surge tank (See page 14-132).
(d) Remove the 6 ignition coils.

(e) Remove the 6 spark plugs.

(

—
=

Disconnect the 6 injector connectors.
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(g) Inspect the cylinder compression pressure.
(1) Insert a compression gauge into the spark plug
hole.
(2) Fully open the throttle by hand.
(3) While cranking the engine, measure the compres-
sion pressure.
HINT:
‘ Always use a fully charged battery to obtain engine speed of
Y \ arearr| 250 rpm or more.

(4) Repeat steps through (1) to (3) for each cylinder.
NOTICE:
This measurement must be done as quickly as possible.

Compression pressure:

1.3 MPa (13.3 kgfilcm2, 189 psi) or more

Minimum pressure: 1.0 MPa (10.2 kgfilcmZ2, 145 psi)

Difference between each cylinder:

0.1 MPa (1.0 kgflcmZ2, 15 psi) or less

(5) If the cylinder compression in one or more cylinders
is low, pour small amount of engine oil into the cylin-
der through the spark plug hole and repeat steps
through (1) to (3) for cylinders with low compres-
sion.

& If adding oil helps the compression, it is likely that
the piston rings and/or cylinder bore are worn or
damaged.

& If pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

(h) Connect the 6 injector connectors.

(i) Install the 6 spark plugs.

(j)  Install the 6 ignition coils.

(k) Install the intake air surge tank (See page 14-132).

(I)  Install the air cleaner assy.

(m) Install the V-bank cover.

11. INSPECT CO/HC

HINT:

This check for determining whether or not the idle CO/HC com-

plies with regulations.

(a) Start the engine.

(b) Keep the engine speed at 2,500 rpm for approx. 180 se-
conds.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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(c) Insert CO/HC meter testing probe at least 40 cm (1.3 ft)
into tailpipe during idling.
(d) Immediately check CO/HC concentration at idle and/or
2,500 rpm.
HINT:
When performing the 2 mode (2,500 rpm and idle) test, follow
the measurement order prescribed by the applicable local regu-
lations.
If the CO/HC concentration does not comply with regulations,
troubleshoot in the order given below.
(1) Check the A/F sensor and heated oxygen sensor
operation (See page 05-442 and 05-597).
(2) See the table below for possible causes, then in-
spect and correct the applicable causes if neces-

sary.

co

HC

Symptom

Causes

Normal

High

Rough idle

1. Faulty ignitions-

#Iincorrect timing

#Fouled, shorted or improperly gapped plugs
2. Incorrect valve clearance

3. Leaky intake and exhaust valves

4. Leaky cylinder

Low

High

Rough idle

(Fluctuating HC reading) $PCV hose

1. Vacuum leaks:

#Intake manifold
#Throttle body
2. Lean mixture causing misfire

High

High

Rough idle

(Black smoke from exhaust)

1. Restricted air filter

2. Faulty SFI system:

#Faulty pressure regulator
#Defective ECT sensor
#Faulty ECM

#Faulty injector

#Faulty throttle position sensor
#Faulty MAF sensar

2004 4RUNNER REPAIR MANUAL (RM1059U)
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FAN AND GENERATOR V BELT (1GR-FE)

REPLACEMENT
1. REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
(a) Remove the 4 bolts and engine under cover.

2. REMOVE FAN AND GENERATOR V BELT

(a) While releasing the belt tension by turning the belt ten-
sioner counterclockwise, and remove the V-ribbed belt
from the belt tensioner.

3. INSPECT V-RIBBED BELT TENSIONER ASSY
(a) Check that nothing gets caught the tensioner by turning it clockwise and counterclockwise.
If a malfunction exists, replace the tensioner.

4. INSTALL FAN AND GENERATOR V BELT

(a) While turning the belt tensioner counterclockwise, align
with its holes, and then insert a bar of 6 mm (0.24 in.) into
the holes to fix the belt tensioner.

(b) Install the V—ribbed belt.

(c) While turning the belt tensioner counterclockwise, re-
move the bar.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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ENGINE MECHANICAL - FAN AND GENERATOR V BELT (1GR-FE)

Water Pump Generator
Idler No. 2

P/S Pump

) Tensioner

Idler No. 2 K j
Crankshaft =

AIC Compressor
Idler No. 1 P! e

(d)

If it is hard to install the V-ribbed belt, perform the follow-
ing procedure.

(1)
@)

Put the V—ribbed belt on everything except the P/S
pump as shown in the illustration.

While releasing the belt tension by turning the belt
tensioner counterclockwise, put the V-ribbed belt
on the P/S pump.

5. INSTALL ENGINE UNDER COVER SUB-ASSY NO.1
(a) Install the engine under cover with the 4 bolts.
Torque: 29 N-m (296 kgf-cm, 21 ft1bf)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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ENGINE MECHANICAL — VALVE CLEARANCE (1GR-FE)

VALVE CLEARANCE (1GR-FE)

ADJUSTMENT

DRAIN ENGINE COOLANT (See page 16-5)

REMOVE V-BANK COVER (See page 10-7)

DISCONNECT VENTILATION HOSE NO.2 (See page 10-7)

REMOVE AIR CLEANER ASSY (See page 10-7)

REMOVE INTAKE AIR SURGE TANK (See page 14-132)

REMOVE IGNITION COIL ASSY

REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
REMOVE CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)

Ne o LN S

9. SETNO. 1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with the
timing mark "0” of the timing chain cover.

AT6530

(b) Check that the timing marks of the camshaft timing gears
are aligned with the timing marks of the bearing cap as
shown in the illustration.

If not, turn the crankshaft 1 complete revolution (360 % and

align the timing marks as above.

hd Tlmlng Marks ATB504
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10.
(@)

INSPECT VALVE CLEARANCE

Check the valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

Valve clearance (Cold):

Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.29 — 0.39 mm (0.011 - 0.015 in.)

(2) Record the out-of-specification valve clearance
measurements. They will be used later to determine
the required replacement valve lifter.

Turn the crankshaft 2/3 of a revolution (240, and check

the valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

Valve clearance (Cold):

Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.29 — 0.39 mm (0.011 - 0.015 in.)

(2) Record the out-of-specification valve clearance
measurements. They will be used later to determine
the required replacement valve lifter.
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(c) Turn the crankshaft 2/3 of a revolution (2404, and check

the valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

Valve clearance (Cold):

Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.29 — 0.39 mm (0.011 - 0.015 in.)

(2) Record the out-of-specification valve clearance
measurements. They will be used later to determine

the required replacement valve lifter.

1.
(a)

ADJUST VALVE CLEARANCE

Set No. 1 cylinder to TDC/compression.

(1) Turn the crankshaft pulley, and align the notch with
the timing mark "0” of the timing chain cover.

(2) Check that the timing marks of the camshaft timing
gears are aligned with the timing marks of the bear-
ing cap as shown in the illustration.

If not, turn the crankshaft 1 complete revolution (360 % and

align the timing marks as above.
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(3) Place paint marks on the No. 1 chain links that cor-
respond with the timing marks of the camshatft tim-

ing gears.
(b) Remove the chain tensioner assy No. 1.
NOTICE:
# Never rotate the crankshaft with the chain tensioner
( * removed. ) . o -
\\{\\,ﬁ;‘} e Tm?ing Mérks ¢ When rotating the camshaft with the timing c.:haln re-
v PN, 6N \NS2N T aresos moved, turn the crankshaft counterclockwise 40 %

from the TDC first.
(1) Remove the 4 bolts, timing chain cover plate and
gasket.

(2) While rotating the stopper plate of the tensioner up-
ward, push in the plunger of the chain tensioner as
shown in the illustration.

(3) While rotating the stopper plate of the tensioner
downward, insert a bar of ¢ 3.5 mm (0.138 in.) into
the holes in the stopper plate and tensioner to fix the
stopper plate.

Stopper Plate < gltopper (4) Remove the 2 bolts and chain tensioner.
Y ale aness|  (C)  Remove the No. 2 camshaft.
NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(1)  While raising up the chain tensioner No. 2, inserta
pin of ¢ 1.0 mm (0.039 in.) into the hole to fix it.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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(2) Hold the hexagonal portion of the No. 2 camshaft
with a wrench, and remove the camshaft timing
gear set bolt.

NOTICE:
Be careful not to damage the cylinder head and valve lifter
with the wrench.

(3) Separate the camshaft timing gear from the No. 2
camshaft.

(4) Rotate the camshaft counterclockwise using the
wrench so that the cam lobes of No. 1 cylinder faces
upward as shown in the illustration.

(5) Using several steps, loosen and remove the 8 bear-
ing cap bolts uniformly in the sequence as shown in
the illustration.

(6) Remove the 4 bearing caps and No. 2 camshaft.

(d) Remove the chain tensioner assy No. 2.

(1) Remove the chain tensioner No. 2 bolt, and then re-
move the chain tensioner No. 2 and camshaft timing
gear.

(e) Remove the camshaft.

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
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(1) Hold the hexagonal portion of the No. 1 camshaft
with a wrench, and loosen the camshatft timing gear
set bolt.

NOTICE:
4 Be careful not to damage the cylinder head and valve
lifter with the wrench.
¢ Do not disassemble the camshaft timing gear assem-
bly.

(2) Slide the camshaft timing gear and separate the No.
1 chain from the camshaft timing gear.

(3) Rotate the No. 1 camshaft counterclockwise using
the wrench so that the cam lobes of No. 1 cylinder
faces upward as shown in the illustration.

(4) Using several steps, loosen and remove the 8 bear-
ing cap bolts uniformly in the sequence as shown in
the illustration.

(5) Remove the 4 bearing caps.

(6) Remove the camshaft timing gear set bolt with the
No. 1 camshaft lifted up, and then remove the No.
1 camshaft and camshaft timing gear w/ No. 2
chain.
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(7) Tie the No. 1 chain with a string as shown in the il-
lustration.

NOTICE:
Be careful not to drop anything inside the timing chain cov-
er.
(f)  Remove the No. 4 camshaft sub—assy.
NOTICE:
As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(1)  While pushing down the chain tensioner No. 3, in-
sert a pin of ¢ 1.0 mm (0.0391n.) into the hole to fix
it.

(2) Hold the hexagonal portion of the No. 4 camshaft
with a wrench, and remove the camshaft timing
gear set bolt.

NOTICE:
Be careful not to damage the cylinder head and valve lifter
with the wrench.

(3) Separate the camshaft timing gear from the No. 4
camshaft.

(4) Using several steps, loosen and remove the 8 bear-
ing cap bolts uniformly in the sequence as shown in
the illustration.

(5) Remove the 4 bearing caps and No. 4 camshaft.
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(g) Remove the chain tensioner assy No. 3.

(1) Remove the chain tensioner No. 3 bolt, and then re-
move the chain tensioner No. 3 and camshaft timing
gear.

(h) Remove the No. 3 camshaft sub-assy.

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which received the shaft thrust may crack or be damaged,
causing the camshaft to seize or break. To avoid this, the
following steps should be carried out.

(1) Using several steps, loosen and remove the 8 bear-
ing cap bolts uniformly in the sequence as shown in
the illustration.

(2) Remove the 4 bearing caps.

(3) Hold the No. 1 chain, and remove the No. 3 cam-
shaft, camshaft timing gear and No. 2 chain.

(4) Tie the No. 1 chain with a string as shown in the il-
lustration.
NOTICE:
Be careful not to drop anything inside the timing chain cov-
er.
(i)  Remove the valve lifters.
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(j) Determine the replacement valve lifter size according to
these Formula or Charts:
(1) Using a micrometer, measure the thickness of the
removed lifter.
(2) Calculate the thickness of a new lifter so that the
valve clearance comes within the specified value.
T: Thickness of removed lifter
A: Measured valve clearance
N: Thickness of new lifter
Intake:
N=T+(A-0.20 mm (0.008 in.))
Exhaust:
N=T+(A-0.30 mm (0.012 in.))
(3) Select a new lifter with a thickness as close as pos-
sible to the calculated value.
HINT:
Lifters are available in 35 sizes in increments of 0.020 mm
(0.0008 in.), from 5.060 mm (0.1992 in.) to 5.740 mm (0.2260
in.).
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Valve Lifter Selection Chart (Intake)
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0.611-0.630(0.0241 - 0.0245)
0.631 - 0.650 (0.0248 - 0.0256)

No.|Thickness |Mo.| Thickness |No.| Thickness

0.651 - 0.670 (0.0256 - 0.0264)
0.671-0.690 (0.0264 - 0.0272

=]
=

5.300 (0.2087) 5.
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[34-H91] 3ONVEVATO SATVA

075‘ 0770_ 10 [5.100(0.2008)| 34 |5.340(0.2102) 58 |5.580(0.2197)
0.771-0.790
0.791-0.810 12 [5.120 (0.2016)( 36 [5.360(0.2110) 60 [5.600 (0.2205)
0.811-0.830 (0
0.831-0.850 38 |s380(0.2118 5.620(0.2213)
0.851-0.870 (0.0335-0.0343) |72 14 [5.140 (0.2024) 5.380(0.2118) 62
Intake valve clearance (Cold): 16 [5.160(0.2031)| 40 [5.400(0.2126)| 64 |5.640(0.2220)
0.15 - 0.25 mm (0.0059 - 0.0098 in.) 18 [5.180 (0.2039)| 42 [5.420(0.2134) 66 [5.660(0.2228)
EXAMPLE: 20 [5.200 (0.2047)| 44 [5.440(0.2142)] 68 |5.680(0.2236)
The 5.250 mm (0.2067 in.) lifter is installed, and the 22 [5.220 (0.2055)| 46 |5.460(0.2150) 70 |5.700 (0.2244)
measured clearance is 0.400 mm (0.0158 in.). 34 [5240 {3059 48 |s.as0(62157) 72 [s.7eu teusasa)
Replace the 5.250 mm (0.2067 in.) shim with a new
- 26 [5.260 (0.2071)| 50 [5.500(0.2165) 74 |5.740 (0.2260)
No. 46 lifter.
28 [5.280 (0.2079)| 52 (5520 (0.2173




TNV MV TS HANNMMY #002

(MBSO LIWS)

Joyiny

aNeq

9EL
ZYEIN

Valve Lifter Selection Chart (Exhaust)
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Installed lifter sl (@ |F|S s | RS |RlE R |=|S s m RS2 |F e s |2 a7 |8|~]|E|a]|F 0| =1 e e e e e R R|Z | |m|S|e|e|T|e|E
; B b e L S E B R R R B R e e e A e e e e e B S B R e 2ISIS |5 N[ EE]0]8
thickness |21 SISISISIRIERIRIRERIEBIREIRRRISRIEEIREESSEEEREEEEEERSS o fed (e o fo fog g o o o
mm(n) 2|22 |e(e|eleleleleielelelelelelelelslelcielelelelelelelelelelele lelelelelele |ele e sleleielelelefe]ele
Measure M R B R R R R S R B AR R B R R R R EEA S IR R R R R B R B R EE HEERERARES
. SEBEEEEERIEREIEGERE IR RS [R SR RS R 2 ]2 2= (R =E22RE]EE]E B2 |5(S|B|8|RIR IR
clearance mm (in.) &[5 (5 [ [ [ [ o6 [0 16 |03 |08 |oi |oss [ua [ 3|8 |t [ | [ [ o6 o [ (o | o | o | |ums | |5 fuss (o5 [ [ [ [ for [ o6 | o | o F e e e e i A A A
0.000 - 0.020 (0.0000 - 0.0008) 14[16]16[18[18[20; 26262830 38[a0]42|
0.021 - 0.040 (0.0008 - 0.0016) 0[22]a4
0047 - 0.060 (0.0016 - 0.0024) <2
0.061 - 0.080 (0.0024 - 0.0031)
0.081_0.100 (0.0032_0.0030)
0.107-0.120 (0.0040 - 0.0047)
0.121 - 0.140 (0.0048 - 0.0055)
0.741- 0.160 (0.0056 - 0.0063)
0.161-0.180 (0.0063 - 0.0071) 6 [08[08| 26|
0.181-0.200 (0.0071 - 0.0079) O6[08[08[T0[10[12[12[14]14[16]16 242326262828
0.201 - 0.220 (0.0079 - 0.0087) oajoa[1olnofizl2raf14fie16]1818]20 2 “24;24 26[26]28[28|30|30
0.221 - 0.240 (0.0087 - 0.0094) [o8[10[10]12[12[14]14[16[16[18[18]20[20] [2a]22]26]26|28]28]30[30[32[32 aplazfazaalad
0.241 - 0.260 (0.0095 - 0.0102) o8[10f1ziz[1al1a[16]16[18) |20[z2]22]24]24[26[26]28]28[30[30[32[37[34]34 [40[22 |42 44144145 |46 [2B 2850 (50
0.261-0.280 (0.0103 - 0.0110) [CB[10[1z[14[14]16]16[18]18[2! [22[24]24]26]|26|28|2830[30[3Z[32[34[24[36[3638 [42 |24 |34 [4626 (38 |28 [50 [50 |52 [52
0.261-0.269 (0.0111-0.0114) 06[08]70[12[14[16]16]18|18|20|20|22|22|24|24|26|26|28|28]30 30|32 32|34 3436|3638 3660 | 70| 42 |42 |42 |4 |46 |45 |46 |28 |50 |50 [52 52 [54
L L] I | |
0.391-0.410(0.0154-0.0161) [12[14[16(18[20]22]|24[26[28|28]30]|30]32]32]34|34 38]|38]40[40[a2[42[44 (a4 58/58]60/60|62[62 |64[64 66|66 |68 702‘
0.2411-0.430(0.0162 - 0.0169) 3234|32|36[3638(36|40|40[42] <2 |24 [60[6062|62 |64 (6% 66|66|68|6E|70[72
0.431-0.450 (0.0170 - 0.0177) 34[36[36[38[38]40[a0]4z |42 [+4 |46 |26 6262 |64[54|66]66 |68[68]70[70 72
0.251 - 0.470 (0.0176 - 0.0165) 36|38(3840[10(az |4z |44 44] 6464 66|6668[68 |70[70[ 72|72
0.471_0.490(0.0185 0.0193) 3820204292 4444 66]66|68[6870[70]72]72]7%
0.491-0.510 (0.0193 - 0.0201) |22 20[4z|42 a4 [14|46[4E 68[68[70[70|72[72|74
0.511 - 0.530 (0.0201 - 0.0209) 42|44|a4]a6]a6[48[48 70[70]72[7z[74]
0.531 - 0.550 (0.0208 - 0.0217) |2€]26] ea,fo,?o 7z[7z|74]
0.551-0.570 (0.0217 - 0.0224) o|7z[rz[74 . X .
5571 0,580 (0.0225 - 0.0232 z[74] New Lifter Thickness mm (in.)
0.591 - 0.610 (0.0733 - 0.0240)
0.611-0.630 (0.0741 -0.0745) |34 |36(38[40[47|34[16
591 0.850 (0.0748 00758 T8 [alao]uzlacac]en No.[Thickness |No. | Thickness | No.| Thickness
0.651-0.670 (0.0256 - 0.0264) |3640[47 [43]46[a8[50
0.671-0.690 (0.0264 - 0.0272; 06 [5.060(0.1992)| 30 |5.300(0.2087) 54 (5.540(0.2181)
0.691-0.710(0.0272 - 0.0250)
0.711-0.730 (00280 - 0.0287) 08 [5.080 (0.2000)| 32 |5.320(0.2094)f 56 |5.560(0.2189)
0.731 - 0.750 (0.0288 - 0.0295)
0751 - 0.770 (0.0296 - 0.0303) 10 [5.100 (0.2008)| 34 [5.340(0.2102) 58 |5.580(0.2197)
0.771-0.790 (0.0304 - 0.0311) |50 70|72 72|74
0.791 - 0.810(0.0311 -0.0319) 72|74 12 15120 (0.2016)| 36 |5.360(0.2110) 60 |5.600(0.2205)
0.511-0.830 (0.0319 - 0.0327)
0.831-0.850 68]70]72]7z]74] 14 [5.140 (0.2024)| 38 [5.380(0.2118) 62 [5.620(0.2213)
0.851- 0670 (0. [70]72[73]
72
Exhaust valve clearance (Cold): 16 [5.160(0.2031)] 40 [5.400(0.2126) 64 |5.640(0.2220)
553090 0.29 - 0.39 mm (0.0114 — 0.0154 in.) 18 [5.180 (0.2039)| 42 [5.420(0.2134)f 66 [5.660(0.2228)
6551 -0.670 (0.
0.571 - 0.990 EXAMPLE: 20 [5.200(0.2047)| 44 |5.440(0.2142; 5.680 (0.2236)
0.991 - 1.010 . : -
The 5.340 mm (0.2102 in.) lifter is installed, and the 22 [5.220(0.2055)| 46 [5.460 (0.2150)] 70 [5.700 (0.2244)
measured clearance is 0.480 mm (0.0189 in.). 34 [5240 {3059 48 |s.as0(62157) 72 [s.7eu teusasa)
Replace the 5.340 mm (0.2102 in.) shim with a new
: 26 [5.260 (0.2071)| 50 |5.500(0.2165) 74 |5.740(0.2260)
No. 48 lifter.
28 [5.280 (0.2079)| 52 |5.520(0.2173
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Mark Links

2004 4RUNNER REPAIR MANUAL (RM1059U)

(k) Install the No. 3 camshaft sub—assy.

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(1)

@)

@)

(4)

Align the mark link (yellow) with the timing mark (2
dot marks) of the camshaft timing gear as shown in
the illustration.

Apply new engine oil to the thrust portion and jour-
nal of the camshafts.

Temporarily put the No. 1 chain on the No. 2 chain
of the camshaft timing gear.

Set the No. 3 camshaft onto the LH cylinder head
with the cam lobes of the No. 2 cylinder faces down-
ward as shown in the illustration.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads of the
bearing cap bolts.

Author : Date : 137



14-19

ENGINE MECHANICAL — VALVE CLEARANCE (1GR-FE)

Y ’ AT6289

Mark Links

2004 4RUNNER REPAIR MANUAL (RM1059U)

(7) Install the 8 bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:

9.0 N'm (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

(8) Align the paint mark of the No. 1 chain with the tim-
ing marks of the camshaft timing gear.

(I)  Install the chain tensioner assy No. 3.
(1)  While pushing in the tensioner, insert a pin of ¢ 1.0
mm (0.039 in.) into the hole to hold it.

(2) Temporarily install the camshaft timing gear and
chain tensioner No. 3 and align the mark links (yel-
low) with the timing marks (1 dot mark and 2 dot
marks) of the camshaft timing gears.

(3) Tighten the chain tensioner No. 3 bolt.

Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

(m) Install the No. 4 camshaft sub-assy.

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
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(1)  Align the knock pin hole in the camshaft timing gear
with the knock pin of he No. 4 camshaft, and insert
the No. 4 camshaft into the camshaft timing gear.

Temporarily install the camshaft timing gear set bolt.

@)

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(5) Install the 8 bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:

9.0 N'm (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

(6) Hold the hexagonal portion of the No. 4 camshaft
with a wrench, and tighten the camshaft timing gear
set bolt.

Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

(7) Remove the pin from the chain tensioner No. 3.
(n) Install the camshaft.
NOTICE:
As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
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(1)

@)

@)

(4)

®)

(€)

(@)
(8)

Align the mark link (yellow) with the timing mark (1
dot mark) of the camshaft timing gear as shown in
the illustration.

Apply new engine oil to the thrust portion and jour-
nal of the camshafts.

Temporarily put the No. 1 chain on the No. 2 chain
of the camshaft timing gear.

Align the knock pin hole in the camshaft timing gear
with the knock pin of the No. 1 camshaft, and insert
the No. 1 camshaft into the camshaft timing gear.

Temporarily install the camshaft timing gear set bolt.

Set the No. 1 camshaft onto the RH cylinder head
with the cam lobes of the No. 1 cylinder faces down-
ward as shown in the illustration.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.
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(9) Install the 8 bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:

9.0 N'm (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

(10) Rotate the No. 1 camshaft clockwise using hexago-
nal portion of the No. 1 camshaft so that the timing
mark of the camshaft timing gear is aligned with the
timing marks of the camshaft bearing cap.

(11) Align the paint mark of the No. 1 chain with the tim-
ing mark of the camshaft timing gear.

(12) Hold the hexagonal portion of the No. 1 camshaft
with a wrench, and tighten the camshaft timing gear
set bolt.

Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

Install the chain tensioner assy No. 2.
(1)  While pushing in the tensioner, insert a pin of ¢ 1.0
mm (0.0391n.) into the hole to fix it.
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@)

()

Temporarily install the camshaft timing gear and
chain tensioner No. 2 and align the mark links (yel-
low) with the timing marks (1 dot mark) of the cam-
shaft timing gears.

Tighten the chain tensioner No. 2 bolt.

Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)
(p) Install the No. 2 camshaft.

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(1)

(4)

Set the No. 2 camshaft onto the RH cylinder head
with the cam lobes of No. 1 cylinder faces upward
as shown in the illustration.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

Install the 8 bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:
9.0 N-m (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ft Ibf) for 12 mm (0.47 in.) head
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Stopper Plate

‘ Push

Stopper Plate

Y AT6294

ATE530
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(6) Rotate the No. 2 camshaft clockwise using the
wrench so that the knock pin of the No. 2 camshaft
is aligned with the knock pin hole of the camshaft
timing gear.

(6) Hold the hexagonal portion of the No. 2 camshaft
with a wrench, and install the camshaft timing gear
set bolt.

Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

(7) Remove the pin from the chain tensioner No. 2.

Install the chain tensioner assy No. 1.

(1) While turning the stopper plate of the tensioner
clockwise, push in the plunger of the tensioner as
shown in the illustration.

(2) While turning the stopper plate of the tensioner
counterclockwise, insert a bar of ¢ 3.5 mm (0.138
in.) into the holes in the stopper plate and tensioner
to fix the stopper plate.

(3) Install the chain tensioner with the 2 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

(4) Remove the bar from the chain tensioner.

(5) Install a new gasket and the timing chain cover plate
with the 4 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

(6) Turn the crankshaft pulley 2 complete revolutions
slowly, and align the notch with the timing mark "0”
of the timing chain cover.
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(7) Check that the timing marks of the camshaft timing
gears are aligned with the timing marks of the bear-
ing cap as shown in the illustration.

(BN

=2 S
Timing Marks AT6504

12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

INSTALL CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
INSTALL IGNITION COIL ASSY

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

INSTALL INTAKE AIR SURGE TANK (See page 14-132)

INSTALL AIR CLEANER ASSY (See page 10-7)

CONNECT VENTILATION HOSE NO.2

ADD ENGINE COOLANT (See page 16-5)

CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
INSTALL V-BANK COVER

Install the V—bank cover with the 2 nuts.

Torque: 7.5 N-m (76 kgf-cm, 66 in..1bf)

INSPECT IGNITION TIMING (See page 14-1)

SST 09843-18040

2004 4RUNNER REPAIR MANUAL (RM1059U)
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PARTIAL ENGINE ASSY (1GR-FE)
COMPONENTS

p—[7sie ]

V-Bank Cover

Hood Sub-assy

Mass Air Flow

Meter Connector }3 "

Ventilation Hose No. 2

Air Cleaner Assy

Heater Water Outlet Hose A
(From Heater Unit)

Battery Clamp

Fuel Pipe Sub—assy No. 1

Fuel Pipe Sub—assy No. 2
Fuel Pipe Clamp

y LN'm (kgf-em, ft-Ibf) |: Specified torque ATGASS

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Radiator Support Seal Upper

5.0 (51, 44 in.1bf)

Radiator Assy

y [ N'm (kgf-cm, ft-Ibf) | Specified torque AT6a5

2004 4RUNNER REPAIR MANUAL (RM1059U)
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VSV Connector

28 (286, 21)
Water By-pass Hose Mntake Air Surge Tank

Throttle Body w/ SED
Motor Connector

Vane Pump
Connector

VSV Connector

Fuel Vapor
Feed Hose

Surge Tank Stay No. 2

|| RN E)

Ventilation Hose No. 1

43 (438, 32)

Generator Assy S Terminal Cap

P Generator Wire

Generator Connector

8.0 (82, 71in.1bf)

Wire Harness Clamp Bracket

&

25 (255, 18)

N-m (kgf-cm, ft-Ibf) |: Specified torque

v # Non-reusable part

Cooler Compressor Connector

AT6460

2004 4RUNNER REPAIR MANUAL (RM1059U)
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& Gasket ‘ Heater Water Inlet Hose A

Heater Water
/ Outlet Hose A :
(From Heater Unit) !

| | Water By-pass
Exhaust Manifold Ventilation Hose No. 2 P Joint RR -

Sub-assy RH !

e Gésket—&,_\

. " . eo0-ing—q )+
Radiator Hose No. 1 / < |
W 4 o
N~ __ # Gasket g 5

Engine Mounting
Bracket Front No. 1 RH

Drive Plate & Ring Gear
»__Sub-assy

38(387,28) | &
= 30 (306, 22)

Exhaust Manifold

Radiator Outlet, No. 2
Hose Clamp or Clip

Sub-assy LH
N'm (kgf-cm, ft'Ibf) |: Specified torque Engine Mounting Bracket
y # Non-reusable part Front No. 1 LH ATB161

2004 4RUNNER REPAIR MANUAL (RM1059U)
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9

0

9.0 (92, 80 in.-Ibf)

Ignition Coil Assy

@ Gasket

, Water By-pass
“ Hose No. 2

'.. 4 '!' L "” :- &
Water Inej :
4 Gasket :

9.0 (92, 80 in_Ibf)

Water By—pass
Hose No. 1

[39 (398, 29) | . '
-‘—mllwm -

Idler Pulley Sub—assy No. 2

Idler Pulley Sub-assy No. 1

k

N-m (kgf-cm, ft-Ibf) |: Specified torque

Y % Non-reusable part

jae
M—
& Gasket

Qil Cooler Hose - i
w/ Oil Cooler A - g~
( ) ©— # Gasket T \b
) Oil Filter Bracket e
Sub-assy Y

9.0 (92, 80 in.-Ibf)

Camshaft Timing
Qil Control Valve Assy

Qil Filler Cap
Sub-assy

Qil Filler Cap Housing

V-Ribbed Belt
Tensioner

36 (367, 27)

AT6462

2004 4RUNNER REPAIR MANUAL (RM1059U)
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9.0 (92, 80 in.1bf)

& Ventilation

Seal Washer o
/ Valve
x Cylinder Head Cover Sub—assy ) ZERE
// 5/@@ D

Cylinder Head Cover
Sub-assy LH

Cylinder Head Cover Gasket
Cylinder Head Cover Gasket No. 2

Engine Hanger No. 1 @ VVT Sensor

)

Engine Rear Oil Seal Retainer

#® Engine Rear Qil Seal

® Gasket

o
Qil Centrol —
Valve Filter

2
23 Water Drain Cock Sub-assy

Crankshaft Position Sensor
Oil Level Gauge Guide

= ¢ Gasket
@— Oil Strainer Sub—assy

9.0 (92, 80 in.1bf)

19 (194, 14)

ELTCUTE

b & Gasket

Oil Pan Drain Plug

N'm (kgf-cm, ft-Ibf) |: Specified torque

v # Non-reusable part AT2927

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Timing Chain or Belt Cover Sub—assy

Timing Chain \'.1\““‘
Cover Plate

@ Gasket

Water Pump Assy

o

9.0 (92, 80 in.-Ibf)

|‘\—nm.w T
%)
23 (235,17) )

# Timing Gear Case or Timing e o
Chain Case Oil Seal

-~ Chain Vibration Damper No. 2

Idle Gear Shaft No. 1
Idle Gear No. 1

(E RS0,

Idle Gear Shaft
No. 2 el

" Crankshaft Timing Gear .-
or Sprocket ~

el
N'm (kgf-cm, ft-Ibf) |: Specified torque

v 4 Non-reusable part

Chain Vibration Damper No. 1

AT2928

2004 4RUNNER REPAIR MANUAL (RM1059U)
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24 (245, 18)

Camshaft Bearing Cap No. 1
Camshaft Bearing No. 1

Camshaft Bearing f ﬁ No. 3 Camshaft
Cap No. 2 % ) ) ' < Sub-assy
% ] Q. No. 1 Camshaft y
; & Camshaft Bearing Cap No. 4
No. 2 Camshaft a

No. 2 Chain Sub-assy

/ Camshaft Timing
Y Gear Assy Wy
e N

No. 4 Camshaft Sub—assy
oy ~.__Camshaft Timing
P ®

Camshaft Bearing No. 2 1st:36 (367, 27) | Chain Tensioner Assy No. 3
2nd: Turn 180
A Plate Washer —

AN

Cylinder Head Sub—assy

Chain Tensioner
Assy No. 2

@ Cylinder Head Gasket

4 Cylinder Head Gasket No. 2

Water Outlet Pipe No. 1

Knock Sensor ‘,,‘.w‘ %
s
L’ e

Knock Sensor Wire

Cylinder Block

vy # Non-reusable part A72929

2004 4RUNNER REPAIR MANUAL (RM1059U)
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REPLACEMENT
. WORK FOR PREVENTING GASOLINE FROM SPILLING QUT (See page 11-1)
REMOVE AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-15)
REMOVE AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-29)
DRAIN ENGINE COOLANT (See page 16-5)
DRAIN ENGINE OIL (See page 17-4)
REMOVE BATTERY
REMOVE HOOD SUB-ASSY
Disconnect the windshield washer hose.
Separate the 2 hood supports.
Remove the 4 bolts and hood.
REMOVE V-BANK COVER (See page 10-7)
DISCONNECT VENTILATION HOSE NO.2 (See page 10-7)
REMOVE AIR CLEANER ASSY (See page 10-T7)
REMOVE RADIATOR SUPPORT SEAL UPPER
(a) Remove the 11 clips and radiator support seal upper.
REMOVE RADIATOR ASSY (See page 16—11)
REMOVE FAN SHROUD
Unfasten the hose clamp, and separate the 2 oil cooler hoses from the fan shroud.
Remove the fan shroud.
LOOSEN FAN W/ FLUID COUPLING (See page 16-6)
REMOVE FAN AND GENERATOR V BELT (See page 14-5)
REMOVE FAN W/ FLUID COUPLING
Remove the 4 bolts and fan w/ fluid coupling.
REMOVE FAN PULLEY
SEPARATE VANE PUMP ASSY (See page 14-119)

-

=

CRGTENOARON

Ji -
- o

-
LN

_‘_‘A_\_‘_\A,\
o~NLeoapld

19. REMOVE GENERATOR ASSY (See page 19-26)

20. SEPARATE COOLER COMPRESSOR ASSY (See page 18-7)
21. DISCONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)
22, DISCONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)

23. DISCONNECT HEATER WATER INLET HOSE B

24, DISCONNECT HEATER WATER OUTLET HOSE A(FROM HEATER UNIT)
25. REMOVE INTAKE AIR SURGE TANK (See page 14-132)

26. SEPARATE ENGINE WIRE

Remove the front door scuff plate RH (See page 76—43).

Remove the cowl side trim board RH (See page 71-14).

Remove the glove compartment door (See page 71-14).

Disconnect each connector for the ECM, four wheel drive control ECU (4WD only) and instrument pan-
el wire before pull out the engine wire into the engine room.

(e) Disconnect the front differential connector.

27. SEPARATE ENGINE WIRE NO.2

(a) Disconnect the ground cable from the cylinder block.
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(d)

REMOVE ENGINE ASSY

Install the 2 engine hangers with the 4 bolts as shown in
the illustration.

Part No. :

Engine hanger No. 1 12281-31060

Engine hanger No. 2 12282-31040

Bolt 90119-08177

Torque: 33 N-m (336 kgf-cm, 24 ft:1bf)

Attach the engine sling device and hang the engine with
the chain block.

Remove the 4 bolts and 4 nuts, and separate the engine
mounting brackets from the frame brackets.

Lift the engine out of the vehicle carefully.

NOTICE:
Make sure the engine is clear of all wiring and hoses.

(e)

Place the engine onto a working bench.

29. REMOVE DRIVE PLATE & RING GEAR SUB-ASSY (See page 14-188)

30. REMOVE ENGINE WIRE
31. REMOVE RADIATOR HOSE NO.1

32. REMOVE RADIATOR OUTLET, NO.2 HOSE CLAMP OR CLIP
33. REMOVE HEATER WATER INLET HOSE A
34. REMOVE HEATER WATER OUTLET HOSE A(FROM HEATER UNIT)

35. REMOVE VENTILATION HOSE

36. REMOVE VENTILATION HOSE NO.2
37. REMOVE EXHAUST MANIFOLD SUB-ASSY RH

(a) Remove the 6 nuts, exhaust manifold and gasket.

38. REMOVE EXHAUST MANIFOLD SUB-ASSY LH

(a) Remove the 6 nuts, exhaust manifold and gasket.

39. REMOVE ENGINE MOUNTING BRACKET FRONT NO.1 RH

(a) Remove the 4 balts and engine mounting bracket w/ engine mounting insulator.
40. REMOVE ENGINE MOUNTING BRACKET FRONT NO.1 LH

(a) Remove the 3 bolts and engine mounting bracket w/ engine mounting insulator.
41. REMOVE IDLER PULLEY SUB-ASSY NO.2

(@) Remove the 2 bolts and 2 idler pulleys.
42. REMOVE IDLER PULLEY SUB-ASSY NO.1

(a) Remove the bolt and idler pulley.

43. REMOVE V-RIBBED BELT TENSIONER ASSY (See page 14-119)

44. REMOVE WATER INLET (See page 16-6)

45. REMOVE OIL FILTER BRACKET SUB-ASSY
(a) Remove the 3 bolts, 2 nuts, oil filter bracket and gasket.
46. REMOVE INTAKE MANIFOLD (See page 14-163)
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47.
(@)

REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY
Remove the 2 bolts and 2 camshaft timing oil control valves.

43. REMOVE WATER BY-PASS JOINT RR (See page 14-163)
49. REMOVE OIL FILLER CAP SUB-ASSY
50. REMOVE OIL FILLER CAP HOUSING
(a) Remove the 2 nuts, oil filler cap housing and gasket.
51. REMOVE IGNITION COIL ASSY
52. REMOVE SPARK PLUG
53. REMOVE OIL LEVEL GAUGE SUB-ASSY
54. REPLACE PARTIAL ENGINE ASSY
55. INSPECT INTAKE MANIFOLD FOR FLATNESS
Intake Air Surge Tank Side (a) Using a precision straight edge and feeler gauge, mea-

sure flatness for the surface contacted the cylinder head
and intake air surge tank.
Maximum warpage:
Intake air surge tank side: 0.8 mm (0.031 in.)
Cylinder head side: 0.2 mm (0.008 in.)
If warpage is greater than maximum, replace the intake man-
ifold.

ATB807

Y

56. INSPECT EXHAUST MANIFOLD FOR FLATNESS

(@) Using a precision straight edge and feeler gauge, mea-
sure flatness for the surface contacted the cylinder head.
Maximum warpage: 0.7 mm (0.028 in.)

If warpage is greater than maximum, replace the exhaust man-

ifold.

HINT:

Maximum warpage of each installation surface:

AT6808 0.3 mm (0012 |n)

57.
58.

59.

INSTALL OIL LEVEL GAUGE SUB-ASSY
INSTALL SPARK PLUG

Torque: 20 N-m (204 kgf-cm, 15 ft1bf)
INSTALL IGNITION COIL ASSY

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
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60. INSTALL OIL FILLER CAP HOUSING

(a) Install a new gasket and oil filler cap housing with the 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

61. INSTALL OIL FILLER CAP SUB-ASSY

62. INSTALL WATER BY-PASS JOINT RR (See page 14-163)

63. INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY

(a) Insert the camshaft timing oil control valves to each cylinder head, and tighten the 2 bolts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

64. INSTALL INTAKE MANIFOLD (See page 14-163)

65. INSTALL OIL FILTER BRACKET SUB-ASSY

(a) Install a new gasket and ail filter bracket with the 3 bolts and 2 nuts.
Torque: 19 N-m (194 kgf-cm, 14 ft1bf)

66. INSTALL WATER INLET (See page 16-6)

67. INSTALL V-RIBBED BELT TENSIONER ASSY (See page 14—119)

68. INSTALL IDLER PULLEY SUB-ASSY NO.1 (See page 14-119)

69. INSTALL IDLER PULLEY SUB-ASSY NO.2 (See page 14-119)

70. INSTALL ENGINE MOUNTING BRACKET FRONT NO.1 LH

(a) Install the engine mounting bracket w/ engine mounting insulator with the 3 bolts.
Torque: 43 N-m (435 kgf-cm, 31 ft:1bf)

71. INSTALL ENGINE MOUNTING BRACKET FRONT NO.1 RH

(a) Install the engine mounting bracket w/ engine mounting insulator with the 4 bolts.
Torque: 43 N-m (435 kgf-cm, 31 ft1bf)

72. INSTALL EXHAUST MANIFOLD SUB-ASSY LH (See page 14-179)

73. INSTALL EXHAUST MANIFOLD SUB-ASSY RH (See page 14-163)

74. INSTALL VENTILATION HOSE NO.2

75. INSTALL VENTILATION HOSE

76. INSTALL HEATER WATER OUTLET HOSE A(FROM HEATER UNIT)

77. INSTALL HEATER WATER INLET HOSE A

78. INSTALL RADIATOR OUTLET, NO.2 HOSE CLAMP OR CLIP

79. INSTALL RADIATOR HOSE NO.1

80. INSTALL ENGINE WIRE

81. INSTALL DRIVE PLATE & RING GEAR SUB-ASSY (See page 14-188)

82. INSTALL ENGINE ASSY

Attach the engine sling device and hang the engine with the chain block.

Lower the engine into the engine compartment carefully.

Attach the engine mounting brackets to the frame brackets.

Install the engine mounting brackets to the frame brackets with the 4 bolts and 4 nuts .

Torque: 38 N-m (387 kgf-cm, 28 ft1bf)

(e) Remove the 4 balts and 2 engine hangers.

83. INSTALL ENGINE WIRE NO.2

(a) Install the ground cable to the cylinder block.
Torque: 13 N-m (133 kgf-cm, 9 ft:Ibf)

84. INSTALL ENGINE WIRE

) Connect the front differential connector.

b) Insert the engine wire to the vehicle room, and install the grommet.

) Connect each connector for the ECM, four wheel drive control ECU (4WD only) and instrument panel

wire.

d) Install the glove compartment door.

e) |Install the cowl side trim board RH.

(f)  Install the front door scuff plate RH.
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85. INSTALL INTAKE AIR SURGE TANK (See page 14-132)
86. CONNECT HEATER WATER OUTLET HOSE A(FROM HEATER UNIT)
87. CONNECT HEATER WATER INLET HOSE B
88. CONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)
89. CONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)
90. INSTALL COOLER COMPRESSOR ASSY (See page 18-7)
91. INSTALL GENERATOR ASSY (See page 19-26)
92. INSTALL VANE PUMP ASSY (See page 14-119)
93. INSTALL FAN PULLEY
94. INSTALL FAN W/ FLUID COUPLING
(a) Temporarily install the fan w/ fluid coupling with the 4 nuts.
95. INSTALL FAN AND GENERATOR V BELT (See page 14-5)
96. FULLY TIGHTEN FAN W/ FLUID COUPLING (See page 16-6)
97. INSTALL FAN SHROUD
(a) Put the fan shroud into the engine room.
(b) Fasten the 2 ail cooler hoses with the hose clamp.
98. INSTALL RADIATOR ASSY (See page 16-11)
99. INSTALL RADIATOR SUPPORT SEAL UPPER
100. INSTALL AIR CLEANER ASSY (See page 10-7)
101. CONNECT VENTILATION HOSE NO.2
102. INSTALL HOOD SUB-ASSY
(a) Install the hood with the 4 bolts.
Torque: 13 N-m (133 kgf-cm, 10 ft1bf)
(b) Tighten the 2 hood supports.
Torque: 18 N-m (184 kgf-cm, 13 ft1bf)
(c) Connect the windshield washer hose.
103. ADJUST HOOD SUB-ASSY (See page 75-2)
104. INSTALL BATTERY
105. ADD ENGINE OIL (See page 17-4)
106. ADD ENGINE COOLANT (See page 16-5)
107. INSTALL AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-15)
108. INSTALL AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-29)
109. CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
110. CHECK FOR FUEL LEAKS (See page 11-5)
111. CHECK FOR ENGINE OIL LEAKS
112. INSTALL V-BANK COVER
(a) Install the V-bank cover with the 2 nuts.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)
113. INSPECT IGNITION TIMING (See page 14-1)
SST 09843-18040
114. INSPECT ENGINE IDLE SPEED (See page 14-1)
SST 09843-18030
115. INSPECT CO/HC (See page 14-1)
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OVERHAUL

HINT:

+ Thoroughly clean all parts to be assembled.

+ Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
# Replace all gaskets, O-rings and oil seals with new parts.

1.  REMOVE ENGINE HANGER NO.1
(a) Remove the 2 bolts and engine hanger No. 1.
2. REMOVE ENGINE HANGER NO.2

—_
[
-

Remove the 2 bolts and engine hanger No. 2.

AT2941

REMOVE OIL LEVEL GAUGE GUIDE

Remove the bolt and pull out the oil level gauge guide.

Remove the O-ring from the oil level gauge guide.

REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSY
Remove the 2 water drain cocks.

REMOVE VVT SENSOR

Remove the 2 bolts and 2 VVT sensors.

REMOVE CRANKSHAFT POSITION SENSOR

Remove the bolt and crankshaft position sensor.

B

TOPE VB PTE Y

—

RH Bank LH Bank 7. REMOVE OIL CONTROL VALVE FILTER
4| g — (@) Remove the plug, filter and gasket from each cylinder
i\ T head.

L
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8. REMOVE CYLINDER HEAD COVER SUB-ASSY
(a) Remove the 10 bolts, 3 seal washers, 2 nuts, cylinder
head cover and gasket.

AT2943
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9. REMOVE CYLINDER HEAD COVER SUB-ASSY LH

(@) Remove the 10 bolts, 3 seal washers, 2 nuts, cylinder
head cover and gasket.

(b) Remove the ventilation valve from the cylinder head cov-
er.

10. REMOVE CRANKSHAFT PULLEY
(a) Turn the crankshaft pulley, and align the notch with the
timing mark "0” of the timing chain cover.

(b) Check that the timing marks of the camshaft timing gears
are aligned with the timing marks of the bearing cap as
shown in the illustration.

