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ENGINE MECHANICAL - CO/HC

CO/H Meter

A08542

LEXUS 1S200

(RM684E)

CO/HC

INSPECTION

HINT:

This check is used only to determine whether or not the idle CO/
HC complies with specifications.

1.  INITIAL CONDITIONS

Engine at normal operating temperature

Air cleaner installed

All pipes and hoses of air induction system connected

EM115-01

N N N
L8

(d) All accessories switched OFF

() All vacuum lines properly connected

()  EFI system wiring connectors fully plugged

(9) Ignition timing check correctly

(h) Transmission in neutral position -
()  Tachometer and CO/HC meter calibrated by hand

2. START ENGINE

3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180 SE-

CONDS

4. INSERT CO/HC METER TESTING PROBE INTO TAIL-
PIPE AT LEAST 40 cm (1.3 ft) DURING IDLING

5. CHECK CO/HC CONCENTRATION AT IDLE
Idle CO concentration: 0 - 0.5 %
Idle HC concentration: Applicable local regulation

If the CO/HC concentration does not conform to specifications,

perform troubleshooting in the order given below.

(@ Check oxygen sensor operation.

(b) Seethe table next page for possible causes, and then in-
spect and correct the applicable causes if necessary.
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Problems

Causes

Normal

High

Rough idle

1. Faulty ignition:

e Incorrect 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)

1. Vacuum leaks:

*PCV hoses

« Intake manifold

* Throttle body

*Brake booster line

2. Lean mixture causing misfire

High

High

Rough idle
(Black smoke from exhaust)

1. Restricted air filter

2. Plugged PCV valve

3. Faulty EFI systems:

* Faulty pressure regulator

* Defective water temp. sensor
« Faulty engine ECU

« Faulty injectors

« Faulty throttle position sensor
 Faulty vacuum sensor

LEXUS 1S200

(RM684E)
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ENGINE[MECHANICAL[] - COMPRESSION

A08752

LEXUS[1S200[] (RM684E)

COMPRESSION

INSPECTION

HINT:
Ifherefis[ack[dfipower,[éxcessive[dil[donsumption[drpoor[fuel
economy,[ineasure[ihe[¢ompression[pressure.

1.[] WARM[UP[AND[STOPENGINE
Allow[ihe[éngine[fo[warm[Uipdo[hormal[dperatingfemperature.
2.[] REMOVE[GNITION[COILS[{See[page[lG-6)

3.1 REMOVE[SPARKPLUGS[{See[page[lG-1)

4[] DISCONNECT[INJECTOR[CONNECTORS

EMO7Y-06

5.[] INSPECT[CYLINDER[COMPRESSION[PRESSURE

(@) Insertfa[¢ompression[§augelinto[the[$park[plughole.

(b)O Fully[dpenfihe[ihrottle.

()0 While[lcranking[the[lengine,[Imeasure[the[Jcompression
pressure.

HINT:

Always[use[a[fully[charged[battery[to[bbtain[engine[$peed[bf

250[tpm[dr[more.

(d)0 Repeat3$teps[ia)[ihrough[ic)dor[€ach[¢ylinder.

NOTICE:

This[measurement[mustbedonelin[as[short[alime[as[pos-

sible.

Compression[pressure:

1,255[kPa[{12.8[kgf/cmg}182[psi)[or[inore

Minimum[pressure:[981[kPa[{10.0[kgf/cmg] 142[psi)

Difference[between[¢éach[¢ylinder:

98kPa[{1.0(kgf/cmg14[psi)[orless

(e)d IHheldylinder[@ompression[ih[one[dr[iore[dylinders[isIow,
pour[@[gmall@mount[dfléngine[dilihto[the[dylinderthrough
the[$park[plug[hole[and[tepeat[$teps[{a)through[{c)for
cylinders[With[Tow[¢ompression.

1 Iffadding[®illhelps¥he[€ompression,[it[is[likely[ihat
the[piston[tings[and/or[tylinder[bore[are[probably
worn[or[damaged.

o[1 I pressure[ktays[Jow,[ a[Valve[may[be[sticking[br
seating is improper, or there may be leakage past
the gasket.

6. RECONNECT INJECTOR CONNECTORS
7.0 REINSTALLSPARKPLUGS[{See[page[lG-1)
8.] RECONNECTIGNITION[COILS[(See[page[lG-6)
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ENGINE MECHANICAL - VALVE CLEARANCE

VALVE CLEARANCE
COMPONENTS

EM116-01

Air Cleaner Assembly

Air Cleaner Inlet

Intake Air Temperature Sensor Connector
No.3 Cylinder Head Cover

Drive Belt for PS Vane Pump

Drive Belt for Alt t
rive Belt for Alternator No.2 Cylinder

Head Cover

Fan Pulley

Fan Spacer

Drive Belt for .
A/C Compressor_+
‘ Alternator

Water Temperature
Switch Connector
g Upper Radiator

,@ Support

Electric Cooling
Fan Connector Qil Cooler
Hose for A/T

Drain Plug
Lower Radiator

4 O-Ring
Support
Radiator and Electric
Cooling Fan Assembly No.1 Engine Under Cover
y ®: Non-reusable part A08549

LEXUS 1S200 (RM684E)



ENGINE MECHANICAL - VALVE CLEARANCE

EM-5

Ignition Coil
Spark Plug

Camshaft[Timing[@il[Control[Valve

4 0-Ring
Cylinder[Head
Cover

g
PCV[Hose :

g

15 (150, 11)

& Seal Washer

No.1[CamshaftBearing[Cap

€ OillBeal

Exhaust[Camshaft

Semi-Circular{Plug
i Camshaft[Bearing[Cap EE E

Camshaft[Timing[Pulley

4
See[page[EM-26

1st 35 (350, 25)
2nd Turn 90°

Duct[Bracket

Gasket Valve[Lifter

No.2[Timing[Belt{Cover

No.4 Timing Belt Cover

| N-m[{kgf-cm,[it-Ibf)[]:[Bpecifiediorque
y ®Non-reusablefpart

No.3[Water[Bypass[Pipe

Oil[TontrolValve[Filter

[15(150. 1] & Gasket

U

L i
& i
Intake[Camshaft :

i ®(Gasket

U

64.5 (645, 47)

Oil Dipstick
and

4 O-Ring

Gasket

nion[Bolt

nion Bolt

Guide

A08523

LEXUS 1S200 (RM684E)
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ENGINE[MECHANICAL[] - VALVE[CLEARANCE

Timing[Mark 2
§ (White[Groove)
CONITH
AN

N

A08467

[

- o 7% [e)
B0
QORI
-
:

\
A

A08465

LEXUS[S200[] (RM684E)
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ADJUSTMENT

HINT:

Inspect[and[adjusttheYalve[¢learanceWhen[the[éngine[is[¢old.

1.[
2.[]
3.0
4.7
5.[]
6.[]
7.0
8.0
9.[]
10.
11.
12.

REMOVE[NO.1[ENGINE[UNDER[COVER
DRAIN[ENGINE[COOLANT
REMOVE[AIR[CLEANER[INLET
REMOVE[AIR[CLEANER[ASSEMBLY
REMOVE[PCV[HOSE
REMOVE[NO.2[CYLINDERHEAD[COVER
DISCONNECTENGINE[WIRE[FROM[CYLINDERHMEAD
REMOVE[IGNITION[TOILS[{See[page[lG-6)
REMOVE[SPARK[PLUGS[{See[page[1G-1)
REMOVE NO.3 WATER BYPASS PIPE

REMOVE AIR CLEANER INLET DUCT BRACKET
REMOVE CYLINDER HEAD COVER

Remove the 11 bolts, cylinder head cover and gasket.

(b)

SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn the crankshaft pulley, and align the timing mark
(white groove) with the timing mark ”"0” of the No.1 timing
belt cover.

Check that the No.4 cylinder cam lobes of the intake cam-
shaft faces nearly straight up.

If not, revolve the crankshaft 1 (360°) and align the mark as
above.

INSPECT VALVE CLEARANCE

Check only those valves indicated in the illustration.

(1) Using a feeler gauge, measure the clearance be-
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 valve lifter.
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ENGINE[MECHANICAL[] - VALVE[CLEARANCE

Valve[¢learance[{Cold):

Intake 0.15 —[0.25[Im{0.006 —[0.010[n.)
Exhaust 0.25 —[0.35[Mm{0.010 —[.014[n.)
(b)0 TurnZhe[trankshaftfbne[tevolution[1360 ) And[alignthe
mark[&as[&bove.

()0 Check[®nly[ihe[Valves[indicated[as[$hown.[Measure[ihe
22 4410 66 valve[glearance.[{See[procedure[in[$tep[{a))
15.[] REMOVE[RADIATOR[ASSEMBLY[{See[page[CO-1§)
?u 16. REMOVE DRIVE BELT FOR A/C COMPRESSOR -
‘“ A A O A O AL y (See[page[AC-17)
_K o S o S o o 17. REMOVE DRIVE BELT FOR ALTERNATOR
%W /N U =l = s (See[page[CH-6)
n A CsT 155 66 | HINT
v 108464 Before removing the drive belt, loosen the 4 fan pulley nuts.

18. REMOVE DRIVE BELT FOR PS VANE PUMP
(See[page[BSR-27)

19. REMOVE FAN SPACER AND PULLEY

20. REMOVE NO.2 TIMING BELT COVER

Remove the 4 bolts, timing belt cover and gasket.

21. REMOVE NO.4 TIMING BELT COVER

22. SET NO.1 CYLINDER TO APPROX. 60° BTDC/COM-
PRESSION

(@)  Turnthe crankshaft pulley, and align the sub timing mark
(vellow groove - 60° mark BTDC) with the timing mark ”0”
of the No.1 timing belt cover.

NOTICE:

e Always turn the crankshaft clockwise.
Sub[TimingMark « Ifthetiming belt is disengaged, having the crankshaft

Tum J/ (Yenwowm?‘roov‘i)ww pulley at the wrong angle can cause the piston head

Timing[Mark
(White@roove)

and valve head to come into contact with each other.
Thus results in damage when you remove the cam-
shaftliiming[pulley[{See[page[EM-59).[So,always[$et
the crankshaft pulley at the correct angle.

LEXUS[1S200[] (RM684E)
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ENGINE MECHANICAL - VALVE CLEARANCE

Timing Mark

A08585

Bolt

,, Hexagon Hole

for Reset

AUB/O0

A08460

5 mm Hexagon
v Wrench

A08459

LEXUS 1S200 (RM684E)

(b) Checkthatthe dot mark (60° mark BTDC) of the camshaft
timing pulley is aligned with the timing mark of the No.1
bearing cap.

If not, revolve the crankshaft 1 (360°).

23. DISCONNECT TIMING BELT FROM CAMSHAFT TIM-
ING PULLEY

HINT:

When re-using timing belt:

Place the matching marks on the timing belt and the camshaft

timing pulley as shown in the illustration.

(@ Usinga 10 mm hexagon wrench, insert the auto tensioner
rod inside of the No.1 idler pulley to the hexagon hole for
reset in the No.1 idler pulley.

NOTICE:

Must not apply torque with more than 39 N-m (400 kgf-cm,

29 ft-1bf).

(b) After confirming the movement of the pin inside the
square window, insert a 5 mm hexagon wrench.

HINT:

Be sure to insert the wrench only after you feel the knocking

while inserting the auto tensioner.
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()0 Using[BB[Mm[hexagon[Wrench,[Joosenthe[bolt[pfthe
No.1[idler[pulley[{timing[beltfensioner).

NOTICE:

Least[hecessary[losing[is[tequired[pnly(to[move[the[No.1

idler[pulley.

(d)O Using[@[10imm[hexagon[wrench,[keep[holding[ihe[No.1
idler[pulley[Tightlyfoward[Ehe[direction[dfilensing[@nd[fiake
out[ihe[positioningbolt[uising[@forx[$ocket[Wwrench[{E8).

Torx[Pocket
Wrench[{ES8)

Move[the[No.1[idler[pulley[byhand[ioward[the[Hirection
offloosening[ihe[fiming[belt.
Disconnect[the}imihg[belt(FFBmNelamBhaffltimning
pulley.
REMDVE[CAMBHAFT[TTINMINGPULLEY[AND[CAM-
SHAFTS[{See[page[EM-36)
ADJUST[VALVE[CLEARANCE

Remove[ihel[yalve[lifter.

Determine[lhe[teplacement[Valve[lifter[size[by[following

the[Formula[r[Charts:

(1O Using[@[icrometer,[ineasurethe[Ihickness[pf[ihe
removed[Valve[lifter.

(20 Calculate[ihe[thickness[bfla hew(lifter[so3hat[Ihe
valve[¢learance[¢omes[Within[$pecified[Value.
THeveennn... [Thickness[of[temoved[Vyalvellifter
All.......... [Measured[vyalve[¢learance

201082 N[.......... [Thickness[oflhew[Valvellifter

Intake:[N[FT[H{A -[0.20[inm[{0.008[in.))
Exhaust:[N[F[T[+{A -[0.30[inm[{0.012[in.))
B)0 SelectamewNalve[Tfteriwith[@thickness[as[¢lose[as
possible to the calculated value.

HINT:

»  Valve 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.).

LEXUS[1S200[] (RM684E)
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ENGINE MECHANICAL - VALVE CLEARANCE

Y A08425

Timingm/Iark e
(White[Groove) )

A08494

A08458

LEXUS 1S200 (RM684E)

HINT:

Identification number inside the valve lifter shows the val-
ue of the two decimal places. (The illustration shows
5.380 mm (0.2118in.).)

Install a new valve lifter.

REINSTALL CAMSHAFTS AND CAMSHAFT TIMING
PULLEY[{See[page[EM-59)

RECHECK VALVE CLEARANCE

RESET NO.1 CYLINDER TO APPROX. 60° BTDC/
COMPRESSION

Crankshaft Pulley Position:

Turn the crankshaft pulley, and align the sub timing mark
(vellow groove - 60° mark BTDC) with the timing mark ”0”
of the No.1 timing belt cover.

Camshaft Timing Pulley Position:

Using the hexagon portion of the camshatft, turn the cam-
shaft, align the dot mark (60° mark BTDC) of the camshaft
timing pulley with the timing mark of the No.1 bearing cap.

RECONNECT TIMING BELT TO CAMSHAFT TIMING
PULLEY

Install the timing belt, check the tension between the
crankshaft timing pulley, oil pump pulley, No.2 idler pulley
and camshaft timing pulley.

When re-using timing belt:
Align the marked points during removal.

(b)

Using a 10 mm hexagon wrench, keep holding the No.1
idler pulley toward the direction of tensing the timing belt.



EM-11

ENGINE[MECHANICAL[] - VALVE[CLEARANCE

5 mm N\
Hexagon 8 mm
Hexagon

Wrench\_ " |
> Wrench
W

Y A08453

7 Sub[TimingMark
Tumn (Yellow[Groove)

A08582

LEXUS[1S200[] (RM684E)

(©)0 Aftgrranfifphing[that{the[sRy[pfthe[No.flldlerpulley
touches[ihe[pin,[install[ihe[positioning[Bolt[byhand.

(d)O Using[@orx[$ocket[wrench[{E8),Righten[he[positioning
bolt.
Torque:[B[N-m[(80kgf-cm,[69[in.-1bf)
NOTICE:
Be[¢areful[hotfo[allow[ihe[bolt[fo[¢ome[dntoThe[stay[ofthe
No.1[idler[pulley.

(e)d Using[B[B[Mm[hexagon[rench,[Fighten[ihe[polt[pbfthe
No.1[idler[pulley[{timing[belt[fensioner).
Torque:[42.5[N-m[(425[kgf-cm,[31[ft-1bf)

O TakeheBnmhexagonWrenchforlock[dut[dfihe[$quare

window.

30.[] CHECK[VALVE[TIMING

(@ Slowly[tevolve[ihe[trankshaft[2dimes,[and[align[ihe[$ub
timing[mhark[{yellow[groove -[60°[mark[BTDC)[Wwiththe
timing[mark[10"[®fihe[No.1[@iming[belt[¢over.

NOTICE:

Always[turn[the[¢rankshaft[¢lockwise.

(b) Checkfhatthe[dotark[(60{mark[BTDC)[dffthe[¢amshaft
timing[pulley[is[aligned[with[Ihe[diming[mark[pfihe[No.1
bearing[¢ap.

31.[] REINSTALLNO.4[TIMING[BELT[COVER

32.[] REINSTALLNO.2[TIMING[BELT[COVER

(@) Install the gasket to the timing belt cover.

(b) Install the timing belt cover with the 4 bolts.

Torque: 6 N-m (60 kgf-cm, 52 in.-Ibf)

33. REINSTALL CYLINDER HEAD COVER

(See[page[EM-59)
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LEXUS[S200[] (RM684E)

34.[] REINSTALL[AIR[CLEANER[NLET[DUCTBRACKET
Torque: 18.5[N-m[{190[kgf-cm, 14[it-1bf)

35.[1 REINSTALL[NO.3[WATER[BYPASS[PIPE
Torque:[8.5[N-m[(85[kgf-cm,[T4[in.-1bf)

36.[] REINSTALLSPARK[PLUGS[{See[page[lG-1)

37.[0] REINSTALL[IGNITION[COILS[{See[page[l1G-6)

38. RECONNECT ENGINE WIRE TO CYLINDER HEAD

39. REINSTALL NO.2 CYLINDER HEAD COVER
Torque: 8.5 N-m (85 kgf-cm, 74 in.-Ibf)

40. REINSTALL PCV HOSE

41. REINSTALL FAN PULLEY AND SPACER

HINT:

Temporarily install the 4 nuts.

42. REINSTALL DRIVE BELT FOR PS VANE PUMP
(See[page[BR-37)

43. REINSTALL DRIVE BELT FOR ALTERNATOR
(See[page[CH-15)

44. REINSTALL DRIVE BELT FOR A/C COMPRESSOR
(See[page[AC-1P)

45. RETIGHTEN MOUNTING NUTS OF FAN PULLEY AND
SPACER
Torque: 18.5 N-m (185 kgf-cm, 13 fi-1bf)

46. REINSTALL RADIATOR ASSEMBLY
(See[page[CO-21)

47. REINSTALL AIR CLEANER ASSEMBLY
Torque: 7.5 N-m (75 kgf-cm, 65 in.-Ibf)

48. REINSTALL AIR CLEANER INLET
Torque: 5 N-m (50 kgf-cm, 43 in.-Ibf)

49. REFILL ENGINE WITH COOLANT

50. START ENGINE CHECK FOR LEAK

51. REINSTALL NO.1 ENGINE UNDER COVER

52. ROAD TEST

Check abnormal noise, shock, slippage, correct shift points and

smooth operation.

53. RECHECK ENGINE COOLANT LEVEL
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ENGINE[MECHANICAL[] - IGNITION[TIMING

Hand-Held

B06162

LEXUS[1S200[] (RM684E)

IGNITION[TIMING

INSPECTION

1.[] REMOVE[AIR[CLEANER[INLET
2.[] WARMUPENGINE
Allow[ihe[éngine[fo[Wwarm[Uip[o[hormal[dperatingiemperature.

EM117-01

3.[] CONNECTMHAND-HELD[TESTER

(@ Connect[ahand-heldester[io[ihe[DLCS.

(b)0 Please[teferiothe[hand-held[iester[bperator{$[inanual
for[further[dletails.

Iflyou[lhave[ho[hand-held[iester,[tonnect[&achometer[iester
probe[fo[ierminal[P{TAC)[dfihe[PLC3[With[$ST.

SST 09843-18030
4.[] CHECKIIDLESPEED[{See[page[EM-1[7)

5. CONNECT TIMING LIGHT TO ENGINE
Connect the tester clip of the timing light to the wire harness as
shown in the illustration.

6. INSPECT IGNITION TIMING
(@ Using SST, connect terminals TC and E1 of the check
connector.
SST 09843-18020
HINT:
After engine rpm is kept at 1,000 - 1,500 rpm for 5 seconds,
check that it returns to idle speed.



EM-16
ENGINE MECHANICAL - IGNITION TIMING

(b)  Using a timing light, check the ignition timing.
Ignition timing: 8 - 12° BTDC @ idle
(Transmission in neutral position)

\ (c) Remove the SST from the check connector.
SST 09843-18020

z 7. FURTHER CHECK IGNITION TIMING

C& Ignition timing: 9 - 13° BTDC @ idle

\‘\@9&/ // (Transmission in neutral position)

noss24| HINT:

The timing mark moves in a range between 9° and 13°.

8. DISCONNECT TIMING LIGHT FROM ENGINE

9. DISCONNECT HAND-HELD TESTER

10. REINSTALL AIR CLEANER INLET

LEXUS 1S200 (RM684E)
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IDLE[SPEED

INSPECTION
1.0 INITIAL[CONDITIONS
(@) Enginel@tihormalldperating[iemperature
(b)O Air¢leaner[installed
()0 Alifpipes[@nd[hoses[dffairfinduction[$ystem[¢onnected
(d)J All[accessories[$witched[DFF
(e)0 Alyacuum[lines[properly[¢onnected
(A0 EFI$ystem[wiring[¢onnectors[iully[plugged
(9)0 Ignition[fiming[¢hecked[¢orrectly
(h)J Transmission[in[heutral[position
2.[] CONNECTMHAND-HELD[TESTER[{See[page[(EM-15)
3. INSPECT IDLE SPEED
(@) Race the engine speed at 2,500 rpm for approx. 90 seconds.
(b) Check the idle speed.
Idle speed: 650 = 50 rpm
If the idle speed is not as specified, check the throttle body.
4. DISCONNECT HAND-HELD TESTER

EM118-01

LEXUS[1S200[] (RM684E)
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TIMING BELT
COMPONENTS

EM083-04

Air Cleaner Assembly

Air Cleaner Inlet

No.2 Cylinder
Head Cover

1}

Ignitioﬁ?_ Ignition Coil

Connector
é— Spark Plug

Drive Belt for
A/C Compressor

Water Temperature
Switch Connector 1
Upper Radiator |
<Jp Support 5
Oil Cooler ACC Brack
Hose for A/T /C Compressor Bracket
Electric Cooling

Fan Connector

Drain Plug
Lower Radiator ¢ O-Ring
Support

Radiator and Electric
Cooling Fan Assembly

A/C Compressor

. No.1 Engine Under Cover
| N-m (kgf-cm, ft-Ibf) |: Specified torque

y ®: Non-reusable part

A08547

LEXUS 1S200 (RM684E)
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EM-19

No.2[Timing[Belt{Cover

Timing[Belt

Timing[Belt{Guide

No.1[TimingBeltTover

Crankshaft[Pulley

Camshaft[Timing[Pulley

4

See[page[EM-26

1st[35[1350,25) 4@

2nd[Turn[®0°
No.2[dler[Pulley

No.1[ldler[Pulley .
(Timing[Belt[Tensioner)

Timing[Belt[Plate

Crankshaft[Timing[Pulley OilfPump[Pulley

| N-m[ikgf-cm,[it-Ibf) |:Bpecifiedforque

y ®[Non-reusable[part

A08520

LEXUS 1S200 (RM684E)
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REMOVAL

1. REMOVE[NO.1[ENGINE[UNDER[COVER

2.[] DRAIN[ENGINE[COOLANT

3.[] REMOVE[AIR[CLEANER[INLET

4.] REMOVE[AIR[CLEANER[ASSEMBLY

5.0 REMOVE[NO.2[CYLINDERHEAD[COVER

6.] REMOVE[GNITIONCOILS[({See[page[lG-6)

7.0 REMOVE[SPARK[PLUGS[({See[page1G-1)

8.] REMOVE[RADIATOR[ASSEMBLY[(See[page[CO-1[)

9. REMOVE[DRIVE[BELTFOR[A/C[COMPRESSOR
(See[page[AC-17)

10.[] REMOVE[DPRIVE[BELT[FOR[ALTERNATOR
(See[page[CH-6)

HINT:

Before[temoving[ihe[drive[belt,oosenihe[#Han[pulley[huts.

11[] REMOVEDRIVE[BELT[FOR[PS[VANE[PUMP
(See[page[SR-27)

12.[] REMOVE[FAN[SPACER[AND[PULLEY

EM119-01

13.[] REMDNE[A/G[CONIRRESSOR[WIITHOUOT[PISCON-
NECTINGHOSES

(@ Disconnectihe[A/C[¢ompressor[¢onnector.

(b)J Removethedbolts,[@and[disconnectthe[A/C[¢ompressor.

A08558

14.[] REMOVE[A/C[COMPRESSOR[BRACKET
Remove[ihe[4[bolts,[hut[and[¢ompressorbracket.
15.] REMOVE[NO.2[TIMING[BELT[COVER

Remove the 4 bolts, timing belt cover and gasket.

16. LOOSEN CRANKSHAFT PULLEY BOLT
Using SST, loosen the pulley bolt.
SST 09213-54015 (90119-08216), 09330-00021

A08481

LEXUS[S200[] (RM684E)
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ENGINE MECHANICAL - TIMING BELT

Timing Mark
(White Groove)

Sub Timing Mark

y Turn B (Yellow Groove)

Timing Mark

Y A08482

v Dot Mark 3

LEXUS 1S200 (RM684E)

17.

(@)

SET NO.1 CYLINDER TO APPROX. 60° BTDC/COM-
PRESSION

Turn the crankshaft pulley, and align the sub timing mark
(yellow groove - 60° mark BTDC) with the timing mark 0"
of the No.1 timing belt cover.

NOTICE:

(b)

Always turn the crankshaft clockwise.

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.
Thus results in damage when you remove the cam-
shaft timing pulley (step 22). So, always set the crank-
shaft pulley at the correct angle.

Check that the dot mark (60° mark BTDC) of the camshaft
timing pulley is aligned with the timing mark of the No.1
bearing cap.

If not, revolve the crankshaft 1 (360°).

18. REMOVE CRANKSHAFT PULLEY
(@) Remove the crankshaft pulley bolt.
NOTICE:

Do not turn the crankshaft pulley.

(b)

19.

Using SST, remove the crankshaft pulley.

SST 09950-50012 (09951-05010, 09952-05010,
09953-05010, 09953-05020, 09954-05030)

REMOVE NO.1 TIMING BELT COVER

Remove the 4 bolts, timing belt cover and gasket.

20.
21.

(@)

REMOVE TIMING BELT GUIDE

REMOVE TIMING BELT

Check that the dot mark (60° mark BTDC) of the camshaft
timing pulley is aligned with the timing mark of the No.1
bearing cap.



ENGINE MECHANICAL - TIMING BELT

\%&“ |
AT
‘E@ Paint Mark

A08579

A08525

A08500

Hexagon Hole

for Reset
AUB755

5 mm Hexagon

Wrench
Y

A08499

LEXUS 1S200 (RM684E)

(b)  Alignthe gear of the crankshaft timing pulley with the pro-
trusion of the timing belt case and mark it with paint as
shown in the illustration.

HINT:

When re-using timing belt:

Draw an arrow on the timing belt in the direction of engine revo-
lution, and place the matching marks on the timing belt and the
camshaft timing pulley, and the timing belt and the crankshaft
timing pulley.

(c) Usinga 10 mm hexagon wrench, insert the auto tensioner
rod inside of the No.1 idler pulley to the hexagon hole for
reset in the No.1 idler pulley.

NOTICE:

Must not apply torque with more than 39 N-m (400 kgf-cm,

29 ft-1bf).

(d) After confirming the movement of the pin inside the
square window, insert a 5 mm hexagon wrench.

HINT:

Be sure to insert the wrench only after you feel the knocking

while inserting the auto tensioner.
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(e) Using a 8 mm hexagon wrench, loosen the bolt of the
No.1 idler pulley (timing belt tensioner).

NOTICE:

Least necessary losing is required only to move the No.1

idler pulley.

A08497

(f)  Using a 10 mm hexagon wrench, keep holding the No.1
idler pulley lightly toward the direction of tensing and take
out the positioning bolt using a torx socket wrench (E8).

(@) Move the No.1 idler pulley by hand toward the direction
of loosening the timing belt.
(h)  Remove the timing belt.

A08756

22. REMOVE CAMSHAFT TIMING PULLEY
(@ Using SST, loosen the cam-pulley set bolt.

SST 09960-10010 (09962-01000, 09963-01000)
(b) Remove the bolt and timing pulley.

Y A08490

8 mm — S 23. REMOVE NO.2 IDLER PULLEY

Hexagon (\ i /\[ Remove the bolt and pulley.

Wrench ‘\%\ l ~ Q 24. REMOVE NO.1 IDLER PULLEY (TIMING BELT TEN-

2 N4 ' (®) , SIONER)
@9 ?'/ Using a 8 mm hexagon wrench, remove the pulley (tensioner).
e
O

Y A08537

LEXUS 1S200 (RM684E)
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25. REMOVE CRANKSHAFT TIMING PULLEY

(@ Remove the bolt and timing belt plate.

(b) Remove the timing pulley.

NOTICE:

Do not scratch the angle sensor of the timing pulley.

A08489

26. REMOVE OIL PUMP PULLEY
(@ Using SST, loosen the pulley nut.

SST 09960-10010 (09962-01000, 09963-00600)
(b) Remove the nut and pulley.

A08488

LEXUS 1S200 (RM684E)
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ENGINE MECHANICAL - TIMING BELT

@ N! ,
St

7

EMO0126

Seal

A08518

LEXUS 1S200 (RM684E)

EM11A-01

INSPECTION

1. 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 mounting bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustration, check these

points:

(@) 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 or oil pump 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.

(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) Ifthereis noticeable wear on the belt teeth, check the tim-
ing cover for damage and check gasket has been
installed correctly and for foreign material on the pulley
teeth.

If necessary, replace the timing belt.

2. INSPECTIDLER PULLEYS

(@) 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 pulley.
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ENGINE MECHANICAL - TIMING BELT

A08487

Y A08517

8 mm /—o\[
Hexagon
Wrench

A08538

LEXUS 1S200 (RM684E)

EM11B-01

INSTALLATION

1. INSTALL OIL PUMP PULLEY

(@) Align the cutouts of the pulley and shaft, and slide on the
pulley.

(b) Using SST, install the pulley nut.
SST 09960-10010 (09962-01000, 09963-00600)
Torque: 27 N-m (270 kgf-cm, 20 ft-1bf)

2. INSTALL CRANKSHAFT TIMING PULLEY

(@ Align the timing pulley set key with the key groove of the
pulley.

(b) Slide on the timing pulley with the angle sensor facing in-
ward.

NOTICE:

Do not scratch the angle sensor of the timing pulley.

(c) Install the timing belt plate with the bolt.
Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)

3. INSTALL NO.1 IDLER PULLEY (TIMING BELT TEN-
SIONER)

Using a 8 mm hexagon wrench, temporarily install the pulley

(tensioner).

4. INSTALL NO.2 IDLER PULLEY

(@) Install the pulley with the bolt.
Torque: 37 N-m (370 kgf-cm, 27 ft-1bf)

(b)  Check that the idler pulley moves smoothly.

5. INSTALL CAMSHAFT TIMING PULLEY

NOTICE:

NEVER reuse the cam-pulley set bolt.

HINT:

The cam-pulley set bolt is tightened in 2 progressive steps

(steps (b) and (d)).

(@) Alignthe camshaft knock pin with the groove in the pulley
and slide on the pulley.
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ENGINE MECHANICAL - TIMING BELT

A08490

Painted
Mark

A08491

Tl'imAirTQ Mark ’
) T

A08751

LEXUS 1S200 (RM684E)

(b)

Using SST, install and tighten a new cam-pulley set bolt.
SST 09960-10010 (09962-01000, 09963-01000)
Torque: 35 N-m (350 kgf-cm, 25 ft:1bf)

Mark the cam-pulley set bolt with paint.
Retighten the cam-pulley set bolt by 90°.
Check that the painted mark is now at a 90° angle to (c).

6. SET NO.1 CYLINDER TO APPROX. 60° BTDC/COM-
PRESSION

(@ Crankshaft Timing Pulley Position:
Using the crankshaft pulley bolt and plate washer, turn the
crankshaft, and align the timing mark (paint mark) of the
crankshaft timing pulley with the timing mark of the timing
belt case.

(b) Camshaft Timing Pulley Position:
Using SST, turn the camshaft pulley, align the dot mark
(60° mark BTDC) of the camshaft timing pulley with the
timing mark of the No.1 bearing cap.
SST 09960-10010 (09962-01000, 09963-01000)

7. INSTALL TIMING BELT

NOTICE:

The engine should be cold.

(@)

Remove any oil or water on the crankshaft timing pulley,
oil pump pulley, No.1 idler pulley, No.2 idler pulley and
camshaft timing pulley, and keep them clean.
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ENGINE MECHANICAL - TIMING BELT

A08493

A08494

A

10 mm
Hexagon

A08516

A08757

Torx Socket
Wrench (E8)

P

Hexagon )
Wrench

(

LEXUS 1S200 (RM684E)

(b) Install the timing belt on the crankshaft timing pulley, oil
pump pulley, No.1 idler pulley and No.2 idler pulley.