If not, turn the crankshaft 1 complete revolution (360 X and

align the timing marks as above.

(c) Using SST, hold the crankshaft pulley and loosen the
pulley set bolt.
SST 09213-54015 (91651-60855), 09330-00021
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11. REMOVE OIL PAN DRAIN PLUG
(a) Remove the drain plug and gasket.

Y AT2950

AT2951
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(d) Using the pulley set bolt and SST, remove the crankshaft
pulley.
SST  09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05030)

12. REMOVE OIL PAN SUB-ASSY NO.2
(@) Remove the 10 bolts and 2 nuts.

(b) Insert the blade of SST between the oil pan and oil pan
No. 2, cut off applied sealer and remove the oil pan No.
2.
SST 09032-00100
NOTICE:
# Be careful not to damage the contact surface of the oil
pan and oil pan No. 2.
¢ Be careful not to damage the oil pan No. 2 flange.

13. REMOVE OIL STRAINER SUB-ASSY
(@) Remove the 2 nuts, oil strainer and gasket.
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14. REMOVE OIL PAN SUB-ASSY
(@) Remove 17 bolts and 2 nuts.

(b) Using a screwdriver, remave the oil pan by prying be-
tween the oil pan and cylinder block in the sequence
shown.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der block and oil pan.

(c) Remove the O-ring from the oil pump.

15. REMOVE WATER PUMP ASSY
(@) Remove the 17 bolts, water pump and gasket.

16. REMOVE TIMING CHAIN OR BELT COVER
SUB-ASSY
(@) Remove the 15 bolts and 2 nuts.
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(b) Remove the timing chain cover by prying between the tim-
ing chain cover and cylinder head or cylinder block with
a screwdriver.

NOTICE:

Be careful not to damage the contact surfaces of the timing
chain cover, cylinder block and cylinder head.

(c) Remove the O-ring from the LH cylinder head.

17. REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the oil pump assembly. Wrap a tip

of the screwdriver with tape.

18. REMOVE CHAIN TENSIONER ASSY NO.1

NOTICE:

& Never rotate the crankshaft with the chain tensioner
removed.

& When rotating the camshaft with the timing chain re-
moved, rotate the crankshaft counterclockwise 40x%
from the TDC first.

While turning the stopper plate of the tensioner upward,
push in the plunger of the chain tensioner as shown in the
illustration.

While turning the stopper plate of the tensioner down-
ward, insert a bar of 9 3.5 mm (0.138 in.) into the holes in
the stopper plate and tensioner to fix the stopper plate.
Remove the 2 bolts and chain tensioner.

19. REMOVE CHAIN TENSIONER SLIPPER
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20.
(@)

REMOVE IDLE GEAR NO.1
Using a 10 mm hexagon wrench, remove the idle gear
shaft No. 2, idle gear No. 1 and idle gear shaft No. 1.

Y AT2959
21. REMOVE CHAIN VIBRATION DAMPER NO.2
(@) Remove the 2 chain vibration damper No. 2.
22. REMOVE CHAIN SUB-ASSY
23. REMOVE CRANKSHAFT TIMING GEAR OR SPROCKET
24, REMOVE CHAIN VIBRATION DAMPER NO.1

Remove the 2 bolts and chain vibration damper No. 1.

(b)

*
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25.

REMOVE CAMSHAFT TIMING GEARS AND NO.2
CHAIN (RH BANK)

While raising up the chain tensioner No. 2, insert a pin of
¢ 1.0 mm (0.039 in.) into the hole to fix it.

Hold the hexagonal portion of the camshaft with a
wrench, and remove the 2 bolts, camshaft timing gear,
camshaft timing gear assembly and timing chain No. 2.

NOTICE:

Be careful not to damage the cylinder head and valve
lifter with the wrench.

Do not disassemble the camshaft timing gear assem-
bly.

REMOVE CHAIN TENSIONER ASSY NO.2
Remove the bolt and chain tensioner No. 2.

Author : Date : 163



14-45

ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1GR-FE)

AT2964

2 ) 5 }/i
Opr <y :
/“///\?\\’ /A'/ZQEE

Y AT2967

2004 4RUNNER REPAIR MANUAL (RM1059U)

27. REMOVE CAMSHAFT TIMING GEARS AND NO.2
CHAIN (LH BANK)

(a) While pushing down the chain tensioner No. 3, insert a pin
of ¢ 1.0 mm (0.039 in.) into the hole to fix it.

(b) Hold the hexagonal portion of the camshaft with a
wrench, and remove the 2 bolts, camshaft timing gear,
camshaft timing gear assembly and timing chain No. 2.

NOTICE:

4 Be careful not to damage the cylinder head and valve
lifter with the wrench.

¢ Do not disassemble the camshaft timing gear assem-
bly.

28. REMOVE CHAIN TENSIONER ASSY NO.3
(a) Remove the bolt and chain tensioner No. 3.
29. REMOVE CAMSHAFTS
NOTICE:
As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
(a) Remove the camshafts of the RH bank.
(1) Rotate the camshafts counterclockwise using the
wrench so that the cam lobes of No. 1 cylinder face
each direction as shown in the illustration.

(2) Using several steps, loosen and remove the 16
bearing cap bolts uniformly in the sequence as
shown in the illustration.

(3) Remove the 8 bearing caps and 2 camshafts.
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(b)

30. REMOVE CAMSHAFT BEARING NO.1
31. REMOVE CAMSHAFT BEARING NO.2

LH Cylinder Head . ~\ ~/ \[7

Y AT2970
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Remove the camshafts of the LH bank.

(1) Using several steps, loosen and remove the 16
bearing cap bolts uniformly in the sequence as
shown in the illustration.

(2) Remove the 8 bearing caps and 2 camshafts.

REMOVE CYLINDER HEADS

Using several steps, remove the 2 cylinder head bolts on
the LH cylinder head in the sequence as shown in the il-
lustration.

Using several steps, loosen the 8 cylinder head bolts on
each cylinder head with a 10 mm bi-hexagon wrench in
the sequence as shown in the illustration. Remove the 16
cylinder head bolts and plate washers.

NOTICE:

*

*

Be careful not to drop the plate washers into the cylin-
der head.

Cylinder head warpage or cracking could result from
removing bolts in incorrect order.
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(c) Lift the cylinder head from the dowels on the cylinder
block, and place the 2 cylinder heads on wooden blocks
on a bench.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.

HINT:

If the cylinder head is difficult to lift off, pry between the cylinder

head and cylinder block with a screwdriver.

(d) Remove the RH and LH cylinder head gaskets.

33. REMOVE WATER OUTLET PIPE NO.1

(a) Separate the knock sensor wire.

(b) Remove the bolt, 2 nuts and water outlet pipe.

34. REMOVE KNOCK SENSOR
(a) Disconnect the knock sensor connectors.
(b) Remove the 2 bolts and 2 knock sensors.

35. REMOVE ENGINE REAR OIL SEAL RETAINER

(@) Remove the 5 bolts and 2 nuts.

(b) Using a screwdriver, remove the oil seal retainer by prying
between the oil seal retainer and crankshaft bearing cap.

36. REMOVE ENGINE REAR OIL SEAL
(a) Using a screwdriver and hammer, tap out the oil seal.
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37. INSPECT CAMSHAFTS
(a) Inspect camshaft for runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the runout at the
center journal.
Maximum runout: 0.06 mm (0.0024 in.)
If the runout is greater than maximum, replace the camshaft .

(b) Inspect cam lobes.
(1)  Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake 44.168 — 44.268 mm (1.7389 — 1.7428 in.)
Exhaust 44.580 — 44.680 mm (1.7551 — 1.7591 in.)
Minimum cam lobe height:
Intake 44.018 mm (1.7330 in.)
Exhaust 44.430 mm (1.7492 in.)
If the cam lobe height is less than minimum, replace the cam-
shaft.
(c) Inspect camshaft journals.
(1) Using a micrometer, measure the journal diameter.
No. 1 journal diameter:
35.971 — 35.985 mm (1.4162 — 1.4167 in.)
Other journal diameter:
22.959 — 22.975 mm (0.9039 — 0.9045 in.)
If the journal diameter is not as specified, check the oil clear-
ance.
38. INSPECT CAMSHAFT TIMING GEAR ASSY
(a) Fix the intake camshaft with a vise.
NOTICE:
Be careful not to damage the camshaft.

(b)  Align the knock pin hole in the camshaft timing gear as-
sembly with the knock pin of the camshaft, and install the
camshaft timing gear assembly with the bolt.

Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)
(c) Confirm the camshaft timing gear assembly is locked.
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(d) Release lock pin.
(1) Cover 4 oil paths of cam journal with a masking tape
as shown in the illustration.
HINT:
The one of the 2 grooves on the cam journal is for retards (up-
per) and the rest is for advances (lower). Each groove has the
2 oil paths. Plug one of the oil paths for each groove with rubber
pieces before wrapping the cam journal with the tape.
(2) Prick the tape for the advances oil path and for the
retards oil path in the opposite side from the ad-
vances as shown in the illustration.

(3) Put air pressure into two broken paths (the advance
side path and the retard side path) with about 200
kPa (2.0 kgficm2).
NOTICE:
Cover the paths with shop rag to avoid oil splashing.

(4) Confirm if the camshaft timing gear assembly ro-
tates in the timing advance direction when reducing
the air pressure of the timing retard path.

HINT:
When the lock pin is released, camshaft timing gear rotates in
the advance direction.

(5) When the camshaft timing gear comes to the most
advanced position, take out the air pressure of the
timing retard side path, and then, take out that of
timing advance side path.

NOTICE:

Camshaft timing assembly gear occasionally shifts to the
retard side abruptly, if the air compression of the advanced
side path is released first. It often results in the breakage
of the lock pin.
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(e) Check smooth revolution.

(1) Except the position where the lock pin meets at the
most retard angle, let the camshaft timing gear as-
sembly turn back and forth and check the movable
range and that there is no disturbance.

Standard: Movable smoothly in the range about 31 x

NOTICE:

Be sure to perform this check by hand, instead of air pres-
sure.

(f)  Check the lock in the most retarded position.

(1) Confirm that the camshaft timing gear assembly is
locked at the most retarded position.

(g) Remove the set bolt and camshaft timing gear assembly.
NOTICE:
Be sure not to remove the other 3 bolts.

39. INSPECT CYLINDER HEAD SETBOLT
(a) Using a vernier caliper, measure the thread outside diam-
eter of the bolt.
Standard outside diameter:
10.85 — 11.00 mm (0.4272 — 0.4331 in.)
Minimum outside diameter:
10.7 mm (0.421 in.)

40. INSPECT CHAIN SUB-ASSY

(a) Using a spring scale, pull the chain sub assembly with 147
N (15.0 kgf, 33.1 Ibf) and measure the length of the chain
sub assembly by a vernier caliper.
Maximum chain elongation: 146.8 mm (5.780 in.)

NOTICE:

Perform the same measurements by pulling at random 3 or

more places to obtain an average length.

If the elongation is greater than maximum, replace the chain.

Author : Date : 169



14-51

ENGINE MECHANICAL — PARTIAL ENGINE ASSY (1GR-FE)

A30412

A53044

AT6255

AT6256

2004 4RUNNER REPAIR MANUAL (RM1059U)

41. INSPECT NO.2 CHAIN SUB-ASSY

(a) Using a spring scale, pull the chain sub assembly with 147
N (15.0 kgf, 33.1 Ibf) and measure the length of the chain
sub assembly by a vernier caliper.
Maximum chain elongation: 146.8 mm (5.780 in.)

NOTICE:

Perform the same measurements by pulling at random 3 or

more places to obtain an average length.

If the elongation is greater than maximum, replace the chain.

42. INSPECT CAMSHAFT TIMING GEAR ASSY
(a) Put the No. 1 chain on the larger gear of camshaft timing
gear assembly.
(b) Using a vernier caliper, measure the timing gear with the
chain.
Minimum gear diameter (w/ chain):
115.5 mm (4.547 in.)
NOTICE:
Vernier caliper must contact the chain rollers for the mea-
suring.
If the diameter is less than minimum, replace the No. 1 chain
and camshaft timing gear assembly.

(c) Put the No. 2 chain on the smaller gear of camshaft timing
gear assembly.
(d) Using a vernier caliper, measure the timing gear with the
chain.
Minimum gear diameter (w/ chain):
73.1 mm (2.878in.)
NOTICE:
Vernier caliper must contact the chain rollers for the mea-
suring.
If the diameter is less than minimum, replace the No. 2 chain
and camshaft timing gear assembly.
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43. INSPECT CAMSHAFT TIMING GEAR OR SPROCKET
(a) Putthe No. 2 chain on the camshaft timing gear.
(b)  Using a vernier caliper, measure the camshaft timing gear
diameter with the chain .
Minimum gear diameter (w/ chain):
73.1 mm (2.878 in.)
NOTICE:
Vernier caliper must contact the chain rollers for the mea-
suring.
If the diameter is less than minimum, replace the No. 2 chain
and the camshaft timing gear.

44. INSPECT CRANKSHAFT TIMING GEAR OR
SPROCKET
(a) Put the No. 1 chain on the crankshaft timing gear.
(b) Using a vernier caliper, measure the crankshaft timing
gear diameter with the chain.
Minimum gear diameter (w/ chain):
61.0 mm (2.402 in.)
NOTICE:
Vernier caliper must contact the chain rollers for the mea-
suring.
If the diameter is less than minimum, replace the No. 1 chain
and crankshaft timing gear.

45. INSPECT IDLE GEAR NO.1
(a) Put the No. 1 chain on the idle gear.
(b) Using a vernier caliper, measure the idle gear with the
chain.
Minimum gear diameter (w/ chain):
61.0 mm (2.402 in.)
NOTICE:
Vernier caliper must contact the chain rollers for the mea-
suring.
If the diameter is less than minimum, replace the No. 1 chain
and idle gear.
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46.
(@)

4s.
(a)
(b)

INSPECT IDLE GEAR SHAFT OIL CLEARANCE
Using a micrometer, measure the idle gear shaft diameter.
Idle gear shaft diameter:

22.987 — 23.000 mm (0.9050 — 0.9055 in.)

Using a caliper gauge, measure the inside diameter of the
idle gear.

Idle gear inside diameter:

23.02 - 23.03 mm (0.9063 — 0.9067 in.)

Subtract the idle gear shaft diameter measurement from
the idle gear inside diameter measurement.

Standard oil clearance:

0.020 - 0.043 mm (0.0008 — 0.0017 in.)

Maximum oil clearance:

0.093 mm (0.0037 in.)

INSPECT CHAIN TENSIONER ASSY NO.1

Check that the plunger moves smoothly when the ratchet
pawl is raised with finger.

Release the ratchet pawl and check that the plunger is
locked in place by the ratchet pawl and does not move
when pushing with finger.

INSPECT CHAIN TENSIONER ASSY NO.2

Check that the plunger moves smoothly.

Measure the worn depth of the chain tensioner slipper.
Maximum depth: 1.0 mm (0.039 in.)

If the depth is greater than maximum, replace the chain tension-
er No. 2.

49.
(@)
(b)

INSPECT CHAIN TENSIONER ASSY NO.3

Check that the plunger moves smoothly.

Measure the worn depth of the chain tensioner slipper.
Maximum depth: 1.0 mm (0.039 in.)

If the depth is greater than maximum, replace the chain tension-
er No. 3.
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50. INSPECT CHAIN TENSIONER SLIPPER

(a) Measure the worn depth of the chain tensioner slipper.
Maximum depth: 1.0 mm (0.039in.)

If the depth is greater than maximum, replace the chain tension-

er slipper.

51. INSPECT CHAIN VIBRATION DAMPER NO.1
(a) Measure the worn depth of the chain vibration damper
No. 1.
Maximum depth: 1.0 mm (0.039in.)
If the depth is greater than maximum, replace the chain vibra-
tion damper No. 1.

52. INSPECT CHAIN VIBRATION DAMPER NO.2
(a) Measure the worn depth of the chain vibration damper
No. 2.
Maximum depth: 1.0 mm (0.039in.)
If the depth is greater than maximum, replace the chain vibra-
tion damper No. 2.

53. INSTALL ENGINE REAR OIL SEAL

(a) Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the rear oil seal retainer edge.
SST 09223-78010

(b) Apply MP grease to the oil seal lip.

54. INSTALL ENGINE REAR OIL SEAL RETAINER

(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil seal
retainer and cylinder block.

(b) Apply a continuous bead of the seal packing (diameter 2
—3 mm (0.08 —0.12 in.)) to the oil seal retainer as shown
in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Parts must be assembled within 3 minutes of application.

Otherwise the seal packing must be removed and reap-

plied.

(c) Install the oil seal retainer with the 5 bolts and 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
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55.

(@)

(b)

INSTALL KNOCK SENSOR

Install the 2 knock sensors with the 2 bolts as shown in the
illustration.

Torque: 20 N-m (204 kgf-cm, 15 ft:1bf)

Connect the knock sensor connectors.

INSTALL WATER QUTLET PIPE NO.1

Install the water outlet pipe with the balt and 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

INSTALL CYLINDER HEAD GASKET

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head and cylinder block.

Apply a continuous bead of the seal packing (diameter
2.5-3mm (0.098 —0.118 in.)) to a new cylinder head gas-
ket as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head within 3 minutes after applying
seal packing. After installing it, cylinder head bolts must be
tightened within 15 minutes. Otherwise the seal packing
must be removed and reapplied.
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(c) Place the cylinder head gasket on the cylinder block sur-
face with the Lot No. stamp is upward.

NOTICE:

& Be careful of the installation direction.

4 Place the cylinder head carefully in order to not dam-
age the gasket with the bottom part of the head.

58. INSTALL CYLINDER HEAD SUB-ASSY

(a) Place the RH cylinder head on the cylinder head gasket.

(b) Install the 8 cylinder head bolts.

HINT:

¢ The cylinder head bolts are tightened in 2 successive
steps (steps (3) and (5)).

& If any cylinder head bolt is broken or deformed, replace
it.
(1) Apply a light coat of engine oil on the threads of the

cylinder head bolts.

(2) Install the plate washer to the cylinder head bolt.

(3) Using several steps, tighten each bolt with a 10 mm
bi—-hexagon wrench uniformly in the sequence as
shown in the illustration.

Torque: 36 N-m (367 kgf-cm, 27 ft:1bf)

If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.

NOTICE:

Do not drop the washers into the cylinder head.

(4) Mark the front side of each cylinder head bolt with
paint.
(5) Retighten the cylinder head bolts by 180%revolu-
tion as shown.
(6) Check that the painted marks are now at 180kop-
posite to the engine front.
59. INSTALL CYLINDER HEAD GASKET NO.2
(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head and cylinder block.
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(b) Apply a continuous bead of the seal packing (diameter
2.5-3mm (0.098 - 0.118 in.)) to a new cylinder head gas-
ket as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent
NOTICE:

Install the cylinder head within 3 minutes after applying
seal packing. After installing it, cylinder head bolts must be
tightened within 15 minutes. Otherwise the seal packing
must be removed and reapplied.

(c) Place the cylinder head gasket on the cylinder block sur-
face with the Lot No. stamp is upward.

NOTICE:

¢ Be careful of the installation direction.

¢ Place the cylinder head carefully in order to not dam-

age the gasket with the bottom part of the head.

60. INSTALL CYLINDER HEAD LH

(a) Place the LH cylinder head on the cylinder head gasket.
(b) Install the 8 cylinder head bolts.

HINT:

& The cylinder head bolts are tightened in 2 successive
steps (steps (3) and (5)).

# If any cylinder head bolt is broken or deformed, replace
it.
(1

@)

Apply a light coat of engine oil on the threads of the
cylinder head bolts.
Install the plate washer to the cylinder head bolt.

(3) Using several steps, tighten each bolt with a 10 mm
bi-hexagon wrench uniformly in the sequence as
shown in the illustration.

Torque: 36 N-m (367 kgf-cm, 27 ft:1bf)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.
NOTICE:

Do not drop the washers into the cylinder head.
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(4) Mark the front side of each cylinder head bolt with
paint.

(5) Retighten the cylinder head bolts by 180%revolu-
tion as shown.

(6) Check that the painted marks are now at 180kop-
posite to the engine front.

(c) Install the 2 cylinder head bolts.

(1) Apply a light coat of engine oil on the threads of the
cylinder head bolts.

(2) Install the 2 cylinder head bolts. Using several
steps, tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque: 30 N-m (306 kgf-cm, 22 ft:1bf)

61. INSTALL CAMSHAFT BEARING NO.1

(a) Align the bearing claw with the claw groove of the bearing
cap, and push in the camshaft bearing.

NOTICE:

¢ Install the bearing while aligning it with the oil hole in
the bearing cap.

¢ Clean the backside of the bearing and the bearing
surface of the bearing cap and let not stick the oils
and fats.

62. INSTALL CAMSHAFT BEARING NO.2

(a) Install the camshaft bearing No. 2 to the cylinder head.
NOTICE:

Clean the backside of the bearing and the bearing surface
of the cylinder head and let not stick the oils and fats.

63. INSTALL CAMSHAFTS

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
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(a) Set the crankshaft position.

(1) Using the crankshaft pulley set bolt, turn the crank-
shaft, and set the crankshaft set key into the left hor-
izontal position.

NOTICE:

Having the crankshaft at the wrong angle can cause the

piston head and valve head to come into contact with each

other when you install the camshaft, causing damage. So

always set the crankshaft at the correct angle.

(b)  Apply new engine oil to the thrust portion and journal of
the camshafts.

(c) Install the camshaft of the RH bank.
(1) Place the 2 camshafts onto the RH cylinder head
with the cam lobes of No. 1 cylinder face each direc-
tion as shown in the illustration.

(2) Install the 8 bearing caps in their proper locations.
(3) Apply a light coat of engine oil on the threads of the
bearing cap bolts.

(4) Install the 16 bearing cap bolts. Using several
steps, tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:

9.0 N-m (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ft Ibf) for 12 mm (0.47 in.) head
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(d)

64.

(a)

(56) Turn the camshafts clockwise with the wrench until
the camshaft knock pin comes 90%position to the
cylinder head.

Install the camshafts of the LH bank.

(1) Place the 2 camshafts onto the LH cylinder head
with the cam lobes of No. 2 cylinder faced as shown
in the illustration.

(2) Install the 8 bearing caps in their proper locations.
(3) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(4) Install the 16 bearing cap bolts. Using several
steps, tighten the bolts uniformly in the sequence as
shown in the illustration.

Torque:

9.0 N'm (92 kgf-cm, 80 in.:Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

INSTALL CHAIN TENSIONER ASSY NO.2
While pushing in the tensioner, insert a pin of ¢ 1.0 mm
(0.039 in.) into the hole to fix it.
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(b) Install the chain tensioner No. 2 with the bolt.
Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

65. INSTALL CAMSHAFT TIMING GEARS AND NO.2
CHAIN (RH BANK)

(a) Align the mark links (yellow) with the timing marks (1 dot
mark) of camshaft timing gears as shown in the illustra-
tion.

(b)  Align the timing marks on the camshaft timing gears with
the timing marks on the bearing caps, and install the cam-
shaft timing gears with the chain to the RH camshafts.

(c) Temporarily install the 2 camshaft timing gear bolts.

NOTICE:

Do not push camshaft timing gear assembly to the cam-

shaft forcibly when installing it.

(d) Hold the hexagonal portion of the camshaft with a
wrench, and tighten the 2 bolts.
Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

(e) Remove the pin from the chain tensioner No. 2.

66. INSTALL CHAIN TENSIONER ASSY NO.3
(a) While pushing in the tensioner, insert a pin of ¢ 1.0 mm
(0.039 in.) into the hole to hold it.
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(b)

(b)

(©)

Install the chain tensioner No. 3 with the bolt.
Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

INSTALL CAMSHAFT TIMING GEARS AND NO.2
CHAIN (LH BANK)

Align the mark links (yellow) with the timing marks (1 dot
mark and 2 dot marks) of camshaft timing gears as shown
in the illustration.

Align the timing marks on the camshaft timing gears with
the timing marks on the bearing caps, and install the cam-
shaft timing gears with the chain to the LH camshafts.
Temporarily install the 2 camshaft timing gear bolts.

NOTICE:
Do not push camshaft timing gear assembly to the cam-
shaft forcibly when installing it.

Hold the hexagonal portion of the camshaft with a
wrench, and tighten the 2 bolts.

Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

Remove the pin from the chain tensioner No. 3.

INSTALL CHAIN VIBRATION DAMPER NO.1
Install the chain vibration damper No. 1 with the 2 bolts.
Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)
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69.

INSTALL CRANKSHAFT TIMING GEAR OR
SPROCKET

Align the timing gear set key with the key groove of the
timing gear.

Install the timing gear onto the crankshaft with the gear
side facing inward.

INSTALL CHAIN TENSIONER ASSY NO.1

While turning the stopper plate of the tensioner clockwise,

push in the plunger of the tensioner as shown in the il-

lustration.

While turning the stopper plate of the tensioner counter-

clockwise, insert a bar of ¢ 3.5 mm (0.138 in.) into the

holes in the stopper plate and tensioner to fix the stopper

plate.

Install the chain tensioner with the 2 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

INSTALL CHAIN SUB-ASSY

Set the No. 1 cylinder to TDC/ compression.

(1)  Align the timing marks of the camshaft timing gears
and bearing caps.
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74. INSTALL IDLE GEAR NO.1

(a) Apply a light coat of engine oil to rotating surface of the
idle gear shaft No. 1.

(b) Temporarily install the idle gear shaft No. 1 and idle gear
No. 1 with the idle gear shaft No. 2 while aligning the
knock pin of the idle gear shaft No. 1 with the knock pin
groove of the cylinder block.

NOTICE:

Be careful of the idle gear direction.

(c) Using a 10 mm hexagon wrench, tighten the idle gear
shaft No. 2.

Torque: 60 N-m (612 kgf-cm, 44 ft:1bf)

(d) Remove the bar from the chain tensioner.
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75.

INSTALL TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the timing chain cover edge.

SST 09226-10010

Apply MP grease to the oil seal lip.

INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY
Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the timing
chain cover, cylinder head and cylinder block.

Install a new O-ring to the LH cylinder head as shown in
the illustration.

Apply a continuous bead of the seal packing (diameter 3
—4mm (0.12 - 0.16 in.)) to 4 locations as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent

Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 — 0.16 in.)) to the timing chain cover as
shown in the illustration.

Seal packing:

Water pump part: Part No. 08826-00100 or equivalent
Other part: Part No. 08826-00080 or equivalent

NOTICE:

*

Install the timing chain cover within 3 minutes after
applying seal packing. After installing it, timing chain
cover bolts and nuts must be tightened within 15 min-
utes. Otherwise the seal packing must be removed
and reapplied.

Do not apply seal packing to the "A” as shown in the
illustration.
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(e) Align the key way of the oil pump drive rotor with the rect-
angular portion of the crankshaft timing gear, and slide

the timing chain cover into place.

(f)  Install the timing chain cover with the 15 bolts and 2 nuts.
Tighten the bolts and nuts uniformly in several steps.
Torque: 23 N-m (235 kgf-cm, 17 ft:1bf)
NOTICE:
¢ Pay attention not to wrap the chain and slipper over
the timing chain cover seal line.
¢  After installing the timing chain cover, must install the
water pump within 15 minutes.
HINT:
Each bolt length as follows:
A 25mm (0.98 in.)
B 55mm (2.17 in.)

INSTALL WATER PUMP ASSY

Install a new gasket and the water pump with the 17 bolts.
Torque:

9.0 N-m (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head
23 N-m (235 kgf-cm, 17 ftIbf) for 12 mm (0.47 in.) head
INSTALL OIL PAN SUB-ASSY

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
block, rear oil seal retainer and oil pan.
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(b) Install the 4 stud bolts.
Torque: 4.0 N-m (41 kgf-cm, 35 in.-1bf)

(c) Install a new O-ring to the oil pump.

(d) Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 —0.16 in.)) to the oil pan as shown in the il-
lustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the oil pan within 3 minutes after applying seal pack-

ing. After installing it, oil pan bolts and nuts must be tight-

ened within 15 minutes. Otherwise the seal packing must
be removed and reapplied.

(e) Install the oil pan with the 17 bolts and 2 nuts. Tighten the
bolts and nuts uniformly in several steps.
Torque:
9.0 N-m (92 kgf-cm, 80 in..Ibf) for 10 mm (0.39 in.) head
19 N'm (194 kgf.cm, 14 ft:1bf) for 12 mm (0.47 in.) head

HINT:

Each bolt length as follows:

A 25mm (0.98 in.)

B 40 mm (1.57 in.)

C 14 mm (0.55in.)
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81. INSTALL OIL PAN DRAIN PLUG

79. INSTALL OIL STRAINER SUB-ASSY

(a) Install a new gasket and the oil strainer with the 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

80. INSTALL OIL PAN SUB-ASSY NO.2

(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil pan
and oil pan No. 2.

(b)  Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 - 0.16 in.)) as shown in the illustration.
Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the oil pan No. 2 within 3 minutes after applying seal

packing. After installing it, oil pan No. 2 bolts and nuts must

be tightened within 15 minutes. Otherwise the seal packing

must be removed and reapplied.

(c) Install the oil pan No. 2 with the 10 bolts and 2 nuts. tight-
en the bolts and nuts uniformly in several steps.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

(a) Install the drain plug with a new gasket.
Torque: 40 N-m (408 kgf-cm, 30 ft 1bf)

ATB309

82. INSTALL CRANKSHAFT PULLEY

(@) Using SST, install the pulley set bolt.
SST  09213-54015 (91651-60855), 09330-00021
Torque: 250 N-m (2,549 kgf-cm, 184 ft:Ibf)

83. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-7)
84. INSPECT VALVE CLEARANCE (See page 14-7)
85. ADJUST VALVE CLEARANCE (See page 14-T7)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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86. INSTALL CYLINDER HEAD COVER SUB-ASSY

(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head, timing chain cover and cylinder head cover.

(b) Install the gasket to the cylinder head cover.

(c) Apply a continuous bead of the seal packing (diameter 2
-3 mm (0.08 - 0.12 in.)) to the cylinder head and timing
chain cover as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head cover within 3 minutes after apply-

ing seal packing. After installing it, cylinder head cover

bolts and nuts must be tightened within 15 minutes. Other-
wise the seal packing must be removed and reapplied.

(d) Install the seal washers to the bolts.

(e) Install the cylinder head cover with the 10 bolts and 2
nuts. Tighten the bolts and nuts uniformly in several
steps.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

87. INSTALL CYLINDER HEAD COVER SUB-ASSY LH

(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder

=y head, timing chain cover and cylinder head cover.

v Lk':"\.m j anea3| (D) Apply adhesive on the threads of the ventilation valve.

Adhesive: Part No. 08833-00070, THREE BOND 1324
or equivalent

(c) Install the ventilation valve to the cylinder head cover.
Torque: 27 N-m (275 kgf-cm, 20 ft:1bf)

(d) Install the gasket to the cylinder head cover.

(e) Apply a continuous bead of the seal packing (diameter 2
—3mm (0.08 — 0.12 in.)) to the cylinder head and timing
chain cover as shown in the illustration.

) ) Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head cover within 3 minutes after apply-

ing seal packing. After installing it, cylinder head cover

bolts and nuts must be tightened within 15 minutes. Other-

v Seal Width: 2-3mm  ....,| wise the seal packing must be removed and reapplied.

|- Seal Packing )J /'

.— ‘-—-’r_"l

() Install the seal washers to the bolts.

(g) Install the cylinder head cover with the 10 bolts and 2
nuts. Tighten the bolts and nuts uniformly in several
steps.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 188



14-70

ENGINE MECHANICAL - PARTIAL ENGINE ASSY (1GR-FE)

Mesh Part

Apply
Adhesive

0§

Y AT6312

88.

(@)

(b)
c)
(d)

—_

(e)

INSTALL OIL CONTROL VALVE FILTER

Check that no foreign objects on the mesh part of the 2
filters.

Install 2 new gaskets to each new plug.

Insert the filters to the plugs.

Apply adhesive to 2 or 3 threads of the plugs.
Adhesive: Part No. 08833-00080, THREE BOND 1344
LOCTITE 242 or equivalent

Install the plugs to each cylinder head.

Torque: 62 N-m (632 kgf-cm, 46 ft:1bf)

89. INSTALL CRANKSHAFT POSITION SENSOR
(a) Install the crankshaft position sensor with the bolt.
Torque: 9.0 N-m (92 kgf-cm, 80 in..1bf)

90. INSTALL VVT SENSOR

(a) Apply a light coat of engine oil to the O-ring of each VVT sensor.

(b) Install the 2 VVT sensors with the 2 bolts.

Torque: 8.0 N'-m (82 kgf-cm, 71 in..1bf)

Adhesive

AT6531
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(b)

INSTALL CYLINDER BLOCK WATER DRAIN COCK
SUB-ASSY

Apply adhesive to 2 or 3 threads of the drain cocks end.
Adhesive: Part No. 08833-00070, THREE BOND 1324
or equivalent

After reached the specified torque, rotate the drain cocks
clockwise as shown in the illustration.
Torque: 25 N-m (255 kgf-cm, 18 ft:1bf)

NOTICE:

*

Do not rotate the drain cocks more than 1 complete
revolution (3604 after tightening the drain cocks with
the specified torque.

Do not loosen the drain cocks after setting it correct-

ly.

INSTALL OIL LEVEL GAUGE GUIDE

Install a new O-ring to the oil level gauge guide.

Apply a light coat of engine oil to the O-ring.

Push in the oil level gauge guide end into the guide hole
of the oil pan.

Install the oil level gauge guide with the bolt.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)
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93. INSTALL ENGINE HANGER NO.2

(a) Install the engine hanger with the 2 bolts.
Torque: 33 N'-m (336 kgf-cm, 24 ft:1bf)

94. INSTALL ENGINE HANGER NO.1

(a) Install the engine hanger with the 2 bolts.
Torque: 33 N-m (336 kgf-cm, 24 ft:1bf)

AT2941
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CYLINDER HEAD ASSY (1GR-FE)

COMPONENTS

o
.

@ Exhaust Valve Guide Bush;i

Intake Valve

y ® Non-reusable part

@ Valve Lifter

@— Valve Spring Retainer Rock

Valve Spring Retainer

g— Inner Compression Spring

S & Valve Stem Ol O Seal or Ring

Valve Spring Seat

5; # Intake Valve Guide Bush

Exhaust Valve

AT5600
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OVERHAUL

ATEG01

¢ ;o3¢ Wooden Block

AIDOUL

AT5603

AT5604
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1.

HINT:

REMOVE VALVE LIFTER

Arrange the valve lifter in the correct order.

2.

HINT:

REMOVE VALVE

Arrange the valves, inner compression springs, valve spring re-
tainers and valve spring retainer rocks in the correct order.

(@)
(b)

(©

(@)

Place the cylinder head on the wooden block.

Using SST, compress the inner compression spring and
remove the 2 valve spring retainer rocks.

SST 09202-70020 (09202-00010)

Remove the valve, inner compression spring, valve
spring and valve spring retainer.

REMOVE VALVE SPRING SEAT

Using compressed air and a magnetic finger, remove the
valve spring seat by blowing air.

REMOVE VALVE STEM OIL O SEAL OR RING
Using a needle-nose plier, remove the valve stem oil
seal.
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AT5605

AT5607

AT5608
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5. CLEAN CYLINDER HEAD SUB-ASSY

(a) Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.

(b)  Using a wire brush, remove all the carbon from the com-
bustion chambers.

NOTICE:

Be careful not to scratch the combustion chambers.

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

(d) Using a soft brush and solvent, thoroughly clean the cylin-
der head.
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6. INSPECT CYLINDER HEAD SUB-ASSY
(a) Inspect flathess.

(1) Using a precision straight edge and feeler gauge,
measure flatness the surfaces contacted the cylin-
der block and manifolds.

Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

Y AT5509

(b) Inspect cranks.

(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.

ATE610

7. CLEAN VALVE

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

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

2004 4RUNNER REPAIR MANUAL (RM1059U)
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A32770

8. INSPECT VALVE
(a) Inspect valve stem diameter.
(1) Using a micrometer, measure the diameter of the
valve stem.
Valve stem diameter:

Intake 5.470-5.485mm (0.2154 - 02159 in)

Exhaust 5.465 — 5480 mm (0.2152 - 0.2158 in.)

> L‘f.

AT75611
Margin
Thickness

f

L] EMO181

Overall
Length

EM2534

EM0255
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(b) Inspect 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¢

(c) Inspect valve head margin thickness.
(1)  Using vernier calipers, 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.

(d) Inspect overall length.
(1) Using vernier calipers, check the overall length.
Standard overall length:

Intake 106.95mm (4.2106 in.)
Exhaust 105.80 mm (4.1654 in.)

Minimum overall length:

Intake 106 40mm (4.1890 in.)
Exhaust 105.30 mm (4.1457 in.)

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

(e) Inspect valve stem tip.

(1) Check the surface of the valve stem tip for wear.
NOTICE:
Do not grind off more than minimum length.
If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.
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45
308

->

1.0-1.4mm

AB2787

Intake Side:

T

AT5613
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9. CLEAN VALVE SEAT
(a) Using a 45#carbide cutter, resurface the valve seats.
(b) Clean the valve seats.

10. INSPECT VALVE SEAT

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

(b) Lightly press the valve against the valve seat.

NOTICE:

Do not rotate the valve.

(c) Check the valve face and seat according to the following

procedure.
(1) If the blue appears 3604around the face, the valve
is center.

If not, replace the valve.
(2) If the blue appears 3604around the valve seat, the
guide and face are center.
If not, resurface the valve seat.
(3) Check that the seat contacts the middle of the valve
face with these width.
Standard width: 1.0 — 1.4 mm (0.039 - 0.055 in.)

11. REPAIR VALVE SEAT

NOTICE:

Take off a cutter gradually to make the intake valve seat

smooth.

(a) If the seating is too high to the valve face, use 304and 454
cutters to correct the seat.

(b) Intake side:
If the seating is too low to the valve face, use 604and 454
cutters to correct the seat.
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Exhaust Side:

;‘
/750
45e
\
=)
1.0-1.4 mm

AB2788

Deviation —]

EM0983

EM0801

EM0281
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(c) Exhaust side:
If the seating is too low to the valve face, use 754and 45¢
cutters to correct the seat.

(d) Hand-lap the valve and valve seat with an abrasive com-
pound.
(e) After hand-lapping, clean the valve and valve seat.

12. INSPECT INNER COMPRESSION SPRING
(a) Inspect squareness.
(1) Using a steel square, measure the squareness of
the inner compression spring.
Maximum deviation: 2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the inner com-
pression spring.

(b) Inspect free length.
(1) Using vernier calipers, measure the free length of
the inner compression spring.
Free length: 47.80 mm (1.8819 in.)
If the free length is not as specified, replace the inner compres-
sion spring.

(c) Inspect tension.

(1) Using a spring tester, measure the tension of the in-
ner compression spring at the specified installed
length.

Installed tension:

186.2 — 205.8 N (19.0 — 21.0 kgf, 41.9 — 46.3 Ibf) at 33.3

mm (1.311 in.)

If the installed tension is not specified, replace the inner com-
pression spring.
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13.
(@)

INSPECT VALVE GUIDE BUSH OIL CLEARANCE
Using a caliper gauge, measure the inside diameter of the
valve guide bush.

Inside diameter:

5.51 - 5.53 mm (0.2169 - 0.2177 in.)

Subtract the valve stem diameter measurement (Step 8)
from the valve guide bush inside diameter measurement.
Standard oil clearance:

Intake 0.025-0.060 mm (0.0010 - 0.0024 in.)

Exhaust 0.030 — 0.065 mm (0.0012 - 0.0026 in_)

Maximum oil clearance:

Intake 0.08 mm (0.0031 in.)

Exhaust 0.10 mm (0.0039 in..)

Y ATE616

M
Wooden Block
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If the oil clearance is greater than maximum, replace the valve
and valve guide bush.

REMOVE VALVE GUIDE BUSH
Gradually heat the cylinder head to 80 — 1004€ (176 —
2124F).

Place the cylinder head on the wooden block.

Using SST, tap out the valve guide bush.

SST 09201-10000, 09201-01055, 09950-70010
(09951-07100)
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e 15.
T N | ®

AT5618

INSTALL VALVE GUIDE BUSH

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

Bush bore diameter:

10.295 — 10.315 mm (0.4053 — 0.4061 in.)

If the bush bore diameter of the cylinder head is greater than
10.315 mm (0.4061 in.), machine the bush bore to the dimen-
sion of 10.345 — 10.365 mm (0.4073 — 0.4081 in.).

Valve guide bush diameter

STD 10.333 - 10.344 mm (0.4068 — 0.4072 in.)

0/5 0.05 10.383 — 10.394 mm (0.4088 — 0.4092 in.)

¥ ATE616

Gradually heat the cylinder head to 80 — 1004€ (176 —
2124F).

Place the cylinder head on the wooden block.

Using SST, tap in a new valve guide bush to the specified

protrusion height.

SST 09201-10000, 09201-01055, 09950-70010
(09951-07100)

Protrusion height: 9.3 — 9.7 mm (0.366 — 0.382 in.)

Using a sharp 5.5 mm reamer, ream the valve guide bush
to obtain the standard specified clearance between the
valve guide bush and valve stem.

Standard oil clearance:

Intake 0.025-0.060 mm (0.0010 - 0.0024 in)

Exhaust 0.030 - 0.065 mm (0.0012 — 0.0026 in.)

AT5620
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P16860

/\/

AT5622
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16.
(@)

17.
(a)

INSPECT VALVE LIFTER

Using a micrometer measure the valve lifter diameter.
Valve lifter diameter:

30.966 — 30.976 mm (1.2191 — 1.2195 in.)

INSPECT VALVE LIFTER OIL CLEARANCE

Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.

Lifter bore diameter:

31.009 — 31.025 mm (1.2208 — 1.2215 in.)

Subtract the valve lifter diameter measurement (Step 16)
from the lifter bore diameter measurement.

Standard oil clearance:

0.033 — 0.059 mm (0.0013 — 0.0023 in.)

Maximum oil clearance: 0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, replace the valve

lifter.

If necessary, replace the cylinder head.

18.
@)

(b)

INSPECT CAMSHAFT OIL CLEARANCE

Clean the camshaft bearing caps, camshaft bearings and
camshaft journals.

Install the camshaft bearing. (See page 14-39)

(c) Place the camshaft on the cylinder head.

(d) Lay a strip of Plastigage across each of the camshaft jour-
nals.

(e) Install the camshaft bearing caps. (See page 14-39)

NOTICE:

Do not turn the camshafts.

)

Remove the camshaft bearing caps. (See page 14-39)
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AT75623

AT5624

(g) Measure the Plastigage at its widest point.
Standard oil clearance (Cylinder head RH):

2004 4RUNNER REPAIR MANUAL (RM1059U)

(ﬁ;:e) 0.008 — 0.038 mm (0.0003 — 0.0015 in )
Mo 1 0.040 - 0.079 mm (0.0016 — 0.0031 in )
(Exhaust)

Others 0.025 — 0.062 mm (0.0010 — 0.0024 in.)
Standard oil clearance (Cylinder head LH):
No. 1 0.040 — 0.079 mm (0.0016 — 0.0031 in )
Others 0.025 - 0.062 mm (0.0010 — 0.0024 in )
Maximum oil clearance (Cylinder head RH):
“r:z;e) 007 mm (0.0028 in )

Others 010 mm (0.0039 in.)

Maximum oil clearance (Cylinder head LH):

0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace the cam-
shaft bearings and/or camshaft.
If necessary, replace the camshaft bearing caps and cylinder
head together.

Reference:

Cylinder head journal

) 40.009 — 40.017 mm (1.5752 — 1.5755 in.)
bore diameter

Camshaft bearing
center wall thickness 2004 — 2 008 mm (0.0789 —0.0791in.)
(Mark "2")

Camshaft journal di-
ameter

(h) Remove the Plastigage completely.
(i) Remove the camshafts.
(i) Remove the camshaft bearing.

35.971 - 35985 mm (1.4165 — 1.4167 in.)

19. INSPECT CAMSHAFT THRUST CLEARANCE
(a) Install the camshafts. (See page 14-39)
(b) Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth.
Standard thrust clearance:
0.04 — 0.09 mm (0.016 — 0.035 in.)
Maximum thrust clearance: 0.11 mm (0.0043 in.)
If the thrust clearance is greater than maximum, replace the
camshafts.
If necessary, replace the camshaft bearing caps and cylinder
head as a set.
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20. INSTALL RING PIN

(@) Using a plastic-faced hammer, tap in the new ring pins
until it is reached to the specified protrusion height.
Specified protrusion height:
2.7 -3.3 mm (0.106 — 0.130 in.)

Cylinder Head RH Side: Cylinder Head LH Side:

11 mm

Protrusion

Height

77 Engine

4 v ‘

Front

Engine
Front

-

Y ATS625
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21. INSTALL STRAIGHT PIN
(@) Using a plastic-faced hammer, tap in the new straight
pins until it is reached to the specified protrusion height.
Specified protrusion height:
A 17.5—19.5 mm (0.689 — 0.768 in.)
B 75-85mm (0295 0335in)
G 7.0 9.0 mm (0.276 - 0.354 in.)
Cylinder Head RH Side:
Upper Side:
Front Side:
A

Cylinder Head LH Side:

Upper Side:

@J—.
A W Lo
%
\_t_i
8 mm
5 mm
% Protrusion S
m ; T
Height
eig 13.8 m;] Height
Mmoo /87
/ / Band C
A
¥ ATE62T
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22. INSTALL STUD BOLT
(a) Using the torx socket wrench E5 and E7, install the stud
bolts.
Torque:
4.0 N-m (41 kgf-cm, 35 in.:1bf) for stud bolt A
9.0 N-m (92 kgf-cm, 80 in.-lbf) for stud bolt B

Cylinder Head RH Side:

Upper Side:
Rear Side:

Cylinder Head LH Side:

Upper Side:

AT5629
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QA

Adhesive

AT75631

23.

(@)

INSTALL UNION

Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive:

Part No. 08833 — 00070, THREE BOND 1324 or equiva-
lent

Using a deep socket wrench 12, install the unions.
Torque: 15 N-m (150 kgf-cm, 11 ft:1bf)

Cylinder Head RH (Front) Side:

67 mm

9 mm

Cylinder Head LH (Intake Manifold) Side:

9 mm

30 mm

AT5632
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24. INSTALL TIGHT PLUG
(a) Apply adhesive around tight plug.
% (b) Using SST, tap in the tight plugs until the specified depth.
- % SST  09950-60010 (09951-00250), 09950-70010
d (09951-07150)
Specified depth: 1.5 mm (0.059 in.)