NOTICE:

Only wipe the pulleys; do not use any cleansing agent.

HINT:

When re-using timing belt:

Align the marked points during removal, and install the belt with

the arrow pointing to the direction of engine revolution.

(c) Install the timing belt, check the tension between the
crankshaft timing pulley, oil pump pulley, No.2 idler pulley
and camshaft timing pulley.

HINT:

When re-using timing belt:

Align the marked points during removal.

(d) Using a 10 mm hexagon wrench, keep holding the No.1
idler pulley toward the direction of tensing the timing belt.

(e) After confirming that the stay of the No.1 idler pulley
touches the pin, install the positioning bolt by hand.

() Using a torx socket wrench (E8), tighten the positioning
bolt.
Torque: 8 N-m (80 kgf-cm, 69 in.-Ibf)
NOTICE:
Be careful not to allow the bolt to come onto the stay of the
No.1 idler pulley.
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N (@) Using a 8 mm hexagon wrench, tighten the bolt of the

5mm 4
Hexagon )\ Ay Elg(r: o No.1 idler pulley (timing belt tensioner).
Wrench Wieads Torque: 42.5 N-m (425 kgf-cm, 31 ft-lbf)

(h)  Take the 5 mm hexagon wrench for lock out of the square
window.

A—-\ T’
A
Y A08498

8. CHECK VALVE TIMING

(@ Temporarily install the crankshaft pulley bolt and plate
washer.

(b)  Slowly revolve the crankshaft 2 times, and align the timing
mark (paint mark) of the crankshaft timing pulley with the
timing mark of the timing belt case.

NOTICE:

Always turn the crankshaft clockwise.

Timing Mark
(Paint Mark)

A08580

(c) Checkthatthe dot mark (60° mark BTDC) of the camshaft
timing pulley is aligned with the timing mark of the No.1
bearing cap.

(d) Remove the crankshaft pulley bolt and plate washer.

9. INSTALL TIMING BELT GUIDE

Install the guide with the cup side facing outward.

10. INSTALL NO.1 TIMING BELT COVER

(@) Install the gasket to the timing belt cover.

(b) Install the timing belt cover with the 4 bolts.
Torque: 6 N-m (60 kgf-cm, 52 in.-Ibf)

11. INSTALL CRANKSHAFT PULLEY
(@) Align the pulley set key with the key groove of the pulley.
(b) Using SST and a hammer, tap in the pulley.

SST 09316-60011 (09316-00011)

A08483

LEXUS 1S200 (RM684E)



EM-30

ENGINE[MECHANICAL[] - TIMING[BELT

Y A08470

Y \ } A08559

A08558

LEXUS[S200[] (RM684E)

©U

12.]]
(@0
(b)

13.[]

HINT:

Using[$ST,[installfihe[pulley[®olt.

SST[] 09213-54015[(90119-08216),[09330-00021
Torque:[220[N-m[({2,200[kgf-cm, 159(ft-1bf)
INSTALL[NO.2[TIMINGBELT[COVER
Install[ihe[¢asket[io[Fhe[diming[belt[¢over.
Install[ihefiming[beli[¢over[with[ihe[4[bolts.
Torque:[6[N-m[{60kgf-cm,[52[in.-Ibf)
INSTALL[FAN[PULLEY[AND[SPACER

Temporarily[installfihe[4[huts.

14.
@0
(b)I

15.0
@0

(b)
16.0

17.
18.

19.

20.[]
21.[]
22[]
23.
24,
25,
26.
27.
28.
29

INSTALL[A/C[COMPRESSOR[BRACKET
Installiihe[¢ompressor[bracket[With[ihe[4[bolts[and[hut.
Tighten[ihe[bolt[B,hut[C[and[bolt[A.
Torque:[46.5[N-m[(475[kgf-cm,[34[ft-1bf)

INSTALL[A/C[COMPRESSOR
Installiihe[A/C[¢ompressor[Wwith[ihe[#[Dolts.
Torque:[24.5[N-m[(250[kgf-cm, 18[ft-1bf)
Connect[ihe[pA/C[¢ompressor[¢onnector.
INSTALL[PRIVE[BELT[FOR[PS[VYANE[PUMP
(See[page[SR-37)

INSTALL DRIVE BELT FOR ALTERNATOR
(See[page[CH-15)

INSTALL DRIVE BELT FOR A/C COMPRESSOR
(See[page[AC-1B)

TIGHTEN MOUNTING NUTS OF FAN PULLEY AND
SPACER

Torque: 18.5 N-m (185 kgf-cm, 13 ft-1bf)
INSTALLRADIATOR[ASSEMBLY[{See[page[CO-21)
INSTALLSPARK[PLUGS[{See[page[lG-1)
INSTALLIGNITION[COILS[{See[page[1G-6)
INSTALL NO.2 CYLINDER HEAD COVER
INSTALL AIR CLEANER ASSEMBLY

INSTALL AIR CLEANER INLET

FILL ENGINE WITH COOLANT

START ENGINE AND CHECK FOR LEAK
INSTALL NO.1 ENGINE UNDER COVER

ROAD TEST

Check abnormal noise, shock, slippage, correct shift points and
smooth operation.

30.

RECHECK ENGINE COOLANT LEVEL
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CYLINDER HEAD

COMPONENTS
No.1 Air Cleaner Inlet
Air Cleaner Assembly-
No.3 Cylinder
Head Cover

Intake Air Temperatlire
—)Sensor Connectorg

?

Drive Belt i ?

for PS Vane Pump

No.2 Cylinder
Head Cover

(D A ‘;y * Gasket 43 (a40,32) | (440 32)
SN @
“N‘- N 6
oint RHD | T4
. Sliding ?

- Yoke
Manifold
& Gasket g

Alternator

N\ Drive Belt for < 705
\\ A/C Compressor/»” - e

. - / A/C Compressor Bracket

| Electric Cooling
g Fan Connector

Drain Plug Oil Cooler
Lower Radiator # O-Ring Hose for A/T
Support

Radiator and Electric
Cooling Fan Assembly

No.1 Engine Under Cover

— A/C Compressor
| N'm (kgf-cm, ft-Ibf) |: Specified torque & x16 P

y ®:Non-reusable part

A08548

LEXUS 1S200 (RM684E)
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No.2 Timing Belt Cover

Timing Belt Guide

Gasket

Crankshaft Pulley

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

v 4 Non-reusable part A08521

LEXUS 1S200 (RM684E)
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Cams

& Seal[Wash

Bearing[Cap

or——~—ro E
No.1[Camshaft ‘

Ignition[Toil
haft[Timing[@il[Control[Valve Spark[Plug
# O-Ring PCV[Hose

Cylinder[Head

¥
§% Cover

\j:;::"\” 15[{150,1)

¥ 8

: \ ¢ Gasket Union[Bolt
Q

* OilBeal Camshaft[Bearing[Cap E é

Exhaust[Camshaft

See[page[EM-26

1st[35({350,25)
2nd[Turn[®0°

CamshaftTimingPulley | | Semi—Circularmlug\%E
* | ;

Duct[Brac

Air[Cleaner[inlet

ket

| N-m[{kgf-cm,[it-Ibf)[]:[Bpecifiedorque

y ®[Non-reusab

le[part

No.3[Water[Bypass[Pipe

Gasket
@ Spark Plug Tube Gasket
Oil[TControl[Valve[Filter

@ Gasket
Union[Bolt

Oil[Dipstick
and[Guide

A08522

LEXUS 1S200 (RM6

84E)
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Delivery[Pipe[@and[]njector

@ Accelerator Cable

(%moosgr

@ (Insulator
Vacuum[Hose
Spacer S p
@ Gasket D
| / Fuel[Vapor[JHose
See[page[EM-59 J\; @g (5 CCS
1st[50[{500,36)
2nd[Turn[®0° /

\ VSV and Bracket
) 5\, Assembly

f FuelPulsation \
Damper \ :

32[(320,23) | \
*27[(270,20) \ \

¢ Gasket

. @ No.2[AirJftak

| N-m[ikgf-cm,[it-Ibf) |:[Bpecifiedfprque No.1[AIrDfitakg Charr%e?@gtaya
O*LNon—reuslablem)art Chamber[Stay

vy *For[use[With[BST A0B514

LEXUS 1S200 (RM684E)



EM-35
ENGINE MECHANICAL - CYLINDER HEAD

Cylinder Head Rear Plate

S

Keeper —— @8
Spring Retainer——&

Valve Spring —§

Spring Seat———@
# Oil Seal 8

Valve Lifter

& Gasket

Water Outlet ¢ Oil Seal

\\a

SN — Cylinder Head %%
® Val i ? ¢ Gasket ‘
Bi;/r?ir%wde Camshaft Position Sensor

Valve % Water Temperature Sensor

y @ Non-reusable part A08430

Exhaust Camshaft

Camshaft Timing Gear (VVT-i)

4 Nut

135(1,380,100)
*120 (1,200, 87)

Camshaft Gear Spring

Camshaft Sub-Gear ST N N
Wave Washer \
S0 2V
¥ 2 -' //’
Snap Ring 4® ‘ ¥ NOTICE:

Do not remove or install the camshaft timing

| N'm (kgf-cm, ft-Ibf) |: Specified torque gear (VVT-i) beside changing the camshaft
4 Non-reusable part timing gear (VVT-i) or camshaft.
y For use with SST A08429

LEXUS 1S200 (RM684E)



EM-36

ENGINE[MECHANICAL[] - CYLINDER[HEAD

A08562

Y A08557

LEXUS[S200[] (RM684E)

EM11D-01

REMOVAL

NOTICE:
Do[hotremove[dr(installthe[camshaft}iming[gear[{VVT-i)
beside[¢hanging[ihe[¢amshaftiiming[gear[(VVT-i)[dr[¢am-
shaft.

NGO RWN =

- -, O
- o
H o

12,
(@)
(b)
13.

14.

REMOVE NO.1 ENGINE UNDER COVER
DRAIN ENGINE COOLANT

REMOVE AIR CLEANER INLET

REMOVE AIR CLEANER ASSEMBLY
REMOVE NO.3 CYLINDER HEAD COVER
REMOVE[ALTERNATOR[{See[page[CH-6)
REMOVE PCV HOSE

REMOVE NO.2 CYLINDER HEAD COVER
DISCONNECT ENGINE WIRE FROM CYLINDER HEAD
REMOVE[IGNITION[TOILS[{See[page[lG-6)
REMOVE[SPARK[PLUGS[{See[page[IG-1)

REMOVE NO.3 WATER BYPASS PIPE

Disconnect the 4 water bypass hoses.

Remove the 2 bolts and water bypass pipe.
DISCONNECT HEATER HOSE FROM CYLINDER
HEAD REAR PLATE

M/T:

REMOVE CYLINDER HEAD REAR PLATE

Remove the bolt, 2 nuts, rear plate and gasket.

(e)
16.

17.]
18.

REMOVE EXHAUST MANIFOLD

Remove the 3 bolts, retainer and nut holding the front ex-
haust manifold to the front exhaust pipe.

Remove the 2 bolts and exhaust manifold stay.

Remove the 6 bolts and 2 heat insulators.
Disconnect the 2 oxygen sensor connectors.

Remove the 8 nuts, exhaust manifold and 2 gaskets.
RHD:

REMOVE STEERING SLIDING YOKE
(See[page[BR-1P)
REMOVE[TIMING[BELT[(See[page[EM-20)
REMOVE AIR CLEANER INLET DUCT BRACKET
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A08507

LEXUS[1S200[] (RM684E)

19.[] REMOVE[CYLINDERHEAD[COVER
Remove[ihe[11[bolts,[¢ylinder(head[¢over[and[¢asket.

20.[] REMOVE[CAMSHAFT[TIMINGPULLEY
Hold[ihe[hexagon[portion[dfIhe[tamshaft[with[&[Wrench,[&nd
remove[ihe[tam-pulley$et[boltfand[¢amshaft[§iming[pulley.

21.[] REMOVE[DIL[PIPSTICK[AND[GUIDE

(@0 Remove[ihe[boltfand[pulldputihe[dipstick[guide[iogether
with[ihe[dipstick.

(b)0 Remove[ihe[O-ring[fromihe[dipstick[¢uide.

22.[1] REMOVE[NO.1[ODIL[PIPE

(@0 Removeltheoltholdingihedil[pipefoihe[¢ylinderhead.

(b)0 Removelthe[unionoltdnd2[gaskets,@nd[disconnectfthe
oil[pipe[fromihe[¢ylinder[block.

() Remove the union bolt, oil control valve filter, 2 gaskets
and oil pipe from the No.1 camshaft bearing cap.

23. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE
(See[page[FlI-44)

24. REMOVE CAMSHAFTS

NOTICE:

Since the thrust clearance of the camshaft is small, the

camshaft must be kept leveled while it is being removed.

If the camshaft is not kept leveled, the portion of the cylin-

der head receiving 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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(@ Remove the No.1 camshaft bearing cap.
Remove the 6 bolts, 4 seal washers and No.1 camshaft
bearing cap.

(b) Remove the camshatt oil seal and semi-circular plug.

A08442

() Remove the exhaust camshaft.

(1)  Check or set the exhaust camshaft as shown in the
illustration so that the No.2 and No.6 cylinder cam
lobes face down toward their valve lifters with equal
force.

A08509

(2) Secure the intake camshaft sub—gear to the drive
gear with a service bolt.
Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 - 20 mm (0.63 - 0.79 in.)

HINT:

‘Service Bolt/\ (\\/ / ' j/g/ When removing the camshaft, make sure that the torsional
Y L7 s \ A% spring force of the sub—gear has been eliminated by the above
operation.

(3) Uniformly loosen and remove the 8 bearing cap
bearing cap bolts on the No.2, No.4, No.5 and No.6
bearing caps, in several passes, in the sequence
shown.

NOTICE:
Do not remove the No.3 and No.7 bearing cap bolts at this
stage.

(4) Remove the No.2, No.4, No.5 and No.6 bearing
caps.

LEXUS 1S200 (RM684E)
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(6) Alternately and uniformly loosen and remove the 4
bearing cap bolts on the No.3 and No.7 bearing
caps.

As the 4 No.3 and No.7 bearing cap bolts are loosened,
make sure that the camshaft is lifted out straight and level.
If the camshaft is not being lifted out straight and level,
uniformly retighten the 4 No.3 and No.7 bearing cap bolts.
Then reverse the order of above steps from (4) to (1) and

and repeat steps from (1) to (5) once again.
NOTICE:
Do not pry on or attempt to force the camshaft with a tool
or other object.
(6) Remove the No.3 and No.7 bearing caps and ex-
haust camshaft.

(d) Remove the intake camshaft.

(1)  Check or set the intake camshaft as shown in the il-
lustration so that the No.3 and No.5 cylinder cam
lobes face down toward their valve lifters with equal
force.

A08512

(2)  Uniformly loosen and remove the 8 bearing cap
bolts on the No.2, No.3, No.5 and No.7 bearing
caps, in several passes, in the sequence shown.

g~2 | NOTICE:
Do not remove the No.4 and No.6 bearing cap bolts at this
stage.
(8) Remove the No.2, No.3, No.5 and No.7 bearing
caps.

A08511

(4) Alternately and uniformly loosen and remove the 4
bearing cap bolts on the No.4 and No.6 bearing
caps.

 Asthe 4 No.4 and No.6 bearing cap bolts are loosened,
make sure that the camshaft is lifted out straight and level.
. If the camshaft is not being lifted out straight and level,
uniformly retighten the 4 No.4 and No.6 bearing cap bolts.
08510 Then reverse the order of above steps from (3) to (1) and

and repeat steps from (1) to (4) once again.
LEXUS I1S200 (RM684E)
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LEXUS[S200[] (RM684E)

NOTICE:
Do[hot[pry[on[or[attemptio[force[the[camshaft[Wwith[a[iool
or[other[dbject.
(5)0 RemovefheNo.4[@andNo.6Bearing(¢aps[andintake
camshaft.

25.[] DISASSEMBLE[INTAKE[CAMSHAFT
(@) Mountihe[¢amshaft{in[@[Vise.
NOTICE:
Be[¢areful[hotlo[dlamage[the[¢amshaft.

(b)O Using[BST,{urn[ihe[$ub—gear[¢lockwise,[@nd[iemove[the
service[bolt.
SST[] 09960-10010[(09962-01000,[09963-00500)

()0 Using[$nap(tingpliers,[temove[ihe[$nap[ting.

(d)J Remove[ihe[wave[\vasher,[tamshaft$ub-gearfand[gear
spring.

26.] REMOVE[THROTTLE[BODY[{See[page[FI-36)

27. REMOVE NO.1 AND NO.2 AIR INTAKE CHAMBER
STAYS



EM-41

ENGINE MECHANICAL - CYLINDER HEAD

A08437

A08506

A
O

=

.ﬂ;@_
~,
=

7,

o

‘ /

A
A08436

A08502

LEXUS 1S200

(RM684E)

28. REMOVE INTAKE MANIFOLD

(@ AT
Remove the bolt, and disconnect the oil dipstick guide for
the A/T.

(b) Disconnect the brake booster vacuum hose.

() Remove the 4 bolts, 3 nuts, intake manifold and 6 gas-
kets.

29. DISCONNECT NO.1 FUEL PIPE

(@ Using SST, remove the fuel pressure pulsation damper
and 2 gasket.
SST 09612-24014 (09617-24011)

CAUTION:

. Put a shop towel under the delivery pipe.

+  Slowly loosen the pulsation damper.

(o) Remove the bolt and nut, and disconnect the No.1 fuel
pipe.

30. REMOVE DELIVERY PIPE AND INJECTORS

(@) Remove the 3 bolts and delivery pipe together with the 6
injectors.

NOTICE:

Be careful not to drop the injectors when removing the de-

livery pipe.

(o) Remove the 6 insulators and 3 spacers from the cylinder
head.

31. REMOVE WATER BYPASS OUTLET AND NO.1 WA-

TER BYPASS PIPE

Remove the 2 bolts, water bypass outlet, No.1 water by-
pass pipe and gasket.

Remove the 2 O-rings from the No.1 water bypass pipe.
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32. REMOVE CYLINDER HEAD

é?_ﬂg(agon (@ Usinga 10 mm bi-hexagon wrench, uniformly loosen the
Wrench 14 cylinder head bolts, in several passes, in the sequence
shown. Remove the 14 cylinder head bolts and plate
washers.
NOTICE:

Cylinder head warpage or cracking could result from re-
moving bolts in incorrect order.

(S
o><{ol op=<[o

o>={ol op=<[o

o>={ol op={o

(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

HINT:

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 cylin-
ross01| der head and cylinder block.

LEXUS 1S200 (RM684E)
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EMO089-04

DISASSEMBLY

1.

REMOVE WATER OUTLET

Remove the 2 bolts, 2 nuts, water outlet and gasket.

PTEON

REMOVE WATER TEMPERATURE SENSOR
REMOVE CAMSHAFT POSITION SENSOR
Remove the bolt and position sensor.

Remove the O-ring from the position sensor.
A/T:

REMOVE CYLINDER HEAD REAR PLATE

Remove the 2 bolts, nut, rear plate and gasket.

5.

HINT:

REMOVE VALVE LIFTERS

Arrange the valve lifters in the correct order.

(©

A08395

LEXUS 1S200

(RM684E)

HINT:
Arrange the valves, valve springs, spring seats and spring re-
rosses|  tainers in the correct order.

REMOVE VALVES

Using SST, compress the valve spring and remove the 2
keepers.

SST 09202-70020 (09202-00010)

Remove the spring retainer, valve spring, valve and
spring seat.

Using needle-nose pliers, remove the oil seal.
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INSPECTION

1.] CLEAN[TOR[BURFACES[DFH[PISTONS[AND[CYL-
INDER[BLOCK

(@) Turnhe[trankshaft,[and[bring[each[pistonioiop[Head
center[{TDC).[Using[a[gasket[$craper,[iemovefallifhe[¢ar-
bon[irom[ihe[fop[$urface[of[ihe[piston.

(b)O Using[&[pasket[scraper,[temovelalllthe[gasketmaterial
fromdhe[op[$urface[dfihe[¢ylinder[Block.

()0 Using[¢ompressed[air,[blow[¢arbonand[dil[fromhe[bolt
holes.

CAUTION:

Protectlyour{éyes[Wwhen[using[high-pressure[¢ompressed

air.

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS[{See[page[EM-89)

3. CLEAN CYLINDER HEAD

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

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 chamber.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.

(¢) Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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A08402
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A08576

(d)

Using a soft brush and solvent, thoroughly clean the cylin-
der head.

INSPECT CYLINDER HEAD

Inspect 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:

Cylinder block side 0.20 mm (0.0079 in.)
Intake manifold side 0.20 mm (0.0079 in.)
Exhaust manifold side 0.30 mm (0.0118 in.)

A08403

EMO0580

LEXUS 1S200 (RM684E)

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

Inspect for cracks.

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

If cracked, replace the cylinder head.

CLEAN VALVES

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

Using a wire brush, thoroughly clean the valve.
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6.0
(@0

INSPECTVALVE[STEMS[AND[GUIDE[BUSHINGS
Using[a[daliper[gauge,[ineasure[the(ihside[diameter(éfithe
guide[bushing.

Bushing[inside[¢dliameter:

5.010 -[5.030[Inm[{0.1972 -[0.1980(in.)

Using[&[micrometer,[measurehe[Hiameter[dfhe[Valve
stem.
Valve[$tem[dliameter:

Intake 4.970 —[4.985[inm[{0.1957 -[0.1963[iNn.)

Exhaust 4.965 -[3.980[Inm({0.1955 -[0.1961[n.)

Subtract[ihe[Valve[$tem[diameter[ineasurement[from[ihe
guide[bushing[inside[diameter[ineasurement.
Standard[oil[¢learance:

Intake 0.025 ~[0.060[Inm[{0.0010 —[.0024[.)

Exhaust 0.030 -[0.065[Inm[{0.0012 —[0.0026[in.)

Maximum[éil[¢learance:

Intake 0.08[Inm[{0.0031[in.)

Exhaust

0.10[im[{0.0039ih.)

Iffhe[dlearancefis[greaterfthan[iaximum,[feplacetheYalve[dnd
guide[bushing.[{See[page[EM-53)

INSPECT AND GRIND VALVES

Grind the valve enough to remove pits and carbon.
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 0.8 mm (0.0315in.)

Exhaust 1.0 mm (0.0394 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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Overall Length

EM2534

(d) Check the valve overall length.
Standard overall length:

Intake 91.75 mm (3.61221in.)

Exhaust 91.79 mm (3.6138in.)

Minimum overall length:

Intake 91.25 mm (3.5925 in.)

Exhaust 91.29 mm (3.5941in.)

EMO0255

45° Carbide

A08405

<

LEXUS 1S200

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

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

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

NOTICE:

Do not grind off more than the minimum length.

8. INSPECT AND CLEAN VALVE SEATS
(@) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b)  Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to the
valve face. Lightly press the valve against the seat. Do not
rotate valve.

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

. If blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

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

«  Check that the seat contact is in the middle of the
valve face with the following width:

1.0 - 1.4 mm (0.039 - 0.055 in.)
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Intake If not, correct the valve seats as follows:
Exhaust1 (1) Intake:
T If the seating is too high on the valve face, use 30°
and 45° cutters to correct the seat.
= (2) Exhaust:
If the seating is too high on the valve face, use 15°
and 45° cutters to correct the seat.

10—L4mm
EMO0185 703988

(38) If the seating is too low on the valve face, use 60°

R and 45" cutters to correct the seat.
60 45°
% ) %

EMO0186 202853

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

A08404

Deviation —»|<— 9. INSPECT VALVE SPRINGS
— (@) 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.
A08410

(b) Using a vernier caliper, measure the free length of the
valve spring.

Free length: 47.3 mm (1.862 in.)
: If the free length is not as specified, replace the valve spring.

A08411

LEXUS 1S200 (RM684E)
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EMO0281
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() Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:
188 - 204 N (19.2 - 20.8 kgf, 42.3 - 45.9 Ibf)
at 33.5 mm (1.319in.)
If the installed tension is not as specified, replace the valve
spring.

10. INSPECT CAMSHAFTS AND CAMSHAFT TIMING
GEAR (VVT-i)
(@) Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace the cam-
shaft.

(b)  Using a micrometer, measure the cam lobe height.
Standard cam lobe height:

Intake 46.75 - 46.85 mm (1.8405 - 1.8445 in.)

Exhaust 46.27 - 46.37 mm (1.8216 - 1.8256 in.)

Minimum cam lobe height:

Intake 46.6 mm (1.8346 in.)

Exhaust 46.1 mm (1.8150 in.)

A08416

Free Distance

EM3322

LEXUS 1S200

(RM684E)

If the cam lobe height is less than minimum, replace the cam-
shaft.
(c) Using a micrometer, measure the journal diameter.
Journal diameter:
26.959 - 26.975 mm (1.0614 - 1.0620 in.)
If the journal diameter is not as specified, check the oil clear-
ance.

(d) Using vernier calipers, measure the free distance be-
tween the gear spring ends.
Free distance: 17.6 - 18.2 mm (0.693 - 0.717 in.)

If the free distance is not as specified, replace the gear spring.
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(e)d Inspecthefjournal[dil[¢learance.

(1O Cleanihe[®earing[¢aps[&nd[¢amshaft[journals.

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

(8)0 Placelihe[¢amshafts[dn[ihe[¢ylinder[head.

(4)0 Lay[&[strip[bf[Plastigage[across[each[pfthe[tam-

shaft[Journals.

(5)0 Installihe[bearing[¢aps.[{See[page[EM-59)
NOTICE:
Do[hot[furn[the[¢amshaft.

(6)] Remove[ihe[bearing(¢aps.

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

Standard[oil[¢learance:

0.025 -[0.062[inm[{0.0010 -[0.0024(in.)

Maximum[¢il[¢learance:[0.08mm[{0.0031[in.)
Ifhedil[¢learancelis[@reater[fhan[inaximum,teplace[ihe[¢am-
shaft.[lf(hecessary,[feplace[iheBearing[¢aps[@nd[¢ylinderhead

as[a[$et.
(8)0 Completely[temove[ihe[Plastigage.

A0 Inspectihe[¢tamshaftihrust[¢learance.
(MO Install@he[¢amshaft.[(See[page[EM-59)
(@20 Using[@[dialihdicator,[ineasurefthefihrust¢learance
while moving the camshaft back and forth.
Standard thrust clearance:

Intake 0.045 - 0.100 mm (0.0018 - 0.0039 in.)

Exhaust 0.045 - 0.110 mm (0.0012 - 0.0043 in.)

LEXUS[S200[] (RM684E)

If the thrust clearance is not as specified, replace the camshaft.
If necessary, replace the bearing caps and cylinder head as a
set.
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(9)0 Inspectihe[¢amshaft[¢ear[backlash.
(MO Installhe[ftamshafts[without[jnstalling[the[intake
cam[$ub-gear.[{See[page[EM-59)
(20 Using[@[dliallindicator,[measure[ihe[backlash.
Standard[backlash:
0.020 -[0.200(Mnm[{0.0008 -[0.0079[in.)
Maximum backlash: 0.30 mm (0.0188 in.)
If the backlash is greater then maximum, replace the cam-
shafts.

(h)  Inspect the camshaft timing gear (VVT-i) operation.
(1)  Mount the hexagon wrench head portion of the ex-
haust camshaft in a vise.
(2) Check that camshaft timing gear (VVT-i) will not
turn.

(8) Coverthe port except the port on the advance angle
side shown in the illustration with the vinyl tape.

(4) Using an air gun, apply about 100 kPa (1 kgf/cm3,
14 psi) of air pressure to the port on the advance
side.

NOTICE:

When the oil is splashed, wipe it off with a shop lug and the
likes.

HINT:

Perform this in order to release the lock pin for the maximum
delay angle locking.

(5) Under the condition of (4), turn the camshaft timing
gear (VVT-i) to the advance angle side (the white
arrow marked direction in the illustration) with your
hand.

Standard: Must turn

HINT:

Depending on the air pressure, the camshaft timing gear (VVT-
i) will turn to the advance angle side without applying force by
hand. Also, under the condition that the pressure can be hardly
applied because of the air leakage from the port, there may be
the case that the lock pin could be hardly released.

(6) Except the position where the lock pin meets at the
maximum delay angle, let the camshaft timing gear
(VVT-i) turn back and forth and check the movable
range and that there is no disturbance.

Standard: Movable smoothly in the range about 25°

(7)  Turn the camshaft timing gear (VVT-i) with your
hand and lock it at the maximum delay angle posi-
tion.
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11. INSPECT VALVE LIFTERS AND LIFTER BORES

(@ Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
31.000 - 31.025 mm (1.2205 - 1.2215 in.)

(b)  Using a micrometer, measure the lifter diameter.
Lifter diameter:
30.966 - 30.976 mm (1.2191 - 1.2195 in.)
() Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.024 - 0.059 mm (0.0009 - 0.0023 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.
12. INSPECT EXHAUST MANIFOLD
Using a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head for warpage.
Maximum warpage: 0.70 mm (0.0276 in.)
If warpage is greater than maximum, replace the manifold.

13. INSPECT CYLINDER HEAD BOLTS
Using vernier calipers, measure the tension portion diameter of
the bolt.
Standard outside diameter:
8.7 - 8.8 mm (0.343 - 0.346 in.)
Minimum outside diameter: 8.6 mm (0.339 in.)
If the diameter is less than minimum, replace the bolt.
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Both intake and exhaust

Bushing bore diameter Bushing si
mm (in.)| PusShingsize
9.679 - 9.701
(0.3811 —0.3819) | USeSTD
9.729 - 9.751
(0.3830 - 0.3839) | USe 0/S0.05

A08587

LEXUS 1S200 (RM684E)

EM11F-01

REPLACEMENT

1. REPLACE VALVE GUIDE BUSHINGS
(@) Gradually heat the cylinder head to 110 - 130°C (230 -
266°F).

(b) Using SST and a hammer, tap out the guide bushing.
SST 09201-10000 (09201-01050),
09950-70010 (09951-07100)

(c) Using a caliper gauge, measure the bushing bore diame-
ter of the cylinder head.

(d) Select a new guide bushing (STD or O/S 0.05).
If the bushing bore diameter of the cylinder head is greater than
9.701 mm (0.3819 in.), machine the bushing bore to the follow-
ing dimensions:
9.729 - 9.751 mm (0.3830 - 0.3839 in.)
If the bushing bore diameter of the cylinder head is greater than
9.751 mm (0.3839 in.), replace the cylinder head.
(e) Gradually heat the cylinder head to 110 - 130°C (230 -
266°F).

()  Using SST and a hammer, tap in a new guide bushing un-
tilthere is 6.8 - 7.2 mm (0.268 - 0.283 in.) protruding from
the cylinder head.

SST 09201-10000 (09201-01050),
09950-70010 (09951-07100)
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(9)0 Using[@$harpBmfeamer,[teamIhe[guide[bushing[io
obtRin[¥Ae[kpecifiédBfAndargd[rléargnce{8ee[page
EM-44)between[ihe[guide[bushing[@nd[Valve[$tem.

2.[] REPLACE[CAMSHAFT[TIMING[GEAR[{VVT-i)

NOTICE:

Do[hotremove[dr(installthe[camshaft}iming[gear[{VVT-i)

beside[¢hanging[ihe[¢amshaftiiming[gear[{VVT-i)[dr[¢am-

shaft.

(@O Mountihehexagon[Wwrench[head[portion[dfihe[¢amshaft
in[@[Vise.

NOTICE:

Be[¢areful[hot[to[dlamage[the[¢amshaft.

(b)  Using SST, remove the lock nut and camshaft timing gear
(VVT-i).
SST 09922-10010
NOTICE:
. Remove it under the condition that the lock pin is op-
erated, and lock at the maximum delay angle position.
. Never remove the 4 bolts on the gear.
HINT:
In case of having difficulty to remove the timing gear (VVT-i),
apply a slight hitting using a plastic—-faced hammer and then re-
move it.

(c) Align the knock pin and knock pin groove and install the
camshaft timing gear (VVT-i) on the camshaft.

NOTICE:

Install it under the condition that the lock pin is operated

and lock at the maximum delay angle position.
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(d) Apply the engine oil on a new nut, the placing surface of
the timing gear (VVT-i) and the screw portion.
NOTICE:
Must change the nut to a new one when to change the cam-
shaft timing gear (VVT-i).
HINT:
Be sure to apply the oil, otherwise the prescribed torque cannot
be obtained.
(e) Using SST, install and torque the lock nut.
SST  09922-10010
Torque: 120 N-m (1,200 kgf-cm, 87 ft:Ibf)
HINT:
Use a torque wrench with a fulcrum length of 380 mm (14.96
in.).