A58129

Cylinder Head RH (Rear) Side: Cylinder Head LH (Rear) Side:

Y AT5633
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25. INSTALL W/ HEAD STRAIGHT SCREW PLUG
(a) Using a straight hexagon wrench 14, install a new gasket

and straight screw plug.
Torque: 80 N-m (816 kgf-cm, 59 ft:1bf)

Cylinder Head RH Side: Cylinder Head LH Side:
Upper Side: Upper Side:

Front Side:

ghﬁf L = T
[ @ oflo. @

Y A75634

26. INSTALL VALVE STEM OIL O SEAL OR RING

HINT:

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

(a) Apply a light coat of engine oil to the valve guide bush.

Light Brown

Intake Side: Exhaust Side:
ATH162

(b) Using SST, push in a new valve stem oil seal.
SST 09201-41020

2004 4RUNNER REPAIR MANUAL (RM1059U)
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S Q?g:{%
G
\(53./ ¥, Dﬁsaaa

35 mm
(1.378in.)

AT5640

i Wooden Block

AlDoUz

AT5641

AT5601
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27.

(e)

INSTALL VALVE SPRING SEAT

INSTALL VALVE
Apply the engine oil to the valve as shown in the illustra-
tion.

Place the cylinder head on the wooden block.

Install the valve, inner compression spring and valve
spring retainer.

Using SST, compress the inner compression spring and
place the 2 valve spring retainer rocks around the valve
stem.

SST 09202-70020 (09202-00010)

Using a pin punch 5, lightly tap the valve stem tip to en-
sure a proper fit.

NOTICE:
Be careful not to damage the valve stem tip.

INSTALL VALVE LIFTER

Apply the engine oil to the valve stem end and valve lifter,
and install the valve lifter to the valve stem.

Check that the valve lifter rotates smoothly by hand.
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CYLINDER BLOCK ASSY (1GR-FE)
COMPONENTS

@@— Piston Ring (No. 1 Compression Ring)
mm:;‘ s Piston Ring (No. 2 Compression Ring)

Piston Ring (Side Rail)

Piston Ring (Expander)

Piston

Piston Pin%
 Piston Pin Ho|e/® 5

Snap Ring
Connecting Rod = e -
Bearing AN [

5 . ~
Connecting Rod

Connecting Rod
Sub-assy

Cap
See page 14-91
1st 25 (250, 18)
2nd Turn 80+
Crankshaft Bearing Wq
Upper Crankshafﬂ
Thrust Washer
Crankshaft

Lower Crankshaft Thrust Washer;vw
<= Crankshaft Bearing

Crankshaft Bearing Cap \‘%2
15N

See page 14-91
1st 61 (622, 45
N-m (kgf-cm, ftIbf) |: Specified torque E 2:d Tu('_n 904 !
* Non-reusable part
¥ AT5145
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OVERHAUL
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INSPECT CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
moving the connecting rod back and forth.

Standard thrust clearance:

0.15 - 0.30 mm (0.0059 — 0.0118 in.)

Maximum thrust clearance: 0.35 mm (0.0138 in.)
INSPECT CONNECTING ROD OIL CLEARANCE
Check the match marks on the connecting rod and cap
are aligned to ensure correct reassembling.

Using SST, remove the 2 connecting rod cap bolts.
SST 09011-38121

Clean the crank pin, bearing and connecting rod.
Check the crank pin and bearing for pits and scratches.

Lay a strip of plastigage across the crank pin.

Check that the protrusion of the connecting rod cap is fac-
ing the correct direction.

Apply a light coat of engine oil on the threads of the con-
necting rod cap bolts.

Using SST, tighten the bolts alternately with the specified
torque.

SST 09011-38121

Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)
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Painted Mark A
90 = i
- ~ . \‘

Number Mark Number Mark

(i)  Mark the front side of the each connecting cap bolt with

paint.

(j) Retighten the cap bolts until 90%as shown in the illustra-
tion.

NOTICE:

Do not turn the crankshaft.
(k) Remove the 2 bolts, connecting rod cap and lower bear-
ing.

() Measure the plastigage at its widest point.
Standard oil clearance:
0.026 — 0.046 mm (0.0010 — 0.0018 in.)
Maximum oil clearance: 0.066 mm (0.0025 in.)

NOTICE:

Completely remove the plastigage.

(m) If replace the bearing, replace it with one having the same
number as marked on the connecting rod. There are 4
sizes of standard bearings, marked "1 ", "2, "3" and "4" ac-

cordingly.
HINT:
Standard bearing center wall thickness
Mark mm (in.)
Uk 1.484 — 1.487 (0.0584 — 0.0585)
Y 75153 2 1.487 — 1.490 (0.0585 — 0.0587)
"3 1.490 — 1.493 (0.0587 — 0.0588)
4 1.493 — 1.496 (0.0588 — 0.0589)

3. REMOVE PISTON SUB-ASSY W/CONNECTING ROD

(a) Using a ridge reamer, remove all the carbon from the top
of the cylinder.

(b) Push in the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:

¢ Keep the bearings, connecting rod and cap together.

# Arrange the piston and connecting rod assemblies in the
correct order.

4. REMOVE CONNECTING ROD BEARING

2004 4RUNNER REPAIR MANUAL (RM1059U)
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5. REMOVE PISTON RING SET

(a) Using a piston ring expander, remove the 2 compression
rings.

(b) Remove the 2 side rails and oil ring by hand.

AT6044

6. REMOVE PISTON PIN HOLE SNAP RING
(a) Using a small screwdriver, pry out the 2 snap rings.

N\ P12403

7. REMOVE W/PIN PISTON SUB-ASSY
(a) Gradually heat the piston to approx. 804C (176 4F).

AT5045

(b) Using a plastic-faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

| HINT.
] & The piston and pin are a matched set.
/ + Arrange the pistons, pins, rings, connecting rods and
bearings in the correct order.

AT6046

2004 4RUNNER REPAIR MANUAL (RM1059U)
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AT6047

AT6048

Y AT6050

Joint Surface
ATB068
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8.
(@)

INSPECT CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance:

0.04 — 0.24 mm (0.0016 — 0.0094 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, replace the pair
of the thrust washers or a crankshaft.

HINT:

Thrust washer thickness 1.93 — 1.98 mm (0.0760 — 0.0780 in.)

9.
(@)

(©

REMOVE CRANKSHAFT

Using several steps, loosen and remove the 8 main bear-
ing cap bolts and seal washers uniformly in the sequence
as shown in the illustration.

Using several steps, loosen and remove the 16 main
bearing cap bolts uniformly in the sequence as shown in
the illustration.

Using a screwdriver, pry out main bearing caps. Remove
the 4 main bearing caps and lower bearings.

NOTICE:

*

*

Pull up the main bearing cap little by little to the right
and the left by turns.

Be careful not to damage the joint surface of the cylin-
der block and the main bearing cap.
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10. REMOVE CRANKSHAFT THRUST WASHER SET

11. REMOVE CRANKSHAFT BEARING

< 1 %
L
y A et L /&r6051

ATB052
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13.

@)

REMOVE SUB-ASSY OIL NOZZLE NO.1
Using a 5 mm socket hexagon wrench, remove the 3 oil
nozzles.

INSPECT CYLINDER BLOCK FOR FLATNESS

Using a precision straight edge and feeler gauge, mea-
sure flatness for the contact surface of the cylinder head
gasket.

Maximum warpage: 0.05 mm (0.0020 in.)

If warpage is greater than maximum, replace the cylinder block.
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14. INSPECT CYLINDER BORE
(a) Using a cylinder gauge, measure the cylinder bore diame-
ter at positions A and B in the thrust and axial directions.
Standard diameter:
94.000 — 94.012 mm (3.7008 — 3.7013 in.)
Maximum diameter: 94.132mm (3.7060 in.)
If the average diameter of 4 positions is greater than maximum,
replace the cylinder block.

Thrust Direction

Axial Direction

A ' 10 mm
B:E

Y Aveos3 A82877

15. INSPECT W/PIN PISTON SUB-ASSY
(a) Using a micrometer, measure the piston diameter at right
angle to the piston pin center line, 27.7 mm (1.091 in.)
from the piston head.
Piston diameter:
Qﬂ 7 93.910 — 93.920 mm (3.6972 — 3.6976 in.)
o mm

AT6054

16. INSPECT PISTON OIL CLEARANCE
(a) Subtract the piston diameter measurement from the cylinder bore diameter measurement.
Standard oil clearance: 0.080 — 0.102 mm (0.0031 — 0.0040 in.)
Maximum oil clearance: 0.13 mm (0.0051 in.)
If the oil clearance is greater than maximum, replace all the 6 pistons. If necessary, replace the cylinder block.
17. INSPECT CONNECTING ROD SUB-ASSY
(a) Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.
(1) Check for out-of-alignment.
Maximum out—of alignment:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If out—of alignment is greater than maximum, replace the con-
necting rod assembly.

P01035 EM0288 Z00064

2004 4RUNNER REPAIR MANUAL (RM1059U)
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200065

(2) Check twist.
Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connecting rod as-

sembly.

18. INSPECT PISTON PIN OIL CLEARANCE
(a) Using a caliper gauge, measure the inside diameter of the

piston pin hole.

Piston pin hole inside diameter:
22.001 - 22.010 mm (0.8662 — 0.8665 in.)

HINT:
Piston pin hole inside diameter
Mark mm (in.)
A13490 A 22,001 — 22.004 (0.8662 — 0.8663)
B 22005 — 22.007 (0.8663 — 0.8664)
C 22.008 — 22.010 (0.8665 — 0.8665)

EM0227

(b) Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 — 22.006 mm (0.8660 — 0.8664 in.)

HINT:
Piston pin diameter
Mark mm (in.)
A 21.997 — 22 000 (0.8660 — 0.8661)
B 22.001 - 22.003 (0.8661 — 0.8663)
& 22 004 — 22 006 (0 8663 — 0.8664)

(c) Using a caliper gauge, measure the inside diameter of the
connecting rod bushing.
Bushing inside diameter:
22.005 - 22.014 mm (0.8663 — 0.8667 in.)

HINT:
Bushing inside diameter
' e Mark mm (in.)
\ A 22,005 — 22.008 (0.8663 — 0.8665)
ATE0SS B 22,008 — 22.011 (0.8665 — 0.8666)
C 22.012 — 22 014 (0.8666 — 0.8667)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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~ Piston Pin Hole
Inside Diameter
Mark

. Front Mark
Connecting Rod

Bushing Inside
Diameter Mark

Y ATB391

EM6363

Oil Hole

A51812
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(d)

©

19.

(@)

Subtract the piston pin diameter measurement from the
piton pin hole diameter measurement.

Standard oil clearance:

0.001 — 0.007 mm (0.00004 — 0.00028 in.)

Maximum oil clearance: 0.040 mm (0.0016 in.)

If the oil clearance is greater than maximum, replace the
bushing. If necessary, replace the piston and piston pin
together.

Subtract the piston pin diameter measurement from the
bushing inside diameter measurement.

Standard oil clearance:

0.005 — 0.011 mm (0.0002 — 0.0004 in.)

Maximum oil clearance: 0.050 mm (0.0020 in.)

If the oil clearance is greater than maximum, replace the
bushing. If necessary, replace the connecting rod and pis-
ton pin together.

REMOVE CONNECTING ROD SMALL END BUSH
Using SST and a press, press out the bushing.
SST 09222-30010

INSTALL CONNECTING ROD SMALL END BUSH
Align the oil holes of a new bushing and the connecting
rod.
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EMB363

EME535

PO0326

Y AT6056

Y AT6057
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(b)

HINT:

Using SST and a press, press in the bushing.
SST 09222-30010

Using a pin hole grinder, hone the bushing to obtain the
standard specified clearance between the bushing and
piston pin.

Standard oil clearance:

0.005 — 0.011 mm (0.0002 — 0.0004 in.)

Check that the piston pin fits at a normal room temperature.
Coat the piston pin with engine oil, and push it into the connect-
ing rod with a thumb.

22.

INSPECT RING GROOVE CLEARANCE

Using a feeler gauge, measure the clearance between
new piston ring and the wall of the ring groove.

Ring groove clearance:

No.1 0.02 — 0.07 mm (0.0008 — 0.0028 in.)

No.2 0.02 — 0.06 mm (0.0008 — 0.0024 in.)

Qil 0.07 - 0.15 mm (0.0028 - 0.0060 in.)

INSPECT PISTON RING END GAP

Using a piston, push the piston ring a little beyond the bot-
tom of the ring travel, 110 mm (4.33 in.) from the top of the
cylinder block.
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A37355

EM6347 T

A15065

EMG347 T

A15065

AT6058

RSy

AT6059
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(b)

Using a feeler gauge, measure the end gap.
Standard end gap:

No.1 0.30 — 0.40 mm (0.0118 — 0.0157 in.)

No. 2 0.40 — 0.50 mm (0.0157 — 0.0197 in.)

Qil (Side rail) 0.10 — 0.40 mm (0.0039 - 0.0157 in.)
Maximum end gap:

No.1 1.0 mm (0.039 in.)

No.2 1.1 mm (0.043 in.)

Oil (Side rail) 1.0 mm (0.039 in.)

INSPECT CONNECTING ROD BOLT

Using a vernier caliper, measure the tension portion di-
ameter of the bolt.

Standard diameter: 7.2 — 7.3 mm (0.283 — 0.287 in.)
Minimum diameter: 7.0 mm (0.276 in.)

If the diameter is less than minimum, replace the bolt.

24,

INSPECT CRANKSHAFT BEARING CAP SET BOLT
Using a vernier caliper, measure the tension portion diam-
eter of the bolt.

Standard diameter:

10.0 — 10.2 mm (0.393 — 0.402 in.)

If the diameter is less than minimum, replace the bolt.

INSPECT CRANKSHAFT

Using a dial indicator and V-blocks, measure the runout
as shown in the illustration.

Maximum circle runout: 0.06 mm (0.0024 in.)

Using a micrometer, measure the diameter of each main
journal.

Diameter: 71.988 — 72.000 mm (2.8342 — 2.8346 in.)
Check each main journal for taper and out-of-round as
shown.

Maximum taper and out—of-round:

0.02 mm (0.0008 in.)
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Y ATB060

No. 2 and No. 3

P12599

AT6065

9‘
’ 3
Y \ ( \ 76066
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(d) Using a micrometer, measure the diameter of each crank
pin.
Diameter: 55.992 — 56.000 mm (2.2044 — 2.2047 in.)
(e) Check each crank pin for taper and out-of-round as
shown.
Maximum taper and out—of-round:
0.02 mm (0.0008 in.)

26. INSPECT CRANKSHAFT OIL CLEARANCE

HINT:

Main bearings come in widths of 19.0 mm (0.748 in.) and 22.4
mm (0.882 in.). Install the 22.4mm (0.882 in.) bearings in the
No. 1 and No. 4 cylinder block journal positions with the main
bearing cap. Install the 19.0 mm (0.748 in.) bearings in the No.
2 and No. 3 positions.

(@) Clean each main journal and bearing.

(b)  Align the bearing claw with the claw groove of the cylinder
block, and push in the 4 upper bearings.

NOTICE:

Do not apply engine oil to the bearing and its contact sur-

face.

(c)  Align the bearing claw with the claw groove of the main
bearing cap, and push in the 4 bottom bearings.

NOTICE:

Do not apply engine oil to the bearing and its contact sur-

face.

HINT:

A number marked on each main bearing cap indicates the

installation position.

(d) Place the crankshaft on the cylinder block.

(e) Lay a strip of plastigage across each journal.
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U]

Examine the front marks and numbers and install the
bearing caps on the cylinder block.

Apply a light coat of engine oil on the threads of bearing
cap bolts.

Temporarily install the 8 main bearing cap bolts to the in-
side positions.

Install the main bearing caps. Tighten the 2 bolts for each
bearing cap until the clearance between the bearing cap
and the cylinder block becomes under 6 mm (0.23 in.).

Using a plastic—-faced hammer, lightly tap the bearing cap
to ensure a proper fit.

Apply a light coat of engine oil on the threads of main
bearing cap bolts.

Install the 16 main bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as shown in
the illustration.

Torque: 61 N-m (622 kgf-cm, 45 ft:1bf)

Mark the front side of the bearing cap bolts with paint.
Retighten the bearing cap bolts until 90%in the sequence
as shown.

Check that the painted mark is now at a 90kangle to the
front.

NOTICE:
Do not turn the crankshaft.
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(p) Install the 8 main bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as shown in
the illustration.

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

(q) Remove the main bearing caps.

AT5843

(r) Measure the Plastigage at its widest point.
Standard oil clearance:
0.018 — 0.030 mm (0.0007 — 0.0012 in.)
Maximum clearance: 0.046 mm (0.0018 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, replace the crankshaft.
NOTICE:
Completely remove the plastigage.

(s) If using a bearing, replace it with one having the same
number. If the number of the bearing cannot be deter-
mined, select the correct bearing by adding together the
numbers imprinted on the cylinder block and crankshaft,
then refer to the table below for the appropriate bearing
number. There are 5 size of standard bearings, marked
"7, 72", "3", "4” and "5" accordingly

Journal bearings

Cylinder

block (A
Kl | g5 611 12-17 | 18-23 | 24-28

Crankshaft

Use
Bearing

HINT:

EXAMPLE

Cylinder block "11” (A) + Crankshaft "06” (B)
=Total number 17 (Use bearing "3")

Mark Number M'Elrlgwm15

2004 4RUNNER REPAIR MANUAL (RM1059U)
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ltem Mark mm (in.)
"00" 77.000 (3.0315)
01" 77.001 (3.0315)
02" 77.002 (3.0316)
"03" 77.003 (3.0316)
04" 77.004 (3.0317)
"05" 77.005(3.0317)
06" 77.006 (3.0317)
o7 77.007 (3.0318)
Cylinder block main journal bore diameter (A) "08" 77.008 (3.0318)
"09" 77.009 (3.0319)
0" 77.010(3.0319)
Y 77.011 (3.0319)
"z 77.012 (3.0320)
"3 77.013(3.0320)
14" 77.014 (3.0320)
™57 77.015(3.0321)
16" 77.016 (3.0321)
Crankshaft main journal diameter (B) "00” 71.999 — 72.000 (2.8346 — 2.8346)
01" 71.998 —71.999 (2.8346 — 2.83346)
02" 71.997 —71.998 (2.8345 — 2.8346)
"03" 71.996 — 71.997 (2.8345 — 2.8346)
04" 71.995—71.996 (2.8344 — 2.8345)
05" 71.994 —71.995 (2.8344 —2.8344)
06" 71.993 —71.994 (2.8343 — 2.8344)
o7 71.992 —71.993 (2.8343 — 2.8343)
08" 71.991—-71.992 (2.8343 — 2.8343)
09" 71.990 —71.991 (2.8343 — 2.8343)
"0" 71.989 —71.990 (2.8342 — 2.8343)
117 71.988 —71.989 (2.8342 — 2.8342)
Standard bearing center wall thickness " 2.488 —2.491 (0.0980 — 0.0981)
2 2.491—2.494 (0.0981 — 0.0982)
"3" 2494 — 2 497 (0.0982 — 0.0983)
b 2.497 — 2500 (0.0982 — 0.0984)
"5 2.500—2.503 (0.0984 — 0.0985)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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27. INSTALL STUD BOLT

(a) Install the stud bolts as shown in the illustration.
Torque:
Stud bolt A 11 N-m (112 kgf-cm, 8.1 ft-Ibf)
Stud bolt B 4.5 N-m (46 kgf-cm, 40 in.:bf)
Stud bolt C 4.0 N-m (41 kgf-cm, 35 in.-bf)

Upper Side

57 mm

|-¢

“|

56 mm

Y AT6061

2004 4RUNNER REPAIR MANUAL (RM1059U)
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28. INSTALL STRAIGHT PIN
(a) Using a plastic-faced hammer, tap into the straight pin.
Standard protrusion:
Pin A 22.5 — 23.5 mm (0.886 — 0.925 in.)
Pin B 10.5 - 11.5 mm (0.413 - 0.453 in.)
Pin C 8.5-9.5mm (0.335 - 0.374 in.)
Pin D 5.5 - 6.5 mm (0.217 — 0.256 in.)

10 mm

36 mm

Protrusion Height: 22.5 — 23.5 mm

A

Protrusion Height: 10.5—11.5 mm

Upper Side

22 mm

8 mm

¥ Protrusion Height: 8.5 — 9.5 mm

i18 mm
—

gl

T
Protrusion Height: 5.5 - 6.5 mm

I
Protrusion Height: 5.5 — 6.5 mm

Protrusion Height: 5.5 — 6.5 mm

ATE062

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 225




14-107

ENGINE MECHANICAL — CYLINDER BLOCK ASSY (1GR-FE)

29.
(@)

(b)

INSTALL TIGHT PLUG

Apply adhesive around tight plugs.

Adhesive: part No. 08833 — 00070, THREE BOND 1324

or equivalent.

Using SST, install the tight plugs as shown in the illustra-

tion.

SST 09950-60010 (09951-00350), 09950-70010
(09951-07150)

Standard depth: 0.2 — 1.2 mm (0.008 — 0.047 in.)

Right Side

0.2 -1.2mm

e

|

AT76064

AT6392

il

<~/ Jare0st
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30.

(@)

INSTALL OIL JET
Using a screw driver and hemmer, tap in a oil jet.

INSTALL SUB-ASSY OIL NOZZLE NO.1

Using a 5 mm socket hexagon wrench, install the 3 oil
nozzles.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)
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P12417

AT5846

P12418 A32958

.

Y / AT6073
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32. INSTALL PISTON PIN HOLE SNAP RING

(a) Using a small screwdriver, install a new snap ring at one
side of the piston pin hole.

HINT:

Check that an end gap of the snap ring is not overlapped to the

pin hole cutout portion of the piston.

33. INSTALL W/PIN PISTON SUB-ASSY
(a) Gradually heat the piston to about 80AC (1764F).

(b) Coat the piston pin with engine oil.
(c) Align the front marks of the piston and connecting rod,
and push in the piston pin with thumb.

34. INSTALL PISTON PIN HOLE SNAP RING

(a) Using a small screwdriver, install a new snap ring on the
other side of the piston pin hole.

HINT:

Be sure that an end of gap of the snap ring is not overlapped

to the pin hole cutout portion of the piston.

35. INSTALL PISTON RING SET

(a) Install the oil ring expander and 2 side rails by hand.

(b) Using a piston ring expander, install the 2 compression
rings.

NOTICE:

Install the compression ring No. 2 with the painted mark

facing upward.
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No. 2 Lower side rail

Compressmn

- Side Rail

AT6074

P12402

No. 1 and No. 4 No. 2 and No. 3

ﬂl \ Upper
\ T i BYVy,

] -

22.4 mm 19.0 mm
Y AT6063

P12539

AT6065
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(c) Position the piston rings so that the ring ends are as
shown.

36. INSTALL CONNECTING ROD BEARING

(a) Align the bearing claw with the groove of the connecting
rod or connecting cap.

NOTICE:

Clean the backside of the bearing and the bearing surface

of the connecting rod and let not stick the oils and fats.

37.
HINT:
Main bearings come in widths of 19.0 mm (0.748 in.) and 22.4
mm (0.882 in.). Install the 22.4mm (0.882 in.) bearings in the
No. 1 and No. 4 cylinder block journal positions with the main
bearing cap. Install the 19.0 mm (0.748 in.) bearings in the No.
2 and No. 3 positions.

(@) Clean each main journal and bearing.

INSTALL CRANKSHAFT BEARING

(b)  Align the bearing claw with the claw groove of the cylinder
block, and push in the 4 upper bearings.

NOTICE:

Do not apply engine oil to the bearing and its contact sur-

face.

(c)  Align the bearing claw with the claw groove of the main
bearing cap, and push in the 4 lower bearings.

NOTICE:

Do not apply engine oil to the bearing and its contact sur-

face.

HINT:

A number marked on each main bearing cap indicates the

installation position.
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3s.
(@)

INSTALL CRANKSHAFT

Apply engine oil to upper bearing and install the crank-
shaft on the cylinder block.

Install the 2 upper thrust washers to the No. 2 journal posi-

tion of the cylinder block.

(1) Push the crankshaft toward the front (rear) side.

(2) Install the 2 upper thrust washers with the oil
grooves facing outward.

Install the 2 lower thrust washers on the No. 2 bearing cap
with the grooves facing outward.

Examine the front marks and numbers and install the
bearing caps on the cylinder block.

Apply a light coat of engine oil on the threads of bearing
cap bolts.

Temporarily install the 8 main bearing cap bolts to the in-
side positions.

Install the main bearing caps. Tighten the 2 bolts for each
bearing cap until the clearance between the bearing cap
and the cylinder block becomes under 6 mm (0.23 in.).
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(h)

0]

()

Using a plastic—faced hammer, lightly tap the bearing cap
to ensure a proper fit.

Apply a light coat of engine oil on the threads of main
bearing cap bolts.

Install the 16 main bearing cap bolts. Using several steps,
tighten the bolts uniformly in the sequence as shown in
the illustration.

Torque: 61 N-m (622 kgf-cm, 45 ft:1bf)

Mark the front side of the bearing cap bolts with paint.
Retighten the bearing cap bolts 90%in the sequence as
shown.

Check that the painted mark is now at a 90%angle to the
front.

Check that the crankshaft turns smoothly.

Using several steps, tighten the 8 main bearing cap bolts
uniformly in the sequence as shown in the illustration.
Torque: 25 N-m (255 kgf-cm, 18 ft:1bf)
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Front Mark

*

U]
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INSTALL PISTON SUB-ASSY W/CONNECTING ROD
Apply engine oil to the cylinder walls, the pistons, and the
surfaces of connecting rod bearings.

Check the position of the piston ring ends.

Using a piston ring compressor, push the correctly num-
bered piston and connecting rod assemblies into each
cylinder with the front mark of the piston facing forward.

NOTICE:

Clean the backside of the bearing and the bearing
surface of the connecting rod cap and let not stick the
oils and fats.

Match the numbered connecting rod cap with the con-
necting rod.

Check that the protrusion of the connecting rod cap is fac-
ing the correct direction.

Apply a light coat of engine il on the threads of the con-
necting rod cap bolts.

Using SST, tighten the bolts alternately with the specified
torque.

SST 09011-38121

Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)

Mark the front side of the each connecting cap bolt with
paint.

Retighten the cap bolts 90xas shown.

Check that the crankshaft turns smoothly.
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CHAIN SUB-ASSY (1GR-FE)
COMPONENTS

& 75 (76, 66 in.Ibf)

k2

VV-Bank Cover

Air Cleaner Hose No. 2

Mass Air Flow
Meter Connector;a,,___;;.,,.

%

Ventilation Hose No. 2 Air Cleaner Assy

v N-m (kgf-cm, ft:bf) |: Specified torque W

2004 4RUNNER REPAIR MANUAL (RM1059U)
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5.0 (51, 44 in.-1bf)

Radiator Support Seal Upper

Fan Shroud

Fan w/ Fluid Coupling

Fan and Generator V Belt

v | N'm (kgf-cm, ft-Ibf) | Specified torque AToses

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Qil Level Gauge

43 (438, 32)

Generator Assy Q— Terminal Cap

H Generator Wire
> 4 i Generator Connector

= QA

Cooler Compressor Assy .
v R -
=

8.0 (82, 71 in.-1bf)
@ 25 (255, 18) |

Wire Harness Clamp Bracket

<Y

N-m (kgf-cm, ftIbf) |: Specified torque

Y 4 Non-reusable part ATE466

Cooler Compressor Connector
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Water By—pass Hose No. 2

Water By—pass Hose No. 3
& O-ring

e et
/0

Water Inlet
* Gasket

Water By—pass
Hose No. 1

T
39 (398, 29) |

90(92, 80 in.1bf) LS8 |

9.0 (92, 80 in. 1bf) |—&

N'm (kgf-cm, ft-Ibf) |: Specified torque

y 4 Non-reusable part

e

TR

B
“ [y
X

B

Idier Pulley Sub—assy No. 2 ‘._\.--w“““‘
Idler Pulley Sub—assy No. 1
M (54 661,40) |
@\_@ﬁ—— Oil Cooler Hose (w/ Oil Cooler)

p

. 29
%‘ i
=a )\ He )

AT AT
WG g
k SR é

e

9.0 (92, 80 in.1bf)

Oil Pan Sub—assy
"S> ¢ Gasket

Oil Strainer Sub—assy

€ 9.0 (92, 80in.1bf)

i Qil Pan Sub-assy No. 2

&— & Gasket

¢ 40 (408, 30)

Qil Pan Drain Plug

36 (367, 27)

AT6467
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VSV Connector
28 (286, 21)
Water By—pass Hose M

} : Intake Air Surge Tank
:E ] ABEN N _ VSV Connector
e D, ‘ -‘ Fuel Vapor Feed Hose
Throttle Body w/ L / <A
Motor Connector : < ;
s

Surge Tank
Stay No. 1

A

Ventilation.Hose No. 1

9.0 (92, 80 in. Ibf)

i i o
G

/

%\ Oil Baffle Plate — %
Cylinder Head Cover

Sub-assy

Ignition
Coil Assy

Cylinder Head Cover
Sub-assy LH

= -
g

9.0 (92, 80 in. 1bf)

Cylinder Head Cover
Gasket No. 2

Camshaft Timing

Cylinder Head Cover Gasket 1
o= » Oil Control Valve Assy

N'm (kgf-cm, ft'Ibf) |: Specified torque ;

y # Non-reusable part AT6468
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Timing Chain or Belt Cover Sub—assy

23 (235, 17) — %

# Timing Gear Case or ,
Tl m sl 3 e Chain Vibration Damper No. 2

Chain Tensioner Slipper

Idle Gear Shaft No. 1
Idle Gear No. 1

Idle Gear Shaft
No. 2

N'm (kgf-cm, ft'Ibf) |: Specified torque

y @ Non-reusable part AT6469
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REPLACEMENT

HINT:

Refer to CAMSHAFT (RH BANK) or CAMSHAFT (LH BANK) for the replacement procedure of the No. 2
chain.

1.  REMOVE POWER STEERING LINK ASSY (See page 51-20)
2. REMOVE DIFFERENTIAL CARRIER ASSY FRONT (4WD DRIVE TYPE) (See page 29-8)
3. DRAIN ENGINE COOLANT (See page 16-5)

4. DRAIN ENGINE OIL (See page 17-4)

5. REMOVE BATTERY

6. REMOVE V-BANK COVER (See page 10-7)

7. REMOVE RADIATOR SUPPORT SEAL UPPER

(a) Remove the 11 clips and radiator support seal upper.

8. LOOSEN FAN W/ FLUID COUPLING (See page 16-8)

9. REMOVE FAN AND GENERATOR V BELT (See page 14-5)
10. REMOVE FAN W/ FLUID COUPLING (See page 16-6)

11. DISCONNECT VENTILATION HOSE NO.2 (See page 10-7)
12. REMOVE AIR CLEANER ASSY (See page 10-7)

13. REMOVE OIL LEVEL GAUGE GUIDE

(@) Remove the oil level gauge.

(b) Remove the bolt and pull out the oil level gauge guide.

(c) Remove the O-ring from the oil level gauge guide.

14. REMOVE WATER INLET (See page 16-6)

15. SEPARATE VANE PUMP ASSY

(a) Disconnect the P/S oll pressure switch connector.

(b) Remove the 2 bolts, and separate the vane pump.
NOTICE:

Do not hit the pulley to other parts when separating the
vane pump.

HINT:

The vane pump is suspended securely.

16.

REMOVE GENERATOR ASSY (See page 19-26)

17. SEPARATE COOLER COMPRESSOR ASSY (See page 18-7)

18. REMOVE V-RIBBED BELT TENSIONER ASSY
(a) Remove the 5 bolts and V—ribbed belt tensioner.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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19. REMOVE IDLER PULLEY SUB-ASSY NO.2
(@) Remove the 2 bolts and 2 idler pulleys.
20. REMOVE IDLER PULLEY SUB-ASSY NO.1

(a) Remove the bolt and idler pulley.

AT2947

o0
L S g
o )
\%\ AP
AT

M AT2949

Y AT2950
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21. REMOVE CRANKSHAFT PULLEY

(@) Using SST, hold the crankshaft pulley and loosen the
pulley set bolt.
SST 09213-54015 (91651-60855), 09330-00021

(b) Using the pulley set bolt and SST, remove the crankshaft
pulley.
SST 09950-50013 (09951-05010, 09952-05010,

09953-05020, 09954-05030)

22. REMOVE OIL PAN SUB-ASSY NO.2

(@) Remove the 10 bolts and 2 nuts.

(b) Insert the blade of SST between the oil pan and oil pan
No. 2, cut off applied sealer from and remove the oil pan
No. 2.
SST 09032-00100

NOTICE:

¢ Be careful not to damage the contact surface of the oil
pan and oil pan No. 2.

¢ Be careful not to damage the oil pan No. 2 flange.
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(\'\ i ’__”/f | K‘
KJ \\\i m@ Housingj / / Ik\5

U
Under Cover
| e

—
|

AT2952

RH Side
A:_&}J‘_m,lj;ﬂ}o_‘l\?ﬂ:
ﬂh@'bﬁ- IR Z10 2 18

AT2953
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23.

(@)

24,

(a)
(b)

(€

(d)

REMOVE OIL STRAINER SUB-ASSY
Remove the 2 nuts, oil strainer and gasket.

REMOVE OIL PAN SUB-ASSY
Remove the 4 housing bolts.
Remove the flywheel housing under cover.

Remove 17 bolts and 2 nuts.

Using a screwdriver, remove the oil pan by prying be-
tween the oil pan and cylinder block in the sequence
shown.

NOTICE:
Be careful not to damage the contact surfaces of the cylin-
der block and oil pan.

(€)

Remove the O-ring from the oil pump.
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25. REMOVE INTAKE AIR SURGE TANK (See page 14-132)
26. REMOVE IGNITION COIL ASSY
27. REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
28. REMOVE CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
29. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY

(a) Disconnect the 2 oil control valve connectors.

(b) Remove the 2 bolts and 2 camshaft timing oil control valves.

30. REMOVE VVT SENSOR (See page 18-5)

31. REMOVE TIMING CHAIN OR BELT COVER SUB-ASSY (See page 17-12)
32. REMOVE TIMING GEAR CASE OR TIMING CHAIN CASE OIL SEAL (See page 17-12)

Timing Line
&
W é s

AT6450

E‘ M (o e N O

Timing Marks

Stopper Plate A, Plate

Stopper

AT2958
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33.
(@)

(b)

SET NO. 1 CYLINDER TO TDC/COMPRESSION
Using the crankshaft pulley set bolt, turn the crankshaft
to align the crankshaft set key with the timing line of the
cylinder block.

Check that the timing marks of the camshaft timing gears
are aligned with the timing marks of the bearing cap as
shown in the illustration.

If not, turn the crankshaft 1 complete revolution (360 X and
align the timing marks as above.

34. REMOVE CHAIN TENSIONER ASSY NO.1

NOTICE:

¢ Never rotate the crankshaft with the chain tensioner
removed.

¢ When rotating the camshaft with the timing chain re-

moved, rotate the crankshaft counterclockwise 40x
from the TDC first.

While turning the stopper plate of the tensioner upward,
push in the plunger of the chain tensioner as shown in the
illustration.

While turning the stopper plate of the tensioner down-
ward, insert a bar of 3.5 mm (0.138 in.) into the holes in
the stopper plate and tensioner to fix the stopper plate.

Remove the 2 bolts and chain tensioner.
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35. REMOVE CHAIN TENSIONER SLIPPER

AT2959

36.
@)

REMOVE IDLE GEAR NO.1
Using a 10 mm hexagon wrench, remove the idle gear
shaft No. 2, idle gear No. 1 and idle gear shaft No. 1.

37. REMOVE CHAIN VIBRATION DAMPER NO.2
(@) Remove the 2 chain vibration damper No. 2.

38. REMOVE CHAIN SUB-ASSY

39. INSTALL CHAIN TENSIONER SLIPPER

e

i > Stopper Plate
Push ATG294

7 ) ==
% St
yoe e el e Ay

Y Timing Marks ATB295
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INSTALL CHAIN TENSIONER ASSY NO.1

While turning the stopper plate of the tensioner clockwise,

push in the plunger of the tensioner as shown in the il-

lustration.

While turning the stopper plate of the tensioner counter-

clockwise, insert a bar of ¢ 3.5 mm (0.138 in.) into the

holes in the stopper plate and tensioner to fix the stopper

plate.

Install the chain tensioner with the 2 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

INSTALL CHAIN SUB-ASSY

Set the No. 1 cylinder to TDC/ compression.

(1)  Align the timing marks of the camshaft timing gears
and bearing caps.
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W \ o .\wz\,%// \5
I %%%% ' N\
Sef*@i @@F‘Q‘

o (]
‘ AT6296

7

I
(- \)n(“ WRANT

Ti;ﬁing Marks

AT5298

(b)

(©

(2) Using the crankshaft pulley set balt, turn the crank-
shaft to align the crankshaft set key with the timing
line of the cylinder block.

Align the mark link (yellow) with the timing mark of the
crankshaft timing gear.

Align the mark links (orange) with the timing marks of the
camshaft timing gears, and install the chain.

42. INSTALL CHAIN VIBRATION DAMPER NO.2

(a) Instal the 2 chain vibration damper No. 2.

Y

Forw:
4/77

ard

/

AT5299
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43.
(@)

(b)

INSTALL IDLE GEAR NO.1

Apply a light coat of engine oil to rotating surface of the
idle gear shaft No. 1.

Temporarily install the idle gear shaft No. 1 and idle gear
No. 1 with the idle gear shaft No. 2 while aligning the
knock pin of the idle gear shaft No. 1 with the knock pin
groove of the cylinder block.

NOTICE:
Be careful of the idle gear direction.

(©)

Using a 10 mm hexagon wrench, tighten the idle gear
shaft No. 2.

Torque: 60 N-m (612 kgf-cm, 44 ft:1bf)

Remove the bar from the chain tensioner.

Author : Date : 243



14-125
ENGINE MECHANICAL — CHAIN SUB-ASSY (1GR-FE)

44,

45.
46.
47.

48,
49,
50.

51.

INSTALL TIMING GEAR CASE OR TIMING CHAIN CASE OIL SEAL (See page 17-12)
SST 09226-10010
INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY (See page 17-12)
INSTALL VVT SENSOR (See page 18-5)
INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY
Insert the camshaft timing oil control valves to each cylinder head, and tighten the 2 boalts.
Torque: 9.0 N'-m (92 kgf-cm, 80 in.-1bf)
INSTALL CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
INSTALL IGNITION COIL ASSY
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
INSTALL INTAKE AIR SURGE TANK (See page 14-132)
52. INSTALL OIL PAN SUB-ASSY
(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
block, rear oil seal retainer and oil pan.

(b) Install a new O-ring to the ail pump.

(c) Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 - 0.16 in.)) to the oil pan as shown in the il-
SN lustration.
® ‘ m%ﬁg Seal packing: Part No. 08826-00080 or equivalent
ol NOTICE:
= ’~ g g Install the oil pan within 3 minutes after applying seal pack-
J ° u*;ﬁ fﬂ[_c_. ing. After installing it, oil pan bolts and nuts must be tight-
—o-0 M o Mo fS S ened within 15 minutes. Otherwise the seal packing must
%ﬁ are7| be removed and reapplied.

(d) Install the oil pan with the 17 bolts and 2 nuts. Tighten the
bolts and nuts uniformly in several steps.
Torque:
9.0 N-m (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head
19 N'm (194 kgf.cm, 14 ft:1bf) for 12 mm (0.47 in.) head
HINT:
Each bolt length as follows:
A 25mm (0.98 in.)
A72952 B 40 mm (157 |n)

C 14 mm (0.55in.)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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VT o /
|| Flywheel Housmg_/ K/ \&

{
':\\| \ W Under Cover

\@ |
\\\l@!px: K F?L“

=]

I\( ’"\‘ n L] /
NEE e\
Y NN AT6446

AT2951

= =0
==

. Seal Width: 3—4mm ..

AT6309
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(e)
®

(b)

Install the 4 housing bolts.
Torque: 37 N-m (377 kgf-cm, 27 ft:1bf)
Install the flywheel housing under cover.

INSTALL OIL STRAINER SUB-ASSY

Install a new gasket and the oil strainer with the 2 nuts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

INSTALL OIL PAN SUB-ASSY NO.2

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil pan
and oil pan No. 2.

Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 — 0.16 in.)) as shown in the illustration.
Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the oil pan No. 2 within 3 minutes after applying seal
packing. After installing it, oil pan No. 2 bolts and nuts must
be tightened within 15 minutes. Otherwise the seal packing
must be removed and reapplied.

(©

Install the oil pan No. 2 with the 10 bolts and 2 nuts. Tight-
en the bolts and nuts uniformly in several steps.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

INSTALL CRANKSHAFT PULLEY

Using SST, install the pulley set bolt.

SST 09213-54015 (91651-60855), 09330-00021
Torque: 250 N-m (2,549 kgf-cm, 184 ft:Ibf)
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<
B
B
5
2
£
%

56. INSTALL IDLER PULLEY SUB-ASSY NO.1
(a) Install the idler pulley with the bolt.
Torque: 54 N-m (551 kgf-cm, 40 ft:1bf)
HINT:
"DOUBLE" is marked on the idler pulley No. 1 to distinguish it
from the idler pulley No. 2.

57. INSTALL IDLER PULLEY SUB-ASSY NO.2
(a) Install the 2 idler pulleys with the 2 bolts.
Torque: 39 N-m (398 kgf-cm, 29 ft:1bf)

58. INSTALL V-RIBBED BELT TENSIONER ASSY

(a) Install the V-ribbed belt tensioner with the 5 bolts.
Torque: 36 N-m (367 kgf-cm, 27 ft:1bf)

HINT:

Each bolt length as follows:

A70mm (2.76 in.)

B 33 mm (1.301in.)

59. INSTALL COOLER COMPRESSOR ASSY (See page 18-7)
60. INSTALL GENERATOR ASSY (See page 19-26)

61. INSTALL VANE PUMP ASSY
(a) Install the vane pump with the 2 bolts.
Torque: 43 N-m (438 kgf-cm, 32 ft:1bf)
NOTICE:
Do not hit the pulley to other parts when installing the vane
pump.
(b) Connect the P/S oil pressure switch connector.

62. INSTALL WATER INLET (See page 16-6)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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63. INSTALL OIL LEVEL GAUGE GUIDE
(a) Install a new O-ring to the oil level gauge guide.
(b)  Apply a light coat of engine oil to the O-ring.
(c) Push in the oil level gauge guide end into the guide hole
of the oil pan.
(d) Install the oil level gauge guide with the bolt.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
(e) Install the oil level gauge.

64.
65.
66.
67.
68,
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.

INSTALL AIR CLEANER ASSY (See page 10-7)

CONNECT VENTILATION HOSE NO.2

INSTALL FAN W/ FLUID COUPLING (See page 16-6)
INSTALL FAN AND GENERATOR V BELT (See page 14-5)
FULLY TIGHTEN FAN W/ FLUID COUPLING (See page 16-6)
INSTALL RADIATOR SUPPORT SEAL UPPER

INSTALL BATTERY

INSTALL DIFFERENTIAL CARRIER ASSY FRONT (4WD DRIVE TYPE) (See page 29-8)
INSTALL POWER STEERING LINK ASSY (See page 51-20)
ADD ENGINE OIL (See page 17-4)

ADD ENGINE COOLANT (See page 16-5)

CHECK FOR ENGINE OIL LEAKS

CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
INSTALL V-BANK COVER

Install the V—-bank cover with the 2 nuts.

Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

INSPECT IGNITION TIMING (See page 14-1)

SST 09843-18040
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CAMSHAFT (RH BANK) (1GR-FE)
COMPONENTS

8 7.5 (76, 66 in.1bf)
I

V-bank Cover

Mass Air Flow : Ventilation Hose No. 2
Meter Connector

v N-m (kgf-cm, ft-Ibf) |: Specified torque T

2004 4RUNNER REPAIR MANUAL (RM1059U)
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VSV Connector

28 (286, 21)

Water By—pass Hose

VSV Connector

Fuel Vapor Feed Hose
Throttle Body w/

Motor Connector §ED

Surge Tank
Stay No. 1

Throttle Body Bracket

Ventilation H‘ose No. 1

Ignition
Coil Assy

Cylinder Head Cover
Sub-assy

Cylinder Head Cover Gasket |
= Cylinder Head Cover
2 = )1 Gasket No. 2

@ Gasket

9.0 (92, 80 in. Ibf)

Chain Tensioner Assy No. 1

N'm (kgf-cm, ft-Ibf) |: Specified torque

y 4 Non-reusable part

AT6463
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—— No. 1 Camshaft

Camshaft Bearing
Cap No. 2

i
=3
‘S
N
@
=3
5
S
@)

No. 2 Camshaft

% 100 (1,020, 74)

No. 2 Chain Sub-assy

!Jo‘_ Camshaft Timing Gear
)

Chain Tensioner Assy No. 2

No. 1 Chain Sub-assy

" N'm (kgf-em, ft-Ibf) |: Specified torque s
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REPLACEMENT

1. DRAIN ENGINE COOLANT (See page 16-5)

2.  REMOVE V-BANK COVER (See page 10-7)

3. DISCONNECT VENTILATION HOSE NO.2 (See page 10-7)
4. REMOVE AIR CLEANER ASSY (See page 10-7)

TR

;’f

Y AT5645
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5. REMOVE INTAKE AIR SURGE TANK
(a) Disconnect the 2 water by—pass hoses.

(b) Dlsconnect the fuel vapor feed hose.

(c) Disconnect the ventilation hose.
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(d) Disconnect the 2 VSV connectors.
(e) Disconnect the throttle body w/ motor connector.
(f)  Separate the 3 wire harness clamps and hose clamp.

(g) Remove the 2 bolts and throttle body bracket.

(h) Remove the bolt and oil baffle plate.
(i)  Remove the 4 baolts and 2 surge tank stays.

(j) Remove the 2 nuts.
(k)  Using a socket hexagon wrench 8, remove the 4 bolts, in-
take air surge tank and gasket.
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6. REMOVE IGNITION COIL ASSY

-« W 4

4 : ‘
P
Y A72943

ATE530
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REMOVE CYLINDER HEAD COVER SUB-ASSY
Remove the 10 bolts, 3 seal washers, 2 nuts, cylinder
head cover and gasket.

REMOVE CYLINDER HEAD COVER SUB-ASSY LH
Remove the 10 bolts, 3 seal washers, 2 nuts, cylinder
head cover and gasket.

SET NO. 1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align the notch with the
timing mark "0” of the timing chain cover.
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(b)

Check that the timing marks of the camshaft timing gears
are aligned with the timing marks of the bearing cap as
shown in the illustration.

If not, turn the crankshaft 1 complete revolution (360X and align
the timing marks as above.

(€

Place paint marks on the No. 1 chain links that correspond
with the timing marks of the camshaft timing gears.

10. REMOVE CHAIN TENSIONER ASSY NO.1

NOTICE:

¢ Never rotate the crankshaft with the chain tensioner
removed.

¢ When rotating the camshaft with the timing chain re-
moved, rotate the crankshaft counterclockwise 40%
from the TDC first.

(@) Remove the 4 bolts, timing chain cover plate and gasket.

While turning the stopper plate of the tensioner upward,
push in the plunger of the chain tensioner as shown in the
illustration.

While turning the stopper plate of the tensioner down-
ward, insert a bar of ¢ 3.5 mm (0.138 in.) into the holes in
the stopper plate and tensioner to fix the stopper plate.
Remove the 2 bolts and chain tensioner.
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11. REMOVE NO.2 CAMSHAFT

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(a) While raising up the chain tensioner No. 2, insert a pin of
@ 1.0 mm (0.039 in.) into the hole to fix it.

(b) Hold the hexagonal portion of the No. 2 camshaft with a
wrench, and remove the camshaft timing gear set bolt.

NOTICE:

Be careful not to damage the cylinder head and valve lifter

with the wrench.

(c) Separate the camshaft timing gear from the No. 2 cam-
shaft.

(d) Rotate the camshaft counterclockwise using the wrench
so that the cam lobes of No. 1 cylinder faces upward as
shown in the illustration.

(e) Using several steps, loosen and remove the 8 bearing
cap bolts uniformly in the sequence as shown in the il-
lustration.

(f)  Remove the 4 bearing caps and No. 2 camshaft.
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12. REMOVE CHAIN TENSIONER ASSY NO.2

(@) Remove the chain tensioner No. 2 bolt, and then remove
the chain tensioner No. 2 and camshaft timing gear.

13. REMOVE CAMSHAFT

NOTICE:

As the thrust clearance of the camshaft is small, the cam-

shaft must be kept level while it is being removed. If the

camshaft is not kept level, the portion of the cylinder head

which are received the shaft thrust may crack or be dam-

aged, causing the camshaft to seize or break. To avoid this,

the following steps should be carried out.

(a) Hold the hexagonal portion of the No. 1 camshaft with a
wrench, and loosen the camshaft timing gear set bolt.
NOTICE:
¢ Be careful not to damage the cylinder head and valve
lifter with the wrench.
# Do not disassemble the camshaft timing gear assem-
bly.

(b) Slide the camshaft timing gear and separate the No. 1
chain from the camshaft timing gear.

(c) Rotate the No. 1 camshaft counterclockwise using the
wrench so that the cam lobes of No. 1 cylinder faces
downward as shown in the illustration.
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S0 () (O (d) Using several steps, loosen and remove the 8 bearing
eﬁ,ﬁ—/)l—é’lﬂﬁl -1 cap bolts in the sequence as shown in the illustration.
F 1 s E T 75 = (e) Remove the 4 bearing caps.

AT6515

(f)  Remove the camshaft timing gear set bolt with the No. 1
camshatt is lifted up, and then remove the No. 1 camshaft
and camshaft timing gear w/ No. 2 chain.

(g) Tie the No. 1 chain with a string as shown in the illustra-
tion.

NOTICE:

Be careful not to drop anything inside the timing chain cov-

er.

14. INSTALL CAMSHAFT

I
| E-#%’%{;:ﬁ@.m-- NOTICE:
\_) e As the thrust clearance of the camshaft is small, the cam-

aesi7|  shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

Mark Links (a) Align the mark link (yellow) with the timing mark (1 dot
mark) of the camshaft timing gear as shown in the illustra-
tion.

(b)  Apply new engine oil to the thrust portion and journal of
the camshafts.

Timing Mark
Y ATE518
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(c)

U]

Temporarily put the No. 1 chain on the No. 2 chain of the
camshaft timing gear.

Align the knock pin hole of the camshaft timing gear with
the knock pin of the No. 1 camshaft, and insert the No. 1
camshaft into the camshaft timing gear.

Temporarily install the camshaft timing gear set bolt.

Set the No. 1 camshaft onto the RH cylinder head with the
cam lobes of the No. 1 cylinder faced downward as shown
in the illustration.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

Using several steps, install and tighten the 8 bearing cap
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque:

9.0 N'm (92 kgf-cm, 80 in..Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head
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0]

15.

(a)

Rotate the No. 1 camshaft clockwise using the wrench so
that the timing mark of the camshaft timing gear is aligned
with the timing marks of the camshatft bearing cap.

Align the paint mark of the No. 1 chain with the timing
mark of the camshaft timing gear.

Hold the hexagonal portion of the No. 1 camshaft with a
wrench, and tighten the camshaft timing gear set bolt.
Torque: 100 N-m (1,020 kgf-cm, 74 ft:1bf)

INSTALL CHAIN TENSIONER ASSY NO.2
While pushing in the tensioner, insert a pin of @ 1.0 mm
(0.039 in.) into the hole to fix it.

Temporarily install the camshaft timing gear and chain
tensioner No. 2 and align the mark links (yellow) with the
timing marks (1 dot mark) of the camshaft timing gears.
Tighten the chain tensioner No. 2 bolt.

Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)
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16. INSTALL NO.2 CAMSHAFT

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(a) Set the No. 2 camshaft onto the RH cylinder head with the
cam lobes of No. 1 cylinder faced upward as shown in the
illustration.

(b) Install the 4 bearing caps in their proper locations.
(c) Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

(d) Using several steps, install and tighten the 8 bearing cap
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque:
9.0 N'm (92 kgf-cm, 80 in.:Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

(e) Rotate the No. 2 camshaft clockwise using the wrench so
that the knock pin of the No. 2 camshaft is aligned with the
knock pin hole of the camshaft timing gear.
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17

(a)

Hold the hexagonal portion of the No. 2 camshaft with a
wrench, and install the camshaft timing gear set bolt.
Torque: 100 N'-m (1,020 kgf-cm, 74 ft:1bf)

Remove the pin from the chain tensioner No. 2.

INSTALL CHAIN TENSIONER ASSY NO.1

While turning the stopper plate of the tensioner clockwise,
push in the plunger of the tensioner as shown in the il-
lustration.

While turning the stopper plate of the tensioner counter-
clockwise, insert a bar of @ 3.5 mm (0.138 in.) into the
holes in the stopper plate and tensioner to fix the stopper
plate.

Install the chain tensioner with the 2 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

Remove the bar from the chain tensioner.

Install a new gasket and the timing chain cover plate with
the 4 bolts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

Turn the crankshaft pulley 2 complete revolutions slowly,
and align the notch with the timing mark "0” of the timing
chain cover.
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()

Check that the timing marks of the camshaft timing gears
are aligned with the timing marks of the bearing cap as
shown in the illustration.

18. SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-7)
19. INSPECT VALVE CLEARANCE (See page 14-7)
20. ADJUST VALVE CLEARANCE (See page 14-T7)

2004 4RUNNER REPAIR MANUAL (RM1059U)

21.
(@)

INSTALL CYLINDER HEAD COVER SUB-ASSY LH
Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head, timing chain cover and cylinder head cover.

Apply a continuous bead of the seal packing (diameter 2
—3mm (0.08 — 0.12 in.)) to the cylinder head and timing
chain cover as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head cover within 3 minutes after apply-
ing seal packing. After installing it, cylinder head cover
bolts and nuts must be tightened within 15 minutes. Other-
wise the seal packing must be removed and reapplied.

(©)
(d)

Install the seal washers to the bolts.

Install the cylinder head cover with the 10 bolts and 2
nuts. Tighten the bolts and nuts uniformly in several
steps.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

INSTALL CYLINDER HEAD COVER SUB-ASSY
Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head, timing chain cover and cylinder head cover.
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(b)  Apply a continuous bead of the seal packing (diameter 2
-3 mm (0.08 — 0.12 in.)) to the cylinder head and timing
chain cover as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head cover within 3 minutes after apply-

‘ ! ing seal packing. After installing it, cylinder head cover

ﬁﬁo A bolts and nuts must be tightened within 15 minutes. Other-
Seal Width: 2 -3 mm aem0| Wise the seal packing must be removed and reapplied.

(c) Install the seal washers to the bolts.

(d) Install the cylinder head cover with the 10 bolts and 2
nuts. Tighten the bolts and nuts uniformly in several
steps.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

TCRCO=CO
‘I = ’/QFO*

Tog]

’ : \LD(,\ ‘—/' h k AT72943

23. INSTALL IGNITION COIL ASSY
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
24. INSTALL INTAKE AIR SURGE TANK
(a) Install a new gasket to the intake air surge tank.
(b) Using the socket hexagon wrench 8, install the intake air surge tank with the 4 bolts.
Torque: 28 N-m (286 kgf-cm, 21 ft1bf)
(c) Install the 2 intake air surge tank nuts.
Torque: 28 N-m (286 kgf-cm, 21 ft1bf)
(d) Install the 2 surge tank stays with the 4 bolts.
Torque: 21 N-m (214 kgf-cm, 15 ft:1bf)
(e) Install the oil baffle plate with the bolt.
Torque: 9.0 N-m (92 kgf-cm, 80 in..1bf)
() Install the throttle body bracket with the 2 bolts.
Torque: 21 N-m (214 kgf-cm, 15 ft1bf)
g) Install the 3 wire harness clamps and hose clamp.
h) Connect the throttle body w/ motor connector.

i)  Connect the 2 VSV connectors.
j)  Connect the ventilation hose.
k) Connect the fuel vapor feed hose.
) Connect the 2 water by—pass hoses.
25. INSTALL AIR CLEANER ASSY (See page 10-7)
26. CONNECT VENTILATION HOSE NO.2
27. ADD ENGINE COOLANT (See page 16-5)
28. CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
29. INSTALL V-BANK COVER
(a) Install the V-bank cover with the 2 nuts.
Torque: 7.5 N-m (76 kgf-cm, 66 in..1bf)
30. INSPECT IGNITION TIMING (See page 14-1)
SST 09843-18040
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CAMSHAFT (LH BANK) (1GR-FE)
COMPONENTS

8 7.5 (76, 66 in.1bf)
I

V-bank Cover

Mass Air Flow : Ventilation Hose No. 2
Meter Connector

v N-m (kgf-cm, ft-Ibf) |: Specified torque T
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VSV Connector

28 (286, 21)

Water By—pass Hose

VSV Connector

Fuel Vapor Feed Hose
Throttle Body w/

Motor Connector §ED

Surge Tank
Stay No. 1

Throttle Body Bracket

Ventilation H‘ose No. 1

Ignition
Coil Assy

Cylinder Head Cover
Sub-assy

Cylinder Head Cover Gasket |
= Cylinder Head Cover
2 = )1 Gasket No. 2

@ Gasket

9.0 (92, 80 in. Ibf)

Chain Tensioner Assy No. 1

N'm (kgf-cm, ft-Ibf) |: Specified torque

y 4 Non-reusable part

AT6463
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ENGINE MECHANICAL

,{} 9.0 (92, 80 in.Ibf)

=
Camshaft Bearing Cap No. 3

v

No. 4 Camshaft Sub—assy

No. 3 Camshaft Sub—assy
Camshaft Bearing
Cap No. 2

Camshaft Timing Gear Assy

14
@
No. 2 Chain Sub-assy
Camshaft Timing Gear
&

No. 1 Chain Sub-assy

¥ N'm (kgf-cm, ftIbf) |: Specified torque
Author :

f
\ Camshaft Bearing Cap

AT6476
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REPLACEMENT

. DRAIN ENGINE COOLANT (See page 16-5)

REMOVE V-BANK COVER (See page 10-7)

DISCONNECT VENTILATION HOSE NO.2 (See page 10-T7)

REMOVE AIR CLEANER ASSY (See page 10-7)

REMOVE INTAKE AIR SURGE TANK (See page 14-132)

REMOVE IGNITION COIL ASSY

REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-132)

REMOVE CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-132)

0. REMOVE CHAIN TENSIONER ASSY NO.1 (See page 14-132)
11. REMOVE NO.4 CAMSHAFT SUB-ASSY
NOTICE:
As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

SePNPaRLNS

(a) While pushing down the chain tensioner No. 3, insert a pin
of ¢ 1.0 mm (0.039in.) into the hole to fix it.

(b) Hold the hexagonal portion of the No. 4 camshaft with a
wrench, and remove the camshaft timing gear set bolt.

NOTICE:

Be careful not to damage the cylinder head and valve lifter

with the wrench.

(c) Separate the camshaft timing gear from the No. 4 cam-
shaft.

vy R ~ < <‘~Q\ 2 AT6481

(d) Using several steps, loosen and remove the 8 bearing
cap bolts uniformly in the sequence as shown in the il-
lustration.

(e) Remove the 4 bearing caps and No. 4 camshaft.

Y AT6482

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 267



14-149

ENGINE MECHANICAL — CAMSHAFT (LH BANK) (1GR-FE)

2004 4RUNNER REPAIR MANUAL (RM1059U)

12. REMOVE CHAIN TENSIONER ASSY NO.3

(@) Remove the chain tensioner No. 3 bolt, and then remove
the chain tensioner No. 3 and camshaft timing gear.

13. REMOVE NO.3 CAMSHAFT SUB-ASSY

NOTICE:

As the thrust clearance of the camshaft is small, the cam-

shaft must be kept level while it is being removed. If the

camshaft is not kept level, the portion of the cylinder head

which are received the shaft thrust may crack or be dam-

aged, causing the camshaft to seize or break. To avoid this,

the following steps should be carried out.

(@) Release the chain tension between the camshaft timing
gear (LH bank) and crankshaft timing gear by turning the
crankshaft pulley counterclockwise slightly.

(b) Hold the hexagonal portion of the No. 3 camshaft with a
wrench, and loosen the camshaft timing gear set bolt.
NOTICE:
¢ Be careful not to damage the cylinder head and valve
lifter with the wrench.
¢ Do not disassemble the camshaft timing gear assem-
bly.

(c) Slide the camshaft timing gear and separate the No. 1
chain from the camshaft timing gear.
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(d) Using several steps, loosen and remove the 8 bearing
cap bolts uniformly in the sequence as shown in the il-
lustration.

(e) Remove the 4 bearing caps.

B O
7 s =r

(f)  Remove the camshaft timing gear set bolt with the No. 3
camshatt is lifted up, and then remove the No. 3 camshaft
and camshaft timing gear w/ No. 2 chain.

(g) Tie the No. 1 chain with a string as shown in the illustra-
tion.

NOTICE:

Be careful not to drop anything inside the timing chain cov-

er.

14. INSTALL NO.3 CAMSHAFT SUB-ASSY

NOTICE:

As the thrust clearance of the camshaft is small, the cam-

shaft must be kept level while it is being installed. If the

camshaft is not kept level, the portion of the cylinder head

which are received the shaft thrust may crack or be dam-

aged, causing the camshaft to seize or break. To avoid this,

the following steps should be carried out.

(a) Align the mark link (yellow) with the timing mark (2 dot
marks) of the camshaft timing gear as shown in the il-
lustration.

(b)  Apply new engine oil to the thrust portion and journal of
the camshafts.

Mark Links
A

Timing Marks
Y 9 AT6430
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(c)

U]

Temporarily put the No. 1 chain on the No. 2 chain of the
camshaft timing gear.

Align the knock pin hole in the camshaft timing gear with
the knock pin of the No. 3 camshaft, and insert the No. 3
camshaft into the camshatft timing gear.

Temporarily install the camshaft timing gear set bolt.

Set the No. 3 camshaft onto the LH cylinder head with the
cam lobes of the No. 2 cylinder faced downward as shown
in the illustration.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

Using several steps, install and tighten the 8 bearing cap
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque:

9.0 N'm (92 kgf-cm, 80 in..Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head
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0]

15.
(a)

16.

Align the paint mark of the No. 1 chain with the timing
marks of the camshaft timing gear.

Hold the hexagonal portion of the No. 3 camshaft with a
wrench, and tighten the camshaft timing gear set bolt.
Torque: 100 N-m (1,020 kgf-cm, 74 ft.1bf)

INSTALL CHAIN TENSIONER ASSY NO.3
While pushing in the tensioner, insert a pin of ¢ 1.0 mm
(0.039 in.) into the hole to hold it.

Temporarily install the camshaft timing gear and chain
tensioner No. 3 and align the mark links (yellow) with the
timing marks (1 dot mark and 2 dot marks) of the camshaft
timing gears.

Tighten the chain tensioner No. 3 bolt.

Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

INSTALL NO.4 CAMSHAFT SUB-ASSY

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.
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(a)

Align the knock pin hole in the camshaft timing gear with
the knock pin of he No. 4 camshaft, and insert the No. 4
camshaft into the camshaft timing gear.

Temporarily install the camshaft timing gear set bolt.

Install the 4 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads of the bear-
ing cap bolts.

Using several steps, install and tighten the 8 bearing cap
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque:

9.0 N'm (92 kgf-cm, 80 in.:Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

Hold the hexagonal portion of the No. 4 camshaft with a
wrench, and tighten the camshaft timing gear set bolt.
Torque: 100 N-m (1,020 kgf-cm, 74 ft:1bf)

Remove the pin from the chain tensioner No. 3.

Release the chain tension between the camshaft timing
gear (RH bank) and crankshaft timing gear by turning the
crankshaft pulley clockwise slightly.
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17.
18.
19.
20.
21.
22,
23.

24,
25.
26.
27.
28.
29,

(@)

30.

INSTALL CHAIN TENSIONER ASSY NO.1 (See page 14-132)

SET NO. 1 CYLINDER TO TDC/COMPRESSION (See page 14-7)
INSPECT VALVE CLEARANCE (See page 14-7)

ADJUST VALVE CLEARANCE (See page 14-T7)

INSTALL CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
INSTALL IGNITION COIL ASSY

Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)

INSTALL INTAKE AIR SURGE TANK (See page 14-132)

INSTALL AIR CLEANER ASSY (See page 10-7)

CONNECT VENTILATION HOSE NO.2

ADD ENGINE COOLANT (See page 16-5)

CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
INSTALL V-BANK COVER

Install the V-bank cover with the 2 nuts.

Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

INSPECT IGNITION TIMING (See page 14-1)

SST 09843-18040
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CYLINDER HEAD GASKET (1GR-FE)
COMPONENTS

g—{ 7.5 (76, 66 in. 1bf)

V-Bank Cover

Mass Air Flow Metﬁlﬁ——--- ;
Connector

Ventilation Hose No. 2 Air Cleaner Assy

Battery Tray

Fuel Pipe Sub—assy No. 1

Fuel Pipe Sub-assy No. 2

y LN'm (kgf-cm, ft-Ibf) |: Specified torque

Fuel Pipe Clamp

AT6470
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5.0 (51, 44 in.-1bf)

Radiator Support Seal Upper

Fan Shroud

Fan w/ Fluid Coupling

Fan and Generator V Belt

v | N'm (kgf-cm, ft-Ibf) | Specified torque AToses
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Transmission Oil Filler
Qil Level Gauge Tube Sub-assy

@) Oil Level Gauge Guide ~ ATF Level Gauge

Q

W
@-’mu‘n )
)

# O-ring — @

43 (438, 32)

Generator Assy )
L& Terminal Cap

=5 H Generator Wire
v

Cooler Compressor Assy

Generator Connector

8.0 (82, 71 in.1bf)

Wire Harness Clamp Bracket

Cooler Compressor Connector

y | N'm (kgf-cm, ftlof) |: Specified torque 4 Non-reusable part ATeaTt
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ENGINE MECHANICAL —

CYLINDER HEAD GASKET (1GR-FE)

Water By—pass Hose No. 2

Water By—pass Hose No. 3
& O-ring

e et
/0

Water Inlet
* Gasket

Water By—pass
Hose No. 1

T
39 (398, 29) |

90(92, 80 in.1bf) LS8 |

9.0 (92, 80 in. 1bf) |—&

N'm (kgf-cm, ft-Ibf) |: Specified torque

y 4 Non-reusable part

e

TR

B
“ [y
X

B

Idier Pulley Sub—assy No. 2 ‘._\.--w“““‘
Idler Pulley Sub—assy No. 1
M (54 661,40) |
@\_@ﬁ—— Oil Cooler Hose (w/ Oil Cooler)

p

. 29
%‘ i
=a )\ He )

AT AT
WG g
k SR é

e

9.0 (92, 80 in.1bf)

Oil Pan Sub—assy
"S> ¢ Gasket

Oil Strainer Sub—assy

€ 9.0 (92, 80in.1bf)

i Qil Pan Sub-assy No. 2

&— & Gasket

¢ 40 (408, 30)

Qil Pan Drain Plug

36 (367, 27)

AT6467
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VSV Connector
28 (286, 21)
Water By—pass Hose M

} : Intake Air Surge Tank
:E ] ABEN N _ VSV Connector
e D, ‘ -‘ Fuel Vapor Feed Hose
Throttle Body w/ L / <A
Motor Connector : < ;
s

Surge Tank
Stay No. 1

A

Ventilation.Hose No. 1

9.0 (92, 80 in. Ibf)

i i o
G

/

%\ Oil Baffle Plate — %
Cylinder Head Cover

Sub-assy

Ignition
Coil Assy

Cylinder Head Cover
Sub-assy LH

= -
g

9.0 (92, 80 in. 1bf)

Cylinder Head Cover
Gasket No. 2

Camshaft Timing

Cylinder Head Cover Gasket 1
o= » Oil Control Valve Assy

N'm (kgf-cm, ft'Ibf) |: Specified torque ;

y # Non-reusable part AT6468
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Timing Chain or Belt Cover Sub—assy

23 (235, 17) — %

# Timing Gear Case or ,
Tl m sl 3 e Chain Vibration Damper No. 2

Chain Tensioner Slipper

Idle Gear Shaft No. 1
Idle Gear No. 1

Idle Gear Shaft
No. 2

N'm (kgf-cm, ft'Ibf) |: Specified torque

y @ Non-reusable part AT6469
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26 (265, 19)

Intake Manifold

Compression Spring

=
# Gasket
Exhaust Pipe Assy Front .
® Gasket e
@ Gasket
# Gasket ' 4 =

S —e " S — e Gasket
| e[EEnmE e

|

) : Heater Water Outlet Hose

' = (From Heater Unit)

i . Water By—pass Joint RR
PO . o

Manifold Stay -
Exhaust Manifold
Sub-assy RH

9.0 (92, 80 in. Ibf)

N'm (kgf-cm, ft-Ibf) |: Specified torque
v 4 Non-reusable part

AT64T2
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9.0 (92, 80 in.1bf)

Q12205 1 |

»

ﬁ— Camshaft Bearing Cap No. 1

No. 1 Camshaft

\
Camshaft Bearing Cap No. 3 ‘@

Q

Camshaft Bearing Cap No. 3 w = Camshaft Bearing Cap No. 2
No. 2 Camshaft l(.(— ‘ 79 Camshaft Timing Qe.ar
TR Cry Camshaft Timing
£ f(«('@ - Gear Assy
=

No. 2 Chain Sub—assy
See page 14-163

1st: 36 (367, 27) 19 (194, 14)
2nd: Turn 180° i
A

Plate Washer ——@ "

g oo (1,020, 74)

Chain Tensioner Assy No. 2

c)J]—Camshaf'c Bearing No. 2

Cylinder Head Sub-assy

4 Cylinder Head Gasket

N-m (kgf-cm, ft'lbf) |: Specified torque

y 4 Non-reusable part ATGATT

2004 4RUNNER REPAIR MANUAL (RM1059U)
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REPLACEMENT

REMOVE COOL AIR INLET NO.1

e

Remove the ATF level gauge.

-~

REMOVE MANIFOLD STAY

Rau)

—

PPSsNg PNsTn P eNS

\J/:‘w — ¢ ,&\
S O

SIS e )
Nrksgs o=

v .9]76533
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Remove the 3 bolts and manifold stay.
REMOVE EXHAUST MANIFOLD SUB-ASSY RH

Disconnect the A/F sensor connector.

Remove the 6 nuts, exhaust manifold and gasket.
DISCONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)
DISCONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)
10.

(@)
(b)

1.

(@)
(b)

12.

@)

WORK FOR PREVENTING GASOLINE FROM SPILLING OQUT (See page 11-1)
REMOVE CHAIN SUB-ASSY (See page 14-119)

Remove the 2 bolts and cool air inlet w/ air cleaner hose.
REMOVE TRANSMISSION OIL FILLER TUBE SUB-ASSY

Remove the bolt and pull out the oil filler tube.
Remove the O-ring from the oil filler tube.
REMOVE EXHAUST PIPE ASSY FRONT (See page 15-2)

REMOVE INTAKE MANIFOLD
Disconnect the 6 fuel injector connectors.

Remove the 10 bolts, intake manifold and 2 gaskets.
REMOVE WATER BY-PASS JOINT RR

Disconnect the engine coolant temperature sensor con-
nector.

Disconnect the heater hose.

Remove the 2 bolts, 4 nuts, water by—pass joint RR and
2 gaskets.
Remove the O-ring from the water outlet pipe.

REMOVE CAMSHAFT TIMING GEARS AND NO.2
CHAIN (RH BANK)

While raising up the chain tensioner No. 2, insert a pin of
¢ 1.0 mm (0.039 in.) into the hole to fix it.
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e e BT
— ﬁff:ﬂr—gﬁiﬁ 3
i

I SR

i

Y AT2967

(b) Hold the hexagonal portion of the camshaft with a

wrench, and remove the 2 bolts, camshaft timing gear,

camshaft timing gear assembly and timing chain No. 2.

NOTICE:

4 Be careful not to damage the cylinder head and valve
lifter with the wrench.

¢ Do not disassemble the camshaft timing gear assem-

bly.

13. REMOVE CHAIN TENSIONER ASSY NO.2

(a) Remove the bolt and chain tensioner No. 2.

14. REMOVE CAMSHAFTS

NOTICE:

As the thrust clearance of the camshaft is small, the cam-

shaft must be kept level while it is being removed. If the

camshaft is not kept level, the portion of the cylinder head

which are received the shaft thrust may crack or be dam-

aged, causing the camshaft to seize or break. To avoid this,

the following steps should be carried out.

(a) Rotate the camshafts counterclockwise using the wrench
so that the cam lobes of No. 1 cylinder face each direction
as shown in the illustration.

Using several steps, loosen and remove the 16 bearing
cap bolts uniformly in the sequence as shown in the il-
lustration.

(c) Remove the 8 bearing caps and 2 camshafts.

15. REMOVE CAMSHAFT BEARING NO.2

2004 4RUNNER REPAIR MANUAL (RM1059U)

16. REMOVE CYLINDER HEAD SUB-ASSY
(@) Remove the 2 bolts and separate the 2 ground cables.
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Y == ATE273

TR NS
s(\.,ﬂ ) @7\/
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DN o wv
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Af6805

(b)

Using several steps, loosen the 8 cylinder head bolts on
the cylinder head uniformly with a 10 mm bi-hexagon
wrench in the sequence as shown in the illustration. Re-
move the 8 cylinder head bolts and plate washers.

NOTICE:

*

*

(©)

Be careful not to drop the plate washers into the cylin-
der head.

Cylinder head warpage or cracking could result from
removing bolts in incorrect order.

Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

NOTICE:
Be careful not to damage the contact surfaces of the cylin-
der head and cylinder block.

HINT:

If the cylinder head is difficult to lift off, pry between the cylinder
head and cylinder block with a screwdriver.

17. REMOVE CYLINDER HEAD GASKET

? AT6820

2004 4RUNNER REPAIR MANUAL (RM1059U)

18.

(@)

19.

(a)

INSPECT CYLINDER HEAD SET BOLT

Using a vernier caliper, measure the thread outside diam-
eter of the bolt.

Standard outside diameter:

10.85 — 11.00 mm (0.4272 — 0.4331 in.)

Minimum outside diameter:

10.7 mm (0.421 in.)

INSTALL CYLINDER HEAD GASKET

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head and cylinder block.

Autheor : Date : 284
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ATB271

AT6272
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(b) Apply a continuous bead of the seal packing (diameter
2.5-3mm (0.098 - 0.118 in.)) to a new cylinder head gas-
ket as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head within 3 minutes after applying

seal packing. After installing it, cylinder head bolts must be

tightened within 15 minutes. Otherwise the seal packing
must be removed and reapplied.

(c) Place the cylinder head gasket on the cylinder block sur-
face with the Lot No. stamp upward.

NOTICE:

¢ Be careful of the installation direction.

¢ Place the cylinder head carefully in order to not dam-
age the gasket with the bottom part of the head.

20. INSTALL CYLINDER HEAD SUB-ASSY

(a) Place the cylinder head on the cylinder head gasket.

(b) Install the 8 cylinder head bolts.

HINT:

& The cylinder head bolts are tightened in 2 successive
steps (steps (3) and (5)).

# If any cylinder head bolt is broken or deformed, replace
it.
(1)  Apply a light coat of engine oil on the threads of the

cylinder head bolts.

(2) Install the plate washer to the cylinder head bolt.

(3) Using several steps, tighten each bolt uniformly with
a 10 mm bi-hexagon wrench in the sequence as
shown in the illustration.
Torque: 36 N-m (367 kgf-cm, 27 ft:1bf)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.
NOTICE:
Do not drop the washers into the cylinder head.

Author : Date : 285



ENGINE MECHANICAL —

14167
CYLINDER HEAD GASKET (1GR-FE)

180

Engine <:|
Front
Paint Mark

Y AT6274
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(4) Mark the front side of each cylinder head bolt with
paint.

(5) Retighten the cylinder head bolts 180 revolution
as shown.

(6) Check that the painted marks are now at 180kop-
posite to the engine front.

(c) Install the ground cables with the 2 bolts.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)

21. INSTALL CAMSHAFT BEARING NO.2

(a) Install the camshaft bearing No. 2 to the cylinder head.
NOTICE:

Clean the backside of the bearing and the bearing surface
of the cylinder head and let not stick the oils and fats.

22. INSTALL CAMSHAFTS

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(a) Set the crankshaft position.

(1) Using the crankshaft pulley set bolt, turn the crank-
shaft, and set the crankshaft set key into the left hor-
izontal position.

NOTICE:

Having the crankshaft at the wrong angle can cause the

piston head and valve head to come into contact with each

other when you install the camshaft, causing damage. So

always set the crankshaft at the correct angle.

(b) Apply new engine oil to the thrust portion and journal of
the camshafts.

(c) Place the 2 camshafts onto the cylinder head with the
cam lobes of No. 1 cylinder faced each direction as shown
in the illustration.

Autheor : Date : 286



14-168

ENGINE MECHANICAL - CYLINDER HEAD GASKET (1GR-FE)
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AT6286

2004 4RUNNER REPAIR MANUAL (RM1059U)

Install the 8 bearing caps in their proper locations.
Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

Using several steps, install and tighten the 16 bearing cap
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque:

9.0 N'm (92 kgf-cm, 80 in.:Ibf) for 10 mm (0.39 in.) head
24 N-m (245 kgf-cm, 18 ftIbf) for 12 mm (0.47 in.) head

Turn the camshafts clockwise until the knock pin comes
to 90%position to the cylinder head.

INSTALL CHAIN TENSIONER ASSY NO.2
While pushing in the tensioner, insert a pin of @ 1.0 mm
(0.0391in.) into the hole to fix it.

Install the chain tensioner No. 2 with the bolt.
Torque: 19 N-m (194 kgf-cm, 14 ft1bf)
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Mark Links

Timing Marks
Y g AT6287
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24,

(@)

(b)

(©)

INSTALL CAMSHAFT TIMING GEARS AND NO.2
CHAIN (RH BANK)

Align the mark links (yellow) with the timing marks (1 dot
mark) of camshaft timing gears as shown in the illustra-
tion.

Align the timing marks on the camshaft timing gears with
the timing marks on the bearing caps, and install the cam-
shaft timing gears with the chain to the RH camshafts.
Temporarily install the 2 camshaft timing gear bolts.

NOTICE:
Do not push camshaft timing gear assembly to the cam-
shaft forcibly when installing it.

25.
(a)
(b)
(©)

26.
@)

Hold the hexagonal portion of the camshaft with a
wrench, and tighten the 2 bolts.

Torque: 100 N-m (1,020 kgf-cm, 74 ft:1bf)

Remove the pin from the tensioner No. 2.

INSTALL WATER BY-PASS JOINTRR

Install a new O-ring to the water outlet pipe.

Apply soapy water to the O-ring.

Install 2 new gaskets and water by—pass joint RR with the
2 bolts and 4 nuts.

Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

Connect the heater hose.

Connect the engine coolant temperature sensor connec-
tor.

INSTALL INTAKE MANIFOLD
Set a new gasket on each cylinder head.

NOTICE:

Align the port holes of the gasket and cylinder head.
Be careful of the installation direction.

Set the intake manifold on the cylinder heads.

Install and tighten the 10 bolts uniformly in several steps.
Torque: 26 N-m (265 kgf-cm, 19 ft:1bf)

Connect the 6 fuel injector connectors.
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27.
28.

CONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)
CONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)

T\i& Mﬁlj shape is facing forward.

nuts uniformly in several steps.

; 7
s T
k\m‘f%/(

T T | (6) Connect the AJF sensor connector.

INSTALL MANIFOLD STAY

Install the manifold stay with the 3 bolts.

Torque: 40 N-m (408 kgf-cm, 30 ftIbf)

INSTALL EXHAUST PIPE ASSY FRONT (See page 15-2)
INSTALL TRANSMISSION OIL FILLER TUBE SUB-ASSY
Coat a new O-ring with ATF, and install them to the oil filler tube.
Push in the oil filler tube end into the oil pan lower tube.
Install the oil filler tube with the bolt.

Torque: 12 N-m (122 kgf-cm, 9 ft-1bf)

Install the ATF level gauge.

INSTALL COOL AIR INLET NO 1

Install the cool air inlet w/ air cleaner hose with the 2 bolts.
Torque: 12 N-m (122 kgf-cm, 9 ft-1bf)

INSTALL CHAIN SUB-ASSY (See page 14-119)

CHECK FOR FUEL LEAKS (See page 11-1)

CHECK FOR EXHAUST GAS LEAKS

INSPECT ENGINE IDLE SPEED (See page 14-1)

SST 09843-18030

INSPECT COMPRESSION (See page 14-1)

INSPECT CO/HC (See page 14-1)

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date :

29. INSTALL EXHAUST MANIFOLD SUB-ASSY RH
L (a) Set a new gasket to the RH cylinder head with the oval

'IV“:/ Forward Torque: 30 N-m (306 kgf-cm, 22 ft:1bf)

{
A3y NOTICE:
o l%glr u\';j Be careful of the installation direction.
N X e (b) Install the exhaust manifold with the 6 nuts. Tighten the

289
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CYLINDER HEAD GASKET NO.2 (1GR-FE)
COMPONENTS

g—{ 7.5 (76, 66 in. 1bf)

V-Bank Cover

Mass Air Flow

Meter Ccnnector%——---‘ e

Ventilation Hose No. 2 Air Cleaner Assy

Fuel Pipe Sub—assy No. 1

Fuel Pipe Sub-assy No. 2

Fuel Pipe Clamp

v N'm (kgf-cm, ft-Ibf) |: Specified torque i

2004 4RUNNER REPAIR MANUAL (RM1059U)
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5.0 (51, 44 in.-1bf)

Radiator Support Seal Upper

Fan Shroud

Fan w/ Fluid Coupling

Fan and Generator V Belt

v | N'm (kgf-cm, ft-Ibf) | Specified torque AToses

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Qil Level Gauge

@5— 4 O-ring

& Vane Pump Connector

Vane Pump Assy

43 (438, 32)

Generator Wire

Terminal Cap

Generator Connector
Cooler Compressor Assy

v - Lo i
=

43 (438, 32)
@ 8.0 (82, 71in.1b
AN EfZ5N

Wire Harness Clamp Bracket

N-m (kgf-cm, ftIbf) |: Specified torque

Y 4 Non-reusable part ATE466

Cooler Compressor Connector

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Water By—pass Hose No. 2

Water By—pass Hose No. 3
& O-ring

e et
/0

Water Inlet
* Gasket

Water By—pass
Hose No. 1

T
39 (398, 29) |

90(92, 80 in.1bf) LS8 |

9.0 (92, 80 in. 1bf) |—&

N'm (kgf-cm, ft-Ibf) |: Specified torque

y 4 Non-reusable part

e

TR

B
“ [y
X

B

Idier Pulley Sub—assy No. 2 ‘._\.--w“““‘
Idler Pulley Sub—assy No. 1
M (54 661,40) |
@\_@ﬁ—— Oil Cooler Hose (w/ Oil Cooler)

p

. 29
%‘ i
=a )\ He )

AT AT
WG g
k SR é

e

9.0 (92, 80 in.1bf)

Oil Pan Sub—assy
"S> ¢ Gasket

Oil Strainer Sub—assy

€ 9.0 (92, 80in.1bf)

i Qil Pan Sub-assy No. 2

&— & Gasket

¢ 40 (408, 30)

Qil Pan Drain Plug

36 (367, 27)

AT6467
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VSV Connector
28 (286, 21)
Water By—pass Hose M

} : Intake Air Surge Tank
:E ] ABEN N _ VSV Connector
e D, ‘ -‘ Fuel Vapor Feed Hose
Throttle Body w/ L / <A
Motor Connector : < ;
s

Surge Tank
Stay No. 1

A

Ventilation.Hose No. 1

9.0 (92, 80 in. Ibf)

i i o
G

/

%\ Oil Baffle Plate — %
Cylinder Head Cover

Sub-assy

Ignition
Coil Assy

Cylinder Head Cover
Sub-assy LH

= -
g

9.0 (92, 80 in. 1bf)

Cylinder Head Cover
Gasket No. 2

Camshaft Timing

Cylinder Head Cover Gasket 1
o= » Oil Control Valve Assy

N'm (kgf-cm, ft'Ibf) |: Specified torque ;

y # Non-reusable part AT6468
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Timing Chain or Belt Cover Sub—assy

23 (235, 17) &

23 (235,17, T A7
Crankshaft Pulley A

D !
\ &) !
250 (2,549, 184] O 23 (235, 17)

4 Timing Gear Case or st
Timing Chain Case Oil Seal ..~

Chain Tensioner Assy No. 1

No. 1 Chain Sub—assy @

Chain Tensioner Slipper

|dle Gear Shaft No. 1
Idle Gear No. 1
o=

Idle Gear Shaft
No. 2 el

19 (194, 18) Vo

—— Chain Vibration Damper No. 2

N'm (kgf-cm, ft-Ibf) |: Specified torque

v @ Non-reusable part AT6473
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26 (265, 19)

Intake Manifold

Water By—pass Joint RR

Heater Water Outlet Hose

& Gasket (From Heater Unit)

9.0 (92, 80 in.1bf)

" ©)_ e Gasket
#  Manifold Stay

i

v\' No. 2 - ‘q:@ <\ 6

[

Ly e Gasket\@
¢ Gasket 47 .
Exhaust Manifold \

Sub-assy LH

' Exhaust Front

Pipe Assy No. 2
R
N-m (kgf-cm, ft-lbf) |: Specified torque
vy ® Non-reusable part ATG474
2004 4RUNNER REPAIR MANUAL (RM1059U)
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V Camshaft Bearing Cap No. 3
Camshaft Bearing Cap No. 4 m

Camshaft Bearing Cap No. 2 V Camshaft Bearing Cap No. 3

No. 3 Camshaft Sub—assy

Camshaft Timing
Gear Assy No. 4 Camshaft Sub—assy
. @ No. 2 Chain Sub-assy
& See page 14-179
. 1st: 36 (367, 27)
Camshaft Timing Gear & and: Turn 180°
Chain Tensioner Assy No. 3 L Plate Washer

Cylinder Head LH

4 Cylinder Head Gasket No. 2

N'm (kgf-cm, ft-Ibf) |: Specified torque

¥ # Non-reusable part AT64TS
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REPLACEMENT

REMOVE MANIFOLD STAY NO.2

o RN

o NeTgw

=
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A

Y 1:—\72965
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(b)

. WORK FOR PREVENTING GASOLINE FROM SPILLING QUT (See page 11-1)
REMOVE CHAIN SUB-ASSY (See page 14-119)
REMOVE EXHAUST FRONT PIPE ASSY NO.2 (See page 15-2)

Remove the 3 bolts and manifold stay No. 2.

REMOVE EXHAUST MANIFOLD SUB-ASSY LH

Disconnect the A/F sensor connector.

Remove the 6 nuts, exhaust manifold and gasket.
DISCONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)
DISCONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)
REMOVE INTAKE MANIFOLD (See page 14-163)

REMOVE WATER BY-PASS JOINT RR (See page 14-163)
REMOVE CHAIN VIBRATION DAMPER NO.1

Remove the 2 bolts and chain vibration damper No. 1.

REMOVE CAMSHAFT TIMING GEARS AND NO.2
CHAIN (LH BANK)

While pushing down the chain tensioner No. 3, insert a pin
of ¢ 1.0mm (0.039 in.) into the hole to fix it.

Hold the hexagonal portion of the camshaft with a
wrench, and remove the 2 bolts, camshaft timing gear,
camshaft timing gear assembly and timing chain No. 2.

NOTICE:

*

*

12.

(a)

Be careful not to damage the cylinder head and valve
lifter with the wrench.

Do not disassemble the camshaft timing gear assem-
bly.

REMOVE CHAIN TENSIONER ASSY NO.3
Remove the bolt and chain tensioner No. 3.
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13. REMOVE CAMSHAFTS

NOTICE:

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

(a) Using several steps, loosen and remove the 16 bearing
cap bolts uniformly in the sequence as shown in the il-
lustration.

(b) Remove the 8 bearing caps and 2 camshafts.

14. REMOVE CYLINDER HEAD LH

(@) Remove the bolt and separate the ground cable.

(b) Using several steps, remove the 2 cylinder head bolts on
the cylinder head in the sequence as shown in the illustra-
tion.

(c) Using several steps, loosen the 8 cylinder head bolts on
the cylinder head uniformly with a 10 mm bi—hexagon
wrench in the sequence as shown in the illustration. Re-
move the 8 cylinder head bolts and plate washers.

NOTICE:

& Be careful not to drop the plate washers into the cylin-
der head.

4 Cylinder head warpage or cracking could result from
removing bolts in incorrect order.

(d) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.

HINT:

If the cylinder head is difficult to lift off, pry between the cylinder

head and cylinder block with a screwdriver.
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15. REMOVE CYLINDER HEAD GASKET NO.2

? AT6820

10-15mm

y <«m Seal Packing AT6275

AT6276
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16.

(@)

17.

(a)

INSPECT CYLINDER HEAD SET BOLT

Using a vernier caliper, measure the thread outside diam-
eter of the bolt.

Standard outside diameter:

10.85 — 11.00 mm (0.4272 — 0.4331 in.)

Minimum outside diameter:

10.7 mm (0.421 in.)

INSTALL CYLINDER HEAD GASKET NO.2

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the cylinder
head and cylinder block.

Apply a continuous bead of the seal packing (diameter
2.5-3mm (0.098 —0.118 in.)) to a new cylinder head gas-
ket as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Install the cylinder head within 3 minutes after applying
seal packing. After installing it, cylinder head bolts must be
tightened within 15 minutes. Otherwise the seal packing
must be removed and reapplied.

(©

Place the cylinder head gasket on the cylinder block sur-
face with the Lot No. stamp upward.

NOTICE:

¢ Be careful of the installation direction.

¢ Place the cylinder head carefully in order to not dam-
age the gasket with the bottom part of the head.

18. INSTALL CYLINDER HEAD LH

(@) Place the cylinder head on the cylinder head gasket.

(b) Install the 8 cylinder head bolts.

HINT:

& The cylinder head bolts are tightened in 2 successive
steps (steps (3) and (5)).

+ If any cylinder head bolt is broken or deformed, replace

it.
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(1)
()

@)

NOTICE:

Y ATB2T7

4)
)
(6)

180

Engine
Front

Paint Mark

Y AT6274

(1)
(@)

(d)

19.
NOTICE:

Apply a light coat of engine oil on the threads of the
cylinder head bolts.
Install the plate washer to the cylinder head bolt.

Using several steps, tighten each bolt uniformly with
a 10 mm bi-hexagon wrench in the sequence as
shown in the illustration.

Torque: 36 N-m (367 kgf-cm, 27 ftIbf)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.

Do not drop the washers into the cylinder head.

Mark the front side of each cylinder head bolt with
paint.

Retighten the cylinder head bolts 180 revolution
as shown.

Check that the painted marks are now at 180%op-
posite to the engine front.

Install the 2 cylinder head bolts.

Apply a light coat of engine oil on the threads of the
cylinder head bolts.

Using several steps, install and tighten the 2 cylin-
der head bolts uniformly in the sequence as shown
in the illustration.

Torque: 30 N-m (306 kgf-cm, 22 ft:1bf)
Install the ground cable with the bolt.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)
INSTALL CAMSHAFTS

As the thrust clearance of the camshaft is small, the cam-
shaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
which are received the shaft thrust may crack or be dam-
aged, causing the camshaft to seize or break. To avoid this,
the following steps should be carried out.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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(a) Set the crankshaft position.

(1) Using the crankshaft pulley set bolt, turn the crank-
shaft, and set the crankshaft set key into the left hor-
izontal position.

NOTICE:

Having the crankshaft at the wrong angle can cause the
piston head and valve head to come into contact with each
other when you install the camshaft, causing damage. So
aes0| always set the crankshaft at the correct angle.

(b)  Apply new engine oil to the thrust portion and journal of
the camshafts.

(c) Place the 2 camshafts onto the cylinder head with the
cam lobes of No. 2 cylinder faced each direction as shown
in the illustration.