3. REPLACE SPARK PLUG TUBE GASKETS
(@) Using a screwdriver, pry off the tube gasket.

(b) Using SST and a hammer, tap in a new tube gasket until
its surface is flush with the upper edge of the cylinder
head cover.

SST 09950-60010 (09951-00240, 09951-00450,
09952-06010), 09950-70010 (09951-07100)
(c) Apply a light coat of MP grease to the tube gasket lip.
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REASSEMBLY

HINT:

»  Thoroughly clean all parts to be assembled.

. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.

. Replace all gaskets and oil seals with new ones.

1. INSTALL SPARK PLUG TUBES
HINT:
When using a new cylinder head, spark plug tubes must be
installed.
(@ Mark the standard position away from the edge, onto a
new spark plug tube.
Standard protrusion: 46 - 47 mm (1.81 - 1.85in.)

(b)  Apply adhesive to the spark plug tube hole of the cylinder
head.
Adhesive: Part No. 08833-00070, THREE BOND 1324
or equivalent

(¢) Using a press, press in the spark plug tube until there is
standard protrusion protruding from the camshaft bearing
cap installation surface of the cylinder head.

NOTICE:

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

ing the amount of the protrusion while pressing.

2. INSTALL VALVES
(@) Install a new oil seal on the valve guide bushing.
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Exhaust

Intake

Silver

Y A08426

A08427

A08394

A08446

LEXUS 1S200 (RM684E)

HINT:

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

NOTICE:

Pay much attention when assembling the oil seal for intake
and exhaust. Assembling the wrong one may cause a fail-
ure.

(b) Install the valve (1), spring seat (2), valve spring (3) and
spring retainer (4).

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

(d) 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.

3. INSTALL VALVE LIFTERS

(@) Install the valve lifter.

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

4. AT
INSTALL CYLINDER HEAD REAR PLATE

Install a new gasket and the rear plate with the 2 bolts and nut.
Torque: 13 N-m (130 kgf-cm, 9 ft-1bf)

. INSTALL CAMSHAFT POSITION SENSOR

(@) Install a new O-ring to the camshaft position sensor.

(b) Install the camshaft position sensor with the bolt.
Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)

6. INSTALL WATER TEMPERATURE SWITCH
Torque: 20 N-m (200 kgf-cm, 14 ft:-1bf)
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7. INSTALL WATER OUTLET
Install a new gasket and the water outlet with the 2 bolts and 2

nuts.
Torque: 29 N-m (290 kgf-cm, 21 ft:-1bf)

LEXUS 1S200 (RM684E)
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A08399

'J-voo JP
N>

14 10 6 1 3 7 1

Y A08502

LEXUS 1S200 (RM684E)

EM11H-01

INSTALLATION

1. PLACE CYLINDER HEAD ON CYLINDER BLOCK

(@) Place a new cylinder head gasket in position on the cylin-
der block.

NOTICE:

Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder head
gasket.

2. INSTALL CYLINDER HEAD BOLTS

HINT:

» The cylinder head bolts are tightened in 2 progressive
steps (steps (c) and (e)).

. 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 and plate washers.

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

(¢) Install and uniformly tighten the 14 cylinder head bolts
and plate washers, in several passes, in the sequence
shown.

Torque: 50 N-m (500 kgf-cm, 36 ft-1bf)

If any of the cylinder head bolt does not meet the torque specifi-

cation, replace the cylinder head bolt.

(d) Mark the front of the cylinder head bolt with paint.

(e) Retighten the cylinder head bolts by 90° in the numerical
order shown.

()  Check that the painted mark is now at a 90° angle to the
front.

3. INSTALL WATER BYPASS OUTLET AND NO.1 WATER
BYPASS PIPE

(@ Install 2 new O-rings to the No.1 water bypass pipe.

(b) Install a new gasket, the No.1 water bypass pipe and wa-
ter bypass outlet with the 2 bolts.
Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)
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A08436

Fulcrum
Length 30 cm

@— New

— Gasket

A08505

Y

A08437

LEXUS 1S200 (RM684E)

4. INSTALL INJECTORS AND DELIVERY PIPE

(@) Placethe 3 spacers and 6 insulators in position on the cyl-
inder head.

(b) Attach the 6 injectors and delivery pipe assembly to the
cylinder head.

() Temporarily install the 3 bolts holding the delivery pipe to
the cylinder head.

(d) Check that the injectors rotate smoothly.

HINT:

If injectors do not rotate smoothly, the probable cause is incor-

rect installation of O-ring. Replace the O-ring.

(e) Tighten the 3 bolts holding the delivery pipe to the cylinder
head.
Torque: 18.5 N-m (185 kgf-cm, 13 fi-1bf)

5. CONNECT NO.1 FUEL PIPE

(@ Connect the No.1 fuel pipe to the LH engine mounting
bracket with the nut by hand.

(b) Tighten the fuel pressure pulsation damper with 2 new
gaskets by hand.

(¢) Using SST, tighten the fuel pressure pulsation damper.
SST 09612-24014 (09617-24011)
Torque: 27 N-m (270 kgf-cm, 20 ft-1bf)

HINT:

Use a torque wrench with a fulcrum length of 30 cm (11.81 in.).

(d) Tighten the bolt holding the No.1 fuel pipe to the cylinder
head.
Torque: 8.5 N-m (85 kgf-cm, 74 in.-I1bf)

(e) Tighten the the nut holding the No.1 fuel pipe to the LH
engine mounting bracket.
Torque: 35 N-m (350 kgf-cm, 25 ft-1bf)

INSTALL INTAKE MANIFOLD
(@) Install 6 new gasket to the intake manifold.
(b) Install the intake manifold with the 4 bolts and 3 nuts, in
several passes, in the sequence shown.
Torque: 28 N-m (280 kgf-cm, 20 ft-1bf)
() AT
Connect the oil dipstick guide for the A/T with the bolt.
(d) Connect the brake booster vacuum hose.
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7.1 INSTALL[NO.1[JANDNO[RAIBR[INTAKE[CHAMBER
o STAYS

Torque: 18.5[N-m[{185[kgf-cm, 13[it-1bf)
8.[] INSTALLTHROTTLE[BODY[{See[page[FI-41)

A08504

9.] ASSEMBLE[INTAKE[CAMSHAFT

(@ Mountihehexagon[Wrench[head[portion[dfihe[¢amshaft
in[@[Vise.

NOTICE:

Be[¢areful[hot[to[¢dlamage[the[¢amshaft.

A08390

(b)O Installihe[¢amshaft[¢ear[$pring,[¢amshaft[$ub—gear[@nd
wave[washer.
HINT:

Align[ihe[pins[dn[ihe[gears[With[ihe[$pring[énds.

A08392

() Using(snap(ting[pliers,[installihe[$nap(ting.

(d)O Using[$ST,@lignhe[Moles[dfthe[¢amshaftdrive[gear[@nd
sub-gear[by[turning[tamshaft[sub—gear[¢lockwise,[&nd
install a service bolt.

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

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

tighten the service bolt.

Y

LEXUS[1S200[] (RM684E)
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A08435

Service
Bolt

Hole
Y A08513

A08510

LEXUS 1S200 (RM684E)

10. INSTALL CAMSHAFTS

NOTICE:

Since the thrust clearance of the camshaft is small, the
camshaft must be kept leveled while it is being installed. If
the camshatft is not kept leveled, the portion of the cylinder
head receiving 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.

(@) Setthe No.1 cylinder to the approx. 60° BTDC/compres-
sion.
Using the crankshaft pulley bolt and plate washer, turn the
crankshaft, and align the timing mark (paint mark) of the
crankshaft timing pulley with the timing mark of the timing
belt case.
NOTICE:
Having the crankshaft at the wrong angle can cause the
piston head and valve head to come into contact with each
other. Thus results in damage, when you install the cam-
shafts. So, always set the crankshaft at the correct angle.

(b) Install the intake camshaft.
(1)  Apply engine oil to the cam and gear of the cam-
shaft, and the journal of the cylinder head.
(2) Place the intake camshaft as shown in the illustra-
tion so that the service bolt holes of the intake cam-
shaft gears are directly above.

(3) Placethe No.4 and No.6 bearing caps in their prop-
er locations.

(4) Temporarily tighten the 4 bearing cap bolts uniform-
ly and alternately in several passes until the bearing
caps are snug with the cylinder head.

NOTICE:
While tightening the bolts, install the camshaft by keeping
it leveled.
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< ) /& — ; ()
Service[Bolt
Y /7 rVI\I? W\~ //jﬁ_/@m

LEXUS[1S200[] (RM684E)

(5)0 Place[ihe[No.2,[INo.3,[INo.5[&nd[INo.7[bearing[¢aps
in[iheirproperlocations.

(6)0 Temporarily@@ightenIhe[B[bearing[tap[bolts,[alter-
nately[lightening[ihe[tightfand[Teft[boltsUiniformly.

(7)0 Uniformly[fighten(the[d 2Hearing(¢apolts,(in[gever-
al[passes.

Torque: 15[N-m[{150[kgf-cm, 11[Ft-1bf)

Install[fhe[éxhaust[¢amshatft.

(MO Applylengine[dilfothe[tam[and[gear[bfthe[tam-
shaft,[and[ihejournal[¢fihe[¢ylinder[head.

(20 Engage[ihe[exhaust[amshaft[gear[to[the[intake
camshaft[gearby[matchingihealignment[marks[on
each[gear.

(3)0 Rollldown[the[kxhaust[tamshaft[pnto[the[bearing
journals[while[éngaging[¢ears[Wwith[éach[dther.

(4)0 PlaceiheNo.3[@nd[INo.7[Bearing[¢aps[ihfiheirprop-
erlocations.

(5)0 Temporarilyfighten[the[4[Bearing[dap[Bolts[uiniform-
ly[and[alternatelyin[$everalpassesuntilthebearing
capslare[$nug[with[ihe[¢ylinder[head.

NOTICE:
While[lightening[ihe[bolts,[installthe[¢amshaftbykeeping
itlleveled.

(6)0 Place[he[No.2,[INo.4,[INo.5[&nd[No.6[bearing[¢aps
inAheir[proper{locations.

(7)O0 TemporarilyZighten[¥he[B[bearing[ftap[bolts[hlter-
nately[lightening@he[tight@nd[Ieft[bolts[uniformly.

(8)0 Uniformly[fighten[the[d 2[Hearing(¢apolts,(in[gever-
al passes.

Torque: 15 N-m (150 kgf-cm, 11 ft-1bf)

(99 Remove the service bolt.

Check and adjust the valve clearance.
(See[page[EM-6)

Turn the camshaft and position the cam lobe upward, and
inspect and adjust the valve clearance.
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A08440

Seal[Packing

Seal[Width
2 -3 mm

Y A08444

A08443

LEXUS[S200[] (RM684E)

(e)d

Install@hew[dil[$ealo[The[¢amshaft.

NOTICE:

o[}
o[]

Do[hot[rotate[the(lip.

Installfhe[dil[$ealfo[the[deepestdfiihe[¢ylinder(head.

Avoid[any[ilakes[or[dust[on[the[lip.

Install[the[$emi-circular[plug.

(1)O Removelany[old[packing[{FIPG)[inaterial.

(20 Apply[l[sealpacking[¥p[the[lsEmit-cirglilar[plug
grooves.

Seal[packing:[Part[No.[08826-00080[or[¢équivalent

Installiihe[No.1[¢amshaft[bearing[¢ap.

(1)O Removelany[dld[packing[{FIPG)[materialfromIhe
bearing[¢ap[@nd[¢ylinder[head[]

(20 Applyl@sealpacking[io[ihe[Jbearing[¢ap[@s[$hown
in[ihe(illustration.

Seal[packing:[Part[No.[08826-00080[or[¢équivalent

1 Install[&[hozzle[Ihat[has[been[¢ut[Io[A[2 —[B
mm([{0.08 -[0.12[in.)[dpening.

o[] Parts[inustbe[@ssembledWithin[B[minutes[of
application.[Dtherwise,[Ihe[aterialimust[be
removed[and[teapplied.

(1 Immediately[ifemovelthe[mozzlefrom[ihe[fube
and[teinstall[ihe[¢ap.

(3)0 Installi#[hew[$ealWashers[as[$hown[in[ihe[illustra-
tion.

(4)0 Installiihe[No.1[bearing[¢ap[with[ihe[B[bolts.
Torque: 15[N-m[{150[kgf-cm, 11[Ft-1bf)

NOTICE:

o[]

o[]

11.

Check[that[there[js[ho[clearance[ between[the[sur-
faces[¢ontacting[withihe[No.1[¢amshaft[bearing[¢ap
and[¢ylinder[head.
Ifithe[No.1tamshaft[bearing[tap[fits[in[the[tcylinder
head tightly, push the bearing cap by hand. Do not hit
in the bearing cap with a hammer or the likes.
INSTALL CAMSHAFT TIMING OIL CONTROL VALVE
(See[page[FI-44)
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Frame Part

A02722

A08507

B07063

Y A08456

LEXUS 1S200 (RM684E)

12. INSTALL NO.1 OIL PIPE

(@) Install the oil control valve filter to the union bolt.
NOTICE:

In case of touching the filter, avoid holding the mesh part
and hold the frame part.

(b) Install the oil pipe to the No.1 camshaft bearing cap with
2 new gaskets and the union bolt.
Torque: 64.5 N-m (645 kgf-cm, 47 ft-1bf)

(c) Install the oil pipe to the cylinder block with 2 new gaskets
and the union bolt.
Torque: 64.5 N-m (645 kgf-cm, 47 ft-1bf)

(d) Install the bolt holding the oil pipe to the cylinder head.
Torque: 8.5 N-m (85 kgf-cm, 74 in.-Ibf)

13. INSTALL OIL DIPSTICK AND GUIDE
) Install a new O-ring to the dipstick guide.
b)  Apply engine oil on the O-ring.
c) Push in the dipstick guide together with the dipstick into
the hole of the oil dipstick guide support.
(d) Install the dipstick guide with the bolt.
Torque: 5.5 N-m (55 kgf-cm, 48 in.-Ibf)

14. INSTALL CAMSHAFT TIMING PULLEY

NOTICE:

NEVER reuse the cam-pulley set bolt.

HINT:

The cam-pulley set bolt is tightened in 2 progressive steps

(steps (b) and (d)).

(@) Alignthe camshaft knock pin with the groove in the pulley,
and slide on the pulley.

(b) Hold the hexagon portion of the camshaft with a wrench,
and tighten a new cam-pulley set bolt.
Torque: 35 N-m (350 kgf-cm, 25 ft-1bf)
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elile) R
Y | | | | A08454

A08562
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16.[]

17.0
18.

Mark[ihe[diming[pulley[boltlWith[paint.
Retighten[ihe[liming[pulley[bolt[by[P0°.
Check[that[the[painted[mark[is[how[at[&[0° ahgle[fo[{d).

INSTALL[CYLINDERHEAD[COVER
Removelanyold[packing[{FIPG)[inaterial.
Apply[@a[$ealpackingo[ihe[¢ylinderhead[as[shown[ih{ihe
illustration.
Seal[packing:[Part[No.[08826-00080[or[¢équivalent
Install[ihe[¢asket[io[ihe[head[¢over.
Install[ihe[head[¢over[Wwith[ihe[11[bolts.

Torque: 15[N-m[{150kgf-cm, 11[ft-1bf)
INSTALL[AIR[CLEANER[INLET[PUCT[BRACKET
Torque: 18.5 N-m (190 kgf-cm, 14 ft-1bf)
INSTALLTIMING[BELT[{See[page[EM-26)

RHD:

INSTALL STEERING SLIDING YOKE
(See[page[BR-23)

INSTALL EXHAUST MANIFOLD

Install 2 new gaskets to the cylinder head.

Install the exhaust manifold with 8 new nuts, in several
passes, in the sequence shown.

Torque: 40 N-m (410 kgf-cm, 30 ft-1bf)

Connect the 2 oxygen sensor connectors.

Install the 2 heat insulators with the 6 bolts.

Torque: 18.5 N-m (190 kgf-cm, 14 ft-1bf)

Temporarily install the exhaust manifold stay to the trans-
mission with the 2 bolts.

Install 2 new gaskets to front end of the front exhaust pipe,
and connect the front exhaust pipe to the exhaust man-
ifold with the 3 bolts, a new retainer and a new nut.
Torque: 43 N-m (440 kgf-cm, 32 ft-1bf)

Tighten the 2 bolts holding the exhaust manifold stay to
the transmission.