(d) Install the 8 bearing caps in their proper locations.
(e) Apply a light coat of engine oil on the threads and under
the heads of the bearing cap bolts.

AT6285

ey 7 . (f)  Using several steps, install and tighten the 16 bearing cap

F\’qﬁ\—” jé bolts uniformly in the sequence as shown in the illustra-
=5 ="y X4 14 Xy tion.
= =1 G Torque:

9.0 N-m (92 kgf-cm, 80 in.-Ibf) for 10 mm (0.39 in.) head

24 N-m (245 kgf-cm, 18 ft Ibf) for 12 mm (0.47 in.) head

:&’"4 1217__16 \o
AT2568
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20.

(@)

(€)

INSTALL CHAIN TENSIONER ASSY NO.3
While pushing in the tensioner, insert a pin of ¢ 1.0 mm
(0.039in.) into the hole to fix it.

Install the chain tensioner No. 3 with the bolt.
Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

INSTALL CAMSHAFT TIMING GEARS AND NO.2
CHAIN (LH BANK)

Align the mark links (yellow) with the timing marks (1 dot
mark and 2 dot marks) of camshaft timing gears as shown
in the illustration.

Align the timing marks on the camshaft timing gears with
the timing marks on the bearing caps, and install the cam-
shaft timing gears with the chain to the LH camshafts.
Temporarily install the 2 camshaft timing gear bolts.

NOTICE:
Do not push camshaft timing gear assembly to the cam-
shaft forcibly when installing it.

Hold the hexagonal portion of the camshaft with a
wrench, and tighten the 2 bolts.

Torque: 100 N-m (1,020 kgf-cm, 74 ft:1bf)

Remove the pin from the tensioner No. 3.
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22. INSTALL CHAIN VIBRATION DAMPER NO.1
(a) Install the chain vibration damper No. 1 with the 2 bolts.
- Torque: 19 N-m (194 kgf-cm, 14 ft:1bf)

AT6292

23.
24,
25.
26.

INSTALL WATER BY-PASS JOINT RR (See page 14-163)
INSTALL INTAKE MANIFOLD (See page 14-163)

CONNECT FUEL PIPE SUB-ASSY NO.2 (See page 11-1)
CONNECT FUEL PIPE SUB-ASSY NO.1 (See page 11-1)

27. INSTALL EXHAUST MANIFOLD SUB-ASSY LH

(@) Set a new gasket to the LH cylinder head with the oval
shape is facing backward.

Oval shape | NOTICE:

Be careful of the installation direction.

(b) Install the exhaust manifold with the 6 nuts. Tighten the
nuts uniformly in several steps.
Torque: 30 N-m (306 kgf-cm, 22 ft:1bf)

areas| (C)  Connect the A/F sensor connector.

29,
30.
31.
32.
33.

34,
35.

INSTALL MANIFOLD STAY NO.2

Install the manifold stay No. 2 with the 3 bolts.
Torque: 40 N-m (408 kgf-cm, 30 ftIbf)

INSTALL EXHAUST FRONT PIPE ASSY NO.2 (See page 15-2)
INSTALL CHAIN SUB-ASSY (See page 14-119)
CHECK FOR FUEL LEAKS (See page 11-5)
CHECK FOR EXHAUST GAS LEAKS

INSPECT ENGINE IDLE SPEED (See page 14-1)
SST 09843-18030

INSPECT COMPRESSION (See page 14-1)
INSPECT CO/HC (See page 14-1)
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TIMING GEAR CASE OR TIMING CHAIN CASE OIL
SEAL (1GR-FE)

REPLACEMENT

1.  REMOVE V-BANK COVER (See page 10-7)

2. REMOVE RADIATOR SUPPORT SEAL UPPER

(@) Remove the 11 clips and radiator support seal upper.

3 REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
(a) Remove the 4 bolts and engine under cover.

4. LOOSEN FAN W/ FLUID COUPLING (See page 16-86)
5

6

T

14-186 ENGINE MECHANICAL —  TIMING GEAR CASE OR TIMING CHAIN CASE OL
—FE)

REMOVE FAN AND GENERATOR V BELT (See page 14-5)

REMOVE FAN W/ FLUID COUPLING (See page 16-6)

REMOVE CRANKSHAFT PULLEY (See page 14-119)

SST 09213-54015 (91651-60855), 09330-00021, 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05030)

8. REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(a) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the crankshaft. Wrap a tip of the

screwdriver with tape.

AT5330

p 9. INSTALL TIMING GEAR CASE OR TIMING CHAIN
o~ CASE OIL SEAL
@)
& \\Ej, (a) Apply MP grease to a new oil seal lip.
,U/q i (b) Using SST and a hammer, tap in the oil seal until its sur-
=1 Q,f face is flush with the timing chain cover edge.
R
[ SST  09226-10010
@p

AT6331

10. INSTALL CRANKSHAFT PULLEY (See page 14-119)
SST 09213-54015 (91651-60855), 09330-00021
11. INSTALL FAN W/ FLUID COUPLING (See page 16-6)
12. INSTALL FAN AND GENERATOR V BELT (See page 14-5)
13. FULLY TIGHTEN FAN W/ FLUID COUPLING (See page 16-6)
14. INSTALL RADIATOR SUPPORT SEAL UPPER
15. CHECK FOR ENGINE OIL LEAKS
16. INSTALL ENGINE UNDER COVER SUB-ASSY NO.1
(a) Install the engine under cover with the 4 bolts.
Torque: 29 N-m (296 kgf-cm, 21 ft1bf)
2004 4RUNNER REPAIR MANUAL (RM1059U)
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17. INSTALL V-BANK COVER
(a) Install the V-bank cover with the 2 nuts.
Torque: 7.5 N'm (76 kgf-cm, 66 in.-1bf)
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ENGINE REAR OIL SEAL (1GR-FE)

REPLACEMENT

1.  REMOVE AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-15)
2. REMOVE AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-29)

AT6328
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3. REMOVE DRIVE PLATE & RING GEAR SUB-ASSY
(a) Using SST, hold the crankshaft.
SST 09213-54015 (91651-60855), 09330-00021
(b) Remove the 8 bolts, front spacer, drive plate and rear
spacer.
4. REMOVE ENGINE REAR OIL SEAL
(a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.
5 INSTALL ENGINE REAR OIL SEAL

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the rear oil seal retainer edge.

SST 09223-78010
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AT6326

Adhesive

PO0601

AT6327

6.
(@)

INSTALL DRIVE PLATE & RING GEAR SUB-ASSY
Using SST, hold the crankshaft.
SST 09213-54015 (91651-60855), 09330-00021

Apply adhesive to 2 or 3 threads of the mounting bolt end.
Adhesive:

Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

Install the front spacer, drive plate and rear spacer on the
crankshaft.

Using several steps, install and tighten the 8 mounting
bolts uniformly in the sequence as shown in the illustra-
tion.

Torque: 83 N-m (846 kgf-cm, 61 ft:1bf)

7. INSTALL AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-15)
8. INSTALL AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-29)

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 308



14-190

ENGINE MECHANICAL - ENGINE (2UZ-FE)

ENGINE (2UZ-FE)

ADJUSTMENT
1. INSPECT COOLANT (See page 16-13)

Ll

5.

@)
(b)

A52038

INSPECT ENGINE OIL (See page 17-22)
INSPECT BATTERY SPECIFIC GRAVITY (See page 19-46)
INSPECT AIR CLEANER FILTER ELEMENT SUB_ASSY

HINT:
Use of the automatic tensioner has made the tension and flexi-
bility measurements unnecessary.

INSPECT FAN AND GENERATOR V BELT

Check that the indicator mark on the automatic tensioner
is within the A range as shown in the illustration.

When the mark is out of the standard range, exchange the
V belt with new one.

6. INSPECT V-RIBBED BELT TENSIONER ASSY (See page 14-194)

7.  WARM UP ENGINE

8.
(@)

(b)

2004 4RUNNER REPAIR MANUAL (RM1059U)

INSPECT IGNITION TIMING

When using hand-held tester or OBD Il scan tool.

(1) Connect the hand-held tester or OBD Il scan tool
to the DLCS.

(2) Please refer to the hand-held tester or OBD Il scan
tool operator’s for further details.

Ignition timing: 8 — 12° BTDC @ idle

(Transmission in neutral position)

(3) Disconnect the hand-held tester or OBD Il scan tool
from the DLC3.

When not using hand—held tester or OBD Il scan tool.

(1) Connect the tester probe of a timing light to the wire
of the ignition coil connector for No. 1 cylinder.
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AT0518

AT0516

AT0519
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(d)

(2) Using SST, connect the terminals TC and CG of the
DLCS.
SST 09843-18040

(3) Using the timing light, check the ignition timing.
Ignition timing: 8 — 12° BTDC @ idle
(Transmission in neutral position)

(4) Remove the SST from the DLC3.

(5) Disconnect the timing light from the engine.

INSPECT ENGINE IDLE SPEED

Connect the hand—held tester or OBD Il scan tool to the
DLCS.

Please refer to the hand-held tester or OBD Il scan tool
operators for further details.

Race the engine speed at 2,500 rpm for approx. 90 se-
conds.

Check the idle speed.

Idle speed: 700 + 50 rpm

If the idle speed is not as specified, check the air intake system.

(e)

HINT:

Disconnect the hand-held tester or OBD Il scan tool from
the DLC3.

INSPECT COMPRESSION

Remove the throttle body cover sub-assy.

Remove the air cleaner hose assy.

Disconnect the throttle control motor connector.
Remove the 8 ignition coils.

Remove the 8 spark plugs.

Disconnect the 8 injector connectors.

Inspect the cylinder compression pressure.

(1) Insert a compression gauge into the spark plug
hole.

(2) Fully open the throttle forcibly by hand.

(3) While cranking the engine, measure the compres-
sion pressure.

Always use a fully charged battery to obtain engine speed of
250 rpm or more.
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AT0520
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(4) Repeat steps (1) through (3) for each cylinder.
NOTICE:
This measurement must be done in as short a time as pos-
sible.
Compression pressure:
1,226 kPa (12.5 kgficmZ2, 178 psi) or more
Minimum pressure: 981 kPa (10.0 kgficm2, 142 psi)
Difference between each cylinder:
98 kPa (1.0 kgficm2, 14 psi) or less
(5) If the cylinder compression in one or more cylinders
is low, pour small amount of engine oil into the cylin-
der through the spark plug hole and repeat steps (1)
through (3) for cylinders with low compression.

# If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged.

& If pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

(h) Connect the 8 injector connectors.

(i)  Install the 8 spark plugs.

(j)  Install the 8 ignition cails.

(k)  Connect the throttle control motor connector.

() Install the air cleaner hose assy.

(m) Install the throttle body cover sub-assy.

11. INSPECT CO/HC

HINT:

This check is used only to determine whether or not the idle CO/
HC complies with regulations.

(a) Start the engine.

(b) Hold the engine at 2,500 rpm for approx. 180 seconds.

(c) Insert CO/HC meter testing probe at least 40 cm (1.3 ft)
into tailpipe during idling.
(d) Immediately check CO/HC concentration at idle and/or
2,500 rpm.
HINT:
When performing the 2 mode (2,500 rpm and idle) test, follow
the measurement order are prescribed by the applicable local
regulations.
If the CO/HC concentration does not comply with regulations,
troubleshoot in the order given below.
(1) Check the heated oxygen sensor operation
(See page 12-22).
(2) See the table below for possible causes, then in-
spect and correct the applicable causes if neces-

sary.
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co HC Symptom

Causes

Normal High Rough idle

1. Faulty ignitions:

#incorrect timing

#Fouled, shorted or improperly gapped plugs
2. Incorrect valve clearance

3. Leaky intake and exhaust valves

4. Leaky cylinder

High Rough idle

(Fluctuating HC reading)

Low

1. Vacuum leaks:

*PCV hose

#intake manifold

#Throttle body

2. Lean mixture causing misfire

High High Rough idle

(Black smoke from exhaust)

1. Restricted air filter

2. Faulty SF| system:

#Faulty pressure regulator
#Defective ECT sensor
#Faulty ECM

#Faulty injector

#Faulty throttle position sensor
#+Faulty MAF sensor
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FAN AND GENERATOR V BELT (2UZ-FE)
REPLACEMENT

1.  REMOVE FAN AND GENERATOR V BELT

(@) Loosen the belt tension by turning the belt tensioner
counterclockwise, and remove the drive belt.

HINT:

The pulley bolt for the belt tensioner has a left — hand thread.

7 BO0B0

INSPECT V-RIBBED BELT TENSIONER ASSY

Remove the V belt from the tensioner pulley. Then check that nothing gets caught the tensioner by
turning it clockwise and counterclockwise.

When a malfunction exists, replace the tensioner.

PIS

Pump

3. INSTALL FAN AND GENERATOR V BELT
(a) Setthe V belt to everything except the idler pulley No. 2,
R, L U as shown in the illustration.
(b) Loosen the V belt by turning the belt tensioner counter-
clockwise.
(c) Then set the V belt to the idler pulley.

Tensioner Idler No. 2

(d) After a new belt has been installed, check that the mark
is within the B range as shown in the illustration.
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VALVE CLEARANCE (2UZ-FE)

ADJUSTMENT

. DRAIN ENGINE COOLANT (See page 16-17)

SEPARATE BATTERY NEGATIVE TERMINAL

REMOVE THROTTLE BODY COVER SUB-ASSY

REMOVE AIR CLEANER HOSE ASSY

REMOVE RADIATOR SUPPORT SEAL UPPER

REMOVE FAN AND GENERATOR V BELT (See page 14-194)
REMOVE OIL COOLER PIPE (See page 14-296)

REMOVE TIMING BELT COVER SUB-ASSY NO.3 LH (See page 14-296)
REMOVE TIMING CHAIN OR BELT COVER NO.2 (See page 14-296)
REMOVE CYLINDER HEAD COVER SUB-ASSY

Remove the 9 bolts, 9 seal washers and cylinder head cover.
REMOVE CYLINDER HEAD COVER SUB-ASSY LH

Disconnect the PCV hose.

Remove the 9 bolts, 9 seal washers and cylinder head cover.

SE2TaePNOO LN

12. SET NO. 1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with timing
mark "0” of the No. 1 timing belt cover.

(b) Check that the timing marks of the camshaft timing pul-
leys and timing belt rear plates are aligned.

If not, turn the crankshaft 1 revolution (3604 and align the mark

as above.
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RH Cylinder Head

LH Cylinder Head

Front «

ADST17

Front @

LH Cylinder Head

Al4457

AD2213
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13.
(@)

INSPECT VALVE CLEARANCE

Check only the valves indicated.

(1) Using a feeler gauge, measure the clearance bhe
tween the valve lifter and camshaft.

(2) Record the out-of-specification valve clearance
measurements. They will be used later to determine
the required replacement adjust shim.

Valve clearance (Cold):

Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.25 — 0.35 mm (0.010 - 0.014 in.)

Turn the crankshaft 1 revolution (3604 and align the mark
as above.

Check only the valves indicated as shown. Measure the
valve clearance.

ADJUST VALVE CLEARANCE

Remove the timing belt (See page 14-296).

Remove the camshafts (RH Bank) (See page 14-321).

Remove the camshafts (LH Bank) (See page 14-330).

Remove the valve lifter and adjusting shim.

Determine the replacement adjusting shim size according

to these Formula or Charts:

(1) Using a micrometer, measure the thickness of the
removed shim.

(2) Calculate the thickness of a new shim so that the
valve clearance comes within the specified value.

T: Thickness of removed shim

A: Measured valve clearance

N: Thickness of new shim
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HINT:

Intake:

N=T+(A-0.20 mm (0.008 in.))

Exhaust:

N=T+(A-0.30 mm (0.012 in.))

(3) Select a new shim with a thickness as close as pos-
sible to the calculated value.

Shims are available in 41 increments of 0.020 mm (0.0008 in.),
from 2.00 mm (0.0787 in.) to 2.80 mm (0.1102 in.).

)
(9
(h)
0]
0]
(k)

Place a new adjusting shim on the valve.

Place the valve lifter.

Reinstall the camshafts (LH Bank) (See page 14-330).
Reinstall the camshafts (RH Bank) (See page 14-321).
Reinstall the timing belt (See page 14-296).

Recheck the valve clearance.

15. INSTALL CYLINDER HEAD COVER SUB-ASSY LH (See page 14-220)
16. INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-220)

17. INSTALL TIMING CHAIN OR BELT COVER NO.2 (See page 14-296)

18. INSTALL TIMING BELT COVER SUB-ASSY NO.3 LH (See page 14-296)
19. INSTALL OIL COOLER PIPE (See page 14-296)

20. INSTALL FAN AND GENERATOR V BELT (See page 14-194)

21. INSTALL RADIATOR SUPPORT SEAL UPPER

22. INSTALL AIR CLEANER HOSE ASSY
23. INSTALL THROTTLE BODY COVER SUB-ASSY
24. REFILL ENGINE COOLANT (See page 16-17)
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m Selection Chart (Intake)

2.430 (0.0957)
2.440 (0.0861)
| 2.450 (0.0865)
2.460 (0.0869)

TNV MV TS HANNMMY #002
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21312158238 8|R ISR |22 |22 |8|8|2|E|z|8 5|%|2
EIE|E|z|z|2|8|2|22|8|5|2|B|8|8|2 8|8|3|2|2a|alg2 8|33
SI5(8(8(8|8(5|8|8/8|8|8|8\8|8|18|8|8|8|8|Z2|2|2|2|8|8 2|8
2le|eigie|e e 2|2z |iele|e|gig|e o] el ok fod i 2iee
glE|2|8|8|8|8|%|8|8|8|2|8(8|3|8|8|R|8|8|8|2|8IB|F(8 2|8|8
oAb b Bt B et st et B S R T B R T B S e B B b e e e B 3183
] P =) ] ) ) ) ST Y Y PN] VI N M PN ) VIR S I P 4 A A DY B o |ai|ei

000—0.030 (0.0000—0.0012) 00 [o4]04 08|06 |08 0810101212 6]16

031-0.050 (0.0012—0.0020) 06[08(08[10[10[12[12]14[14 [8[18[20

051-0.070 (0.0020—0.0028) 08[10(10]12

071-0.090 (0.0028—0.0035) 0[12[12[14

)

2.800 (0.1102)

D

alelsiz|a|la|als|z|a|lale|alz|z|ale|ala
ERIBIZ|8|8|8(8|1218|2|2|8|F|5|8|5|B|3
5|E|8|8|8|8|8|8|8|8|2|a|8|e|8 82|88
HEEEE AR EEEEEE AR
zZieigiei2i2l2ie el |gie|g e g|1e
ﬂOgSD&DQE&QQSEDG Bg
B8 2|8|819 28 K
bt B B e e el B B B B e e B A B B et
o [ || o[ o | o | ol f o | | o f o f i | o [ o | | o | o | | i
2830(30{32|3234 36[38|38 40 (4042
32| 4040]42/42[44144
45[4444]46]6

BEEEER

BEEE

@[ 2.740 (0.1079)
2[| 2760 (0.1087,

[0.351-0.370 (0.0138—0.

(MBSO LIWS)

0.371-0.390 (0.0146—0.0154)

0.391—-0.410 {0.0154—0.0161}
0.411-0.430 (0.0162—0.0189)

0.431-0.450 (0.0170—0.0177}
0.451—0.470 (0.01768—0.0185)

0.471-0.490 (0.0185—0.0183)
0.491—0.510 (0.0193—0.0201)

0.511—0.530 (0.0201—0.0208) |32|

550 (0.0209—0.0217) |34

0217—-0.0224)
90 (0.0225—0.0232)

0.591—0.610 (0.0233—0.0240)

0.611—0.630 (0.0241—0.0248)

0.631—0.650 {0.0248—0.0256}

0.671—0.680 {0.0264—0.0272)

891—-0710 (0.0272—0.0280}
.711-0.730 (0.0280 0.

731—0.750 {0.0288—0.

Toyiny

751-0.770 {0.0286 |
.771-0.790 (0.0304 0.
791-0.810 (0.0311—0.

0.811-0.830 {0.0319—-0.0327}

0.831-0.850 (0.0327—0.0335)

0.851-0.870 (0.0335—0.0343}

0.871—-0.890 (0.0343—0.0350}

0.891-0.910 (0.0351—0.0358)

0.911—-0.930 (0.0359-0.0366)

aeq

lig
LLEDY

831-0.850 {0.0367—-0.0374)

971-0.990 (0.0382—

951-0.970 (0.0374-0.0382)

) 0390~
1398

0413}

12{14][14[18 B4
14/16]16[18 66
18[20]20] 686
76[78|60]80 80]
7880/8080]
|e0/30[80]
[60[80
8]
7880(80[80]
40[42[42|44 68]70170]72|72 78|78|80]80|80
42]44[44 68|70170|72|72]74|74 8080(80/80;
[4a]a8[46 72[74|74] 7876
2000 (0.0787} 2280 (0.0898) | 56 2,560 (0.1008}
2.020 (0.0795) 2.300 (0.0906) | 58 2.580 (0.1016)
2.040 (0.0803) 2320 (0.0013) | 80 2.600 (0.1024}
Intake valve clearance (Cold): 2.060 (0.0811) 2340 (0.0921) | 62 2.620 (0.1031)
0.15 — 0.25 mm (0.006 — 0.010 in.) 2.080 (0.0819) 2360 (0.0928) | 64 2.640 (0.1039}
2100 (0.0827) 2.380 (0.0937 56 2.660 (0.1047]
EXAMPLE: : {0.0987) (01347)
i o 2120 (0.0835) 2.400 (0.0945) 68 2.680 (0.1055}
The 2.300mm (0.0906 in.) shim is installed, 2,140 (0.0843) 2.420(0.0053) | 70 | 2.700(0.1063)
and the measured clearance is 0.440 mm 2160 (0.0850) 2.440 (0.0961) | 72 2.720 (0.1071)
(001?3 IFI) Rep[ace the 2300 mm (0_0906 2.180 (0.0858) 2.460 (0.0969) 74 2.740 (0.1079)
in¥sim withi:a No, 54 shim 2.200 (0.0866} 2.480 (0.0976) | 76 2.760 (0.1087)
; : : 2.220 (0.0874) 2500 (0.0984) | 78 2.780 (0.1094)
2.240 (0.0882) 2520 (0.0992) | 80 2.800 (0.1102)
2.260 (0.0890) 2,540 (0.1000)
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TNV MV TS HANNMMY #002

(MBSO LIWS)

Zlleow

0.471-0.490 (0.0185-0.0193)
0.491—0.510 (0.0193—0.0201)
0.511—0 530 (0.0201—0 0209)
0.531-0.550 (0.0209-0.0217)
| 0561—0570 (0.0217—00224)
0.571—0.580 (0.0225—0.0232)

0.591—0.610 (0.0233—0.0240)

B30 (0.0241—0.0248)

650 10.0248—0.0256)

670 10.0256—0.0284)

0.671—-0.650 10.0264—-0.0272)

0.681—0 710 (0.0272—0.0280)

0.711-0.730 (0.0280-0.0287)

0.731—0.750 {0.0288—0.0295)

0.771—-0.790 10.0304—0.0311)

0.751—0.770 (0.0296—0.0303)

0.791—0.810 (0.0311—0.0319)

0.831—0.850 (0.0327—0.0335)

72
74
76
78

0.851—0.870 (0.0335—0.0343)

0.871—0.880 {0.0343—0.0350}
0.891—-0.910
0.811-0.930

0.931—0.950
0.951-0.970
0.971-0.9%0

0!
0.991—1.010 (0.0390—0.0398)

1.011—1.030 (0.0398—0.0406)

1.031—1.050 (0.0406—0.0413)

1.051-1.070
1.071-1.080
1.091-1.110 (0.0430—0.0437)

0.0414-

1.111-1.130 (0.0437 —0.0445)

1.131-1.150 (0.0445-0.0453)

Exhaust valve clearance (Cold):

0.25 - 0.35 mm (0.010 — 0.014 in.)
EXAMPLE:

The 2.300mm (0.0906 in.) shim is installed,
and the measured clearance is 0.440 mm
(0.0173 in.). Replace the 2.300 mm (0.0906
in.) shim with a No. 44 shim.

80898080&080

80]8a]80]e0]
80]s0}

Adjusting Shim Selection Chart (Exhaust)
2|25 (2B (B[ El8(2181318|2|18|8(2|z5|8 1% 2(3]z1212|3|5le|8|8|5 5|2 2|8|2|8/8|2(BIE|EIE|2|2|8|2|8|8|5|R 8|28
S|18|8|5|8|18|8(8|8 3|2|2|215|2|2|2(2|3|3|2|3[2|2(2|2|2|2|5| 2815 |5|8|2 1525|528 |2 |2|2|2|2 218 212 2|2 2| 5|2 88 |E
slslsislsisls ol slelslsialsiaialsls]aldls|s aislalalsls als|alalais|als| ool old|ald|S|ol6ls ss Sl s|Sigla)s
< = i=] i< =3 = clele o = = =3
Z|2|818]2/918\8\8/218\8)318\8 518 \81212|8|8/218|8 8121882 1818/2\818/8\818)8\2)318)3| 8181818 |%)8/8\3/8/8)8|7)2 8|8 12
54 RS 5 ] s e R o S oo | o | o | o | o | o | o | ol f o | o | od [ | o[ o [ f o | e i | o | | x| o | | e | o | e | e | o | e | e | o | | e f o f o f o f o f | f | || o | | |
.000—0.030 (€ 0.0012) 00[00|00[0000[00{02[02[04]04[06 |06 |08 08| 10| 10| 12|12 14| 14| 16[ 16|18 18 26(28|28]30|20|32|3436|38|40 48|50|52
[ 0.081-0.050 (€ 020) 00[00[02[02[04 04060605 [08 [22] 303032 [32(34 34| 36[38 (40|42 50]5254]
051-0.070 D028] 0202|04|0406|06[08[08 1010 3252 |34]34 |36 36| 38|40 42|44 [52]54]50]
.071-0.080 (€ 0.003: 00 [04 0466|0508 06 [10]10[12[12 34[34]36{3538[38[ 404244 [ 46| 56]58]
091-0.110 (¢ 04 00]00 6]06[08[081 12[12]14]14 36(3638]38]40|40] 4244 46|48 |60
111-0130 005 000000 [ 10[10]1 3838 40[a0[42[42]44]25|48]50
1310150 005 00[00[00 00 ofi2[121 4040 |42[42[44 |44 46148 50|52 [64]
151=0.170 006" 00[00(00]00 |02 12{14]14[168 4214244144 4646|4850 (52|54 @
.171—0.180 (0. .0075! 00[00]00[a0[02]04 14[16]16]18 44|44]46]46|48|4850[52[54]56 66|68
.181—0.210 (¢ 0083 00{o0[00]00(02]04106 08 i2[14[14[16|16[18[18[20 |44]a6{464828[50[50(52 (54|56 |58 6870
.211—-0.230 .0091 00]00]00[00{02{04]|06{08 |10 14{16{16[18 182022 4014242 44 |44146]45 48 48|50150 (5252|5456 |58 |60 72|
G 0098 00{00]00]02|04]06]08 1012|1416 1618|1820 |20 zzIzzﬁ 42]44 4446464848 50|50 52| 52|54 | 54| 56| 58| 60|62 74
0138
.351—0.370 10,0138 -0.0146) 1320222&252525303032323434 [54]54 (565658586060 |62 62| 64|64 |66|66|68|70| 72| 74| 76| 78|80 B0|8BO|
6.371—0 390 (0.0146—0.0154) ZIE 565858 6060626264 54| [ 0|72|74|76 788080 |80)
0.351—0.410 (0.0154—0.0161) ”ﬁsamweaszsa&seHse 68170(70|72}74]76 E
0.411—0.430 (0.0162—0,0169) 6052626464 [666668 |68 7070727274 80
0.431-0.450 (0.0170—0.0177) 62[64[54]66 65|58 68 70|70 72| 72|74 74(76
0.451-0.470 (0.0176—0.0185) 3

00 2.000 (0.0787) 28 2280 (0.0898) 56 2.560 (0.1008)
02 2.020 {0.0795) 30 2.300 {0.0906} 58 2.580 (0.1016)
04 2.040 (0.0803) 32 2.320 (0.0913) 60 2600 (0.1024)
06 2.060 (0.0811) 34 2340 (0.0921) 682 2620 (0.1031)
08 2.080 (0.0819) 36 2.360 (0.0929) 64 2.640 (0.1039)
10 2.100 (0.0827) 38 2.380 (0.0937) 66 2.860 (0.1047)
12 2.120 10.0835) 40 2.400 (0.0945) 68 2.680 (0.1055)
14 2,140 10.0843) 42 2.420 (0.0953) 70 2.700 (0.1063)
16 2.160 (0.0850) 44 2.440 (0.0961) 72 2.720 (0.1071)
18 2.180 (0.0858) 46 2.460 (0.0969) 74 2.740 {0.1079)
20 2,200 (0.0866) 48 2.480 (0.0976) 76 2.760 (0.1087)
22 2.220 (0.0874) 50 2.500 (0.0984) 78 2.780 (0.1084)
24 2240 (0.0882) 52 2520 (0.0982) 80 2.800 (0.1102)
26 2.260 (0.0890) 54 2.540 (0.1000}
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14-200
ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

PARTIAL ENGINE ASSY (2UZ-FE)
COMPONENTS

Hood Sub-Assy

Throttle W/Motor I

Body Assy Connector

: =]
Air Cleaner Assy L) %
‘ Throttle Body
. Cover Sub-Assy

Engine Under Cover
Sub-Assy No. 1

¥ N-m (kgf-cm, ft-Ibf) |: Specified torque

A70493

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 319



14-201
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

Qil Cooler Inlet Hose No. 1

Transmission Qil Cooler Hose No. 1

N'm (kgf-cm, ft-Ibf) |: Specified torque sroies

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 320




14-202
ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

Propeller Shaft Assy @&

LB

Propeller Shaft Assy Front

| 37 (377, 27) for 14 mm Head
71 (724, 52) for 17 mm Head

) <3)
©- [ 88 (899, 65)

Autpmatic Tran‘s_mission Assy

Front Suspension \“‘K 37 (377, 27) for 14 mm Head
Member Bracket

71 (724, 52) for 17 mm Head

Drive Platé™._

pacer Rear See page 14-338

<8 7] 1st30(301,22)

2nd Turn 90
0 H

&

Drive Plate & R‘zng”
Gear Sub-Assy

Drive Plate Front Suspension

Spacer Front Member Bracket
Y .
N-m (kgf-cm, ft-Ibf) |: Specified torque Flywheel Housing
Non-reusable part Under Cover

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date :



14-203
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

Oil Level Gage Guide

Vane Pump Ass
P Y Transmission Qil Filler

Tube Sub—Assy

43 (438, 32)

Pump Bracket
Gasket

Exhaust Manifold
Heat Insulator No. 1

62 (632, 46)

Exhaust Manifold
.. Sub-Assy LH

Engine Mounting
Insulator Front

i

@
2

9.8 (100, 86 in_bf)

Engine Mounting @

Insulator Front % Z
Generator Assy %&x
Compressor ﬁ

R\ .
3 38 (387, 28) &2 7.5(80, 69 in.-1bf)

T Exhaust Manifold
>\
Compressor Stay ’

Heat Insulator No. 2

25 (255, 18)

N-m (kgf-cm, ft-Ibf) |: Specified torque

% Non-reusable part

AT0496

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 322



14-204
ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

Timing Chain or Belt Cover No. 2

B o - AN Qil Cooler Assy w/ Qil Filter
. D Timing Belt Cover Sub—Assy No. 3 LH

7.5 (80, 66 in.1bf)

N-m (kgf-cm, ft-Ibf) |: Specified torque

Non-reusable part

Y AT2735

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 323




14-205
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

: 18 (185, 13)
& 182 (84, 73in.1bf) :
‘
! i
‘ b
|

Vacuum Switching
g T
S -

Valve Assy No. 1

uel Pipe Clamp No. 2

Heater Water
Outlet Hose A

Water By—Pass ;
Pipe Hose No. 7 7{1

Ventilation Hose

18 (185, 13)

O-Ring

Water By—Pass Pipe
Sub-Assy

Ventilation Valve Sub-Assy
]
Knock| Control Sensor

N-'m (kgf-cm, ft'Ibf) |: Specified torque

y  Non-reusable part AT0499

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 324




14-206

ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

V-Ribbed Belt Tensioner Assy

Fan Bracket Sub—Assy
16 (160, 12) @

Timing Belt Cover
Sub-Assy No. 2

16 (160, 12)

e

9

gD T G@

W Crankshaft Damper Sub—Assy
39 (400, 24) S

Chain Tensioner Assy No. 1 e

Idler Pulley Sub—Assy Timing Belt Idler i

No. 2 % Sub-Assy No, 1. /
Cafnshaft ﬁmiﬁé'lgulley

g

; Timing Belt Plate//
| e RR RH
i @
A = O
B o
B
i = =
! =
@&
: =
! = ==X
| = ‘
; é o ,0 - Camshaft Timing Pulley
| = I S \
i ":‘ N ) Timing Belt Plate RR LH
. = :

Crank Shaft Timing Pulley

Timing Belt Idler
Crankshaft Position Sensor Plate No. 1 Sub-Assy No. 2 f q

Timing Chain Cover

Gasket No. 2
Timing Gear Cover Spacer

" N-m (kgf-cm, ftIbf) |: Specified torque

AT2736

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 325



14-207
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

Cylinder Head Cover Sub—-Assy

16 (160, 12)

7.5 (80, 66 in.Ibf)

Bearing Cap

Camshaft Setting Oil Seal ;

Camshaft Sub Gear No. 3 No. 2 Camshaft

Camshaft Sub Gear
Shaft Snap Ring @
Camshaft Sub Gear Wave Washer

| See page 14-306 | Semicircular Plug )
1st 32 (326, 24) K\)
2nd Turn 90

a [t <o [srmman]
3rd Turn 90 4 _47)\ &
Engine Wire Bracket

Camshaft Gear Spring

Camshaft Housing Plug

Cylinder Head Gasket

Y
N-m (kgf-cm, ft-bf) | : Specified torque

Non-reusable part

A70500
2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 326



14-208
ENGINE MECHANICAL

PARTIAL ENGINE ASSY (2U7Z-FE)

Qil Filler Cap Housing

6.0 (60, 53 in.Ibf)

Cylinder Head Cover
Sub-Assy LH

Bearing Cap 4%

Camshaft Setting Oil Seal
Camshaft Gear Spring

Camshaft Sub Gear No. 3
Camshaft Sub Gear Wave Washe

Camshaft Sub Gear H\@
Shaft Snap Ring ’ @

Engine Hanger No. 1

@—Oil Filler Cap

@ ﬁ Spark Plug
Spark Plug Tube Gasket

Gasket

/-

G

16 (160, 12)

Camshaft Oil Feed
Pipe Sub-Assy

R
‘,‘»"n‘m'?’ No. 3 Camshaft Sub—Assy

No. 4 Camshaft
Sub-Assy

See page 14-314
1st 32 (326, 24)
2nd Turn 90

3rd Turn 90

Y

N-m (kgf-cm, ft-lbf) |: Specified torque

Non-reusable part

Cylinder Head Gasket No. 2

AT2T41

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 327




ENGINE MECHANICAL —

14-209
PARTIAL ENGINE ASSY (2UZ-FE)

* Clyinder Block Water

Drain Cock Sub—Assy w

Crank Shaft Timing Pulley

18 (184, 13)

Water Pump Assy

7.5 (76, 66 in.-Ibf)

7.5 (76, 66 in.1bf)

N'm (kgf-cm, ftIbf) |: Specified torque
Non-reusable part
y % Precoated part

Gasket

Engine Rear Qil Seal Retainer

Engine Rear
Qil Seal

8.0 (82, 71 in.-Ibf)

* Clyinder Block Water
Drain Cock Sub—Assy

Qil Strainer Sub—assy

Qil Pan Sub—assy

Oil Pan Sub-assy No. 2

@—  Gasket

&—— Qil Pan Drain Plug

AT2722

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 328




14-210

ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

REPLACEMENT

Rt

SICIORNC)

—_—
o o
— =

_ -
LN

(@)
(b)

-

WORK FOR PREVENTING GASOLINE FROM SPILLING OUT (See page 11-31)
REMOVE AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-22)
REMOVE AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-37)
REMOVE HOOD SUB-ASSY

Disconnect the windshield washer hose.

Remove the 4 nuts, and hood sub-assy.

REMOVE THROTTLE BODY COVER SUB-ASSY

Remove the 2 cap nuts and throttle body cover sub—assy.

REMOVE AIR CLEANER HOSE ASSY

Disconnect the vacuum hoses (For P/S idle up and for fuel pressure regulator) and ventilation hose.
REMOVE AIR CLEANER ASSY

Disconnect the intake air flow meter connector.

Remove the air cleaner cap and air cleaner element.

Remove the 3 bolts and air cleaner assy.

REMOVE ENGINE UNDER COVER SUB-ASSY NO.1

REMOVE ENGINE UNDER COVER ASSY REAR

DRAIN ENGINE COOLANT (See page 16-17)

DRAIN ENGINE OIL

Remove the oil pan drain plug and drain the engine oil.

Clean the oil pan drain plug and install a new gasket and it.

Torque: 39 N-m (398 kgf-cm, 29 ft:1bf)

REMOVE RADIATOR ASSY (See page 16-23)

REMOVE FAN SHROUD

Disconnect the fasteners of clamp and oil cooler hoses from fun shroud in sequence.
Remove the fun shroud with fun.

o]

Fuel Pipe
Clamp No.2

14. DISCONNECT FUEL HOSE NO.2
(@) Observe these precautions when disconnecting the fuel
tube connector.
(1) Remove the fuel pipe clamp No.2.
(2) Check if there is any dirt like mud on the pipe and
around the connector before disconnecting them
and clean the dirt away.

ABD083

(3) Disconnect the connector from the hose while
pinching part A with fingers as shown in the illustra-
tion.

B12941

P
2004 4ARUNNER REPAIR MANUAL (RM1059U)

Author : Date : 329



14-211

ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

812944

Vinyl Bag

A52581

Fuel Pipe
o Clamp No.1

AB00B3

B12941

B12944

2004 4RUNNER REPAIR MANUAL (RM1059U)

15.
(a)

(4)

)

(6)

When the connector and the pipe are stuck, pinch
the fuel pipe between the hands, push and pull the
connector to free to disconnect and pull it out. Do
not use any tool at this time.

Inspect if there is any dirt or the likes on the seal sur-
face of the disconnected pipe and clean it away.

Prevent the disconnected pipe and connector from
damaging and mixing foreign objects by covering
them with a vinyl bag.

DISCONNECT FUEL HOSE
Observe these precautions when disconnecting the fuel
tube connector.

(1)
(@)

@)

(4)

)

Remove the fuel pipe clamp No.1.

Check if there is any dirt like mud on the pipe and
around the connector before disconnecting them
and clean the dirt away.

Disconnect the connector from the hose while
pinching part A with fingers as shown in the illustra-
tion.

When the connector and the pipe are stuck, pinch
the fuel pipe between the hands, push and pull the
connector to free to disconnect and pull it out. Do
not use any tool at this time.

Inspect if there is any dirt or the likes on the seal sur-
face of the disconnected pipe and clean it away.

Autheor : Date : 330



14-212
ENGINE MECHANICAL - PARTIAL ENGINE ASSY (2UZ-FE)

(6) Prevent the disconnected pipe and connector from
damaging and mixing foreign objects by covering
them with a vinyl bag.

Vinyl Bag

p A52581

16. DISCONNECT FUEL VAPOR FEED HOSE ASSY
17. REMOVE FAN AND GENERATOR V BELT (See page 14—194)
18. SEPARATE VANE PUMP ASSY
(a) Disconnect the vacuum hose.
(b) Remove the nut, 2 bolts and vane pump assy.
HINT:
Hang up the hose instead of detaching.
19. REMOVE GENERATOR ASSY (See page 19-50)
20. SEPARATE COMPRESSOR
(a) Remove the nut, 3 bolts, compressor stay and compressor.
HINT:
Hang up the hoses instead of detaching.
21. REMOVE FAN W/ FLUID COUPLING
(@) Remove the 4 nuts and fan w/ fluid coupling.
(b) Remove the fan pulley.
22. REMOVE TRANSMISSION OIL FILLER TUBE SUB-ASSY
(@) Remove the bolt, and transmission oil filler tube.
23. REMOVE OIL LEVEL GAGE GUIDE
(@) Remove the bolt, and oil level gage guide.
24, REMOVE EXHAUST MANIFOLD SUB-ASSY RH
(a) Remove the 4 bolts and exhaust manifold heat insulator No. 1.
(b) Disconnect the oxygen sensor connector.
(c) Remove the 8 nuts and exhaust manifold sub—assy.
25. REMOVE EXHAUST MANIFOLD SUB-ASSY LH
(a) Remove the 4 bolts and exhaust manifold heat insulator No. 2.
(b) Disconnect the oxygen sensor connector.
(c) Remove the 8 nuts and exhaust manifold sub—assy.
26. DISCONNECT HEATER HOSE
27. SEPARATE ENGINE WIRE
(a) Remove the front door scuff plate RH.
(See page 71-14)
(b) Remove the cowl side trim board RH.
(See page 71-14)
(c) Remove the glove compartment door.
(See page 71-14)
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HINT:

REMOVE ENGINE WIRE

Disconnect the VSV connector.

Disconnect the solenoid connector.

REMOVE INTAKE MANIFOLD ASSY

Remove the 6 bolts and 4 nuts.

Remove the intake manifold assy and 2 gaskets.

Remove the 2 bolt’s and wiring harness heat insulator No. 2.

REMOVE ENGINE MOUNTING BRACKET FRONT NO.1 RH

Remove the 4 bolts and engine mounting bracket together with engine mounting insulator.

REMOVE ENGINE MOUNTING BRACKET FRONT NO.1 LH

Remove the 4 bolts and engine mounting bracket together with engine mounting insulator.

31. REMOVE WIRING HARNESS HEAT INSULATOR NO.2
(@)

32. REMOVE ENGINE WIRE NO.2

(a) Separate the ground cable wire clamp.

(b) Remove the 3 bolts and engine wire No. 2.
33.

(@)

34.

(@)

35. REMOVE HEATER HOSE

. AT0479

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author :

(b) Remove the 4 nut's and 4 bolt’s.
(c) Lift the engine out of the vehicle slowly and carefully

36. REMOVE HARNESS BRACKET
(a) Remove the 3 bolt’s and 3 wire harness bracket.

(d) Disconnect each connector for the ECM, four wheel drive
control ECU (4WD only) and instrument panel wire before
pull out the engine wire into the engine room.

(e) Disconnect the 3 ground cables from the body.

(f)  Disconnect the engine wire No.2 from the battery termi-
nals (positive and negative) and engine room relay block.

28. REMOVE ENGINE ASSY

(a) Attach the engine chain hoist to the engine hangers.

Make sure the engine is clear of all wiring hose and cable.
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37.
38.
(@)
(b)
39.
(@)
40.

(@)

(b)
4.
(@)
42.
(@)
43.
(@)
44.
(@)
45.
@)
46.
(@)
47.

(a)

REMOVE DRIVE PLATE & RING GEAR SUB-ASSY (See page 14-338)
REMOVE OIL COOLER PIPE

Disconnect the 3 hoses.

Remove the bolt nut and oil cooler pipe.

REMOVE PUMP BRACKET

Remove the 4 bolts and pump bracket.

REMOVE TIMING BELT COVER SUB-ASSY NO.3 LH

Remove the grommet and separate the cam paosition sensor connector from timing belt cover sub—
assy No.3 LH.

Remove the 4 bolts and timing belt cover sub—assy No.3 LH.
REMOVE TIMING CHAIN OR BELT COVER NO.2

Remove the nut, 3 bolts and timing belt cover No.2.

REMOVE TIMING BELT COVER SUB-ASSY NO.2

Remove the 2 balts and timing belt cover sub—assy No.2.

REMOVE V-RIBBED BELT TENSIONER ASSY

Remove the bolt 2 nuts and v-ribbed belt tensioner.

REMOVE FAN BRACKET SUB-ASSY

Remove the 2 nuts, 2 bolts and fan bracket sub—assy with fan pulley.
REMOVE IGNITION COIL ASSY

Remove the 8 bolts and 8 ignition coil assys.

REMOVE CAMSHAFT POSITION SENSOR

Remove the bolt, stud bolt and camshaft position sensor.

REMOVE CRANKSHAFT POSITION SENSOR

Remove the bolt and crankshaft position sensor.

Y

48. REMOVE KNOCK CONTROL SENSOR
(@) Using a SST, remove the 2 knock control sensors.
SST 09816-30010

S’\

AT0481

49.
(@)
50.
(@)
(b)
51.
(@)
52.
53.
@)
54.
(@)
(b)
55.
56.

REMOVE WATER BY-PASS JOINT RR

Remove the 4 nuts and water by pass joint.
REMOVE STARTER ASSY

Disconnect the engine wire No.2.

Remove the 2 bolts and starter assy.

REMOVE WATER BY-PASS PIPE SUB-ASSY
Remove the bolt and water by—pass.

REMOVE WATER INLET HOUSING (See page 16-19)
REMOVE WATER BY-PASS JOINT FR

Remove the 4 nuts, water by—pass and 2 gaskets.
REMOVE OIL COOLER ASSY

Remove the 2 bolts and nut.

Remove the oil cooler assy w/ bracket and gasket.
REMOVE VENTILATION VALVE SUB-ASSY
REPLACE PARTIAL ENGINE ASSY
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57. INSTALL VENTILATION VALVE SUB-ASSY

(a) Apply adhesive to 2 or 3 threads.
Adhesive:

A > Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

N B16488
VLS Se— " Ky (b) Install the PCV valve.
| \\\\\ \/‘1/ 15 —25% Torque: 27 N-m (275 kgf-cm, 20 ftIbf)
o\ \ ) HINT:
\ \ / \ After applying the specified torque, rotate PCV valve clockwise
{ \/ ﬁ“ \ with the port faced in the direction indicated in the illustration.
B ) \\ (c) Install the PCV valve cover to the PCV valve.
/D\ <C o (d) Connect the PCV hose to the PCV valve.
f
b / AN = 78

58. INSTALL OIL COOLER ASSY

(a) Place the new O-ring into the groove of oil pump.
(b)  Apply a light coat of engine oil on the O-ring.

(c) Install the oil cooler assy with the 2 bolts and nut.
Torque:

Bolt 18 N-m (185 kgf-cm, 13 ft:1bf)

Nut 18 N-m (185 kgf-cm, 13 ft:1bf)

59. INSTALL WATER BY-PASS JOINT FR

(a) Attach the 2 gaskets, with put the flat area of the part,
shown in the illustration, to the engine front side.

(b) Install the water by—pass joint with the 4 nuts.
Torque: 18 N-m (185 kgf-cm, 13 ft:1bf)

hd Flat Area AT70482

60. INSTALL WATER INLET HOUSING (See page 16-19)

61. INSTALL WATER BY-PASS PIPE SUB-ASSY

Install a new O-ring to the water by—pass pipe.

Apply soapy water to the O-ring.

Push in the water by-pass pipe end into the pipe hole of the water pump.
Install the water by—pass pipe with the bolt.

Torque: 18 N-m (185 kgf-cm, 13 ft:1bf)

—~ o~ o~
o 0 O QO
—_——
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INSTALL STARTER ASSY

Install the starter assy with 2 bolts.
Torque: 39 N-m (400 kgf-cm, 29 ft1bf)
Connect the engine wire No.2.

Torque: 9.8 N'-m (100 kgf-cm, 7.2 ftIbf)

Flat Area AT0482

SST 09816-30010

INSTALL CRANKSHAFT POSITION SENSOR

Install the crankshaft position sensor with bolt.
Torque: 6.5 N-m (65 kgf-cm, 58 in.-1bf)

INSTALL CAMSHAFT POSITION SENSOR

Install the camshaft position sensor with bolt and stud bolt.
Torque: 7.5 N-m (80 kgf-cm, 66 in. 1bf)

INSTALL IGNITION COIL ASSY

Install the 8 ignition coil assys with 8 bolts.

Torque: 7.5 N-m (80 kgf-.cm, 66 in.-1bf)

INSTALL FAN BRACKET SUB-ASSY

Install the fan bracket with 2 bolts and 2 nuts.

Torque:

12 mm head 16 N-m (160 kgf-cm, 12 ft:1bf)

14 mm head 32 N-m (330 kgf-cm, 24 ft1bf)

INSTALL V-RIBBED BELT TENSIONER ASSY

Install the v—ribbed belt tensioner with the bolt and 2 nuts.
Torque:

Bolt 16 N-m (160 kgf-cm, 12 ft-1bf)

Nut 16 N-m (160 kgf-cm, 12 ft-1bf)

INSTALL TIMING BELT COVER SUB-ASSY NO.2
Install timing belt cover sub—assy No.2 with the 2 bolts.
Torque: 16 N-m (160 kgf-cm, 12 ft1bf)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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63. INSTALL WATER BY-PASS JOINTRR

(a) Attach the 2 gaskets, with put the flat area of the part,
shown in the illustration, to the engine rear side.

(b) Install the 4 nuts holding the water bypass joint to the cyl-
inder head. Alternately tighten the nuts.
Torque: 18 N-m (185 kgf-cm, 13 ft:1bf)

64. INSTALL KNOCK CONTROL SENSOR
(@) Using a SST, install the 2 knock control sensors.

Torque: 45 N-m (450 kgf-cm, 33 ft:Ibf)

335



14-217
ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

71. INSTALL TIMING CHAIN OR BELT COVER NO.2
(a) Install the timing chain or belt cover with the nut and 2 bolts.
Torque:
Bolt 7.5 N-m (80 kgf-cm, 66 in.-1bf)
Nut 7.5 N-m (80 kgf-cm, 66 in..bf)
72. INSTALL TIMING BELT COVER SUB-ASSY NO.3 LH
(a) Install the timing belt cover sub—assy with 4 bolts.
Torque: 7.5 N-m (80 kgf-cm, 66 in.-1bf)
(b) Install the cam position sensor connector and grommet to the timing belt cover.
73. INSTALL PUMP BRACKET
(a) Install the pump bracket with 4 bolts.
Torque: 43 N-m (438 kgf-cm, 32 ft1bf)
74. INSTALL OIL COOLER PIPE
(a) Install the oil cocler pipe with bolt and nut.
Torque:
Bolt 7.5 N-m (80 kgf-cm, 66 in.-1bf)
Nut 7.5 N-m (80 kgf-cm, 66 in.-Ibf)
(b) Connect the 3 hoses.
75. INSTALL DRIVE PLATE & RING GEAR SUB-ASSY (See page 14-338)

76. INSTALL HARNESS BRACKET
Torque: 8.0 N-m (80 kgf-cm, 71 in.-1bf)

AT0479

77. INSTALL HEATER HOSE

78. INSTALL ENGINE MOUNTING BRACKET FRONT NO.1 LH

(a) Install the engine mounting bracket and engine mounting insulator with 4 bolts.
Torque: 36 N-m (367 kgf-cm, 27 ft1bf)

79. INSTALL ENGINE MOUNTING BRACKET FRONT NO.1 RH

(a) Install the engine mounting bracket and engine mounting insulator with 4 bolts.
Torque: 36 N-m (367 kgf-cm, 27 ft1bf)

80. INSTALL ENGINE WIRE NO.2

(a) Install engine wire protector with 3 bolts.

(b) Connect the ground cable wire clamp with bolt.

81. INSTALL WIRING HARNESS HEAT INSULATOR NO.2

(a) Install the wiring harness heat insulator with 2 bolts.
Torque: 17 N-m (175 kgf-cm, 13 ft Ibf)
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82. INSTALL INTAKE MANIFOLD ASSY

(a) Place 2 new gaskets on the cylinder heads with white
painted mark facing upward.

NOTICE:

4 Align the port holes of the gasket and cylinder head.

# Be careful of the installation direction.

(b) Place the intake manifold assembly on the cylinder
heads.

(c) Install and uniformly tighten the 6 bolts and 4 nuts in sev-

eral passes.
Torque: 18 N-m (185 kgf-cm, 13 ft:1bf)
INSTALL ENGINE WIRE
INSTALL ENGINE ASSY
Attach the engine chain hoist to the engine hangers.
Slowly lower the engine assembly into the engine compartment.
Attach the engine mounting brackets to the frame brackets.
Install the 4 nuts and 4 bolts holding the engine mounting brackets to the frame brackets.
Torque: 38 N-m (387 kgf-cm, 28 ft Ibf)

(e) Remove the engine chain hoist.
85. INSTALL ENGINE WIRE
86. CONNECT HEATER HOSE
87. INSTALL EXHAUST MANIFOLD SUB-ASSY LH
White Painted Mark (@) Place a new gasket on the cylinder head with the white
painted marks facing the manifold side.
NOTICE:
Be careful of the installation direction.
(b) Install the exhaust manifold with 8 new nuts. Uniformly
tighten the nuts in several passes.
Torque: 44 N-m (450 kgf-cm, 33 ft:1bf)
sraea| (€)  Install the heat insulator with the 4 bolts.
Torque: 7.8 N-m (80 kgf-cm, 69 in.-1bf)
88. INSTALL EXHAUST MANIFOLD SUB-ASSY RH
White Painted Mark (@) Place a new gasket on the cylinder head with the white
painted marks facing the manifold side.
NOTICE:
Be careful of the installation direction.
(b) Install the exhaust manifold with 8 new nuts. Uniformly
tighten the nuts in several passes.
Torque: 44 N-m (450 kgf-cm, 33 ft:1bf)
amaea| (€)  Install the heat insulator with the 4 bolts.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)
89. INSTALL OIL LEVEL GAGE GUIDE
(a) Install the new O-ring to the oil level gage guide.
(b) Install the oil level gage guide with the belt.
Torque: 15 N-m (155 kgf-cm, 11 ft:1bf)
90. INSTALL TRANSMISSION OIL FILLER TUBE SUB-ASSY

Install the transmission oil filler tube sub—assy with the bolt.
Torque: 12 N'-m (122 kgf-cm, 9 ft:1bf)
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95.
96.
97.
9s.
99.
(@)
(b)

100.
101.
102.
103.
104.
105.

(@)

106.
107.

(a)

108.

(a)
(b)

109.
110.
111.
112.
113.
114.
115.

INSTALL FAN W/ FLUID COUPLING

Install the fan pulley to the engine.

Install the fan w/ fluid coupling with the 4 nuts.

Torque: 29 N-m (296 kgf-cm, 21 ft1bf)

INSTALL COMPRESSOR

Install the compressor with stay, nut and 3 bolts.

Torque:

Bolt 47 N-m (475 kgf-cm, 34 ft-1bf)

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

INSTALL GENERATOR ASSY (See page 19-50)

INSTALL VANE PUMP ASSY

Install the vane pump assy with nut and 2 bolts.

Torque:

Bolt 43 N-m (438 kgf-cm, 32 ft-1bf)

Nut 43 N-m (438 kgf-cm, 32 ft:1bf)

INSTALL FAN AND GENERATOR V BELT (See page 14-194)
CONNECT FUEL VAPOR FEED HOSE ASSY

CONNECT FUEL HOSE

CONNECT FUEL HOSE NO.2

INSTALL FAN SHROUD

Install the fan shroud with fan into the engine room.

Clamp the 2 oil cooler hoses to fan shroud.

Torque: 5.0 N-m (51 kgf-cm, 44 in. 1bf)

INSTALL RADIATOR ASSY (See page 16-23)

REFILL ENGINE COOLANT (See page 16—17)

ADD ENGINE OIL

INSTALL ENGINE UNDER COVER ASSY REAR

INSTALL ENGINE UNDER COVER SUB-ASSY NO.1
INSTALL AIR CLEANER ASSY

Install the air cleaner assy with 3 bolts.

Torque: 12 N-m (122 kgf-cm, 9 ft-1bf)

Connect the wire harness clamp and ground cable.

Torque: 8.3 N-m (85 kgf-cm, 73 in.-1bf)

INSTALL AIR CLEANER HOSE ASSY

INSTALL THROTTLE BODY COVER SUB-ASSY

Install the throttle body cover sub—assy with 2 nuts.

Torque: 7.5 N-m (80 kgf-cm, 66 in.-1bf)

INSTALL HOOD SUB-ASSY

Install the hood with 4 bolt’s.

Torque: 13 N-m (133 kgf-cm, 10 ft:1bf)

Connect the windshield washer hose.

INSTALL AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-37)
INSTALL AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE) (See page 40-22)
CHECK FOR ENGINE COOLANT LEAKS (See page 16-13)
CHECK FOR EXHAUST GAS LEAKS

INSPECT FOR FUEL LEAKS (See page 11-31)

INSPECT AUTOMATIC TRANSMISSION FLUID (See page 40-4)
INSPECT ENGINE OIL LEAKS
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OVERHAUL

HINT:

+ Thoroughly clean all parts to be assembled.

+ Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
# Replace all gaskets, O-rings and oil seals with new parts.

1.  REMOVE ENGINE HANGER NO. 1
(a) Remove the 4 bolts and engine hangers.

AT72687

2. REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSY

(@) Remove the 2 water drain cocks.

3 REMOVE SPARK PLUG

4 REMOVE OIL FILLER CAP SUB-ASSY

5. REMOVE OIL FILLER CAP HOUSING

(@) Remove the 2 nuts and oil filler cap housing.

AT2688

6. REMOVE CYLINDER HEAD COVER SUB-ASSY
(@) Remove the 9 bolts, 9 seal washers, cylinder head cover
Q9
————0—)
T =g Uy

- %\ and gasket.
t & S,

Y AT2689
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Y y AT2693
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7.
@)

8.
(a)

9.
(a)

10.
(@)

1.
@)

REMOVE CYLINDER HEAD COVER SUB-ASSY LH
Remove the 9 bolts, 9 seal washers, cylinder head cover
and gasket.

REMOVE IDLER PULLEY SUB-ASSY NO.2
Remove the pulley bolt, cover plate and idler pulley.

REMOVE TIMING BELT COVER SUB-ASSY NO.2
Remove the 2 bolts and timing belt cover.

REMOVE V-RIBBED BELT TENSIONER ASSY
Remove the bolt, 2 nuts and belt tensioner.

REMOVE FAN BRACKET SUB-ASSY
Remove the 2 bolts, 2 nuts and fan bracket.
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12. REMOVE CRANKSHAFT DAMPER SUB-ASSY

(@) Using SST, loosen the pulley bolt.
SST 09213-70011 (90105-08076), 09330-00021

(b) Using SST, remove the crankshaft pulley.
SST  09950-50013 (09951-05010, 09952-05010,
09953-05010, 09953-05020, 09954-05021)

13. REMOVE TIMING BELT NO.1 COVER
(@) Remove the 4 bolts and timing belt cover.

14. REMOVE TIMING GEAR COVER SPACER

15. REMOVE CRANKSHAFT POSITION SENSOR PLATE
NO.1

AT2696
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= %Wii \
2% "'-\KC,LJ/“
/ i i

P

Mark

P

= SN QR
iming %///{@/ }‘E»%‘@

Ab4461

AT2697
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16. SET NO. 1 CYLINDER TO TDC/COMPRESSION
(a) If re-using the timing belt, check the installation marks on
the timing belt.
(1) Check that there are 3 installation marks on the tim-
ing belt by turning the crankshaft as shown in the il-
lustration.
If the installation marks have disappeared, place a new installa-
tion mark on the timing belt before removing each part.

(b) Using the crankshaft damper bolt, turn the crankshaft to
align the timing marks of the crankshaft timing pulley and
oil pump body.

(c) Check that the timing marks of the camshaft timing pul-
leys and timing belt plates aligned.

If not, turn the crankshaft 1 revolution (360X).

17. REMOVE TIMING BELT

(a) Setthe No. 1 cylinder to approx. 50ABTDC/compression.

(1) Using the crankshaft damper bolt, turn the crank-
shaft counterclockwise by approx.50%

NOTICE:
If the timing belt is disengaged, having the crankshaft
pulley at the wrong angle can cause the piston head and
valve head to come into contact with each other when you
remove the camshaft timing pulley and camshaft, causing
damage. So always set the crankshaft pulley at the correct
angle.

(b) Alternately loosen the 2 bolts, and remove them, the belt
tensioner and dust boot.
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Slightly

A54953

A54854
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(c) Using SST, loosen the tension between the camshaft tim-
ing pulley (RH bank) and crankshaft timing pulley by
slightly turning the camshaft timing pulley counterclock-
wise.

SST  09960-10010 (09962-01000, 09963-00350)

(d) Disconnect the timing belt from the timing belt idler No. 1,

and remove the timing belt.

18. INSPECT TIMING BELT

NOTICE:

¢ Do not bend, twist or turn the timing belt inside out.

¢ Do not allow the timing belt to come into contact with
oil, water or steam.

# Do not utilize timing belt tension when installing or re-
moving the mount bolt of the camshaft timing pulley.

If there are any defects, as shown in the illustrations, check

these points:

(a) Premature parting

& Check for proper installation.
& Check the timing cover gasket for damage and
proper installation.

(b) If the belt teeth are cracked or damaged, check to see if
either camshaft is locked.

(c) If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on the side of the idler
pulley lock and water pump.

(d) If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

(e) If there is noticeable wear on the belt teeth, check timing
cover for damage and check gasket has been installed
correctly and for foreign material on the pulley teeth.

If necessary, replace the timing belt.

19. INSPECT CHAIN TENSIONER ASSY NO.1

(a) Visually check the seal portion of the tensioner for oil leak-
age.

HINT:

If there is only the faintest trace of oil on the seal on the push

rod side, the tensioner is all right.

If leakage is found, replace the tensioner.
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A54955

Protrusion

A54956

fé' TN
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(b) Hold the tensioner with both hands and push the push rod
strongly as shown to check that it doesn’'t move.

If the push rod moves, replace the tensioner.

NOTICE:

Never hold the tensioner push rod facing downward.

(c) Measure the protrusion of the push rod from the housing
end.
Protrusion: 9.5 — 10.5 mm (0.374 — 0.413 in.)

If the protrusion is not as specified, replace the tensioner.

20. REMOVE CAMSHAFT TIMING PULLEYS
(@) Using SST, remove the 2 bolt and 2 timing pulleys.
SST 09960-10010 (09962-01000, 09963-01000)

21. REMOVE TIMING BELT IDLER SUB-ASSY NO.1
(@) Using a 10 mm hexagon wrench, remove the bolt, idler
and plate washer.

22. REMOVE TIMING BELT IDLER SUB-ASSY NO.2
(a) Remove the bolt and idler.
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23. INSPECT TIMING BELT IDLER
(a) Visually check the seal portion of the idler pulley for oil leakage.
If leakage is found, replace the idler pulley.
(b) Check that the idler pulley turns smoothly.
If necessary, replace the idler.
: 24. REMOVE CRANKSHAFT TIMING PULLEY
ﬂ/ (@) Using SST, remove the timing pulley.

4/ SST 09950-50013 (09951-05010, 09952-05010,

09953-05010, 09953-05020, 09954-05010)

NOTICE:
Do not turn the timing pulley.

AT2700

25. REMOVE TIMING BELT PLATE RR RH
(@) Remove the 3 bolts, stud bolt and timing belt plate RR RH.

AT2701

26. REMOVE TIMING BELT PLATE RR LH

(@) Remove the 3 bolts and timing belt plate RR LH.

27. REMOVE CAMSHAFTS

NOTICE:

Since the thrust clearance of the camshaft is small, the
camshaft must be kept level while it is being removed. If the
camshaft is not kept level, the portion of the cylinder head
receiving the shaft thrust may crack or be damaged, caus-
ararz|  ing the camshaft to seize or break. To avoid this, the follow-

ing steps should be carried out.
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(a)
(1)

@)

Remove the camshafts of the RH bank.

Boring the service bolt hole of the sub—gear upward
by turning the hexagon wrench head portion of the
exhaust camshaft with a wrench.

Secure the sub—gear to the main gear with a service
bolt.

Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm (0.63—-0.79in.)

HINT:

When removing the camshafts, make sure that the torsional
spring force of the sub—gear has been eliminated by the above

operation.

@)

(4)
®)

(b)
(1)

@)

Set the timing mark (1 dot mark) of the camshaft
main gear at approx. 10%angle by turning the hexa-
gon wrench head portion of the exhaust camshaft
with a wrench.

Uniformly loosen and remove the 22 bearing cap
bolts in several passes, in the sequence shown.
Remove the oil feed pipe, 9 bearing caps, camshaft
housing plug and 2 camshafts.

Remove the camshafts of the LH bank.

Boring the service balt hole of the sub—gear upward
by turning the hexagon wrench head portion of the
exhaust camshaft with a wrench.

Secure the sub—gear to the main gear with a service
bolt.

Recommended service bolt:

Thread diameter 6 mm
AN2856 Thread pitch 1.0 mm
Bolt length 16-20mm (0.63-0.79in.)

AD2857
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HINT:

When removing the camshaft, make sure that the torsional
spring force of the sub—gear has been eliminated by the above

operation.

@)

Align the timing mark (2 dot marks) of the camshaft

drive gear by turning the hexagon wrench head por-
tion of the exhaust camshaft with a wrench.
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(4) Uniformly loosen and remove the 22 bearing cap
bolts in several passes, in the sequence shown.
(5) Remove the oil feed pipe, 9 bearing caps, camshaft
housing plug and 2 camshafts.
HINT:

Arrange the bearing caps in correct order.

28. REMOVE SEMICIRCULAR PLUG

Oil Seal

Al4471

29. REMOVE CAMSHAFT SETTING OIL SEAL

2004 4RUNNER REPAIR MANUAL (RM1059U)
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30.
(@)

REMOVE CYLINDER HEAD SUB-ASSY

Uniformly loosen the 10 cylinder head bolts on one side
of each cylinder head in several passes, in the sequence
shown, then do the other side as shown. Remove the 20
cylinder head bolts and plate washers.

NOTICE:

*

(b)

Cylinder head warpage or cracking could result from
removing bolts in incorrect order.

Do not drop the plate washer for cylinder head bolt
into portion A of the cylinder head. If dropped into
portion A, the plate washer will pass through the cyl-
inder head and cylinder block into the oil pan.

Lift the cylinder head from the dowels on the cylinder
block, and place the 2 cylinder heads on wooden blocks
on a bench.

NOTICE:

*

*

HINT:

Be careful not to damage the contact surfaces of the
cylinder head and cylinder block.

The cylinder head should not be tilted so as to secure
the valve lifter. If the cylinder head is tilted, remove
the valve lifter and check that the adjusting shim is
set correctly.

If the cylinder head is lift off, pry between the cylinder head and
cylinder block with a screwdriver.

31.
@)

INSPECT CYLINDER HEAD SET BOLT

Using vernier calipers, measure the thread outside diam-
eter of the bolt.

Standard outside diameter:

9.810 — 9.960 mm (0.3862 — 0.3921 in.)

Minimum outside diameter:

9.700 mm (0.3819 in.)
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32. REMOVE WATER PUMP ASSY
(@) Remove the 5 bolts, 2 stud bolts, nut, water pump and
gasket.
(b) Remove the O-ring from the water bypass pipe.
33. REMOVE OIL PAN SUB-ASSY NO.2
(a) Remove the 17 bolts and 2 nuts.
(b) Insert the blade of SST between the No. 1 and No. 2 ol
pans, cut off applied sealer and remove the No. 2 oil pan.
SST 09032-00100
NOTICE:
¢ Be careful not to damage the No. 2 oil pan contact sur-
face of the No. 1 oil pan.
¢ Be careful not to damage the No. 2 oil pan flange.
34. REMOVE OIL PAN BAFFLE PLATE
(@) Remove the 2 bolts, 2 nuts and baffle plate.
35. REMOVE OIL PAN SUB-ASSY

AT2706
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Remove the 18 bolts and 2 nuts.
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(b) Using a screwdriver, remove the No. 1 oil pan by prying
between the oil pan and cylinder block in the sequence
shown.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der block and No. 1 oil pan.

36. REMOVE OIL STRAINER SUB-ASSY
(@) Remove the 2 bolts, 2 nuts, oil strainer and gasket.

37. REMOVE OIL PUMP ASSY

(@) Remove the 7 bolts and stud bolt.

HINT:

Use a 6 mm hexagon wrench for the hexagon head bolt.

(b) Using a screwdriver, remove the oil pump by prying the
portions between the oil pump and cylinder block.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der block and oil pump.

(c) Remove the O-ring from the cylinder block.
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Claw

AD4107

AD4108

AB4968

AB4969

38. REMOVE ENGINE REAR OIL SEAL RETAINER

(@) Remove the 7 bolts.

(b) Using a screwdriver, remove the oil seal retainer by prying
the portions between the oil seal retainer and crankshaft
bearing cap.

(c) Remove the O-ring.

39. REMOVE SPARK PLUG TUBE GASKET

(a) Bend the 4 ventilation case claws installed on the cylinder
head cover to an angle of 90%or more.

(b) Using a screwdriver, pry out the gasket.

NOTICE:

Be careful not to damage the cylinder head cover. Tape the

screwdriver tip.

40. INSTALL SPARK PLUG TUBE GASKET

(@) Using SST and a hammer, tap in a new gasket until its
surface is flush with the upper edge of the cylinder head
cover.
SST  09950-60010 (09951-00240, 09951-00440,

09952-06010), 09950-70010 (09951-07100)

NOTICE:

Be careful of the installation direction.

(b)  Apply a light coat of MP grease to the gasket lip.

(c) Return the 4 ventilation case claws to its original position.

41. REMOVE CAMSHAFT SUB GEAR

(a) Mount the hexagon wrench head portion of the camshaft
in a vise.

NOTICE:

Be careful not to damage the camshaft.

(b) Using SST, turn the sub gear clockwise, and remove the
service bolt.
SST 09960-10010 (09962-01000, 09963-00500)
Recommended service bolt:

Thread diameter 6mm
Thread pitch 1.0 mm
Bolt length 16— 20 mm (0.63 — 0.79 in.)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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(c) Using snap ring pliers, remove the snap ring.

(d) Remove the wave washer, sub gear and gear bolt washer.
HINT:

Arrange the driven sub gears and gear bolt washers (RH and
LH sides).

42. INSPECT CAMSHAFTS
(a) Inspect camshaft for 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 maximum, replace the cam-
shaft.

(b) Inspect cam lobes.
(1) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
intake 41.94 — 42.04 mm (1.6512 — 16.551 in.)
Exhaust 41.96 — 42.06 mm (1.6520 — 1.6559 in.)
Minimum cam lobe height:
intake 41.79 mm (1.6453 in.)
Exhaust 41.81 mm (1.6461 in.)
If the cam lobe height is less than minimum, replace the cam-
shaft.
(c) .Inspect camshaft journals.
(1) Using a micrometer, measure the journal diameter.
Journal diameter:
26.954 — 26.970 mm (1.0612 — 1.0618 in)
If the journal diameter is not as specified, check the oil clear-
ance.
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18.2-18.8 mm
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43. INSPECT CAMSHAFT TIMING GEAR BOLT WASHER
(@) Using vernier calipers, measure the free distance be-
tween the washer ends.
Free distance: 18.2 — 18.8 mm (0.717 — 0.740 in.)
If the free distance is not as specified, replace the washer.

44. INSTALL CAMSHAFT SUB GEAR

(a) Install the gear bolt washer (1), sub gear (2) and wave
washer (3).

HINT:

Attach the pins on the gears to the gear bolt washer ends.

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

(c) Mount the hexagon wrench head portion of the camshait
in a vise.

NOTICE:

Be careful not to damage the camshaft.

(d) Using SST, align the holes of the driven main gear and
sub gear by turning the sub gear clockwise, and tempo-
rarily install a service bolt.

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

(e) Align the gear teeth of the driven main gear and sub gear,
and tighten the service bolt.

Recommended service bolt:
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Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm (0.63 - 0.79 in.)

Ab4145

A50632 A54146

A54147

A54148
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45.
(@)

REMOVE OIL PUMP SEAL
Using a screwdriver, pry out the oil seal.

NOTICE:
Be careful not to damage the oil pump body. Tape the
screwdriver tip.

47.

INSTALL OIL PUMP SEAL

Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the oil pump body edge.

SST 09316-60011 (09316-00011)

Apply MP grease to the oil seal lip.

REMOVE ENGINE REAR OIL SEAL
Using a screwdriver and hammer, tap out the oil seal.

INSTALL ENGINE REAR OIL SEAL

Using SST and a hammer, tap in a new oil seal until its sur-

face is flush with the rear oil seal retainer edge.

SST 09223-56010

Apply MP grease to the oil seal lip.

INSTALL ENGINE REAR OIL SEAL RETAINER

Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the oil seal

retainer and cylinder block.

(1) Using a razor blade and gasket scraper, remove all
the oil packing (FIPG) material from the gasket sur-
faces and sealing grooves.

(2) Thoroughly clean all components to remove all the
loose material.

(3) Using a non-residue solvent, clean both sealing
surfaces.
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Seal Width
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(b)

(b)

NOTICE:

Apply seal packing to the oil seal retainer as shown in the
illustration.
Seal packing: Part No. 08826-00080 or equivalent

(1)
@)

@)

Install a nozzle that has been cutto a3 —4 mm (0.12
— 0.16 in.) opening.

Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

Immediately remove nozzle from the tube and rein-
stall cap.

Install a new O-ring to the cylinder block.
Install the oil seal retainer with the 7 bolts.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-1bf)

INSTALL OIL PUMP ASSY

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil pump
and cylinder block.

(1)

(@)
()

Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

Thoroughly clean all components to remove all the
loose material.

Using a non-residue solvent, clean both sealing
surfaces.

Apply seal packing to the oil pump as shown in the illustra-

tion.

Seal packing: Part No. 08826-00080 or equivalent

Avoid applying an excessive amount to the surface. Be par-
ticularly careful near oil passage.

(1)

Install a nozzle that has been cutto a2 — 3 mm (0.08
—0.12 in.) opening.
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(e)

(2) Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

(3) Immediately remove nozzle from the tube and rein-
stall cap.

Install a new O-ring to the cylinder block.

Engage the spline teeth of the oil pump drive gear with the

large teeth of the crankshaft, and slide the oil pump on the

crankshaft.

Install the oil pump with a new stud bolt and the 7 balts.
Uniformly tighten the bolts diagonally.

NOTICE:
Do not reuse the stud bolt.
HINT:
# Use a 6 mm hexagon wrench for the hexagon head balt.
& The following chart is the reference to the oil pump bolt
length.
Balt Size of Bolt Head Length
A 12mm 50 mm (1.97 in.)
B 14 mm Stud Bolt 102 8 mm (4.047 in.)
c 12mm 35 mm (1.38 in.)
D 14 mm 44 mm (1.73 in.)
E 6 mm Hexagon 28 mm (1.10in.)
Torque:
16 N-m (158 kgf-cm, 11 ft:Ibf) for bolt A, B, C and E
31 N'm (311 kgf-cm, 23 ft:Ibf) for bolt D
I R NN LN, 51. INSTALL OIL STRAINER SUB-ASSY
; N £ 4@/2/% (a) Install a new gasket and the oil strainer with the 2 bolts
+ wjg‘_\ ’] iy and 2 nuts.
9. s Torque: 7.5 N'-m (76 kgf-cm, 66 in.-1bf)
£ 'E“J RS HINT:

Y AT2708

2004 4RUNNER REPAIR MANUAL (RM1059U)

Use bolts 12 mm (0.47 in.) in length.
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52. INSTALL STUD BOLT

8.5 mm

V“—%

(0.335in.)

1 i

E 24.5 mm
= (0.965 in.)

Y
8.5 mm
Stud Bolt (0.335in.)
(Thread diameter: 6 mm)

AN
Torque: 3.5 N'm (36 kgf-cm, 31 in..Ibf) ATITIE

Seal Width

3-5mm

AT2709
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(b)

INSTALL OIL PAN SUB-ASSY

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the No. 1 oil
pan, cylinder block, oil pump and rear oil seal retainer.

*

*

*

Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

Thoroughly clean all components to remove all the
loose material.

Using a non-residue solvent, clean both sealing
surfaces.

Apply seal packing to the No. 1 oil pan as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent

*

*

Install a nozzle that has been cuttoa3 — 5 mm (0.12
—0.20 in.) opening.

Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

Immediately remove nozzle from the tube and rein-
stall cap.
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AT2710

(c)  Temporarily install the oil pan with the 18 bolts and 2 nuts.

HINT:

The following chart is the reference to the oil pump bolt length.

Y AT2705

¥ AT2711

2004 4RUNNER REPAIR MANUAL (RM1059U)

Bolt Size of Bolt Head Length
A 10 mm 20 mm (0.79in.)
B 12 mm 25mm (098 in)
C 12mm 60 mm (2.36 in.)
D 10 mm 35 mm (1.38 in.)

(d) Set the oil pan as shown in the illustration.

NOTICE:

Make sure the clearance between the rear end of the oil pan
and cylinder block is 0.2 mm (0.008 in.) or less.
If the clearance is more than 0.2 mm (0.008 in.), the oil pan

will be stretched.

(e) Uniformly tighten the bolts and nuts diagonally.

Torque:

7.5 N'm (76 kgf-cm, 66 in-|bf) for bolt A and D
28 N-m (286 kgf-cm, 21 ft:Ibf) for bolt B, C and nut

54. INSTALL OIL PAN BAFFLE PLATE

(a) Install the baffle plate with the 2 bolts and 2 nuts.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

HINT:

Use bolts 12 mm (0.47 in.) in length.

55. INSTALL OIL PAN SUB-ASSY NO.2

(@) Remove any oil packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the No,1 and

No. 2 oil pans.
Using a razor blade and gasket scraper, remove all

*

the old packing (FIPG) material from the gasket sur-

faces and sealing groove.

4 Thoroughly clean all components to remove all the
loose material.

*

NOTICE:

Using a non-residue solvent, clean both sealing
surfaces.

Do not use a solvent which will affect the painted surfaces.
(b) Apply seal packing to the No. 2 oil pan as shown in the

illustration.

Seal packing: Part No. 08826-00080 or equivalent

*

—0.20 in.) opening.

Install a nozzle that has been cuttoa 3 —5 mm (0.12
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& Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

+ Immediately remove nozzle from the tube and rein-
stall cap.

(c) Install the No. 2 oil pan with the 17 bolts and 2 nuts. Uni-
formly tighten the bolts and nuts in several passes.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-Ibf)

HINT:

Use bolts 14 mm (0.55 in.) in length.

56. INSTALL WATER PUMP ASSY

(a) Install a new gasket and water pump with the 5 bolts, 2
stud bolts and nut. Uniformly tighten the bolts, stud bolts
and nut in several passes.

Torque:

Bolt 21 N-m (214 kgf-cm, 15 ft:Ibf)

Stud bolt and nut 18 N-m (184 kgf-cm, 13 ft:1bf)

HINT:

Use bolts 35 mm (1.38 in.) in length.

57. INSTALL CYLINDER HEAD SUB-ASSY

(a) Place 2 new cylinder head gaskets in position on the cylin-
der block.

HINT:

On the rear side of the cylinder head gasket are marks to distin-

guish the LH and RH banks, a "2UR” mark for the RH bank and

a "2UL" mark for the LH bank.

NOTICE:

Be careful of the installation direction.

(b) Place the 2 cylinder heads in position on the cylinder head
gaskets.

Author : Date : 359



14-241

ENGINE MECHANICAL — PARTIAL ENGINE ASSY (2UZ-FE)

LH Cylinder Head
Y g3 ely
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(c)

HINT:

& The cylinder head bolts are tightened in 2 progressive
steps (steps (3) and (5)).

+ If any cylinder head bolt is broken or deformed, replace
it.
(M

@)
@)

Install the cylinder head bolts.

Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
Install the plate washer to the cylinder head bolt.
Install and uniformly tighten the 10 cylinder head
bolts on one side of the cylinder head in several
passes in the sequence shown, then do the other
side as shown.

Torque: 32 N-m (326 kgf-cm, 24 ft:1bf)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.
NOTICE:
Do not drop the plate washer for cylinder head bolt into por-
tion A of the cylinder head. If dropped into portion A, the
plate washer will pass through the cylinder head and cylin-
der block into the oil pan.

(4)
)
(6)

Mark the front of the cylinder head bolt head with
paint.

Retighten the cylinder head bolts by 90%in the nu-
merical order shown.

Retighten the cylinder head bolts by an additional

90k
(7) Check that the painted mark is now at a 180%angle
to front.
58. INSTALL CAMSHAFTS
NOTICE:

Since the thrust clearance of the camshaft is small, the
camshaft must be kept level while it is being installed. If the
camshaft is not kept level, the portion of the cylinder head
receiving the shaft thrust may crack or be damaged, caus-
ing the camshaft to seize or break. To avoid this, the follow-
ing steps should be carried out.
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(a) Set the crankshaft position.

(1) Using the crankshaft damper bolt, turn the crank-
shaft, and set the set key of the crankshaft at the
position of 90% counterclockwise from the timing
mark (dot) of the oil pump body.

NOTICE:

Having the crankshaft at the wrong angle can cause the

piston head and valve head to come into contact with each

other when you install the camshaft, causing damage. So
always set the crankshaft at the correct angle.

o (b) Install the camshafts of the RH bank.

N S (1) Apply MP grease to the thrust portion of the intake
and exhaust camshafts.

(2) Align the timing marks (1 dot mark) of the camshaft
drive and driven main gears, and place the 2 cam-
shafts.

(3) Set the timing mark (1 dot mark) of the camshaft
drive and driven main gears at approx. 10%angle.

AD5525

RH Bank (4) Apply seal packing to the camshaft housing plug.
& Remove the old packing (FIPG) material.
& Apply seal packing to the housing plug.

Seal packing: Part No. 08826-00080 or equivalent

AB4975
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(6) Install the camshaft housing plug to the cylinder
head as shown in the illustration.

NOTICE:

Be careful of the installation direction.
(6) Apply seal packing to the front bearing cap.

*

Remove any old packing (FIPG) material and
be careful not to drop any oil on the contact
surfaces of the bearing cap and cylinder
head.

Using a razor blade and gasket scraper, re-
move all the old packing (FIPG) material from
the gasket surfaces and groove.
Thoroughly clean all components to remove
all the loose material.

Using a non-residue solvent, clean both
sealing surfaces.

Apply seal packing to the bearing cap as
shown in the illustration.

Install a nozzle that has been cuttoa 1.5-2.0
mm (0.059 — 0.079 in.) opening.

Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.

Immediately remove nozzle from the tube
and reinstall cap.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:

Do not apply seal packing to the front bearing cap grooves.

(7) Install the front bearing cap.

HINT:

Installing the front bearing cap will determine the thrust portion

of the camshaft.

(8) Install the other bearing caps in the sequence
shown with the arrow mark facing forward.

(9) Push in a new camshaft setting oil seal.
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(10) Install a new seal washer to the bearing cap bolt (A
and B).
(11) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts (D and E).
NOTICE:
Do not apply engine oil under the heads of the bearing cap
bolt (A), (B) and (C).
HINT:
Each bolt length is indicated in the illustration.
Bolt length:
94 mm (3.70 in.) for A with seal washer
72 mm (2.83 in.) for B with seal washer
25 mm (0.98 in.) for C
55 mm (2.17 in.) for D
40 mm (1.57 in.) for E
(12) Install the oil feed pipe and the 22 bearing cap bolts
as shown in the illustration.

(13) Uniformly tighten the 22 bearing cap bolts in several
passes, in the sequence shown.

Torque:

7.5 N-m (76 kgf-cm, 66 in.-Ibf) for bolt C

16 N-m (163 kgf-cm, 12 ft-Ibf) for others

(14) Boring the service bolt installed in the driven sub—
gear upward by turning the hexagon wrench head
portion of the camshaft with a wrench.

(15) Remove the service bolt.

(c) Install the camshafts of the LH bank.
(1) Apply MP grease to the thrust portion of the cam-
shafts.
(2) Align the timing marks (2 dot marks) of the camshaft
drive and driven main gears, and place the 2 cam-
shafts.
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LH Bank (3) Apply seal packing to the camshaft housing plug.
+ Remove the old packing (FIPG) material.
& Apply seal packing to the housing plug.

Seal packing: Part No. 08826-00080 or equivalent

Seal Packing

A54975

(4) Install the camshaft housing plug to the cylinder
head as shown in the illustration.
NOTICE:
Be careful of the installation direction.
(5) Apply seal packing to the front bearing cap.
¢ Remove any old packing (FIPG) material and
be care not to drop any oil on the contact sur-
faces of the bearing cap and cylinder head.
Using a razor blade and gasket scraper, re-
move all the old packing (FIPG) material from
the gasket surfaces and groove.
Thoroughly clean all components to remove
all the loose material.

A72738 Using a non-residue solvent, clean both
sealing surfaces.
e Seal Width & Apply geal p_ackmg »to the bearing cap as
¢ 15-20mm shown in the illustration.

Install a nozzle that has been cuttoa 1.5-2.0
mm (0.059 — 0.079 in.) opening.
Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.

Gioove Immediately remove nozzle from the tube
y ATITH3 and reinstall cap.

Seal packing: Part No. 08826-00080 or equivalent
NOTICE:
Do not apply seal packing to the front bearing cap grooves.

(6) Install the front bearing cap.
HINT:
Installing the front bearing cap will determine the thrust portion
of the camshaft.
(7) Install the other bearing cap in the sequence shown
with the arrow mark facing forward.

&7 A 5'. ; )
‘@,
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(8) Push in a new camshaft setting oil seal.

(9) Install a new seal washer to the bearing cap bolt (A
and B).
(10) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts (D and E).
NOTICE:
Do not apply engine oil under the heads of the bearing cap
bolt (A), (B) and (C).
HINT:
Each bolt length is indicated in the illustration.
Bolt length:
94 mm (3.70 in.
72 mm (2.83 in.
25 mm (0.98 in.) for C
55 mm (2.17 in.) for D
40 mm (1.57 in.) for E
(11) Install the oil feed pipe and the 22 bearing cap bolts
as shown in the illustration.

for A with seal washer
for B with seal washer

(12) Uniformly tighten the 22 bearing cap bolts in several
passes, in the sequence shown.

Torque:

7.5 N-m (76 kgf-cm, 66 in.-bf) for bolt C

16 N-m (163 kgf-cm, 12 ft-Ibf) for others

(13) Boring the service bolt installed int the driven sub—
gear upward by turning the hexagon wrench head
portion of the camshaft with a wrench.

(14) Remove the service bolt.
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INSTALL TIMING BELT PLATE RR RH
Install the timing belt plate with 3 the bolts and stud bolt.
Torque: 7.5 N'm (76 kgf-cm, 66 in.-1bf)

INSTALL TIMING BELT PLATE RR LH
Install the timing belt plate with the 3 bolts.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

INSTALL CRANKSHAFT TIMING PULLEY

Align the timing pulley set key with the key groove of the
pulley.

Using SST and a hammer, tap in the timing pulley, facing
the flange side inward.

SST 09223-46011

INSTALL TIMING BELT IDLER SUB-ASSY NO.2
Install the idler with the bolt.

Torque: 35 N-m (352 kgf-cm, 25 ft:1bf)

Check that the idler moves smoothly.

INSTALL TIMING BELT IDLER SUB-ASSY NO.1
Apply adhesive 2 or 3 threads of the pivot bolt.
Adhesive:

Part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent

Using a 10 mm hexagon wrench, install the plate washer
and idler with the pivot bolt.

Torque: 35 N-m (352 kgf-cm, 25 ft:1bf)

Check that the idler bracket moves smoothly.
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64. INSTALL CAMSHAFT TIMING PULLEYS

Align the camshaft knock pin with the knock pin grove of
the timing pulley, and side on the timing pulley.

Using SST, install the pulley bolt.

SST  09960-10010 (09962-01000, 09963-01000)
Torque: 108 N-m (1,101 kgf-cm, 80 ft:1bf)

65. INSTALL TIMING BELT

NOTICE:

The engine should be cold.

(a) Setthe No. 1 cylinder to TDC/compression.

(1) Turn the hexagon wrench head portion of the cam-
shaft to align the timing marks of the camshaft tim-
ing pulleys and timing belt plates aligned.

HINT:

Setting positions of the camshaft timing pulleys by turming them
slightly clockwise makes it easy to install the timing belt:
Camshaft timing pulley of LH bank: 1/2 teeth

Camshaft timing pulley of RH bank: 1 tooth

(2) Using the crankshaft damper bolt, turn the crank-
shaft to align the timing marks of the crankshaft tim-

ing pulley and oil pump body.

(b) Install the timing belt.

(1) Remove any oil or water on the each pulley, and
keep them clean.

NOTICE:

Only wipe the pulleys; do not use any cleansing agent.
(2) Face the front mark (arrow) on the timing belt for-

ward.
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Connect the timing belt to the crankshaft timing
pulley.

+ Align the installation mark on the timing belt
with the timing mark of the crankshaft timing
pulley.

Connect the timing belt to the idler No. 2.
Connect the timing belt to the camshaft timing
pulley LH.

+ Align the installation mark on the timing belt
with the timing mark of the camshaft timing
pulley.

Connect the timing belt to the water pump pulley.
Connect the timing belt to the camshaft timing
pulley (RH bank).

+ Align the installation mark on the timing belt
with the timing mark of the camshaft timing
pulley.

Connect the timing belt to the idler No. 1.

Set the belt tensioner.

Using a press, slowly press in the push rod using
981 - 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of
pressure.

Align the holes of the push rod and housing, pass
a 1.27 mm hexagon wrench through the holes to
keep the setting position of the push rod.

Release the press.

Install the dust boot to the belt tensioner.

Install the belt tensioner.

Temporarily install the belt tensioner with the 2
bolts.

Alternately tighten the 2 bolts.
Torque: 26 N-m (265 kgf-cm, 19 ft-1bf)

Using pliers, remove the 1.27 mm hexagon wrench

from the belt tensioner.

Check the valve timing.

Using the crankshaft damper bolt, slowly turn the

crankshaft pulley 2 revolutions from TDC to TDC.

Always turn the crankshaft pulley clockwise.
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(2) Check that each pulley aligns with the timing marks
as shown in the illustration.

If the timing marks do not align, remove the timing belt and rein-
stall it.

66.

(@)

67.

(a)
(b)

68.

(a)

69.

(a)

INSTALL CRANKSHAFT POSITION SENSOR PLATE
NO.1
Install the sensor plate, facing the cup side outward.

INSTALL TIMING GEAR COVER SPACER
Install the gasket to the cover spacer.
Install the cover spacer.

INSTALL TIMING BELT NO.1 COVER
Install the timing belt cover with the 4 bolts.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

INSTALL CRANKSHAFT DAMPER SUB-ASSY
Using SST and a hammer, tap in the crankshaft damper.
8ST 09223-46011
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(b)

(©

Using SST, install the damper bolt.

SST 09213-70011 (90105-08076), 09330-00021
Torque: 245 N-m (2,498 kgf-cm, 181 ft-Ibf)

Align the pulley set key with the key groove of the crank-
shaft damper.

70. INSPECT VALVE CLEARANCE(See page 14-195)
71. ADJUST VALVE CLEARANCE(See page 14-195)

AT2693
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72.

HINT:

INSTALL FAN BRACKET SUB-ASSY

Install the idler pulley with the 2 bolts and 2 nuts.
Torque:

16 N-m (163 kgf-cm, 12 ft-Ibf) for 12 mm head
32 N-m (326 kgf-cm, 24 ft-Ibf) for 14 mm head

Each bolt length is indicated in the illustration.
Bolt Length:

106 mm (4.17 in.) for 12 mm head (A)

114 mm (4.49 in.) for 14 mm head (B)

73.

(@)

INSTALL V-RIBBED BELT TENSIONER ASSY
Install the belt tensioner with the bolt and 2 nuts.
Torque: 16 N-m (158 kgf-cm, 11 ft-1bf)

HINT:
Use a bolt 106 mm (4.17 in.) in length.

INSTALL TIMING BELT COVER SUB-ASSY NO.2

Fit the timing belt cover, matching the claws and pin with
each part.

Install the timing belt cover with the 2 bolts.

Torque: 16 N-m (163 kgf-cm, 12 ft-Ibf)

HINT:
Use bolts 106 mm (4.17 in.) in length.
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76.

(a)
(b)

INSTALL IDLER PULLEY SUB-ASSY NO.2
Install the idler pulley and cover plate with the bolt.
Torque: 39 N-m (398 kgf-cm, 29 ft-1bf)

INSTALL SEMICIRCULAR PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the semicircular plug grooves.
Seal packing: Part No. 0882600080 or equivalent

Install the 4 semicircular plugs to the cylinder heads as
shown in the illustration.
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79. INSTALL OIL FILLER CAP SUB-ASSY

80. INSTALL SPARK PLUG

Torque: 18 N-m (178 kgf-cm, 13 ft-Ibf)

Seal Packing

P12477
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81.