Torque: 40 N-m (410 kgf-cm, 30 ft-1bf)
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20.[] M/T:

INSTALLCYLINDERHEAD[REAR[PLATE
Installla[hew[gasket,[Ihe[fear[plate[@and[iNo.2[vater[bypasspipe
with[fhe[boltfand[2[huts.

Torque: 13[N-m[{130kgf-cm,[90[ft-1bf)

21.[] CONNECT[HEATER[HOSBE[TO[CYLINDER[HEAD

REAR[PLATE
22.[]1 INSTALLNO.3[WATER[BYPASS[PIPE

Torque:[8.5[N-m[{85[kgf-cm,[T4[in.-1bf)

23.[] INSTALLSPARK[PLUGS[(See[page[lG-1)
24.[1 INSTALLOGNITION[COILS[{See[page[lG-6)
25. CONNECT ENGINE WIRE TO CYLINDER HEAD
26. INSTALL NO.2 CYLINDER HEAD COVER
Torque: 8.5 N-m (85 kgf-cm, 74 in.-Ibf)
27. INSTALL PCV HOSE
28.[] INSTALL[ALTERNATOR([{See[page[CH-15)
29. INSTALL NO.3 CYLINDER HEAD COVER
Torque: 7.5 N-m (75 kgf-cm, 65 in.-Ibf)
30. INSTALL AIR CLEANER ASSEMBLY
Torque: 7.5 N-m (75 kgf-cm, 65 in.-Ibf)
31. INSTALL AIR CLEANER INLET
Torque: 5 N-m (50 kgf-cm, 43 in.-Ibf)
32. FILL WITH ENGINE COOLANT
33. START ENGINE AND CHECK FOR LEAK
34. INSTALL NO.1 ENGINE UNDER COVER
35. ROAD TEST
Check abnormal noise, shock, slippage, correct shift points and
smooth operation.
36. RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
EL
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ENGINE UNIT
COMPONENTS

EM110-01

Air Cleaner Inlet

Air Cleaner Assembly

Washer Hose for
Windshield

°
,/’ - Q -
)

rake Booster

acuum Hose A

Intake Air Temperature
Sensor Connector

Drive Belt for PS Vane Pump
Drive Belt for Alternator

Fan Pulley
Fan Spacer

<

Drive Belt for |
A/C Compressor

Water Temperature
Switch Connector
Upper Radiator

Fuel Vapor
Hose

\

Oil Cooler

Hose for A/T

Electric Cooling

Fan Connector
b Drain Plug

Lower Radiator # O-Ring

Support

Radiator and Electric
Cooling Fan Assembly

No.2 Engine Under Cover

No.1 Engine Under Cover

y ®: Non-reusable part A08754

LEXUS 1S200 (RM684E)
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M
Sh/i}-t Lever Knob AT Clip
Bushing
Upper Console ? ? Console Box ;l % /, Plate Washer
Panel ' Shift Lever Boot Retainer K@ @ @)
@\ v Wire Plate Wash} o
% Shift Control Rod

)

Shift Lever Boot
RHD

== Sliding b
Yoke B § ‘
S § 0\ No.3 Shift and > | T
PoLAA ! M/T
Select Lever Boot i =
/’?———‘ :__,,—"/’
LTS e

&
<>

’%«rg Shift Lever

Rear Engine Mounting Member

lutch Releasd

Cylinder & & éé@, .
3 5 2 7

«am 25.5 (260, 19)

> o Fuel Inlet ”
\ Hose [ 13.5(135,10) |
& Gasket %_

Adjusting Washer

QA\S <2 =

=

D Compression Spring

FrataNe

43 (440, 32)

Oxygen Sensor
(Bank 1 Sensor 2)

45 (450, 32)

Front and Center Exhaust Pipe Assembly
4—") g
* ﬁ'kfg:j— Exhaust Manifold Stay

86

@ Retainer

| N-m (kgf-cm, ft-Ibf) | : Specified torque
vy @ Non-reusable part A08574

LEXUS 1S200 (RM684E)
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Oil Cooler Pipe for A/T

Heat Insulator

Heat Insulator

Transmission
(with Torque
Converter Clutch)

Oil Dipstick and

(i‘ - e
Nt
S0 / .

Guide for A/T

SN

4 O-Ring

Hole Plug ——@ 3
37(380,27) | |

37(380,27) | |

/T

Transmission

A/C Compressor Bracket -
Starter Wire j Clutch Cover
Starter Connector

Starter Clutch Disc

| N'm (kgf-cm, ft-Ibf) | : Specified torque
y ® Non-reusable part A08575

LEXUS 1S200 (RM684E)
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©
)
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EM11M-01

REMOVAL

1. REMOVE[HOOD

2.[] REMOVE[NO.1[AND[NO.2[ENGINE[UNDER[COVERS

3.[] DRAIN[ENGINE[COOLANT

4.[] DRAIN[ENGINE[DIL

5. DISCONNECT[ACCELERATOR[CABLE

6.] REMOVE[AIR[CLEANER[INLET

7.]] REMOVE[AIR[CLEANER[ASSEMBLY

8.] REMOVE[RADIATOR[ASSEMBLY[(See[page[CO-1[)

9. REMOVE[NO.3[CYLINDERHEAD[COVER

10.] REMOVE[DRIVE[BELT[FOR[A/C[COMPRESSOR
(See[page[AC-1]7)

11[] REMOVE[DPRIVE[BELT[FOR[ALTERNATOR
(See[page[CH-6)

HINT:

Before[temoving[ihe[drive[belt,oosenihe[#Han[pulley[huts.

12.[] REMOVE[DPRIVE[BELT[FOR[PS[VANE[PUMP
(See[page[BR-27)

13.] REMOVE[FAN[SPACER[AND[PULLEY

14.[] DISCONNECT[ENGINE[WIRE

HINT:

(1 Disconnect[ihe[éngine[Wire[from[ihe[Vehicle[$ide[@nd[te-
move(it[With[&ngine[@ssembly.

(1 In[ordero[disconnect[ihe[&ngine[foom[No.2[telay[block

and[alternator[Wire,[firstfiemove[the[hut@ndpush[ihe[fab

on[the[side[¢overihward[and[then,[pullthe[dlternator[wire

upward[With[ihe[$ide[¢over[iofemove.

[] DISCONNECTHOSES

[] Disconnect[ihe[2[heater[hoses.

[] Disconnect[ihe[brake[booster[Yacuum[hose.

c) Disconnect the fuel vapor feed hose.

(d) Disconnect the fuel inlet hose.

16. M/T:
REMOVE TRANSMISSION SHIFT LEVER
(See[page[MT-5)
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17.[] REMOVE[PS[VANE[PUMPWITHOUT[DISCONNECT-
ING[HOSES

(@)J Disconnect[ihe[lPS[$olenoid[yalve[¢onnector.

(b)0 Removelihe[2[bolts,[and[dlisconnectihe[PS[Yane[pump.

HINT:

Put[aside[the[Yane[pump,[@nd[$uspend[it[$ecurely.

18.[] REMDNVE[A/G[CONIRRESSOR[WIITHOUT[PISCON-
NECTINGHOSES

(@ Disconnectihe[A/C[¢ompressor[¢onnector.

(b)0 Removelthedbolts,@nd[disconnectthe[A/C[¢ompressor.

HINT:

Put[aside[the[Yane[pump,[@nd[$uspend[it[$ecurely.

19.] M/T:
DISCONNECT[CLUTCH[RELEASE[CYLINDER[FROM
TRANSMISSION

Remove(the[4[bolts,[@nd[disconnect[ihe[¢lutch[ielease[¢ylinder

and[fube[@ssembly[and[g§round[strap.

HINT:

Put[aside[ihe[¢tlutch[telease[¢ylinder,[and[$uspend[it[$ecurely.

20.] REMOVE[FRONT[ANDCENTER[EXHAUST[PIPE[AS-

SEMBLY

Removelthe3[olts,[fetainerfand[hut[holdingfheffront[éx-

haust[manifold{o[ihe[front[éxhaust[pipe.

Remove[ihe[2[bolts[and[éxhaust[inanifold[$tay.

() Remove the 2 bolts and nuts holding the center exhaust
pipe to the tailpipe.

(d) Remove the front and center exhaust pipe assembly and
3 gaskets.

21.[] REMOVE[PROPELLER[SHAFT[{See[page[PR-4)

22. AT
DISCONNECT TRANSMISSION SHIFT CONTROL
ROD

(@) Remove the clip and 2 plate washers, and disconnect the
shift control rod.

(b) Remove the bushing.

23. RHD:
REMOVE STEERING SLIDING YOKE
(See[page[BR-23)
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24. REMOVE ENGINE AND TRANSMISSION ASSEMBLY
FROM VEHICLE
(@) Install the No.1 and No.2 engine hangers in the correct
direction.
Part No.:
No.1 engine hanger 12281-70050
No.2 engine hanger 12282-70020
Bolt 91622-61020
Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)

NOTICE:
Prepare new bolts.

(b) Attach the engine sling device to the engine hangers.

A08564

() Remove the 4 nuts holding the engine mounting insula-
tors to the front suspension crossmember.

(d) Remove the 4 bolts, 4 nuts and rear engine mounting
member.

A08563

LEXUS 1S200 (RM684E)
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(e)d

Liftihe[éngine[dut[dfihe[Vehicle[$lowly[@nd[¢arefully.

NOTICE:
Mgake[sure[the[engine[is[ clgar[of[ alI[wikifg, hoses[and

cables.

i

25.[]

29.]
30.[]
(@0
(b)I

31.

32.

Place[the[lengine[and[ransmission[assembly[bnto[the
stand.

AT

REMOVE[DIL[PIPSTICK[AND[GUIDE[FOR[A/T
Remove[ihe[bolt.
Pull[dut¥he[dipstick[guide[and[dipstick[From[Zhe[¢ipstick
tube.

Remove[ihe[D-ringfromihe[dipstick[guide.

REMOVE[EXHAUSTMANIFOLD
Remove[the[B[bolts[and[2[heat[insulators.
Remove[ihe[8[huts,[éxhaust[anifold[@nd[2[gaskets.
AT

REMOVE[DIL[COOLER[PIPES
Removeihe[3[bolts[and[pipe[¢lamps.
Loosen[the[R[union[huts,[And[femove[the[R[pil[Eooler
pipes.

AT
REMOVE[[TORQUE[ICONVERTER[ICLUTCH[MOUNT-
ING[BOLTS[{See[page[AT-29)

REMOVE[STARTER

REMOVE[TRANSMISSION

Remove[ihe[B[bolts.
Remove[the[Iransmission[iogether[with[the[Zorque[ton-
verter clutch (A/T) from the engine.

M/T:

REMOVE CLUTCH COVER AND DISC
(See[page[CL-15)

REMOVE STIFFENER PLATES

Remove the 4 bolts and 2 stiffener plates.
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33. REMOVE A/C COMPRESSOR BRACKET
Remove the 4 bolts, nut and compressor bracket.

LEXUS 1S200 (RM684E)
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EM11N-02

INSTALLATION

1.[] INSTALLA/C[COMPRESSOR[BRACKET

(@) Installiihe[¢ompressorbracket[With[the[4[bolts[and[hut.

(b)O Tighten[ihe®olt[B,hut[C[andbolt[A.
Torque:[46.5[N-m[(475[kgf-cm,[34[ft-1bf)

2] INSTALLSTIFFENER[PLATES

Installihe[l.HAnd[RH[$tiffener[plates[with[he[#[bolts.
Torque:[37[N-m[(380[kgf-cm,[27[ft-1bf)

3.0 MT:

INSTALL[CLUTCH[PISC[AND[COVER
(See[page[CL-1[7)
4[] INSTALL[TRANSMISSION[TOENGINE
@0 AT:
Check[ihe[forque[¢onverter[¢lutch[installation.
(See[page[AT-32)
(b)O Attach[ihe[fransmission[fo[fhe[éngine.
() Installfihe[B[bolts.
Torque:
37[N-m[(380[kgf-cm,[27[ft-Ibf)[For 14[mm[head
72[N-m[{730[kgf-cm,[53[t-Ibf)[for 17[iInm[head
5. INSTALLSTARTER[{See[pageST-1[)
Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)
6. AT
INSTALL TORQUE CONVERTER CLUTCH BOLTS
(See[page[AT-32)
7. AT
INSTALL OIL COOLER PIPE FOR A/T

. INSTALL EXHAUST MANIFOLD

(@) Install 2 new gaskets to the cylinder head.

(b) Install the exhaust manifold with 8 new nuts, in several
passes, in the sequence shown.
Torque: 40 N-m (410 kgf-cm, 30 fi-1bf)

(c) Install the 2 heat insulators with the 6 bolts.
Torque: 18.5 N-m (190 kgf-cm, 14 ft-1bf)

9. AT
INSTALL OIL DIPSTICK GUIDE AND DIPSTICK FOR

LEXUS[S200[] (RM684E)

AT

(@ Install a new O-ring to the dipstick guide.

(b) Push in the dipstick guide end to the dipstick tube of the
transmission oil pan.

(c) Install the dipstick guide with the bolt.

(d) Install the dipstick.
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A08566

A08561
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10.[] INSTALLENGINE[AND[TRANSMISSION[ASSEMBLY
IN[YEHICLE
[ Attach[ithe[éngine[$ling[devicefo[the[éngine[hangers.
(b)O Slowlyower[ihe[éngine[&and[iransmission[assembly[into
the[éngine[gompartment.[Tiltthe[fransmission[downward,
and[lower[ihe[éngine[@nd[iransmission[@ssembly.

()0 Keephe[éngine[levelWith[&[Jack.

(d)O Installihe[fear[&ngine[ounting[nember[with[ihe[#Holts
and[4{huts.
Torque:
25.5[N-m[{260[kgf-cm, 19[ft-Ibf)[Tor[bolts
13.5[N-m[{135[kgf-cm, 10[ft-Ibf)Tor[huts

NOTICE:

Be[¢areful[of{installation[direction.

(e)0 Installfihe[#[huts[holding[ihe[&ngine[mounting[insulators
to[ihe[front[$uspension[¢rossmember.
Torque: 53 N-m (540 kgf-cm, 39 ft-Ibf)

()  Remove the engine sling device.

11. RHD:
INSTALL STEERING SLIDING YOKE
(See[page[BR-23)

12. AT

CONNECT TRANSMISSION SHIFT CONTROL ROD
Connect the shift control rod to the shift lever with the bushing,
2 plate washers and clip.
13.[] INSTALL[PROPELLERSHAFT[{See[page[PR-10)
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A08551
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14.[] INSTALL[FRONT[AND[CENTER[EXHAUST[PIPE[AS-

SEMBLY
Temporarily[ihstall[the[éxhaust[ianifold[$tay[fo[the[frans-
mission[With[fhe[2[bolts.
Install2[new[daskets[iofrontiend[dfthe[frontéxhaust[pipe,
and[¢onnectIhe[front[éxhaust[pipe[ioIhe[gxhaust[inan-
ifold[with[The[B[bolts,[A[hew[tetainer[and[@[hew[hut.
Torque:[43[N-m[{440kgf-cm,[32[ft-1bf)
Tighten[he[2[bolts[holding[ihe[&xhaust[inanifold[$tay[1o
the[fransmission.
Torque:[40[N-m[{410kgf-cm,[30[dt:-1bf)
Installla[hew[Hasket[1o[Tear[nd[pfthe[Fenter[exhaust
pipe,[and[¢onnect[ihe[¢enter[éxhaust[pipe[fo[ihe[failpipe
with[ihe[2[bolts,[2[¢ompression[$prings[and[2[hew[huts.
Torque:[43[N-m[{440[kgf-cm,[32[ft-1bf)

15.[] M/T:

INSTALL[CLUTCH[RELEASE[CYLINDER[TO[TRANS-
MISSION

Connectthe[Tlutch[Telease[tylinder[and[tube[assembly[and
ground[$trap[With[ihe[4[bolts.

(b)
18.

Torque:
12[N-m[{120[kgf-cm,[9[Ft-Ibf)[for 12[mm[head
72[N-m[{730[kgf-cm,[53[t-Ibf)[for 17[iInm[head

INSTALL A/C COMPRESSOR

Install the A/C compressor with the 4 bolts.
Torque: 24.5 N-m (250 kgf-cm, 18 ft-1bf)
Connect the A/C compressor connector.

INSTALL PS VANE PUMP

Install the PS vane pump with the 2 bolts.