(@)

INSTALL CYLINDER HEAD COVER

Remove any old packing (FIPG) material.

Apply seal packing to the cylinder heads as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent
Install the gasket to the cylinder head cover.

Install the seal washer to the bolt.

Install the cylinder head cover with the 9 bolts. Uniformly
tighten the bolts in several passes.

Torque: 6.0 N-m (61 kgf-cm, 53 in.-Ibf)

INSTALL OIL FILLER CAP HOUSING

Install a new gasket and the oil filler cap housing with the
2 nuts.

Torque: 7.5 N-m (76 kgf-cm, 66 in.-Ibf)

INSTALL CYLINDER BLOCK WATER DRAIN COCK
SUB-ASSY

Apply seal packing to 2 or 3 threads.

Seal packing: Part No. 08826-00100 or equivalent
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(b) Install the 2 drain unions.
Torque: 49 N-m (500 kgf-cm, 36 ft.-Ibf)
HINT:
After applying the specified torque, rotate the drain union clock-
wise until its drain port is facing forward.

82. INSTALL ENGINE HANGER NO. 1
(a) Install the 2 engine hangers with 4 balts.
Torque: 37 N-m (380 kgf-cm, 27 ft.-Ibf)
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CYLINDER HEAD ASSY (2UZ-FE)
COMPONENTS

Cylinder Head RH

/Valve Lifter
Valve Adjust Shim
I
®

Valve Spring Retainer Lock
©—— Valve Spring Retainer

Cylinder Head LH

Valve Spring

a\ Valve Spring Seat

* Qil Seal

ity Pars & * Valve Guide Bushing
Stud Bolt

Valve

9.0 (90, 80 in. 1bf) Pt

5]

= # Tight Piug
Ring Pin——o~"%

o

N-m (kgf-cm, ft:Ibf) | : Specified torque
* Non-reusable part
# Precoated part ATITIA
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OVERHAUL
HINT:

+ Thoroughly clean all parts to be assembled.
+ Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
# Replace all gaskets, O-rings and oil seals with new parts.

1. REMOVE VALVE LIFTER

(a) Remove the valve lifter and adjusting shim.

HINT:

Arrange the valve lifters and shims in correct order.

A50250

AB0249

A03192
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2. REMOVE INTAKE VALVE

(a) 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 correct order.

3. REMOVE EXHAUST VALVE

(a) 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 correct order.

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

5. INSPECT CYLINDER HEAD SUB-ASSY
(a) Clean the cylinder head.
(1) Using a gasket 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.

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

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

(b) Inspect for flatness.

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

Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

Al5592
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(c)

Inspect 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 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:

Intake 5.470 — 5.485 mm (0.2154 — 0.2159 in.)
Exhaust 5.465 — 5.480 mm (0.2152 - 0.2157 in.)

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°

Check the valve head margin thickness.
Standard margin thickness:

Intake 1.25 mm (0.049 in.)

Exhaust 1.4 mm (0.055 in.)

Minimum margin thickness: 0.5 mm (0.020 in.)

If the margin thickness is less than minimum, replace the valve.
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(e) Check the valve overall length.
Standard overall length:
Intake 95.05 mm (3.7421 in.)
Exhaust 95.10 mm (3.7441 in.)
Minimum overall length:
Intake 94.55 mm (3.7224 in.)
Exhaust 94.60 mm (3.7244 in.)
If the overall length is less than minimum, replace the valve.

(f)  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 minimum.

7. INSPECT INNER COMPRESSION SPRING
(a) Using a steel square, measure the deviation of the valve
spring.
Maximum deviation: 2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the valve
spring.

(b) Using vernier calipers, measure the free length of the
valve spring.
Free length: 54.1 mm (2.130 in.)

If the free length is not as specified, replace the valve spring.

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:
210 - 226 N (21.4 - 23.0 kgf, 47.2 — 50.7 Ibf)
at 35.0 mm (1.378 in.)
If the installed tension is not as specified, replace the valve
spring.
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8.
(@)

INSPECT VALVE GUIDE BUSH

Using a caliper gauge, measure the inside diameter of the
guide bush.

Bush inside diameter:

5.510 — 5.530 mm (0.2169 — 0.2177 in.)

Subtract the valve stem diameter measurement from the
guide bush inside diameter measurement.

Standard oil clearance:

Intake 0.025 — 0.060 mm (0.0010 — 0.0024 in.)
Exhaust 0.030 — 0.065 mm (0.0012 — 0.0026 in.)
Maximum oil clearance:

Intake 0.08 mm (0.0031 in.)

Exhaust 0.10 mm (0.0039 in.)

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

9.
(@)

(b)

10.

(@)

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

Using SST and a hammer, tap out the guide bush.
SST 09201-10000 (09201-01060), 09950-70010
(09951-07100)

INSTALL VALVE GUIDE BUSH
Using a caliper gauge, measure the bush bore diameter
of the cylinder head.
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(b)

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

Bush bore diameter Bush size
10.285 — 10.306 mm (0.4049 — 0.4057 in.) Use STD
10.335 — 10.356 mm (0.4069 — 0.4077 in.) Use O/S 0.05

AD5709

A03200

45° Carbide Cutter

EM6330
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If the bush bore diameter of the cylinder head is greater than
10.306 mm (0.4057 in.), machine the bush bore to this dimen-
sion of 10.335 — 10.356 mm (0.4069 — 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.

HINT:

Different the bushes are used for the intake and exhaust.

1.

(@)

Gradually heat the cylinder head to 80 — 100°C (176 —
212°F).
Using SST and a hammer, tap in a new guide bush to the
specified protrusion height.
SST 09201-10000 (09201-01060),
09950-70010 (09951-07100)
Protrusion height :
Intake 9.2 — 9.8 mm (0.362 — 0.386 in.)
Exhaust 8.2 — 8.8 mm (0.323 — 0.346 in.)

Using a sharp 5.5 mm reamer, ream the guide bush to ob-
tain the standard specified clearance between the guide
bush and valve stem.

INSPECT VALVE SEAT
Using a 45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.
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12.

(@)

(b)

()
(@

Check the valve seating position.

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

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

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

(3) Check that the seat contact is in the middle of the
valve face with these width:

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

REPAIR VALVE SEAT
If the seating is too high on the valve face
use 30° and 45° cutters to correct the seat.

If the seating is too low on the valve face
use 60° and 45° cutters to correct the seat.

Hand-lap the valve and valve seat with an abrasive com-
pound.
After hand-lapping, clean the valve and valve seat.
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13. INSPECT VALVE LIFTER

(@) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
31.000 — 31.016 mm (1.2205 — 1.2211 in.)

(b) Using a micrometer, measure the lifter diameter at the
12.3 -12.7 mm (0.484 — 0.500 in.) from the top surface.
Lifter diameter:

30.968 — 30.976 mm (1.2192 — 1.2195 in.)

(c) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.024 — 0.050 mm (0.0009 — 0.0020 in.)
Maximum oil clearance: 0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.

14. INSPECT CAMSHAFT OIL CLEARANCE

(a) Clean the bearing caps and camshaft journals.

(b) Check that bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps and cyl-

inder head as a set.

(c) Place the camshafts on the cylinder head.

(d) Lay a strip of plastigage across each of the camshaft jour-
nals.

(e) Install the bearing caps. (See page 14-220)
Torque: 16 N-m (163 kgf-cm, 12 ft:1bf)

NOTICE:

Do not turn the camshaft.

()  Remove the bearing caps.
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()

Measure the plastigage at its widest point.
Standard oil clearance:

0.030 — 0.071 mm (0.0012 — 0.0028 in.)
Maximum oil clearance: 0.10 mm (0.0039 in.)

If the oil clearance is greater than maximum, replace the cam-
shaft. If necessary, replace the bearing caps and cylinder head
as a set.

(h)
(U]

Completely remove the plastigage.
Remove the camshafts.

INSPECT CAMSHAFT THRUST CLEARANCE

Install the camshafts. (See page 14-220)

Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth.

Standard thrust clearance:

Intake 0.040 — 0.090 mm (0.0016 — 0.0035 in.)
Exhaust 0.030 — 0.075 mm (0.0012 - 0.0030 in.)
Maximum thrust clearance:

Intake 0.12 mm (0.0047 in.)

Exhaust 0.1 mm (0.0039 in.)

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

(©

16.
(@)

(b)

Remove the camshafts.

INSPECT CAMSHAFT GEAR BACKLASH

Install the camshafts without installing the exhaust cam-
sub—gear and front bearing cap. (See page 14-220)
Using a dial indicator, measure the backlash.

Standard backlash:

0.020 - 0.200 mm (0.0008 — 0.0079 in.)

Maximum backlash: 0.30 mm (0.0118 in.)

If the backlash is greater than maximum, replace the cam-
shafts.

(€

Remove the camshafts.
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17.
(@)

AT2717

(b)

INSTALL TIGHT PLUG NO.1

Apply adhesive to the tight plug.

Adhesive:

Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

Using SST and a hammer, tap in a new tight plug as

shown in the illustration.

SST 09950-60010 (09951-00300), 0995070010
(09951-07100)

18. INSTALL CAMSHAFT BEARING CAP SETTING RING PIN

Cylinder Head Cover Side
A A A

10 mm 3mm
(038in)  (042in.)

7 mm

T

(0.28in.)

//
v A: Ring Pin

Front Side of LH Bank Front Side of RH Bank

g 4 mm
(0.31in.) (0.16in.)

mm

71‘ (0.311in.)
S,
B: Ring Pin

AT2718
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19. INSTALL STUD BOLT

Intake Manifold

Side

|
M

A: Stud Bolt
(Thread diameter: 8 mm)

12 mm

~ (047 in)
28 mm

(1.10in.)

12 mm
A54354 (047 in)

A50262

B: Stud Bolt

(Thread diameter: 10 mm)

C: Stud Bolt
(Thread diameter 8 mm) Torque:
245 mm

(0.965in.) 12 mm

(047 in)

26 mm 3
(1.02in) f 28 mm

(1.101in.)

14 mm

(0.55in)

12 mm
(0.47in.)

9.0 N'm (90 kgf-cm, 80 in. Ibf) for A, C
16 N-m (150 kgf-cm, 11 ft1bf) for B

A53860

AD5710

Intake Exhaust
Painted .
Brown Painted
Gray
A50264 A53861
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20. INSTALL VALVE STEM OIL O SEAL OR RING

(@) Using SST, push in a new oil seal.
HINT:

The oil seal for intake is brown and the oil seal for exhaust is

gray.
SST 09201-41020

Author :
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21. INSTALL VALVE

H— = \“\“\{? (@) Install these parts:
(3)‘§:;r/g\ @) % (1) Valve
@—e\ - O A Ko (2) Spring seat

N Ao Wl Ay .
4 \ \Cj{gg,/ 5 (3) Valve spring

J SN TS //J (4) Spring retainer

(1) \</ . o
M

\
e AD5T11

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

Al AD5712

(c) Using a plastic—faced hammer and the valve stem (not in
use) tip wound with vinyl tape, lightly tap the valve stem
tip to assure proper fit.

NOTICE:

Be careful not do damage the valve stem tip.

AB4352

22. INSTALL VALVE LIFTER
(a) Install the valve lifter and shim.
(b) Check that the valve lifter rotates smoothly by hand.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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CYLINDER BLOCK ASSY (2UZ-FE)
COMPONENTS

No. 1 Piston Ring
No. 2 Piston Ring

Side Rail
Qil Ring—EExpander
Side Rail

- 0.
Piston (C ﬁj Snap Ring
Piston Pin
Connecting Rod
Connecting Rod Bearing Cap
See page 14-269
1st: 25 (250, 18) # Tight Plug
2nd: Turn 904

o Cylinder Block
Stud Bolt

Stud Bolt v »-@&—— Ring pin
Ring pin
Studm SRS g - :
ﬁ\\ i ) F - e2—Tight Plug

Stud Bolt

Upper Crankshaft (14 (145,10) |
Thrust Washer
Upper Crankshaft Bearing

Crankshaft Pulley Set Crankshaft key—< )

Lower Crankshaft Bearing ﬂ\\jﬁ Lower Crankshaft
; Thrust Washer
: Crankshaft Bearing Cap
See page 14-269 i

1st: 27 (275, 20)
2nd: Turn 90%

N-m (kgf-cm, ftIbf) |: Specified torque
Non-reusable part

@ Precoated part
Y

AT2723
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Author : Date :

387




14-269
ENGINE MECHANICAL — CYLINDER BLOCK ASSY (2UZ-FE)

OVERHAUL

HINT:

+ Thoroughly clean all parts to be assembled.

+ Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
# Replace all gaskets, O-rings and oil seals with new parts.

. INSPECT CONNECTING ROD THRUST CLEARANCE

(a) Using a dial indicator, measure the thrust clearance while

moving the connecting rod back and forth.

Standard thrust clearance:

0.160 — 0.290 mm (0.0063 — 0.0114 in.)

Maximum thrust clearance: 0.35 mm (0.0138 in.)
If the thrust clearance is greater than maximum, replace the
connecting rod assembly(s). If necessary, replace the crank-
shaft.

Connecting rod thickness:

22.880 — 22.920 mm (0.9008 — 0.9024 in.)

2. INSPECT CONNECTING ROD OIL CLEARANCE

(a) Check the matchmarks on the connecting rod and cap en-
sure correct reassembly.

(b) Remove the 2 connecting rod cap bolts.

(c) Using the removed connecting rod cap bolts, remove the
connecting rod cap and lower bearing by wiggling the
connecting rod cap right and left.

HINT:

Keep the lower bearing inserted with the connecting rod cap.

(d) Clean the crank pin and bearing.

(e) Check the crank pin and bearing for pitting and scratches.

If the crank pin or bearing is damaged, replace the bearings. If

necessary, replace the crankshaft.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Plastigage

LH Bank . .
| RO
. Ry

2 ;\\ -z I, |
 / T =
(Protrusion) -’\JR o A/l*—\"\\)/y
RH Bank
el ”Fr\'ont/‘ 7
# P ‘g o
LT\ \(

—

(Protrusion)

aostor |
AD5108
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(f)  Lay a strip of plastigage across the crank pin.

(g) Match the numbered connecting rod cap with the con-
necting rod.

(h)  Align the pin groove of the connecting rod cap with the
pins of the connecting rod, and install the connecting rod
cap.

(i)  Check that the outside mark of the connecting rod cap is
facing in correct direction.

HINT:

& The connecting rod cap bolts are tightened in 2 progres-
sive steps.

& If any one of the connecting rod cap bolts is broken or de-
formed, replace it.

(j)  Apply a light coat of engine oil on the threads and under
the heads of the connecting rod cap bolts.

(k) Install and alternately tighten the 2 connecting rod cap
bolts in several passes.

Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)

NOTICE:

Do not turn the crankshaft.
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the connecting rod cap bolts.
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Number
Mark

A05852
AO5087
AQS853

AD5175

() Mark the front of the connecting cap bolts with paint.

(m) Retighten the cap bolts 90%as shown.

(n) Check that the painted mark is now at a 90kangle to the
front.

(o) Remove the 2 bolts, connecting rod cap and lower bear-
ing.

(p) Measure the plastigage at its widest point.

Standard oil clearance:

0.027 - 0.053 mm (0.0011 — 0.0021 in.)

Maximum oil clearance: 0.065 mm (0.0026 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, replace the crankshaft.
HINT:
If using a standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the connecting rod cap and crankshaft, then select-
ing the bearing with the same number as the total. There are 6
sizes of standard bearings, marked "27, "3", "4", "5”, "6" and "7".

Item Number Mark
Connecting rod cap 1111212 (3|2]|3|4]|3|4|4
Crankshaft 11211321 ]3|2[1([3]2]3
Use bearing 2 3 4 2 6 7
EXAMPLE:

Connecting rod cap "3” + Crankshaft "1”
= Total number 4 (Use bearing "4")
Reference
Connecting rod big end inside diameter:

Mark "1" 55.000 — 55.006 mm (2.1654 — 2.1656 in.)
Mark "2" 55.006 — 55.012 mm (2.1656 — 2.1658 in.)
Mark "3" 55.012 — 55.018 mm (2.1658 — 2.1661 in.)
Mark 4" 55.018 — 55.024 mm (2.1661 — 2.1663 in.)

2004 4RUNNER REPAIR MANUAL

(RM1059U)
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AD4862

AD4873
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Crankshaft crank pin diameter:

Mark "1 51.994 — 52.000 mm (2.0470 —2.0472 in)
Mark "2” 51.988 — 51.994 mm (2.0468 — 2.0470 in.)
Mark "3" 51.982 — 51.988 mm (2.0465 — 2.0468 in.)

Standard sized bearing center wall thickness:

Mark "2 1.484 — 1.487 mm (0.0584 — 0.0585 in.)
Mark "3" 1.487 — 1,490 mm (0.0585 — 0.0587 in )
Mark "4" 1.480 — 1.493 mm (0.0587 — 0.0588 in.)
Mark "5" 1.493 — 1.496 mm (0.0588 — 0.0589 in.)
Mark "6” 1.496 — 1.499 mm (0.0589 — 0.0590 in.)
Mark "7" 1.499 — 1.502 mm (0.0590 — 0.0591 in.)

Completely remove the plastigage.

REMOVE PISTON AND CONNECTING ROD

Using a ridge reamer, remove all the carbon from the top
of the cylinder.

Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

Keep the bearings, connecting rod and cap together.
Arrange the piston and connecting rod assemblies in cor-
rect order.

REMOVE PISTON

Check fit between the piston and piston pin.

(1) Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as a set.

(b)
()

HINT:

Using a piston ring expander, remove the 2 compression
rings.
Remove the 2 side rails and oil ring by hand.

Arrange the piston rings in correct order only.
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(d)  Using a small screwdriver, pry out the 2 snap rings.

AD4860

(e) Gradually heat the piston to approx. 60°C (140°F).

(f)  Using a plastic-faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

HINT:

& The piston and pin are a matched set.

+ Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

AD4888

5. INSPECT CRANKSHAFT THRUST CLEARANCE
(a) Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.020 - 0.220 mm (0.0008 — 0.0087 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
thrust washers as a set.

ADB096 Thrust washer thickness:
STD 2.440 — 4,490 mm (0.0961 — 0.0980 in )
0/$0.125 2,503 — 2,553 mm (0.0985 — 0.1005 in.)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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6. INSPECT CRANKSHAFT OIL CLEARANCE

(a) Uniformly loosen and remove the 10 crankshaft bearing
cap bolts in several passes, in the sequence shown.

(b) Using 2 screwdrivers, pry out the crankshaft bearing cap,
and remove the 5 crankshaft bearing caps, 5 lower bear-
ings and 2 lower thrust washers (No. 3 crankshaft bearing
cap only).

NOTICE:

Be careful not to damage the cylinder block.

HINT:

# Keep the lower bearing and cranshaft bearing cap togeth-
er.

¢ Arrange the cranshaft bearing caps and lower thrust
washers in correct order.

(c) Lift out the crankshaft.

(d) Remove the 2 upper thrust washers.

HINT:

+ Arrange the upper thrust washers in correct order.
¢ Keep the upper bearings together with the cylinder block.

(©)
()

Clean each crankshaft journal and bearing.
Check each crankshaft journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If
necessary, replace the crankshaft.

9
(h)

2004 4RUNNER REPAIR MANUAL (RM1059U)

Place the crankshaft on the cylinder block.
Lay a strip of plastigage across each journal.
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AD5091

Painted &1
Mark <
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U]

HINT:

*

*

Install the 5 cranshaft bearing caps in their proper loca-
tions.

The cranshaft bearing cap bolts are tightened in 2 pro-
gressive steps (steps (b) and (d)).

If any one of the main bearing cap bolts is broken or de-
formed, replace it.

Apply a light coat of engine oil on the threads and under
the cranshaft bearing cap bolts.

Install and uniformly tighten the 10 cranshaft bearing cap
bolts in several passes, in the sequence shown.
Torque: 27 N-m (275 kgf-cm, 20 ft:1bf)

NOTICE:

Do not turn the crankshaft.

If any one of the cranshaft bearing cap bolts does not meet the
torque specification, replace the cranshaft bearing cap bolt.

Mark the front of the cranshaft n bearing cap bolt with
paint.

Retighten the cranshaft bearing cap bolts by 90%in the
numerical order shown.

Check that the painted mark is now at a 90%angle to the
front.

Remove the crankshaft bearing caps.
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(p) Measure the plastigage at its widest point.
Standard clearance:

No.1and No.5 0.028 — 0.046 mm (0.0011 — 0.0018 in.)

Others 0.040 — 0.058 mm (0.0016 — 0.0023 in )

Maximum clearance:

No.1 and No.5 0.065 mm (0.0026 in.)

Others 0.065 mm (0.0026 in.)

Number
Mark

No. 2
Number

AD5176

2004 4RUNNER REPAIR MANUAL (RM1059U)

If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, replace the crankshaft.

HINT:

If using a standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the cylinder block and crankshaft, then refer to the
table below for the appropriate bearing number. There are 5
sizes of the standard bearings. For No. 1 and No. 5 position
bearings, use bearings marked "3”, "4”, 5", "6” and "7". For oth-
ers position bearings, use bearings marked 17, "2”, "3", "4” and
"5

No. 1, No. 5:
O Use bearing
0-5 3
Cylinder block (A) 6-11 4
+ 12-17 5
Crankshaft (B) 18-23 &
2428 7
EXAMPLE:
Cylinder block "08” + Crankshaft "06" =
Total number 14 (Use bearing "5”)
Others:
u] Use bearing
0-5 1
Cylinder block (A) 6-1 2
+ 12-17 3
Crankshaft (B) 18-23 4
2428 5
EXAMPLE:

Cylinder block "08” + Crankshaft "06" =
Total number 14 (Use bearing "3”)
Reference
Cylinder block crankshaft journal bore diameter (A):

Mark "00” 72.000 mm (2.8347 in.)
Mark "01” 72.001 mm (2.8347 in.)
Mark "02” 72.002 mm (2.8347 in.)
Mark "03" 72.003 mm (2.8348 in.)
Mark "04" 72.004 mm (2.8348 in.)
Mark "05" 72.005mm (2.8348 in.)
Mark "06" 72.006 mm (2.8349 in.)
Mark "07" 72.007 mm (2.8349in.)
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Mark "08” 72.008 mm (2.8350 in.)

Mark "09" 72.009 mm (2.8350 in.)

Mark "10” 72,010 mm (2.8350 in.)

Mark "11” 72.011 mm (2.8351 in)

Mark "12° 72,012 mm (2.8351 in.)

Mark "13” 72.013 mm (2.8352 in.)

Mark *14 72,014 mm (2.8352 in.)

Mark "5 72.015 mm (2.8352 in.)

Mark *16” 72,016 mm (2.8353 in.)
Crankshaft journal diameter (B):

Mark "00" 67.000 mm (2.6378 in.)

Meark "01 6.909 mm (2.6378 in.)

Mark "02° 66.998 mm (2.6377 in.)

Mark "03” 6,997 mm (2.6377 in.)

Mark "04” 66.996 mm (2.6376 in.)

Mark "05 66.005 mm (2.6376 in.)

Mark "06” 66.994 mm (2.6376 in.)

Mark "07" 66.993 mm (2.6375 in.)

Mark "08" 66.992 mm (2.6375 in.)

Mark "09” 66.991 mm (2.6374in.)

Mark "10° 66.000 mm (2.6374in.)

Mark "11” 66.989 mm (2.6374in.)

Mark "127 66.988 mm (2.6373in.)
Standard bearing center wall thickness:

No. 1 and No. 5

Mark 3" 2 487 — 2.490 mm (0.0979 — 0.0980 in )
Mark "4” 2490 — 2 493 mm (0.0980 — 0.0982 in )
Mark 5" 2493 — 2,496 mm (0.0982 — 0.0983 in )
Mark 6" 2.496 — 2.499 mm (0.0983 — 0.0984 in.)
Mark "7” 2.499 — 2,502 mm (0.0984 — 0.0985 in.)
Others

Mark "1” 2481 —2.484 mm (0.0977 — 0.0978 in.)
Mark "2 2484 — 2 437 mm (0.0978 — 0.0979 in)
Mark "3 2 487 — 2.490 mm (0.0979 — 0.0980 in.)
Mark "4” 2,490 — 2.493 mm (0.0980 — 0.0982 in.)
Mark 5" 2.493 — 2.496 mm (0.0982 — 0.0983 in.)

(g) Completely remove the plastigage.
. REMOVE CRANKSHAFT
(a) Lift up the crankshaft.
(b) Remove the 5 upper cranshaft bearings and 2 upper
thrust washers from the cylinder block.
HINT:
Arrange the cranshaft bearing caps, bearings and thrust wash-
ers in correct order.
8. REMOVE CRANKSHAFT PULLEY SET CRANKSHAFT KEY

2004 4RUNNER REPAIR MANUAL (RM1059U)
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9. CLEAN CYLINDER BLOCK SUB-ASSY

(a) Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

(b) Using a soft brush and solvent, thoroughly clean the cylin-
der block.

™Y
LA L= A04349

10. INSPECT CYLINDER BLOCK SUB-ASSY
(a) Inspect for flatness.

(1) Using a precision straight edge and feeler gauge,
measure the surfaces contacting the cylinder head
and crankshaft bearing cap for warpage.

Maximum warpage: 0.07 mm (0.0028 in.)

If warpage is greater than maximum, replace the cylinder block
sub-assy.

Y AT4955

(b) Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the 8 cylinders and re-
place all the 8 pistons. If necessary, replace the cylinder block.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Y AT4956

Thrust
@ Direction
Axial
@ Direction

10 mm
(0.39in.)

10 mm
(0.39in.)

A05181

AD4B7T
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(c) Inspect the cylinder bore diameter.

HINT:

There are 3 sizes of the standard cylinder bore diameter,
marked "1”, "2” and "3" accordingly. The mark is stamped on the
top of the cylinder block.

(1) Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and
axial directions.

Standard diameter:

STD Mark "1 94.002 - 94.010 mm (37009 — 3.7012 in)
Mark "2" 94.010 - 94.023 mm (37012 - 3.7017 in.)
Mark 3" 94.023 - 94.031 mm (37017 —3.7020in.)
Maximum diameter: 94.230 mm (3.5917 in.)
STD 94.231 mm (3.7099 in.)
0/S 0.50 94731 mm (37296 in.)

If the diameter is greater than maximum, rebore all the 8 cylin-
ders and replace all the 8 pistons. If necessary, replace the cyl-
inder block.

(d) Remove the cylinder ridge.
If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,
grind the top of the cylinder.

11. INSPECT PISTON
(a) Clean the piston.
(1) Using a gasket scraper, remove the carbon from the
piston top.
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(2) Using a groove cleaning tool or broken ring, clean
the piston ring grooves.

AD4878

(3) Using solvent and a brush, thoroughly clean the pis-
ton.
NOTICE:
Do not use a wire brush.

(b) Inspect the piston oil clearance.
HINT:
There are 3 sizes of the standard piston diameter, marked "1,
"2" and "3" accordingly. The mark is stamped on the piston top.
(1) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 30.75 mm
(1.2106 in.) from the piston head.
Piston diameter:

Mark 1,2 0or 3

STD Mark "1" 93.902 — 93912 mm
Mark "2” 93.912 -93.920 mm
Mark "3" 93.920 — 93.930 mm

0/S 0.50 94 402 — 94 430 mm

3.6969 — 3.6973 in.)
3.6973 -3.6976 in.)
3.6976 — 3.6980 in.)

)

37168 —-3.7177 in.

AD4g74
AD4885 AD5180
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Cylinder Block

Bgyes s
b1
()
?\;\@t’/ qu. |/
Ho o, 3Ne. 5‘75555@
St el ﬁ\?\'fé’f

Mark 1,2 or 3
LH Piston Mark 1,2 0r 3

Front

EM0227
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(2) Measure the cylinder bore diameter in the thrust
directions.
(3) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:
0.090 - 0.111 mm (0.0035 — 0.0044 in.)
Maximum oil clearance: 0.13 mm (0.0051 in.)
If the oil clearance is greater than maximum, replace all the 8
pistons and rebore all the 8 cylinders. If necessary, replace the
cylinder block.
HINT:
Use a new cylinder block:
& Use a piston with the same number mark as the cylinder
diameter marked on the cylinder block.
+ The shape of the piston varies for the LH and RH banks.
The LH piston is marked with "LH” and "2L", the RH piston
with "RH” and "2R”".

(c) Inspect the piston pin fit.
(1) At 60°C (140°F), you should be able to push the
piston pin into the piston pin hole with your thumb.

(d) Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 — 22.009 mm (0.8660 — 0.8664 in.)
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AD4880

AD4872

EMT7639

P20863 EM0288
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12. INSPECT PISTON RING SET
(a) Inspect the piston ring groove clearance.

(1) Using a feeler gauge, measure the clearance be-
tween new piston ring and the wall of the ring
groove.

Ring groove clearance:

No.1 0.030 - 0.080 mm (0.0012-0.0032in.)

No.2 0.030 — 0.070 mm (0.0012 — 0.0028 in )
If the clearance is not as specified, replace the piston.

(b) Inspect the piston ring end gap.
(1) Insert the piston ring into the cylinder bore.
(2) Using a piston, push the piston ring a little beyond
the bottom of the ring travel, 105 mm (4.13 in.) from
the top of the cylinder block.

(3) Using a feeler gauge, measure the end gap.
Standard end gap:

No. 1 0.300 — 0.400 mm (0.0118 - 0.0158 in.)
No. 2 0.400 — 0.550 mm (0.0158 — 0.0217 in.)
Qil (Side rail) 0.130 — 0.380 mm (0.0051 - 0.0150 in.)

Maximum end gap:

No. 1 1.10 mm (0.0433 in.)
No. 2 1.20 mm (0.0472 in.)
Qil (Side rail) 115 mm (0.0453 in.)

If the end gap is greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, rebore all the 8 cylinders or replace the cylinder block sub—
assy.

13. INSPECT CONNECTING ROD SUB-ASSY
(a) Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.
(1) Check for bend.
Maximum bend:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the connecting rod
sub-assy.
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EM0227
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(2) Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

If twist is greater than maximum, replace the connecting rod as-
sembly.

(b)

Inspect the piston pin oil clearance.

(1) Using a caliper gauge, measure the inside diameter
of the connecting rod bushing.

Bushing inside diameter:

22.005 - 22.014 mm (0.8663 — 0.8667 in.)

(2) Using a micrometer, measure the piston pin diame-
ter.

Piston pin diameter:

21.997 — 22.009 mm (0.8660 — 0.8664 in.)

(3) Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.

Standard oil clearance:

0.005 — 0.011 mm (0.0002 — 0.0004 in.)

Maximum oil clearance: 0.05 mm (0.0020 in.)

If the oil clearance is greater than maximum, replace the con-
necting rod sub—assy. If necessary, replace the piston and pis-
ton pin as a set.

14.

@)

INSPECT CONNECTING ROD BOLT

Using vernier calipers, measure the tension portion of the
connecting rod bolt.

Standard diameter:

7.200 — 7.300 mm (0.2835 — 0.2874 in.)

Minimum diameter: 7.00 mm (0.2756 in.)

If the diameter is less than minimum, replace the bolt.
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50 — 64 mm (1.97 — 2.52 in.)

ABBE53

AD5121

—

-

Al5169

AD5122
AD5854
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15. INSPECT CRANKSHAFT BEARING CAP BOLT
(a) Using vernier calipers, measure the thread outside diam-
eter of the crankshaft bearing cap bolt.
Standard diameter:
10.760 — 10.970 mm (0.4236 — 0.4319 in.)
Minimum diameter: 10.40 mm (0.4094 in.)
If the diameter is less than minimum, replace the cap bolt.

16. INSPECT CRANKSHAFT
(a) Inspect for circle runout.
(1) Place the crankshaft on VV-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 maximum, replace the crank-
shaft.

(b) Inspect the crankshaft journals and crank pins.
(1) Using a micrometer, measure the diameter of each
crankshaft journal and crank pin.
Crankshaft journal diameter:
66.988 — 67.000 mm (2.6373 — 2.6378 in.)
Crank pin diameter:
51.982 — 52.000 mm (2.0465 — 2.0472 in.)
If the diameter is not as specified, check the oil clearance. If
necessary, replace the crankshaft.
(2) Check each crankshaft journal and crank pin for ta-
per and out-of-round as shown.
Maximum taper and out—of-round:
0.02 mm (0.0008 in.)
If the taper and out—of-round is greater than maximum, replace
the crankshaft.
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17. INSTALL TIGHT PLUG

Y AT2720

(a) Apply adhesive to the tight plug.
Adhesive:
Part No. 08833-00070, THRE 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 (09951-00350), 0995070010

(09951-07100)

AT2T21

Torque:

8.0 N-m (80 kgf-cm, 71 in..Ibf) for A
20 N-m (200 kgf-cm, 14 ftbf) for B
20 N-m (200 kgf-cm, 14 in..Ibf) for C
12 N-m (120 kgf-cm, 9 ft.Ibf) for D
14 N-m (145 kgf-cm, 10 ft1bf) for E

15 mm T niii
o] (©63in)
120 mm 116 mm 48
(472in) (4571n) 07’;@
35 mm 12mm G790 14 mm
(1.38in.) (0.55in)
15 mm 'y
(0.59in.) 32 mm
(1.26in.)
BandC ) D B E “~_ 15mm
(Thread diameter: (Thread diameter (Thread diameter. (Thread diameter:  (0.-591in.)
{2004 4RUNNER-BEPAIR MANUAL  (RM1959L]) 8mm) 8rmm) .
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19. INSTALL STRAIGHT PIN

8 mm
0.24in.)
14 mm
0.55in.)
A

A50243

until pin stops

10 mm
0.39in.)

22 mm _f
0.87 in.)
Z

A53947

20. INSTALL RING PIN

R e
g}i gf—a;@:zfﬂ C Vn
% p

20 mm /Z
0.79in.) /

N
\\\

16 mm
0.63in.)

13 mm

11.mm 0.51in.)
0.43in.) : .
y ;
[} 1 ] 1
e | p |2 [
o ooating |y 04T

A B e

AT5808
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AD4861

21. INSTALL PISTON

(a) Using a small screwdriver, install a new snap ring on one
side of the piston pin hole.

(b) Gradually heat the piston to about 60°C (140°F).

LH Piston

Front )‘1 -
L

Mark
(1 Cavity)

Qutside Mark
RH Piston
(4“(4;;-53&—: Q&ﬁ

Front Mark
(2 Cavities)

2R

AD4882
AD4886

Qutside Mark

Al5182

(c) Coat the piston pin with engine oil.

(d) Position the piston front mark with respect to the outside
mark on the connecting rod as shown in the illustration.

NOTICE:

The installation directions of the piston and connecting rod

are different for the LH and RH banks. The LH piston is

marked with "LH”and ”2L”, the RH piston with "RH”

and”2R”.

(e) Align the piston pin holes of the piston and connecting
rod, and push in the piston pin with your thumb.

(f)  Using a small screwdriver, install a new snap ring on the
other side of the piston pin hole.

AD4860

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Code Mark

Code Mark
2R A04213
LH Piston No. 2 Compression
Lower
Side Expander

Rail

Front =\
Mark  60°
(1 Cavity) D7

il No. 1 Compression

Upper Side Ra
No. 2 Compression

RH Piston

No.1 Compression
A54735

Upper Side Rail

EM6484

No. 1 and No. 5 Others

Upper

19.5 mm
AD4846

22.5 mm

2004 4RUNNER REPAIR MANUAL (RM1059U)

INSTALL PISTON RING SET

Install the oil ring expander and 2 side rails by hand.
Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.

Code mark:
No. 1 1R
No.2 IR

(€

Position the piston rings so that the ring ends are as
shown.

NOTICE:
Do not align the ring ends.

24,

INSTALL CONNECTING ROD BEARING

Align the bearing claw with the groove of the connecting
rod or connecting cap.

Install the bearings in the connecting rod and connecting
rod cap.

INSTALL CRANKSHAFT BEARING

HINT:

*

Main bearings come in widths of 19.5 mm (0.768 in.) and
22.5 mm (0.886 in.). Install the 22.5 mm (0.886 in.) bear-
ings in the No. 1 and No. 5 cylinder block journal positions
with the crankshaft bearing cap. Install the 19.5 mm
(0.768 in.) bearings in the other positions.

Upper bearings have an oil groove and oil holes; lower
bearings do not.
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(a) Align the bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

(b)  Align the bearing claw with the claw groove of the crank-
shaft bearing cap, and push in the 5 lower bearings.

HINT:

A number is marked on each bearing cap to indicate the instal-

lation position.

N H
o "
T ADL214

25. INSTALL CRANKSHAFT THRUST WASHER SET

(a) Install the 2 thrust washers under the No. 3 journal posi-
tion of the cylinder block with the oil grooves facing out-
ward.

(b) Install the 2 thrust washers on the No. 3 bearing cap with
the grooves facing outward.

AD4217

26. INSTALL CRANKSHAFT PULLEY SET CRANKSHAFT KEY

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 408



14-290

ENGINE MECHANICAL - CYLINDER BLOCK ASSY (2UZ-FE)

AD5091

2004 4RUNNER REPAIR MANUAL (RM1059U)

27. INSTALL CRANKSHAFT

(a) Place the crankshaft on the cylinder block.

(b) Install the 5 crankshaft bearing caps in their proper loca-
tions.

HINT:

Place the bearing caps level and let them return to their original

position by their own weight.

NOTICE:

Do not install the bearing cap by tapping it.

(c) Install the crankshaft bearing cap bolts.

HINT:

& The bearing cap bolts are tightened in 2 progressive
steps.

+ If any one of the bearing cap bolts is broken or deformed,
replace it.

(1) Apply a light coat of engine oil on the threads and
under the crankshaft bearing cap bolts.

(2) Install and uniformly tighten the 10 crankshaft bear-
ing cap bolts in several passes, in the sequence
shown.

Torque: 27 N-m (275 kgf-cm, 20 ft-1bf)

If any one of the bearing cap bolts does not meet the torque
specification, replace the bearing cap bolt.

(3) Mark the front of the crankshaft bearing cap bolt
with paint.

(4) Retighten the crankshaft bearing cap bolts by 90°
in the numerical order shown.

(5) Check that the painted mark is now at a 90° angle
to the front.

(6) Install a new seal washer to the crankshaft bearing
cap bolt.

(7) Check that the crankshaft turns smoothly.
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Front Mark Front
(1 Cavity)
- {&
LH
Piston

Front Mark
(2 Cavities)  Front

A04884 A05177

2004 4RUNNER REPAIR MANUAL (RM1059U)

28. INSTALL PISTON AND CONNECTING ROD

(a) Using a piston ring compressor, push the correctly num-
bered piston and connecting rod assemblies into each
cylinder with the front mark of the piston facing forward.

NOTICE:

The shape of the piston varies for the LH and RH banks. The
LH piston is marked with "LH”and "2R”, the RH piston with
”"RH”and”2R.

(b) Place the connecting rod cap on the connecting rod.

(1)
@)

Match the numbered connecting rod cap with the
connecting rod.
Align the pin groove of the connecting rod cap with
the pins of the connecting rod, and install the con-
necting rod cap.
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3 ¢

b -
\\ : e
hoaior 11 Outside Mark (Protrusion) = 5174

T ¢
e 5
Painted |[\T& 2 TR, £\
Mark ,JJI‘\\\S \ ‘_\/\\. =
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(3) Check that the outside mark of the connecting rod
cap is facing in correct direction.

(c) Install the connecting rod cap bolts.
HINT:
# The connecting rod cap bolts are tightened in 2 progres-
sive steps.
+ If any one of the connecting rod cap bolts is broken or de-
formed, replace it.
(1) Apply a light coat of engine oil on the threads and
under the heads of the connecting rod cap bolts.
(2) Install and alternately tighten the 2 connecting rod
cap bolts in several passes.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the connecting rod cap bolts.

(3) Mark the front of the connecting cap bolt with paint.
(4) Retighten the cap bolts 90° as shown.
(5) Check that the painted mark is now at a 90° angle
to the front.
(d) Check that the crankshaft turns smoothly.
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TIMING BELT (2UZ-FE)
COMPONENTS

Radiator Support Seal Upper

Throttle Body
Cover Sub-Ass!

<
E%

Engine Under Cover
Assy Rear

Engine Under Cover
Sub-Assy No. 1

Fan And Generator V Belt

Y ATIT26

2004 4RUNNER REPAIR MANUAL (RM1059U)
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16 (160, 12) c
— &)

Timing Chain or Belt Cover No. 2

Chain Tensioner -
AssyNo.1 &2

Timing Belt Cover
Sub-Assy No. 2

{Qmm--—-

@@ &

39 (400, 29)

Idler Pulley Sub—Assy}
No. 2 e

7.5 (80, 66 in. Ibf)

v N-m (kgf-cm, ft:Ibf) |: Specified torque o

2004 4RUNNER REPAIR MANUAL (RM1059U)
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V-Ribbed Belt Tensioner Assy

g

16 (160, 12) —gy |

[t i |-

[/}— Generator Assy

;

39 (400, 29) 39 (400, 29, imi )
[ 39(400,29) | Crankshaft Damper Sub—Assy Timing Be‘ltJNo. 1 Cover

Crankshaft Position Sensor Plate No. 1

% N-m (kgf-cm, ft-Ibf) |: Specified torque

2004 4RUNNER REPAIR MANUAL (RM1059U)

AT2728
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REPLACEMENT

DRAIN ENGINE COOLANT(See page 16—17)

SEPARATE BATTERY NEGATIVE TERMINAL

REMOVE THROTTLE BODY COVER SUB-ASSY

Remove the 2 cap nuts and throttle body cover sub—assy.
REMOVE AIR CLEANER HOSE ASSY

REMOVE RADIATOR SUPPORT SEAL UPPER

Remove the 11 clips and radiator support seal upper.

REMOVE FAN AND GENERATOR V BELT (See page 14-194)

Rt

PEORT LN

7. REMOVE FAN W/ FLUID COUPLING

(a) Unfasten each clip the 2 hose clamps,and then separate
the 2 oil cooler hoses from fan shroud.

(b) Remove the 3 bolts and separate the fan shroud from ra-

diator.
(c) Remove the 4 nuts and separate the fan w/ fluid coupling
from engine.
(d) Remove the fan shroud and fan w/ fluid coupling from the
¥ Hose Clamp AT0463 vehicle at the same time.

8. SEPARATE VANE PUMP ASSY

(a) Disconnect the vacuum hose.

(b) Remove the nut, 2 bolts and vane pump assy.
HINT:

Hand up the hoses instead of detaching.

9. REMOVE GENERATOR ASSY (See page 19-50)

10. SEPARATE COMPRESSOR
(@) Remove the nut, 3 bolts compressor stay and compres-
SOr.
L HINT:
% Hang up the hoses instead of detaching.

AT0465

11. REMOVE IDLER PULLEY SUB-ASSY NO.2

(a) Remove the bolt and idler pulley sub—assy.

12. REMOVE OIL COOLER PIPE

(a) Disconnect the 3 hoses.

(b) Remove the bolt, nut and oil cooler pipe.

13. REMOVE TIMING BELT COVER SUB-ASSY NO.3 LH

(a) Remove the grommet and separate the cam position sensor connector and cam position sensor wire
from timing belt cover sub-assy No. 3 LH.

(b) Disconnect the 3 wire harness clamps.

(c) Remove the 4 bolts and timing belt cover sub—assy No. 3 LH.
2004 4ARUNNER REPAIR MANUAL (RM1059U)
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14.

@)

15.

(a)

16.

(@)

17.

(@)

REMOVE TIMING CHAIN OR BELT COVER NO.2

Remove the nut, 3 bolts and timing belt cover No. 2.

REMOVE TIMING BELT COVER SUB-ASSY NO.2

Remove the 2 bolts and timing belt cover sub—assy No. 2.

REMOVE V-RIBBED BELT TENSIONER ASSY

Remove the bolt 2 nuts and v-ribbed belt tensioner.

REMOVE FAN BRACKET SUB-ASSY

Remove the 2 nuts, 2 bolts and fan bracket sub—assy with fan pulley.

ST AT 18. REMOVE CRANKSHAFT DAMPER SUB-ASSY
M W\\%jf (a) Using SST, remove the pulley bolt.
\& \"‘.k j SST 09213-70011 (09213-70020), 09330-00021

(b) Using SST, remove the crankshaft pulley.
SST  09950-50013 (09951-05010, 09952-05010,
09953-05010, 09953-05020, 09954-05021),

19.

(a)

20.

REMOVE TIMING BELT NO.1 COVER
Remove the 4 bolts and timing belt cover.
REMOVE CRANKSHAFT POSITION SENSOR PLATE NO.1

21. REMOVE TIMING BELT
(a) If re-using the timing belt, check the installation marks on
the timing belt.
(1) Check that there are 3 installation marks on the tim-
ing belt by turning the crankshaft as shown in the il-
lustration.
If the installation marks have disappeared, place a new installa-
tion mark on the timing belt before removing each part.
AT70464

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Vil
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/
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Turn
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(b) Set the No. 1 cylinder to approx. 50xBTDC/compression.
(1) Using the crankshaft damper bolt, turn the crank-
shaft to align the timing marks of the crankshaft tim-

ing pulley and oil pump body.

(2) Check that the timing marks of the camshaft timing
pulleys and timing belt plates aligned.
If not, turn the crankshaft 1 revolution (360°).

(3) Using the crankshaft damper bolt, turn the crank-
shaft counterclockwise by approx. 50°.
NOTICE:
If the timing belt is disengaged, having the crankshaft
pulley at the wrong angle can cause the piston head and
valve head to come into contact with each other when you
remove the camshaft timing pulley and camshaft, causing
damage. So always set the crankshaft pulley at the correct
angle.
(c) Alternately loosen the 2 bolts, and remove them, the belt
tensioner and dust boot.

(d) Using SST, loosen the tension between the camshaft tim-
ing pulley (RH bank) and crankshaft timing pulley by
slightly turning the camshaft timing pulley (RH bank)
counterclockwise.

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

(e) Disconnect the timing belt from the timing belt idler No. 1,
and remove the timing belt.

22. INSTALL TIMING BELT

(@) Check the timing belt idler No. 1 and No. 2.

(1) Visually check the seal portion of the idler pulley for
oil leakage.

If leakage is found, replace the idler.

(2) Check that the idler turns smoothly.

If necessary, replace the idler.
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Air Hole Drain Hole (b) Check the water pump.
(1) Visually check the air hole and water hole for cool-
ant leakage.
If leakage is found, replace the water pump and timing belt.
(2) Tumn the pulley, and check that the water pump
bearing moves smoothly and quietly.
If necessary, replace the water pump.
(c) Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley, idler No.1 and idler No.2,

and keep them clean.
NOTICE:
Only wipe the pulleys; do not use any cleansing agent.

(d) Set the No. 1 cylinder to TDC/compression.

(1) Turn the hexagon wrench head portion of the cam-
shaft to align the timing marks of the camshaft tim-
ing pulleys and timing belt plates aligned.

HINT:

Setting positions of the camshaft timing pulleys by tuming them
slightly clockwise makes it easy to install the timing belt:
Camshaft timing pulley of LH bank: 1/2 teeth

Camshaft timing pulley of RH bank: 1 tooth

1Tooth 1/2Teeth
S S icf)ce

g 1

(2) Using the crankshaft damper bolt, turn the crank-
shaft to align the timing marks of the crankshaft tim-
ing pulley and oil pump body.

2004 4RUNNER REPAIR MANUAL (RM1059U)

Autheor : Date : 418



14-300

ENGINE MECHANICAL - TIMING BELT (2UZ—FE)

O 5757~
\u/ % \@/ s
3

AT0471

1.27 mm
Hexagon
Wrench

A54983

1.27 mm
Hexagon
Wrench
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(e)

Install the timing belt.
(1) Remove any oil or water on the each pulley, and
keep them clean.

NOTICE:
Only wipe the pulleys; do not use any cleansing agent.

(2) Face the front mark (arrow) on the timing belt for-
ward.

(3) Connect the timing belt to the crankshaft timing
pulley.

+ Align the installation mark on the timing belt
with the timing mark of the crankshaft timing
pulley.

(4) Connect the timing belt to the idler No. 2.

(6) Connect the timing belt to the camshaft timing
pulley (LH.bank).

¢ Align the installation mark on the timing belt
with the timing mark of the camshaft timing
pulley.

(6) Connect the timing belt to the water pump pulley.

(7) Connect the timing belt to the camshaft timing
pulley (RH bank).

+ Align the installation mark on the timing belt
with the timing mark of the camshaft timing
pulley.

(8) Connect the timing belt to the idler No.1.

Set the belt tensioner.

(1) Using a press, slowly press in the push rod using
981 - 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of
pressure.

(2) Align the holes of the push rod and housing, pass
a 1.27 mm hexagon wrench through the holes to
keep the setting position of the push rod.

(3) Release the press.

(4) Install the dust boot to the belt tensioner.

Install the belt tensioner.

(1) Temporarily install the belt tensioner with the 2
bolts.

(2) Alternately tighten the 2 bolts.

Torque: 26 N-m (270 kgf-cm, 19 ft-Ibf)

(3) Using pliers, remove the 1.27 mm hexagon wrench
from the belt tensioner.
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) A53994

(h)  Check the valve timing.
(1) Using the crankshaft damper bolt,slowly turn the
crankshaft pulley 2 revolutions from TDC to TDC.
NOTICE:
Always turn the crankshaft pulley clockwise.

(2) Check that each pulley aligns with the timing marks
as shown in the illustration.
If the timing marks do not align, remove the timing belt and rein-
stall it.
(3) Remove the crankshaft damper bolt.

23. INSTALL CRANKSHAFT POSITION SENSOR PLATE

NO.1

(a) Install the crank angle sensor plate as shown in the il-
lustration.

NOTICE:

Take care not to install it in the wrong direction.

24. INSTALL TIMING BELT NO.1 COVER
(a) Install the timing belt cover with the 4 bolts.
Torque: 7.5 N-m (80 kgf-cm, 66 in.-1bf)

2004 4RUNNER REPAIR MANUAL (RM1059U)

25. INSTALL CRANKSHAFT DAMPER SUB-ASSY
(@) Using SST and a hammer, tap in the crankshaft damper.
SST 09223-46011
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(b) Using SST, install the damper bolt.
SST 09213-70011 (09213-70020), 09330-00021
Torque: 245 N-m (2,500 kgf-cm, 181 ft-Ibf)

(c)  Align the damper set key with the key groove of the crank-
shaft damper.

26. INSTALL FAN BRACKET SUB-ASSY

(a) Install the fan bracket with the 2 bolts and 2 nuts.
Torque:
16 N-m (160 kgf-cm, 12 ft-Ibf) for 12 mm head
32 N-m (330 kgf-cm, 24 ft-bf) for 14 mm head

27. INSTALL V-RIBBED BELT TENSIONER ASSY

(a) Install the belt tensioner with the bolt and 2 nuts.
Torque:

Bolt 16 N-m (160 kgf-cm, 12 ft-1bf)

Nut 16 N-m (160 kgf-cm, 12 ft-1bf)

28. INSTALL TIMING BELT COVER SUB-ASSY NO.2

(a) Fit the timing belt cover, matching the claws and pin with
each part.

(b) Install the timing belt cover with the 2 bolts.
Torque: 16 N-m (160 kgf-cm, 12 ft-1bf)

29. INSTALL TIMING BELT COVER SUB-ASSY NO.3 LH
(a) Install the timing belt cover sub—assy with 4 bolts.
Torque: 7.5 N-m (80 kgf-cm, 66 in.-1bf)
(b) Install the cam position sensor connector and grommet to the timing belt cover.
30. INSTALL TIMING CHAIN OR BELT COVER NO.2
(a) Install the timing chain or belt cover with the nut and 3 bolts.
Torque:
Bolt 7.5 N'm (80 kgf-cm, 66 in..1bf)
Nut 7.5 N-m (80 kgf-cm, 66 in.:Ibf)
31. INSTALL OIL COOLER PIPE
(a) Install the oil cooler pipe with bolt and nut.
Torque:
Bolt 7.5 N-m (80 kgf-cm, 66 in..1bf)
Nut 7.5 N-m (80 kgf-cm, 66 in.:Ibf)
(b) Connect the 3 hoses.
32. INSTALL IDLER PULLEY SUB-ASSY NO.2
(a) Install the idler pulley with the bolt.
Torque: 39 N-m (400 kgf-cm, 24 ft1bf)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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33.

37.
38.
39.
40.

41.
42,

INSTALL COMPRESSOR

Install the compressor with stay, nut and 3 bolts.

Torque:

Bolt 47 N-m (475 kgf-cm, 34 ft-1bf)

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

INSTALL GENERATOR ASSY (See page 19-50)

INSTALL VANE PUMP ASSY

Install the vane pump assy with nut and 2 bolts.

Torque:

Bolt 43 N-m (438 kgf-cm, 32 ft-1bf)

Nut 43 N-m (438 kgf-cm, 32 ft-1bf)

INSTALL FAN W/ FLUID COUPLING

Put the fan w/ fluid coupling and fan shroud into the engine room at the same time.
Install the fan shroud with 3 bolts.

Torque: 5.0 N'-m (51 kgf-cm, 44 in.-1bf)

Install the fan w/ fluid coupling with 4 nuts.

Torque: 29 N'm (296 kgf-cm, 21 ft1bf)

INSTALL FAN AND GENERATOR V BELT (See page 14-194)
INSTALL RADIATOR SUPPORT SEAL UPPER

INSTALL AIR CLEANER HOSE ASSY

INSTALL THROTTLE BODY COVER SUB-ASSY

Install the throttle body cover sub—assy with 2 nuts.

Torque: 7.5 N-m (80 kgf-cm, 66 in..1bf)

ADD ENGINE COOLANT (See page 16-17)

CHECK FOR ENGINE COOLANT LEAKS (See page 16-13)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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CYLINDER HEAD GASKET (2UZ-FE)
COMPONENTS

T 18 (185,13
o [82068 75150
; .
.
.
|

. ; Vacuum Switching
Valve Assy No. 1

Intake Manifold Assy
Fuel Hose Na. 2
Fuel Pipe Clamp No. 2

; Heater Water
Water By—Pass L L , = :
Pipe Hose No. 7 7 | ’ 2
Ventilation Hose —/ } ,@F“Eﬂ HOSEL%

Outlet Hose A
Water By—Pass Hose

* Gasket
Water By—Pass
* Gasket TR X CaskeE
Water By—Pass Pipe |

Sub-Assy

o=
/’é \k (18 (185, 13) | i ?
? #F N M
| " AN S
* O-Ring ,’ SONC Water By—Pass

. Joint FR ;
i I i - :
= J[u |
* Gasket— & 1
N, /VI Q;\‘L\ ;
Water Inlet Housing g . o e k%— |
\\’,’ A D 7}\ ] \\‘
5 s

N-m (kgf-cm, ft-Ibf) |: Specified torque i-
Ignition Coil

* Non-reusable part
Y

A72734
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Cylinder Head Cover Sub—Assy
Gasket

Bearing Cap

Bearing Cap * Camshaft Setting Oil Seal

Camshaft Timing Belt Plate

RR RH

No. 2 Camshaft Camshaft Timing Pulley

oy =@

Camshaft Gear Spring

Camshaft Sub Gear No. 3
7.5(80, 66 in.1bf)
Camshaft Sub Gear
Wave Washer Camshaft Housing

Camshaft Sub Gear Piug

Shaft Snap Ring
See page 14-306

1st 32 (326, 24) R [
2nd: Turn 904 ; , %S * Cylinder Head Gasket
3rd: Turn 904 ez ) 5]
Semicircular Plug T 7% =
BN '

Cylinder Head Sub—Assy

0

N-m (kgf-cm, ft-Ibf) | : Specified torque

* Non-reusable part AT2731
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REPLACEMENT

. WORK FOR PREVENTING GASOLINE FROM SPILLING QUT (See page 11-31)
REMOVE TIMING BELT (See page 14-296)

REMOVE CAMSHAFT (RH BANK) (See page 14-321)
REMOVE TRANSMISSION OIL FILLER TUBE SUB-ASSY
Remove the bolt and transmission oil filler tube.
REMOVE OIL LEVEL GAGE GUIDE

Remove the bolt and oil level gage guide.
DISCONNECT FUEL HOSE

DISCONNECT FUEL HOSE NO.2

DISCONNECT FUEL VAPOR FEED HOSE ASSY
SEPARATE ENGINE WIRE

Disconnect 8 fuel injector connectors.

Remove the 3 bolts and separate engine wire harness.
DISCONNECT WATER BY-PASS HOSE NO.7
DISCONNECT WATER BY-PASS HOSE

REMOVE INTAKE MANIFOLD ASSY

Remove the 6 bolts and 4 nuts.

(b) Remove the intake manifold assy and 2 gaskets.

13. REMOVE WATER INLET HOUSING

(a) Remove the 2 bolts.

(b) Remove the water inlet housing and gasket from engine.
14. REMOVE WATER BY-PASS JOINT FR

(a) Remove the 4 nuts.

(b) Remove the water by—pass joint and 2 gaskets.

15. REMOVE WATER BY-PASS PIPE SUB-ASSY

(@) Remove the bolt and water by—pass.

16. REMOVE WATER BY-PASS JOINT RR

(a) Remove the 4 nuts, water by—pass joint and 2 gaskets.

RNy RN

_‘_‘_‘,\,\
N2 2

—
(1Y)
—

17. DISCONNECT ENGINE WIRE
(@) Remove the 2 bolts as shown in the illustration.

AT0486

18. SEPARATE FRONT EXHAUST PIPE
(a) Remove the 2 bolts and separate the front exhaust pipe.
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AT0506

7 .: > .) = . b
| O ot
W/T*u\@:-*;
\ AT0507

A02871

19.
(@)

REMOVE CYLINDER HEAD SUB-ASSY
Uniformly loosen and remove the sequence shown. Re-
move the 10 cylinder head bolts and plate washers.

NOTICE:

*

*

(b)

HINT:

Cylinder head warpage or cracking could result from
removing bolts in incorrect order.

Do not drop the plate washer for cylinder head bolt
into portion A of the cylinder head. If dropped into
portion A, the plate washer will pass through the cyl-
inder head and cylinder block into the oil pan.

Right the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

If the cylinder head is lift off, pry between the cylinder head and
cylinder block with a screwdriver.
NOTICE:

*

*

20. REMOVE CYLINDER HEAD GASKET

AD3194
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Be careful not to damage the contact surfaces of the
cylinder head and cylinder block.

The cylinder head should not be tilted so as to secure
the valve lifter. If the cylinder head is tilted, remove
the valve lifter and check that the adjusting shim is
set correctly.

CLEAN CYLINDER BLOCK SUB-ASSY

Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gasket scraper, remove all the car-
bon from the piston top surface.
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(b) Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

(c) Using compressed air, blow carbon and oil from the bolt
holes.

CAUTION:

Protect your eyes when using high pressure compressed

air.

22. INSPECT CYLINDER BLOCK FOR FLATNESS

(a) Inspect for flatness.
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head and main
bearing cap for warpage.
Maximum warpage: 0.07 mm (0.0028 in.)

If warpage is greater than maximum, replace the cylinder block.

23. CLEAN CYLINDER HEAD SUB-ASSY

(a) Using a gasket scraper, remove all the gasket material
form the cylinder block contact surface.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.
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ATD476

75—-85mm

(2.95-3.35in.) t AQ2827

AT0508
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INSPECT CYLINDER HEAD FOR FLATNESS

Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder block and the
manifolds for warpage.

Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

INSPECT CYLINDER HEAD SET BOLT

Using vernier calipers, measure the thread outside diam-
eter of the bolt.

Standard outside diameter:

9.810 — 9.960 mm (0.3862 — 0.3921 in.)

Minimum outside diameter:

9.700 mm (0.3819 in.)

If the diameter is less than minimum, replace the bolt.

26. INSTALL CYLINDER HEAD GASKET

(a) Place new cylinder head gasket in position on the cylinder
block.

HINT:

On the rear side of the cylinder head gasket are marks to distin-

guish the LH and RH banks, a "2UR” mark for the RH bank and

a "2UL" mark for the LH bank.

NOTICE:

Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder head
gasket.
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A11159

28. INSTALL FRONT EXHAUST PIPE

27.
HINT:

INSTALL CYLINDER HEAD SUB-ASSY

The cylinder head bolts are tightened in 2 progressive
steps.

If any cylinder head bolt is broken or deformed, replace
it.

Apply a light coat of engine oil on the threads and under
the heads of the cylinder head bolts.

Install the plate washer to the cylinder head bolt.

Install and uniformly tighten the 10 cylinder head bolts,
and plate washers, in the sequence shown.

Torque: 32 N-m (325 kgf-cm, 24 ft:Ibf)

If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head boilt.

NOTICE:

Do not drop the plate washer for cylinder head bolt into por-
tion A of the cylinder head. If dropped into portion A, the
plate washer will pass through the cylinder head and cylin-
der block into the oil pan.

Mark the front of the cylinder head bolt head with paint.
Retighten the cylinder head bolts by 90° in the numerical
order shown.

Retighten the cylinder head bolts by an additional 90°.
Check that the painted mark is now at a 180° angle to
front.

(a) Place the new gasket to the front exhaust pipe.

(b) Install the 2 nuts and front exhaust pipe.
Torque: 62 N-m (632 kgf-cm, 46 ft 1bf)

29.
@)

AT0486
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CONNECT ENGINE WIRE
Connect the engine wire with bolt as shown in the illustra-
tion.
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35.
36.
37.

38.
39.
40.
41,

(b)

42,

(@)

43.
44,

INSTALL WATER BY-PASS JOINT RR (See page 14-210)
INSTALL WATER BY-PASS JOINT FR (See page 14-210)
INSTALL WATER INLET HOUSING

Install the new gasket and water inlet housing with 2 bolts.
Torque: 18 N-m (185 kgf-cm, 13 in.-1bf)

INSTALL WATER BY-PASS PIPE SUB-ASSY

Install a new O-ring to the water by—pass pipe.

Apply soapy water to the O-ring.

Push in the water by—pass pipe end into the pipe hole of the water pump.
Install the water by—pass pipe with the bolt.

Torque: 18 N-m (185 kgf-cm, 13 ft1bf)

INSTALL INTAKE MANIFOLD ASSY

Install the 2 new gaskets to cylinder head.

Install the intake manifold assy with the 6 bolts and 2 nuts.
Torque:

Bolt 18 N-m (185 kgf-cm, 13 ft-1bf)

Nut 18 N-m (185 kgf-cm, 13 ft:1bf)

CONNECT WATER BY-PASS HOSE

CONNECT WATER BY-PASS HOSE NO.7

INSTALL ENGINE WIRE

Torque: 8.2 N-m (83 kgf-cm, 72 in.-1bf)

CONNECT FUEL VAPOR FEED HOSE ASSY

CONNECT FUEL HOSE NO.2

CONNECT FUEL HOSE

INSTALL OIL LEVEL GAGE GUIDE

Install the new O-ring to the oil level gage guide.

Install the oil level gage guide with the bolt.

Torque: 15 N-m (155 kgf-cm, 11 ft-Ibf)

INSTALL TRANSMISSION OIL FILLER TUBE SUB-ASSY
Install the transmission oil filler tube sub—assy with the bolt.
INSTALL CAMSHAFT (RH BANK) (See page 14-321)
INSTALL TIMING BELT (See page 14-296)
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CYLINDER HEAD GASKET NO.2 (2UZ-FE)
COMPONENTS

T 18 (185,13
o [82068 75150
; .
.
.
|

. 3 Vacuum Switching
Valve Assy No. 1

Intake Manifold Assy
Fuel Hose Na. 2
Fuel Pipe Clamp No. 2

3 Heater Water
Water By-Pass W ' % 7 = :
Pipe Hose No. 7 | ’ 2
Ventilation Hose —/ } '@Fuel HoseL% 9?

Outlet Hose A
Water By—Pass Hose

* Gasket
* Gasket

Water By—Pass Pipe |
Sub-Assy i

Water By—Pass
Joint RR

xO-Ring

h: /
< /
e /

I
| n
i U

: = ;
X/ ; i
5 * Gasket— & 1

Water Inlet Housing % e e X )\Ea-w
- - ~pE

N-m (kgf-cm, ft-Ibf) |: Specified torque e
* Non-reusable part Ignition Coil
Y AT2734
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6.0 (60, 53 in. Ibf)

Cylinder Head Cover Sub—Assy LH

Bearing Cap

* Camshaft Setting Oil Seal

Timing Belt Plate
RR RH

Camshaft Timing Pulley

7.5 (80, 66 in.-1bf)

7.5 (80, 66 in.1bf)

No. 4 Camshaft Sub Assy
Camshaft Gear Spring

Camshaft Sub Gear No. 3

Camshaft Sub Gear
Wave Washer

Camshaft Sub Gear
Shaft Snap Ring

See page 14-314
1st 32 (326, 24)
2nd: Turn 90¢
3rd: Turn 904

Camshaft Position Sensor

Camshaft Housing Plug

* Cylinder Head Gasket

Semicircular Plug

Cylinder Head Sub—Assy

N-m (kgf-cm, ft-Ibf) | : Specified torque
* Non-reusable part

AT2732
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REPLACEMENT

. WORK FOR PREVENTING GASOLINE FROM SPILLING QUT (See page 11-31)
REMOVE TIMING BELT (See page 14-296)

REMOVE CAMSHAFT (LH BANK) (See page 14-330)
DISCONNECT FUEL HOSE

DISCONNECT FUEL HOSE NO.2

DISCONNECT FUEL VAPOR FEED HOSE ASSY
SEPARATE ENGINE WIRE

Disconnect 8 fuel injector connectors.

Remove the 3 bolts and separate engine wire harness.
DISCONNECT WATER BY-PASS HOSE NO.7
DISCONNECT WATER BY-PASS HOSE

REMOVE INTAKE MANIFOLD ASSY

Remove the 6 bolts and 4 nuts.

Remove the intake manifold assy and 2 gaskets.
REMOVE WATER INLET HOUSING

Remove the 2 bolts.

Remove the water inlet housing and gasket from engine.
REMOVE WATER BY-PASS JOINT FR

Remove the 4 nuts.

Remove the water by—pass joint and 2 gaskets.
REMOVE WATER BY-PASS PIPE SUB-ASSY
Remove the bolt and water by—pass.

REMOVE WATER BY-PASS JOINT RR

Remove the 4 nuts, water by—pass joint and 2 gaskets.

SEXBETRCPEENFALLNS

_V.\_‘,\A_‘
PLWwESNER

—
[\
=

15. DISCONNECT ENGINE WIRE

16. SEPARATE FRONT EXHAUST PIPE
(a) Remove the 2 bolts and separate the front exhaust pipe.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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A02871

17.
(@)

REMOVE CYLINDER HEAD SUB-ASSY
Uniformly loosen and remove the sequence shown. Re-
move the 10 cylinder head bolts and plate washers.

NOTICE:

*

*

(b)

HINT:

Cylinder head warpage or cracking could result from
removing bolts in incorrect order.

Do not drop the plate washer for cylinder head bolt
into portion A of the cylinder head. If dropped into
portion A, the plate washer will pass through the cyl-
inder head and cylinder block into the oil pan.

Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

If the cylinder head is lift off, pry between the cylinder head and
cylinder block with a screwdriver.
NOTICE:

*

*

Be careful not to damage the contact surfaces of the
cylinder head and cylinder block.

The cylinder head should not be tilted so as to secure
the valve lifter. If the cylinder head is tilted, remove
the valve lifter and check that the adjusting shim is
set correctly.

18. REMOVE CYLINDER HEAD GASKET NO.2

AD3194
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19.
@)

CLEAN CYLINDER BLOCK SUB-ASSY

Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gasket scraper, remove all the car-
bon from the piston top surface.
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AD3193
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(b) Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

(c) Using compressed air, blow carbon and oil from the bolt
holes.

CAUTION:

Protect your eyes when using high pressure compressed

air.

20. INSPECT CYLINDER BLOCK FOR FLATNESS

(a) Inspect for flatness.
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head and main
bearing cap for warpage.
Maximum warpage: 0.07 mm (0.0028 in.)

If warpage is greater than maximum, replace the cylinder block.

21. CLEAN CYLINDER HEAD SUB-ASSY

(a) Using a gasket scraper, remove all the gasket material
form the cylinder block contact surface.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.
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22. INSPECT CYLINDER HEAD FOR FLATNESS

(a) Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder block and the
manifolds for warpage.
Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

ATD476

23. INSPECT CYLINDER HEAD SET BOLT
(a) Using vernier calipers, measure the thread outside diam-
eter of the bolt.
Standard outside diameter:
9.810 — 9.960 mm (0.3862 — 0.3921 in.)
Minimum outside diameter:
Y 9.700 mm (0.3819 in.)
75 _ 85 mm U T If the diameter is less than minimum, replace the bolt.
(2.95-3.35in) |

24. INSTALL CYLINDER HEAD GASKET

(a) Place new cylinder head gasket in position on the cylinder
block.

HINT:

On the rear side of the cylinder head gasket are marks to distin-

guish the LH and RH banks, a "2UR” mark for the RH bank and

a "2UL" mark for the LH bank.

NOTICE:

2UL s3] Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder head
gasket.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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25. INSTALL CYLINDER HEAD SUB-ASSY
HINT:
& The cylinder head bolts are tightened in 2 progressive
steps.
+ If any cylinder head bolt is broken or deformed, replace
it.
(a) Apply a light coat of engine oil on the threads and under
the heads of the cylinder head bolts.
(b) Install the plate washer to the cylinder head bolt.
(c) Install and uniformly tighten the 10 cylinder head bolts,
and plate washers, in the sequence shown.
Torque: 32 N-m (325 kgf-cm, 24 ft:Ibf)
If any one of the cylinder head bolts does not meet the torque
ans14|  Specification, replace the cylinder head boilt.
NOTICE:
Do not drop the plate washer for cylinder head bolt into por-
tion A of the cylinder head. If dropped into portion A, the
plate washer will pass through the cylinder head and cylin-
der block into the oil pan.

J

AT0515

(d)  Mark the front of the cylinder head bolt head with paint.

(e) Retighten the cylinder head bolts by 90° in the numerical
order shown.

(f)  Retighten the cylinder head bolts by an additional 90°.

(g) Check that the painted mark is now at a 180° angle to
front.

A11159

26. INSTALL FRONT EXHAUST PIPE

(a) Place the new gasket to the front exhasut pipe.

(b) Install the 2 nuts and front exhaust pipe.
Torque: 62 N-m (632 kgf-cm, 46 ft 1bf)

27. CONNECT ENGINE WIRE
(a) Connect the engine wire with 2 bolts as shown in the il-
lustration.
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33.
34.
35.

36.
37.
38.
39.
40.

INSTALL WATER BY-PASS JOINT RR (See page 14-210)
INSTALL WATER BY-PASS JOINT FR(See page 14-210)
INSTALL WATER INLET HOUSING

Install the new gasket and water inlet housing with 2 bolts.
Torque: 18 N-m (185 kgf-cm, 13 in.-1bf)

INSTALL WATER BY-PASS PIPE SUB-ASSY

Install a new O-ring to the water by—pass pipe.

Apply soapy water to the O-ring.

Push in the water by—pass pipe end into the pipe hole of the water pump.
Install the water by—pass pipe with the bolt.

Torque: 18 N-m (185 kgf-cm, 13 ft1bf)

INSTALL INTAKE MANIFOLD ASSY

Install the 2 new gaskets to cylinder head.

Install the intake manifold assy with the 6 bolts and 2 nuts.
Torque:

Bolt 18 N-m (185 kgf-cm, 13 ft-1bf)

Nut 18 N-m (185 kgf-cm, 13 ft:1bf)

CONNECT WATER BY-PASS HOSE

CONNECT WATER BY-PASS HOSE NO.7

INSTALL ENGINE WIRE

Torque: 8.2 N-m (83 kgf-cm, 72 in.-1bf)

CONNECT FUEL VAPOR FEED HOSE ASSY

CONNECT FUEL HOSE NO.2

CONNECT FUEL HOSE

INSTALL CAMSHAFT (LH BANK)(See page 14-330)
INSTALL TIMING BELT (See page 14—296)
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CAMSHAFT (RH BANK) (2UZ—-FE)
COMPONENTS

6.0 (60, 53 in. Ibf)

Cylinder Head Cover Sub—Assy LH

Gasket

7.5 (80, 66 in. Ibf)

Bearing Cap

4 Camshaft Setting Qil Seal

Timing Belt Plate
RR RH

Bearing Cap
Camshaftiéi

— Camshaft Timing Pulley

5

No. 2 Camshaft

Camshaft Gear Spring

7.5 (80, 66 in.1bf)

Camshaft Sub Gear No. 3

Camshaft Sub Gear
Wave Washer

Camshaft Sub Gear
Shaft Snap Ring

N-m (kgf-cm, ft-Ibf) | : Specified torque

O 4 Non-reusable part AT2729
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REPLACEME

NT

1. REMOVE TIMING BELT (See page 14-296)

REMOVE CAMSHAFT TIMING PULLEY

Using SST, remove the bolt and timing pulley. Remove
the timing pulley.

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

P

3. REMOVE TIMING BELT PLATE RR RH

(a) Remove the 3 bolts, stud bolt and timing belt plate RR RH.
4. REMOVE IGNITION COIL ASSY

(a) Disconnect the 4 ignition coil assy connectors.

(b) Remove the 4 bolts and 4 ignition coil assy.

AT0489

Cut Part

45%

M

> Macthmarks
) o

AB4023
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5.
(@)

6.

REMOVE CYLINDER HEAD COVER
Remove the 9 bolts, 9 seal washers, cylinder head cover
and gasket. Remove the cylinder head cover.

REMOVE CAMSHAFT

NOTICE:

*

As the thrust clearance of the camshaft is small, the
camshaft must be levelled while it is being removed.
If the camshatft is not being levelled, the portion of the
cylinder head receiving the shaft thrust may crack or
be damaged. To avoid this, the following steps should
be carried out.

Having the crankshaft pulley at the wrong angle can
cause damages due to the piston head and valve
head come into contact with each other while you re-
move the camshaft. Always be sure to set the crank-
shaft pulley at the correct angle as shown in the il-
lustration.
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AT0474

AT0483

AD2850
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(a) Boring the service bolt hole of the sub—gear upward by
turning the hexagon wrench head portion of the exhaust
camshaft with a wrench.

(b) Secure the sub—gear to the main gear with a service bolt.
Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm

HINT:

When removing the camshafts, make sure that the torsional

spring force of the sub—gear has been eliminated by the above

operation.

(c) Set the timing mark (1 dot mark) of the camshaft main
gear at approx. 10° angle by turning the hexagon wrench
head portion of the exhaust camshaft with a wrench.

(d) Uniformly loosen and remove the 22 bearing cap bolts in
several passes, in the sequence shown.

(e) Remove the oil feed pipe, S bearing caps, cam shaft tim-
ing oil control valve and camshafts.

HINT:

Arrange the bearing caps in correct order.

(f)  Mount the hexagon wrench head portion of the camshait
in a vise.

NOTICE:

Be careful not to damage the camshaft.

(g) Using SST, turn the sub—gear clockwise, and remove the
service bolt.
SST 09960-10010 (09962-01000, 09963-00500)
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AD2861

Qil Seal

AD44T1

8. REMOVE SEMICIRCULAR PLUG

Seal Packing

A02830

AT0490
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(h)  Using snap ring pliers, remove the snap ring.
(i) Remove these parts:
+ Wave washer
& Camshaft sub—gear
4 Camshaft gear spring
HINT:
Arrange the camshaft sub—gears and gear spring (RH and LH
sides).
NOTICE:
Be careful not to damage the camshaft timing tube.
(;) Remove the oil seal from the intake camshaft.

REMOVE CAMSHAFT HOUSING PLUG

9. INSTALL CAMSHAFT HOUSING PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the camshaft housing plug grooves.
Seal packing:

Part No. 08826—00080 or equivalent

Install the camshaft housing plug to the cylinder heads.

Autheor : Date : 442



14-324

ENGINE MECHANICAL - CAMSHAFT (RH BANK) (2UZ-FE)

Cut Part
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o C))o

A54023

Al2888

A02859
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10. INSTALL CAMSHAFT
NOTICE:
& As the thrust clearance of the camshaft is small, the

(a)

HINT:

camshaft must be levelled while it is being installed.
If the camshaft is not being levelled, the portion of the
cylinder head receiving the shaft thrust may crack or
be damaged. To avoid this, the following steps should
be carried out.

Having the crankshaft pulley at the wrong angle can
cause damage due to the piston head and valve head
come into contact with each other when you install
the camshaft. Always, be sure to set the crankshaft
pulley at the correct angle as shown in the illustra-
tion.

Install these parts:
(1) Camshaft gear spring
(2) Camshaft sub—gear

Attach the pins on the gears to the gear spring ends.

(b)

(©

(3) Wave washer

Using snap ring pliers, install the snap ring.

Mount the hexagon wrench head portion of the camshaft
in a vise.

NOTICE:
Be careful not to damage the camshaft.
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Sub Gear

&

Main gear
>

AD2889

AT0491

Seal Width
1.5 - 2.0mm

Groove
Y AT2712

Seal Packing

ront
A05504
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(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.

(f)  Apply MP grease to the thrust portion of the intake and ex-
haust camshafts.

(g) Place the intake and exhaust camshafts.

(h) Set the timing mark (1 dot mark) of the camshaft main
gear at approx. 10° angle.

(i)  Remove any old packing (FIPG) material from front bear-
ing cap.
()  Apply seal packing to the front bearing cap as shown in
the illustration.
Seal packing:
Part No. 08826—-00080 or equivalent
+ Install a nozzle that has beencuttoa 1.5-2.0
mm (0.059 — 0.0079 in.) opening.0
+ Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.
& Immediately remove nozzle from the tube
and reinstall cap.
NOTICE:
Do not apply seal packing to the front bearing cap grooves.

(k) Install the front bearing cap.

HINT:

Installing the front bearing cap will determine the thrust portion

of the camshaft.

(I)  Install the other bearing cap in the sequence shown with
the arrow mark facing forward.

HINT:

Align the arrow marks at the front and rear of the cylinder head

with the mark on the bearing cap.
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(m) Push in the new camshaft oil seal.

(n) Apply a light coat of engine oil on the threads and under
the heads (D and E) of the bearing cap bolts.

HINT:

Do not apply engine oil under the heads of the bearing cap bolt

(A), (B)and (C).

(o) Install the oil feed pipe and the 22 bearing cap bolts as
shown.

HINT:

Each bolt length is indicated in the illustration.

Bolt length:

94 mm (3.70 in.) for A

72 mm (2.83 in.) for B

25 mm (0.98 in.) for C

52 mm (2.05 in.) for D

38 mm (1.50 in.) for E

o~

(p) Uniformly tighten the 22 bearing cap bolts in several
passes, in the sequence shown.
Torque:
Bolt C 7.5 N-m (80 kgf-cm, 66 in..Ibf)
Others 16 N-m (160 kgf-cm, 12 ft-Ibf)

(g) Boring the service bolt installed in the driven sub—gear
upward by turning the hexagon wrench head portion of
the camshaft with a wrench.

(r) Remove the service bolt.
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11. INSPECT VALVE CLEARANCE (See page 14-195)
(a) Turn the camshaft and position the cam lobe upward, and check and adjust the valve clearance.
12. INSTALL SEMICIRCULAR PLUG
(a) Remove any old packing (FIPG) material.
Seal Packing (b) Apply seal packing to the semi—circular plug grooves.
g Seal packing:
\W M Part No. 08826-00080 or equivalent
EM7143
(c) Install the 2 semi—circular plugs to the cylinder heads.
AT0501
13. INSTALL CYLINDER HEAD COVER
(a) Remove any old packing (FIPG) material.
(b)  Apply seal packing to the cylinder heads as shown in the
illustration.
Seal packing:
Part No. 08826-00080 or equivalent
(c) Install the gasket to the cylinder head cover.
(d) Install the seal washer to the bolt.
ars2|  (€)  Install the cylinder head cover with the 18 bolts. Uniformly
tighten the bolts in several passes. Install the 2 cylinder
head covers.
Torque: 6.0 N-m (60 kgf-cm, 53 in.-1bf)
14. INSTALL IGNITION COIL ASSY
(a) Install 4 bolts and ignition coil assys.
Torque: 7.5 N-m (80 kgf-cm, 66 in. 1bf)
15. INSTALL TIMING BELT PLATE RR RH

(@)

Install the timing belt plate with 3 the bolts and stud bolt.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)
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16. INSTALL CAMSHAFT TIMING PULLEY

(@) Using SST, install the timing pulley with the bolt.
SST  09960-10010 (09962-01000, 09963-01000)
Torque: 108 N-m (1100 kgf-cm, 80 ft-Ibf)

17. INSTALL TIMING BELT (See page 14-296)
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CAMSHAFT (LH BANK) (2UZ-FE)
COMPONENTS

Cylinder Head Cover Sub—Assy LH
Gasket

16 (160, 12)

Bearing Cap

# Camshaft Setting Oil Seal Bearing Cap

Timing Belt Plate
RR RH

7.5(80, 66 in.Ibf)

No. 3 Camshaftg]
Sub Assy

Camshaft Timing Pulley—,

No. 4 Camshafty]

&) Sub Assy

Camshaft Gear Spring

-
Camshaft Sub Gear No. 3

Camshaft Position Sensor Camshaft Sub Gear

Wave Washer

Camshaft Sub Gear
Shaft Snap Ring

N'm (kgf-cm, ft-lbf) | : Specified torque

O 4 Non-reusable part

AT2730
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REPLACEMENT
1. REMOVE TIMING BELT (See page 14-296)

2. REMOVE CAMSHAFT TIMING PULLEY SUB-ASSY
LH

(@) Using SST, remove the bolt and timing pulley. Remove
the timing pulley.
SST 09960-10010 (09962-01000, 09963-01000)

3. REMOVE CAMSHAFT POSITION SENSOR

(@) Remove the bolt, stud bolt and camshaft position sensor.
4. REMOVE TIMING BELT PLATE RR LH

(a) Remove the 3 bolts and timing belt plate RR LH.

5 REMOVE IGNITION COIL ASSY

(a) Disconnect the 4 ignition coil assy connectors.

(b) Remove the 4 bolts and 4 ignition coil assy.

6. REMOVE CYLINDER HEAD COVER
(@) Remove the 9 bolts, 9 seal washers, cylinder head cover
and gasket. Remove the cylinder head cover.

ABBET2

7. REMOVE CAMSHAFT
NOTICE:
4  As the thrust clearance of the camshaft is small, the
camshaft must be levelled while it is being removed.
If the camshaft is not being levelled, the portion of the
cylinder head receiving the shaft thrust may crack or

Cut Part gk be damaged. To avoid this, the following steps should

oy be carried out.
Ny ¢ Having the crankshaft pulley at the wrong angle can
= Macthmarks cause damages due to the piston head and valve
o ())O head come into contact with each other while you re-
move the camshaft. Always be sure to set the crank-
shaft pulley at the correct angle as shown in the il-

L] A54023 lustration.

2004 4ARUNNER REPAIR MANUAL (RM1059U)

Author : Date : 449



14-331

ENGINE MECHANICAL — CAMSHAFT (LH BANK) (2UZ-FE)

Al2856

AD2850
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(a) Boring the service bolt hole of the sub—gear upward by
turning the hexagon wrench head portion of the exhaust
camshaft with a wrench.

(b) Secure the sub—gear to the main gear with a service bolt.
Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm

HINT:

When removing the camshafts, make sure that the torsional

spring force of the sub—gear has been eliminated by the above

operation.

(c) Align the timing mark (2 dot marks) of the camshaft drive
gear by turning the hexagon wrench head portion of the
exhaust camshaft with a wrench.

(d) Uniformly loosen and remove the 22 bearing cap bolts in
several passes, in the sequence shown.

(e) Remove the oil feed pipe, 9 bearing caps and camshafts.

HINT:

Arrange the bearing caps in correct order.

(f)  Mount the hexagon wrench head portion of the camshait
in a vise.

NOTICE:

Be careful not to damage the camshaft.

(g) Using SST, turn the sub—gear clockwise, and remove the
service bolt.
SST 09960-10010 (09962-01000, 09963-00500)
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AD2861

Qil Seal

AD44T1

(h)  Using snap ring pliers, remove the snap ring.
(i) Remove these parts:
+ Wave washer
& Camshaft sub—gear
4 Camshaft gear spring
HINT:
Arrange the camshaft sub—gears and gear spring (RH and LH
sides).
NOTICE:
Be careful not to damage the camshaft timing tube.
(;) Remove the oil seal from the intake camshaft.

8. REMOVE CAMSHAFT HOUSING PLUG

9. REMOVE SEMICIRCULAR PLUG

Seal Packing

A02830

AT0503
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10.
(@)
(b)

INSTALL CAMSHAFT HOUSING PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the camshaft housing plug grooves.
Seal packing:

Part No. 08826—00080 or equivalent

Install the camshaft housing plug to the cylinder heads.
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o, 11. INSTALL CAMSHAFT
Cut Part NOTICE:
& As the thrust clearance of the camshaft is small, the
:\L‘l« camshaft must be levelled while it is being installed.
~ Macthmarks If the camshaft is not being levelled, the portion of the
o C)o cylinder head receiving the shaft thrust may crack or
be damaged. To avoid this, the following steps should
be carried out.

L s3] @ Having the crankshaft pulley at the wrong angle can

cause damage due to the piston head and valve head
come into contact with each other when you install
the camshaft. Always, be sure to set the crankshaft
pulley at the correct angle as shown in the illustra-
tion.

(a) Install these parts:
(1) Camshaft gear spring
(2) Camshaft sub—gear

HINT:

Attach the pins on the gears to the gear spring ends.
(3) Wave washer

Al2888

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

(c) Mount the hexagon wrench head portion of the camshaft
in a vise.

NOTICE:

Be careful not to damage the camshaft.

A02859
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AD5768

Seal Width
1.5 -2.0mm

Seal Packing

¥ AT2713

A05506
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(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.

(f)  Apply MP grease to the thrust portion of the intake and ex-
haust camshafts.

(g) Place the intake and exhaust camshafts.

(h) Engage the intake to the exhaust gear by meeting the tim-
ing marks (2 dot marks) on each gear.

(i)  Remove any old packing (FIPG) material.
(i)  Apply seal packing to the front bearing cap.
Seal packing:
Part No. 08826-00080 or equivalent

+ Install a nozzle that has been cuttoa 1.5-2.0
mm (0.059 — 0.079 in.) opening.

+ Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.

+ Immediately remove nozzle from the tube
and reinstall cap.

NOTICE:
Do not apply seal packing to the front bearing cap grooves.

(k) Install the front bearing cap.

HINT:

Installing the front bearing cap will determine the thrust portion

of the camshaft.

(I)  Install the other bearing cap in the sequence shown with
the arrow mark facing forward.

HINT:

Align the arrow marks at the front and rear of the cylinder head

with the mark on the bearing cap.
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(m) Push in the new camshaft oil seal.

(n) Apply a light coat of engine oil on the threads and under
the heads (D and E) of the bearing cap bolts.
HINT:
Do not apply engine oil under the heads of the bearing cap bolt
(A), (B)and (C).
(o) Install the oil feed pipe and the 22 bearing cap bolts as
shown.
HINT:
Each bolt length is indicated in the illustration.
Bolt length:
94 mm (3.70 in.) for A
72 mm (2.83 in.) for B
25 mm (0.98 in.) for C
52 mm (2.05 in.) for D
38 mm (1.50 in.) for E
(p) Uniformly tighten the 22 bearing cap bolts in several
passes, in the sequence shown.
Torque:
Bolt C 7.5 N-m (80 kgf-cm, 66 in.Ibf)
Others 16 N-m (160 kgf-cm, 12 ft-Ibf)

(g) Boring the service bolt installed in the driven sub—gear
upward by turning the hexagon wrench head portion of
the camshaft with a wrench.

(r) Remove the service bolt.

Service
Bolt

A02856

12. INSPECT VALVE CLEARANCE (See page 14-195)
(a) Turn the camshaft and position the cam lobe upward, and check and adjust the valve clearance.
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13.
(@)

Seal Packing (b)

AT0504

14.
(a)
(b)

arosos| (€)

15.

16.

17.

INSTALL IGNITION COIL ASSY

Torque: 7.5 N-m (80 kgf-.cm, 66 in.-1bf)
INSTALL TIMING BELT PLATE RR LH
Torque: 7.5 N-m (76 kgf-cm, 66 in..1bf)

INSTALL SEMICIRCULAR PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the semi—circular plug grooves.
Seal packing:

Part No. 08826-00080 or equivalent

Install the 4 semi—circular plugs to the cylinder heads.

INSTALL CYLINDER HEAD COVER

Remove any old packing (FIPG) material.

Apply seal packing to the cylinder heads as shown in the
illustration.

Seal packing:

Part No. 08826—-00080 or equivalent

Install the gasket to the cylinder head cover.

Install the seal washer to the bolt.

Install the cylinder head cover with the 18 bolts. Uniformly
tighten the bolts in several passes. Install the 2 cylinder
head covers.

Torque: 6.0 N-m (60 kgf-cm, 53 in.-Ibf)

INSTALL CAMSHAFT POSITION SENSOR

Torque: 7.5 N-m (76 kgf-cm, 66 in.-1bf)

(@)

19.

18.

INSTALL CAMSHAFT TIMING PULLEY SUB-ASSY LH
Using SS8T, install the timing pulley with the bolt.
SST 09960-10010 (09962-01000, 09963-01000)

INSTALL TIMING BELT (See page 14-296)
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OIL PUMP SEAL (2UZ-FE)

REPLACEMENT

1. REMOVE TIMING BELT (See page 14-296)

Ald446

2. REMOVE CRANKSHAFT TIMING PULLEY
(@) Using SST, remove the timing pulley.
SST 09950-50013 (09951-05010, 09952-05010,
09953-05010, 09953-05020, 09954-05010)
NOTICE:
Do not turn the timing pulley.

3. REMOVE OIL PUMP SEAL

(a) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the crankshaft. Tape the screw-
driver tip.

4. INSTALL OIL PUMP SEAL

(@) Apply MP dgrease to a new oil seal lip.

(b) Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the oil pump body edge.
SST 09316-60011 (09316-00011)

5. INSTALL CRANKSHAFT TIMING PULLEY

(a) Align the timing pulley set key with the key groove of the
pulley.

(b) Using SST and a hammer, tap in the timing pulley, facing
the flange side inward.
SST 09223-46011

6. INSTALL TIMING BELT (See page 14-296)
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ENGINE REAR OIL SEAL (2UZ-FE)(From August, 2003)

REPLACEMENT
1. REMOVE AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE)(See page 40-22)
2. REMOVE AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE) (See page 40-37)

3. REMOVE DRIVE PLATE & RING GEAR SUB-ASSY
(a) Using SST, hold the crankshatft.
SST 09213-70011, 09330-00021

AB5243

(b) Remove the 8 bolts, front spacer, drive plate and rear
spacer.

NG AD4857

4, REMOVE ENGINE REAR OIL SEAL

(a) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the crankshaft. Tape the screw-
driver tip.

Cut Position ;N\ Abdgss

. INSTALL ENGINE REAR OIL SEAL
(a) Apply multipurpose grease to a new oil seal lip.
(b) Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the rear oil seal retainer edge.
SST 09223-56010

AD4859
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6. INSTALL DRIVE PLATE & RING GEAR SUB-ASSY
(@) Using SST, hold the crankshaft.
SST 09213-70011, 09330-00021

A55243

(b)  Apply adhesive to 2 or 3 threads of the mounting bolt end.
Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

<
N\ AD4859

(c) Install the front spacer, drive plate and rear spacer on the
crankshaft.

(d) Install and uniformly tighten 8 new mounting bolts in sev-
eral passes in the sequence shown.
Torque: 30 N-m (301 kgf-cm, 22 ft:1bf)

If any of the mounting bolts does not meet the torque specifica-

tion, replace the mounting bolt.

N AD4857

(e) Mark the mounting bolt with paint.

(f)  Retighten the mounting bolts by 904in the sequence
shown.

(g) Check that the painted mark is now at a 90#angle to step

(e).

ABT896

7. INSTALL AUTOMATIC TRANSMISSION ASSY (4WD DRIVE TYPE)(See page 40-37)
8. INSTALL AUTOMATIC TRANSMISSION ASSY (2WD DRIVE TYPE)(See page 40-22)
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