Torque:

58 N-m (590 kgf-cm, 43 ft-1bf) for pivot bolt

39 N-m (400 kgf-cm, 29 ft-Ibf) for adjusting lock bolt
Connect the PS solenoid valve connector.

M/T:

INSTALL TRANSMISSION SHIFT LEVER
(See[page[MT-8)
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19.[] CONNECT[HOSES

(@) Connect[ihe[2[heater[hoses.

(b)J Connectihe[brake[booster[yacuum[hose.
()0 Connectihe[fuellyapor[ieedhose.

(d)J Connectihe[uellinlethose.
Torque:[29[N-m[{300[kgf-cm,[22[ft-Ibf)

20.[] CONNECT[ENGINE[WIRE

21.[] INSTALL[FAN[PULLEY[AND[SPACER

HINT:

Temporarily[installfihe[4[huts.

22.[] INSTALL[PRIVE[BELT[FOR[PS[YANE[PUMP
(See[page[BR-37)

23. INSTALL DRIVE BELT FOR ALTERNATOR
(See[page[CH-15)

24. INSTALL DRIVE BELT FOR A/C COMPRESSOR
(See[page[AC-1B)

25. TIGHTEN MOUNTING NUTS OF FAN PULLEY AND
SPACER
Torque: 18.5 N-m (185 kgf-cm, 13 ft-1bf)

26.[] INSTALLRADIATOR[ASSEMBLY[(See[page[C0O-21)

27. INSTALL NO.3 CYLINDER HEAD COVER

28. INSTALL AIR CLEANER ASSEMBLY

29. INSTALL AIR CLEANER INLET

30. CONNECT ACCELERATOR CABLE

31. FILL ENGINE WITH OIL

32. FILL ENGINE WITH COOLANT

33. START ENGINE AND CHECK FOR LEAK

34. RECHECK ENGINE COOLANT AND OIL LEVELS

35. INSTALL NO.1 AND NO.2 ENGINE UNDER COVERS

36. INSTALL HOOD

37. ROAD TEST

Check abnormal noise, shock, slippage, correct shift points and

smooth operation.
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CYLINDER BLOCK
COMPONENTS

EM11K-01

M/T

M/T

RH Engine Mounting
Bracket and Insulator
Assembly

No.2 Heater @».

Water Outlet Pipe LY 5 70 (750, 54)
~ =W

Dust Seal

Rear End Plate

Rear Spacer
Drive Plate

PS Vane Knock Sensor

Pump Bracket

¢ Gasket

¢ Gasket

~Q— Dust Seal

--.._Rear End Plate
"~ Front Spacer

* Oil Pressure
'gnrtlr(l:g | DT %\%_ Switch
eiti-ase, * Engine Coolant

9N 1 1Oil Dipstick | P . Drain PI
““““ S ' ! Guide Support! | - rain Flug

o= )2 | PPOT 1| Ol FilteF Union

L. 74 D : b il Ei . .
e= i -~ Oil Filter LH Engine Mounting Bracket
O - & Gasket | and Insulator Assembly

o= :
0= o ®©

€ Crankshaft
Front Qil Seal

Union Bolt

80 (800, 58)

Alternator
Adjusting Bar
N
Oil Pan Oil Cooler
Drain Plug
| N'm (kgf-cm, ft-Ibf) | : Specified torque Plate Washer o Filter
# Non-reusable part
y X Precoated part ACBASS

LEXUS 1S200 (RM684E)
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Oil Ring
(Expander)

No.1 Piston Ring
No.2 Piston Ring

=) | oilRing (Side Rail)

IS : :
Piston =" B @ Piston Pin

L
Crankshaft
Rear Oil

. Seal
Connecting Rod

Upper Main Bearing

Rear Oil Seal
Cylinder Block Retainer
¢ Gasket

Oil Separator

Upper Crankshaft
Thrust Washer

Connecting Rod —
Bearing \,fm

Crankshaft

Lower Main Bearing

Lower Crankshaft

Connecting

i Thrust Washer

Rod Cap é% .ﬁ '
& Main Bearing Cap

| N-m (kgf-cm, ft-Ibf) |: Specified torque
v € Non-reusable part

60(600,43)

A08383

LEXUS 1S200 (RM684E)
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EM11P-01

DISASSEMBLY

1.1 REMOVE[DRIVE[PLATE[ODR[FLYWHEEL

2.[] REMOVE[REAR[END[PLATE

3.] INSTALL[ENGINETO[ENGINE[STAND[FOR[DIS-
ASSEMBLY

4.]] REMOVE[TIMINGBELT[AND[PULLEYS
(See[page[EM-20)

5. REMOVE[CYLINDER[HEAD[{See[page[EM-36)

6.] REMOVE[KNOCKSENSORS[{See[page[FI-63)

7.] REMOVE[DILFILTER[{See[page[l.U-3)

8.1 AT
REMOVE[DILFILTER[UNION

9. MT:
REMOVE[DIL[COOLER[(See[page[l.U-17)

10. REMOVE ENGINE COOLANT DRAIN UNION

11. REMOVE OIL PRESSURE SWITCH
(See[page[lLU-1)

12. REMOVE LH ENGINE MOUNTING BRACKET AND IN-
SULATOR ASSEMBLY

13. REMOVE OIL DIPSTICK GUIDE SUPPORT

14. REMOVE NO.2 HEATER WATER OUTLET PIPE

Remove the bolt, 2 nuts, No.2 heater water outlet pipe and gas-

ket.

15.

16.

17.

REMOVE RH ENGINE MOUNTING BRACKET AND IN-
SULATOR ASSEMBLY

REMOVE OIL PAN AND OIL STRAINER
(See[page[lL.U-8)

REMOVE PS VANE PUMP BRACKET

Remove the 3 bolts, nut and pump bracket.
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A08007

A08586

A08015
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18. REMOVE TIMING BELT CASE
Remove the 11 bolts, nut, timing belt case, alternator adjusting
bar and gasket.

19. REMOVE REAR OIL SEAL RETAINER
Remove the 6 bolts, retainer and gasket.

20. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while mov-
ing the connecting rod back and forth.

Standard thrust clearance:

0.200 - 0.402 mm (0.0079 - 0.0158 in.)

Maximum thrust clearance: 0.45 mm (0.0188 in.)
If the thrust clearance is greater than maximum, replace the
connecting rod assembly(s). If necessary, replace the crank-
shaft.

21. REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(@ Check the matchmarks on the connecting rod and cap to
ensure correct reassembly.

(b) Remove the 2 connecting rod cap nuts.

(¢) Using a plastic-faced hammer, lightly tap the connecting
rod bolts and lift off the connecting rod cap and lower
bearing.

HINT:

Keep the lower bearing inserted with the connecting rod cap.
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A08019

A08016

Y A08018

A08017

Mark
3,305 3o
Y A08020

LEXUS[S200[] (RM684E)

(d)O Coverfihe[¢onnecting[fodolts[with[&[$hort[piece[dfhose
to[protect[ihe[¢rankshaftfrom[damage.

(e)d Clean[ihe[¢rank[pin[@nd[bearing.

(A0 Checkhe[g¢rankpin@ndBearingforpittingf@and[gcratches.

If@he[¢rankpin[dr[bearing[is[damaged,[teplace[ihe[bearings.[If

necessary,[grind[or(teplace[ihe[¢rankshaft.

(9)0 Lay[@strip[of[Plastigage[@cross[ihe[¢rank[pin.

(O Installfhe[¢onnecting[tod[¢ap[With[he[2[huts.
(See[page[EM-97)

NOTICE:

Do[hot[iurnthe[¢rankshaft.

()0 Remove[ihe[2[huts,[tonnecting[tod[¢ap[and[lower[bear-
ing.[{See[procedure[{b)[and[{c))

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

| STD[Bize | 0.016 —[0.047[inm[{0.0006 —[0.0019[n.) |
Maximum[¢il[¢learance:[0.07[mm[{0.0028[in.)

Ifihe[dil[¢learance(is[@greater[ihan[fnaximum,[teplace[ihe[bear-

ings.[Iffhecessary,[grind[or(teplace[ihe[¢rankshaft.

HINT:
Iflising[@[$tandardbearing,[feplacelitiwith[dne[having[the[$ame
number[inarked[dn[ihe[¢onnecting[tod[¢ap.[There[are[B[$izes
of($tandard[bearings,[inarked[]3”,[14”[And[15 [&ccordingly.
Reference
Standard sized bearing center wall thickness:

Mark ”3” 1.488 - 1.492 mm (0.0586 - 0.0587 in.)
Mark "4” 1.492 - 1.496 mm (0.0587 - 0.0589 in.)
Mark ”5” 1.496 - 1.500 mm (0.0589 - 0.0591 in.)
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Ridge Reamer

A08024

A08025
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(k)  Completely remove the Plastigage.

22. REMOVE PISTON AND CONNECTING ROD AS-
SEMBLIES

(@ Using aridge reamer, remove all the carbon from the top
of the cylinder.

(b) Cover the connecting rod bolts with a short piece of hose
to protect the crankshaft from damage.

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

HINT:

. Keep the bearings, connecting rod and cap together.

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

23. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.020 - 0.221 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 washer as a set.
Thrust washer thickness:
1.940 - 1.990 mm (0.0764 - 0.0783 in.)
24. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE
(@ Uniformly loosen and remove the 14 main bearing cap
bolts, in several passes, in the sequence shown.
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A08027
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(b)O Usingfthe[femoved[finainearing[dapbolts,Wigglefthe[dap
back[and[forth,[and[femove[he[Y[nain[bearing[taps,[T
lower[bearings[and[R[Jower[thrust[vashers[INo.4[main
bearing[¢ap[only).

HINT:

(1 Keep[ihe[lower[bearingfand[main[bearing[¢ap[iogether.

(1 Arrange[ihe[inain[bearing[¢aps[and[lower[ihrust[\vashers
in[the[¢orrect[brder.

(c)O LiftfoutIhe[¢rankshaft.

HINT:

Keeptheupperbearing@ndupper{thrustiivashers[ogether[ith

the[¢ylinderblock.

(d)O Clean[éach[main[Journal@nd[bearing.

(e)J Check[ach[main[Jourpalland[bearfmg[For[pitfimg[and
scratches.

Ifthe[journal[br[bearing[is[Hamaged,[teplace[ihe[bearings.[f

necessary,[grind[or[teplace[ihe[¢rankshaft.

(A0 Placelhe[¢rankshaftidonihe[¢ylinder[block.

(9)0 Lay[@strip[of(Plastigage[across[éach[journal.

(h)O Installihe[main[bearing[¢aps.[({See[pageEM-97)
NOTICE:
Do[hot[iurnthe[¢rankshaft.
()  Remove the main bearing caps.
(See procedure (a) and (b) above)

() Measure the Plastigage at its widest point.
Standard oil clearance:

No.4 STD size | 0.032 - 0.050 mm (0.0013 - 0.0020 in.)
Others STD size | 0.020 - 0.038 mm (0.0008 - 0.0015 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)
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HINT:
If replacing the cylinder block subassembly, the bearing stan-
dard clearance will be:

No.4 0.020 - 0.068 mm (0.0008 - 0.0024 in.)

Others 0.008 - 0.050 mm (0.0003 - 0.0020 in.)

No.5
No.3 ; No.4

No.1

A08029

LEXUS 1S200

(RM684E)

If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or 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 selecting the
bearing with the same number as the total. There are 5 sizes
of standard bearings, marked ”1”, ”2”, ”3”, "4” and ”5” according-

ly.

Number marked
Cylinder block 1 2 3
Crankshaft oj1|2|j0|1|2|0|1]|2
Use bearing 1121 3[2|3|4[3|4]|5

EXAMPLE: Cylinder block "2” + Crankshaft "1”
= Total number 3 (Use bearing "3”)

Reference

Cylinder block main journal bore diameter:
Mark "1” 59.026 - 59.032 mm (2.3239 - 2.3241 in.)
Mark 2" 59.032 - 59.038 mm (2.3241 - 2.3243 in.)
Mark ”3” 59.038 - 59.044 mm (2.3243 - 2.3246 in.)
Crankshaft main journal diameter:

No.4

Mark "0” 54.982 - 54.988 mm (2.1646 — 2.1649 in.)
Mark "1” 54.976 - 54.982 mm (2.1644 — 2.1646 in.)
Mark 2" 54.970 - 54.976 mm (2.1642 — 2.1644 in.)
Others

Mark "0” 54.994 - 55.000 mm (2.1651 — 2.1654 in.)
Mark ”1” 54.988 - 54.994 mm (2.1649 - 2.1651 in.)
Mark 2" 54.982 - 54.988 mm (2.1646 — 2.1649 in.)

Standard sized bearing center wall thickness:

Mark "1” 2.000 - 2.003 mm (0.0787 - 0.0789 in.)
Mark 2” 2.003 - 2.006 mm (0.0789 - 0.0790 in.)
Mark ”3” 2.006 - 2.009 mm (0.0790 - 0.0791 in.)
Mark "4” 2.009 - 2.012 mm (0.0791 - 0.0792 in.)
Mark ”5” 2.012 - 2.015 mm (0.0792 - 0.0793 in.)
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(k)  Completely remove the Plastigage.

25. REMOVE CRANKSHAFT

(@) Lift out the crankshaft.

(o) Removethe 7 upper bearings and 2 upper thrust washers
from the cylinder block.

HINT:

Arrange the main bearing caps, bearings and thrust washers in

the correct order.

26. REMOVE OIL SEPARATOR
Remove the 3 bolts and oil separator.

27. CHECK FIT BETWEEN PISTON AND PISTON PIN
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.

28. REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the No.1 and No.2
piston rings.

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

HINT:

Arrange the piston rings in correct order only.

29. DISCONNECT CONNECTING ROD FROM PISTON
Using SST, press out the piston pin from the piston.
SST 09221-25026 (09921-00021, 09221-00030,
09221-00061, 09221-00170, 09221-00210)
HINT:
. The piston and pin are a matched set.
. Arrange the pistons, pins, rings, connecting rods and
bearings in the correct order.
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EM11Q-01

INSPECTION

1.0
(@0

(0)

CLEAN[CYLINDER[BLOCK
Remove[ihe[@asket[inaterial.
Using[&[fasket[Ecraper,[temovelali[the[fasketnaterial
from[ihe[{op[$urface[dfihe[¢ylinderblock.
Clean[ihe[¢ylinder[block.
Using[a[sgoftrush@ndgolvent,thoroughly(¢lean[the[dylin-
der[block.

INSPECT[CYLINDER[BLOCK

Inspect[orflatness.
Using[a[precision[$traight[edge[and[feeler[gauge,[nea-
sure[lhe[$urface[¢ontacting(ihe[¢ylinder(head[gasket[Tor
warpage.

Maximum[warpage:[0.05[Inm[{0.0020[in.)

Ifwarpagefis[greater[than[thaximum,[feplacethegylinder[block.

(0)

Visually[¢heck[ihe[¢ylinder[for[Vertical[$cratches.

Iffdeep[$cratches[are[found,[teborelall[ihe[B[¢ylinders[and[te-
placefallthe®[pistons.[[See[page[EM-94)[If[hecessary,[feplace
the cylinder block.
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(©)0 Inspectihe[¢ylinder[bore[diameter.
@ @ -Ig?rréjczs’c:on Using@[@ylindergauge,easure[thedylinderBore[diame-
Front« ' ter@the[positions[A,B@And[TClinfhefhrustfand@xial{direc-

Axial

® Direction tions.
Standard[dliameter:
- | 10[nm 75.010 —[75.023[Inm[{2.9531 - 2.9537[in.)
A=Y (0.390n) Maximum[gliameter:[T5.223[mm[{2.9615[in.)
B Ifihe[diameter(is[@reater{ihan[inaximum,[teborefallhe[®[¢ylin-
c | 10@nm ders[@nd[ieplacelall[the[®[pistons.[[See[page[EM-94)[lfheces-

N T (0.390n.) sary,[teplace[ihef¢ylinder[block.

(d)0 Removelihe[¢ylinder[tidge.
Ifthe[vearfis[lessthan[@.2[mm[{0.008[h.),[Using[@[fidge[feamer,
grind the top of the cylinder.

3. CLEAN PISTON
(@) Using a gasket scraper, remove the carbon from the pis-
ton top.

A08037

(b) Usingagroove cleaningtool or broken ring, clean the pis-
ton ring grooves.

A08038

LEXUS[S200[] (RM684E)
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A08039

A08578

A08040

A08457
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()0 Using[$olventfand[@brush,ihoroughly[¢lean[ihe[piston.
NOTICE:
Do[hot[use[a[wire[brush.

4.[] INSPECT[PISTON[ANDCONNECTINGROD
(@[ Inspectihe[piston[dil[¢learance.

(1) Using[@micrometer,ineasurefthe[piston[diameter(at
aftightfangles[ioihe[piston[pin[centerlline,[23[Mm
(0.91[in.)[elow[Ihe$kirtbottom[édge.

Piston[{liameter:

STD 74.93 —[T4.94[Inm([{2.9500 —[2.9504[n.)

0/S[.50 75.43 —[75.44[Inm[{2.9697 —[2.9701[in.)

(20 Measurethe[Tylinder[bore[diameter[jn[the[thrust
directions.[{See[$tep[2)

(3)0 Subtracthe[piston[diameter[ineasurementfrom[the
cylinder[bore[dliameter[ineasurement.

Standard[oil[¢learance:

0.070 -[0.093[m[{0.0028 -[0.0037[in.)

Maximum[¢il[¢learance:[0.11[mm[{0.0043[in.)

IfRhe[dil[¢learancelis[greaterihan[maximum,teplacefall[ihe[®
pistons[@nd[ieborefalithe®[dylinders.[(See[pagelEM-94)(lf[nec-
essary,[teplace[ithe[¢ylinder[block.

(b)O Inspectihe[piston[ting[g§roove[tlearance.
Using[&a[feeler[gauge,[measure[the[tlearance[petween
new piston ring and the wall of the ring groove.

Ring groove clearance:

No.1 0.030 - 0.080 mm (0.0012 - 0.0031 in.)
No.2 0.030 - 0.070 mm (0.0012 - 0.0028 in.)
If the clearance is not as specified, replace the piston.

(c) 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, 100 mm (3.94 in.) from
the top of the cylinder block.
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(8)0 Using[@a[ieeler[gauge,[ineasure[ihe[énd[pap.

Standard[énd[gap:
No.1 0.20-[0.30[;nm[{0.0078 -[0.0118[in.)
No.2 0.35 —[0.50[inm({0.0138 —[0.0196[in.)
Qil[{Sideftail) 0.15 —[0.40[inm({0.0059 -[0.0157[in.)
Maximum[énd[gap:
No.1 0.90[inm({0.0354[in.)
No.2 1.10[INm({0.0433[n.)
Qil[{Side[fail) 1.00[inm[{0.0394{n.)

A08041

A08042

A08043

LEXUS[S200[] (RM684E)

Ifthe[énd[dap(is[greater{than[inaximum,[feplacefhepiston[ring.
Ifhe(@nd[daplis[greaterfthan[maximum,[éven[With[@[mew(piston
ring,[febore(allfhe®[¢ylinders[{see[page[EM-94)[dr[ieplace[the
cylinder[block.

(d)0 Using[@[Mod[@lignerfand[feeler[¢auge,[¢heck[ihe[¢onnect-
ing[fod[alignment.
(MO Check[or[dut-of-alignment.
Maximum[out-of-alignment:
0.05[Inm[({0.0020[in.)[per 100[inm[(3.94[in.)
If{out—of-alignmentfis[greaterfhan[maximum,[teplace[the[¢on-
necting[fod[@ssembly.

(20 Check[dor[Awist

Maximum[lwist:

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

5. INSPECT CRANKSHAFT
(@) Inspect for circle runout.
(1) Place the crankshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace the crank-
shaft.
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(b)O Inspectihe[iain[journals[@nd[¢rank[pins.
(1O Using[@[micrometer,[ineasure[ihe[diameter[dfl¢ach
mainfjournall@nd[¢rank[pin.
Main[journal[¢fliameter:

No.4[] STD[$ize |54.970 -[$4.988[inm
(2.1641 -[2.1649[in.)
Others[] STD[s$ize |54.982 —[55.000[tnm
(2.1646 —[2.1654[h.)

Crank[pin[¢diameter:

| STD[$ize | 43.985 -[34.000[inm[{1.7317 -[3.7322[in.) |

Ifthe[diameter(is[hot[as[$pecified,[¢heckihe[dil[¢learance.[{See

page[EM-82)[If[hecessary,[grind[or(teplace[ihe[¢trankshaft.
(20 Check[Fach[main[Journalfand[trank[pin[for[Iaper

and[put-of-round[as[$hown.

Maximum[iaper[and[out-of-round:
0.02[Inm[({0.0008[in.)

Ifthefaperfand[dut-of-round[is[greater[than[inaximum,[feplace

the crankshaft.

6. IF NECESSARY, GRIND AND HONE MAIN JOURNALS
AND/OR CRANK PINS

Grind and hone the main journals and/or crank pins to the fin-

ished undersized diameter. (See procedure in step 5) Install

new main journal and/or crankshaft pin undersized bearings.
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EM11J-01

REPLACEMENT

1.

HINT:

(d)

REPLACE OVERSIZED (O/S) PISTONS FOR CYLIN-
DER BORING

Bore all the 6 cylinders for the O/S piston outside diame-
ter.

Replace all the piston rings with ones to match the O/S
pistons.

Keep 6 new O/S pistons.

O/S 0.50 piston diameter:

75.43 - 75.44 mm (2.9697 - 2.9701 in.)

Using a micrometer, measure the piston diameter at a
right angles to the piston pin center line, 23 mm (0.91 in.)
below the skirt bottom edge.

Calculate the amount of each cylinder to be rebored as
follows:

Size to be rebored =P + C - H

P = Piston diameter

C = Piston oil clearance

0.070 - 0.093 mm (0.0028 - 0.0037 in.)

H = Allowance for honing

0.02 mm (0.0008 in.) or less

Bore and hone the cylinders to calculated dimensions.
Maximum honing: 0.02 mm (0.0008 in.)

NOTICE:
Excess honing will destroy the finished roundness.

2.

HINT:

REPLACE CRANKSHAFT FRONT OIL SEAL

There are 2 methods ((a) and (b)) to replace the oil seal.

(@)

If the timing belt case is removed from the cylinder block:
(1) Using a screwdriver and hammer, tap out the oil
seal.
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A08010

A08009
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(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the timing belt case edge.
SST 09316-60011 (09316-00011)

(b) If the timing belt case is installed to the cylinder block:
(1)  Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.

(8) Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing belt case edge.
SST 09316-60011 (09316-00011)

3. REPLACE CRANKSHAFT REAR OIL SEAL
HINT:
There are 2 methods ((a) and (b)) to replace the oil seal.
(@) If the rear oil seal retainer is removed from the cylinder
block:
(1) Using a screwdriver and hammer, tap out the oil
seal.

(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal retainer
edge.

SST 09223-15030, 09950-70010 (09951-07100)
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(b) If rear oil seal retainer is installed to cylinder block:
(1)  Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.

Y A08529

(8) Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223-15030, 09950-70010 (09951-07100)

SST

A08530

LEXUS 1S200 (RM684E)
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REASSEMBLY
HINT:
»  Thoroughly clean all parts to be assembled.
. Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.
. Replace all gaskets, O-rings and oil seals with new parts.

1. ASSEMBLE PISTON AND CONNECTING ROD
(@) Coat the piston pin and piston hole of the piston with en-

Front Mark gine oil.
(Cavity) (b)  Align the front marks of the piston and connecting rod.
Front Mark

(Protrusion)

A08045

(¢) Using SST, press in the piston.
SST 09221-25026 (09921-00021, 09221-00030,
09221-00061, 09221-00170, 09221-00210)

Y N A08033

(d) After installing the piston pin, check that when the con-
— necting rod is aligned with the center of the piston the
A~ space between the piston and each end of the piston pin

is equal on the left and right sides.

HINT:

| If the piston pin is off-center due to insufficient insertion pres-
sure on piston pin, place a washer at the position indicated by
e ! e * in the illustration for (c). Then while checking that the space

rososs| 1S €qual at the ends of the piston pin on the left and right sides,

press in the washer.

2. INSTALL PISTON RINGS

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

(b) Using a piston ring expander, install the No.2 and No.1
piston rings with the code mark facing upward.

Code mark:
No.1 1R
No.2 2R

LEXUS 1S200 (RM684E)
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_ _ Front No.1
Upper Side Rail Mark Compression

ing

,\\
Compression Lower Side Rail
y Ring A08048

A08370

Y A08372
No.1 Others
D 1
O § : o
22 2 mm 19.2 mm
Y A08371

Y A08373

LEXUS 1S200 (RM684E)

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

NOTICE:

Do not align the ring ends.

3. INSTALL CONNECTING ROD BEARINGS

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

(b) Install the bearings in the connecting rod and connecting
rod cap.

4. INSTALL OIL SEPARATOR
Install the oil separator with the 3 bolts.

5. INSTALL MAIN BEARINGS
HINT:

. Main bearings come in widths of 19.2 mm (0.756 in.) and
22.2 mm (0.874 in.). Install the 22.2 mm (0.874 in.) bear-
ings in the No.1 cylinder block journal position with the
main bearing cap. Install the 19.2 mm (0.756 in.) bearings
in the other positions.

. Upper bearings have an oil groove and oil holes; lower
bearings do not.

(@) Alignthe bearing claw with the claw groove of the cylinder
block, and push in the 7 upper bearings.
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1’@’B’|§’|E@)rlj/
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A08375

A08374

Groove
Y A08376

A08025
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(b)O Alignihe[bearing[tlaw[with[Ihe[tlaw[groove[dfkhe[ain
bearing[¢ap,@nd[pushlin[ihe[Tower[bearings.

HINT:

Alhumber(is[marked[dn[éach[main[bearing[¢apo[indicate[ihe

installation[position.

6.[] INSTALLUPPER[THRUST[WASHERS
Installihe[23hrust[Wwashers[under[¥he[No.4[journal[position[df
the[¢ylinder[block[With[he[dil[grooves[facing[dutward.

7.1 PLACE[CRANKSHAFTON[CYLINDER[BLOCK

8.1 INSTALL[MAIN[BEARING[JCAPS[JAND[ILOWER

THRUST[WASHERS

(@) Installifhe2[3hrustWashers[dn[ihe[No.4[bearing[¢ap[Wwith
the[dil[grooves[lacing[dutward.

(b)O Installihe[T[inain[bearing[¢aps[iniheir(proper(locations.
HINT:

Each[bearing[¢ap[has[@humber[and@[front[ark.

()0 Applyl@lighttoat[dfféngine[dilldn[Ihe[fhreads[&nd[linder

the[heads[dflihe[main[bearing[¢apbolts.

Install@nd{uiniformly[fighten[the[ 4[bolts[ofthe[inainear-

ing[¢ap,[in$everal[passes,[in[ihe[$equence[$hown.

Torque: 60 N-m (600 kgf-cm, 43 fi-1bf)

(e) Check that the crankshaft turns smoothly.

9. CHECK CRANKSHAFT THRUST CLEARANCE
(See[page[EM-82)
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Front[Mark
(Protrusion)
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O
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N
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4

A08381
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10.[] INSTALL[PISTON[AND[ICONNECTING[ROD[AS-

(@0

13.

SEMBLES
Coverfthe[¢onnecting[fod[Bolts[With[&[$hort[piece[dfhose
to[protect[ihe[¢rankshaftfrom[damage.

Using[&[piston[ting[fompressor,[push[the[Eorrect hum-
bered[piston[and[tonnecting[fod[ Rssemblies[jnto[fach
cylinder[With[ihe[front[mark[df[ihe[piston[facing[forward.

INSTALL[CONNECTING[ROD[CAP
Match[the[humbered[fonnecting[fod[tap[Wwith[the[ton-
necting[tod.
Installihe[€onnecting[tod[¢ap[with[Ihe[front[mark[facing
forward.

Apply[@[light[¢oat[df[engine[dil[dn[ihe[fhreads[@nd[under
the[huts[ofihe[¢onnecting[tod[¢ap.
Installland[alternatelytighten[the[R[tap[huts[in[several
passes.

Torque: 50 N-m (500 kgf-cm, 36 fi-1bf)

Check that the crankshaft turns smoothly.

CHECK CONNECTING ROD THRUST CLEARANCE
(See[page[EM-82)

INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the 6 bolts.

Torque: 8.5 N-m (85 kgf-cm, 74 in.-I1bf)
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A08007

A08013

LEXUS[1S200[] (RM684E)

14.[] INSTALLTIMINGBELT[CASE
Install@[hew[¢asket,[Theliminghelt[¢tase[@nd[alternator(@djust-
ing[bar[with[ihe[11[bolts[&nd[hut.
Torque:
18.5[N-m[(185[kgf-cm,[] 3[t-Ibf)[for[1 2[mm[head
37.5[N-m[{375[kgf-cm,[27[ft-Ibf) for[J4[mm[head
HINT:
Each[bolt[Tength[is[indicated[in[ihe[illustration.
Bolt[length:
30[nm[{1.18[n.
350nm[{1.38[n.
40nm[{1.57[n.
50[nm[{1.97[in.

[orfA
[or[B
[or[C
[for[D

~— — — —

15.[] INSTALL[PS[VANE[PUMPBRACKET

Install[ihe[pumpbracket[With[the[B[bolts[and[hut.
Torque:
19.1[N-m[{195[kgf-cm,[14[ft-Ibf)[For[12[mm[head
39.2 N-m (400 kgf-cm, 29 ft-Ibf) for 14 mm head

16. INSTALL OIL STRAINER AND OIL PAN
(See[page[lL.U-14)

17. INSTALL RH ENGINE MOUNTING BRACKET AND IN-
SULATOR ASSEMBLY

Install the mounting bracket with the 3 bolts and nut.
Torque: 35 N-m (350 kgf-cm, 25 fi-1bf)

18. INSTALL NO.2 HEATER WATER OUTLET PIPE
Install a new gasket and the No.2 heater water outlet pipe with
the bolt and 2 nuts.
Torque: 9.5 N-m (95 kgf-cm, 82 in.-Ibf)
19. INSTALL OIL DIPSTICK GUIDE SUPPORT
20. INSTALL LH ENGINE MOUNTING BRACKET AND IN-
SULATOR ASSEMBLY
Install the mounting bracket with the 3 bolts.
Torque: 35 N-m (350 kgf-cm, 25 fi-1bf)
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Seal[Packing

P12477

\‘ @ Port

, f(()/ \/Downward\\\ .

A08541

LEXUS[S200[] (RM684E)

21.[] INSTALLOIL[PRESSURESWITCH
(See[page[lLU-1)

22. INSTALL ENGINE COOLANT DRAIN UNION
(@ Apply seal packing to 2 or 3 threads.
Seal packing: Part No. 08826-00100 or equivalent

(b) Install the drain union.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)
HINT:
After applying the specified torque, rotate the drain union clock-
wise until its drain port is facing downward.
23. AT
INSTALL OIL FILTER UNION
Torque: 30 N-m (300 kgf-cm, 22 fi-1bf)
24. M/T:
INSTALLOIL[COOLER[{See[page[LU-19)
25.[] INSTALLOILFILTER[{See[page[lL.U-3)
26.[] INSTALLIKNOCK[SENSORS[{See[page[FI-63)
27. INSTALL OIL DIPSTICK GUIDE SUPPORT
28.[] INSTALLCYLINDER[HEAD[{See[page[EM-59)
29. INSTALL TIMING BELT AND PULLEYS
(See[page[EM-26)
30. DISCONNECT ENGINE FROM ENGINE STAND
31. INSTALL REAR END PLATE

32. INSTALL DRIVE PLATE OR FLYWHEEL

(@ AT
Install the front spacer, drive plate and rear plate on the
crankshaft.

(b) M/T:
Install the flywheel on the crankshaft.

(c) Install and uniformly tighten the 6 bolts in several passes,
in the sequence shown.
Torque: 75 N-m (750 kgf-cm, 54 ft-Ibf)
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EXHAUST SYSTEM
COMPONENTS

EMO08M-04

Oxygen Sensor (Bank 1 Sensor 2)
HINT:

e Before installing oxygen sensor, twist
sensor wire counterclockwise 3 and 1/2
turns.

Heat Insulator

e After installing oxygen sensor, check that
sensor wire is not twisted. If it is twisted,
remove oxygen sensor and reinstall it.

& Gasket
Oxygen Sensor
(Bank 1 Sensor 2

---~""Heat Insulator i‘”i/’”’""

Heat Insulator

¢ Gasket

Front Exhaust Pipe

43 (440, 32)

@ Retainer

| N-m (kgf-cm, ft-Ibf) | : Specified torque
vy @ Non-reusable par

No.4 Exhaust
Pipe Support

A08556

LEXUS 1S200 (RM684E)



