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ENGINE ASSY

gemoval and installation
enticn: When removing and instafj ; - )

:-.,r;m backward 0 take care when maﬁ":f‘ss‘ﬁ%mtmﬂ%@‘ =

in reverse. However, sleps for installation W\Vﬂ“wbe%ﬁhmﬁ i

1 Carry out procedure (o prevent fuel spils shown, S

2 Remove engine hood .

(a) Detach washer hose then remove engine haod, M
Remove engine under cover Ng 1§ 2 & b

EaRat e

i. Drain coolant.

5 Detach air cleaner inlet No.2

6 Detach venlilalion hose No. 2.

7 Remove air cleaner ASSY

(a) Remove intake airflow sensor connector
(b) Remove vacuum hose

(c) Remove air cleaner ASSY.

8. Remove air cleaner hose No 1.

9. Remove radialor inlet hose

10. Remove radiator outlet hose. =
11. Detach oil cooler inlet (AT vehicles). b ,,_4.
12 Detach oil cooler outlel (AT vehicles). ,
13 Remove radiator ASSY < 3
Note: Remave radiator ASSY with fan molor attached:
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2. Remowve engine hanger Na 3.

¥ne hanger No.3 [12281-88570]
with washer [91651-4 1025)
3. Remove engine hanger
Engine hanger [12281-858570]
Bolt with washer [9165141025]
Remcve the carth wire mounting bolt and B terminal clamp mounting bolt
Lightly tighten the A balt and push in while sliding engine hanger
Tighten the bolts on pars A and B
Remowve and install automatic Iransmission
Remove and install manual transmssion
Remove engine ASSY
(a) Detach engine mount from cross member
&) L out the engine ASSY from lhe vehicle using a chain block and engine sling
dewvice

OBYEES

Chain block [55801]
Engine sling device [09050-04020)
34. Install engine ASSY
{8) Place engine ASSY in the vehicle using chain block and engine sling device.
Chain block [55801)
Engine sling device [08090-04020)
{b) Tighten engine mount
Standard value'  T=53Nm (54 1kglicm}
35. Install fuel hose.
{a) Using a new gasket, mt&lupmesbappermmhmfdelmmwmm
on the fuel hose and tighten
Standard value  T=28Nm (296Gkgticm)
- Inslall starier 8 terminal
Standard value: T=98Nm {100kgticm)
Instoll cooler compressar
Standard value: T=24 5Nm {250kgficm)
Install watsr inlel
Standard value'  T-9.0Nm {92kgticm)
Instail PUMp bracket.
Standard value:  T-39.2Nm {400kgtem)
__ Standardvalue: T-42 1Nm {430Kkgl/em)
install alternator V belt.
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Attention ¢
« The give of bells should pe measur specified points betwesn
pulleys WAk, i

« When replacing belts with new ones oy -

valuos in the [when fitling new] sacay =" 1 118 medium value of slandard :
« Checks on belts that have been used for more 4
verified by the standard values in fhe [when iy e Minutes should be 24
» When re-installing belts that have bearn used for mors m ; : o

Note: Either the give standard values or the mmemm o
When measuring give, prassure should be 98N {fogm, e may be used
6. Adjusl cooler V belt No.1 lension.
(a) Loosen idier pulley fixing nut A
b) Adjust standard tension by turning adjy ssting bolf B
( Straight rule, push-gull gauge [22102) %
Bell lension gauge =
{e) Tighten fixing nut A,

7. Check altemator V bell lensian g

Straight rule, push-pull ga j

swmwwumﬂHMM@www~
10~13mm (give
343-539N
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t adjust caps unless they are paw (less

vkm dniving). Do not damage num bps. As the plainum tips wear oul
when the imil is exceeded, replacs the pl

Slandard values

i_ Mandpciror
-

N Clean spark plugs
Spark plug cleaner [54101)
Aftention” Spark plugs should not be cleaned as this may damage platinem Bos.
However if they are extremaly dily they may be cleaned in plug cleaner for a short
bme (less than 20 seconds) o protect the electrodes
(@) Install spark plugs
Slandard value: T=17 5Nm {178kgl'cm)
) Install igniticn coll ASSY
Standard value: T=8 SNm (B7kgficm)
10. Warm up engne
11 Check for abnormal tappel sound
12, Check idling revolutions {check with diagnostic lool S2000).
(@) AttschSST ta DLC3
SST 09991-60100 (0€991-50200)

(b) Follow the instructions on the screen lo display SUABS RSN [FGMNITHON

TIMING CHECK] and measure idimg speed THW 80 <
Attention: Ensure A/C and elediric fan are off when daing this IGT 180 TA i
Standard value:  650~750 rimin (M/T) ESPO 708

TOO~BODr miri (AT )
Atention: Ensure electric fan is off when doing this.

13. Check iding revolutions (check with Prmary curment delecting revolution
mdicator)
(@) Atach tacho putse pick Up wire No. 2 to the 9 TAC sminals on the OLC3 ang
Connecl the revolstion indicatos
SET 09243-18030
Standard value 650~750 rimin (M)
700~800r/min (AIT)
Asenton: Ensure siedncfanzsoﬁwhenﬂmvgm

4. Check igntion timing {check with diagnostic tool S2000)
ta) Afiach SST te DLC3
SST 09991-50100 (02991-80200)
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Follow he instruclions on he screan i 1 g
(b) Fo SCreon to display vk
CHECK] and measure ignitinn limirg, Y Rk
Standard value BTDC G~24*

Using a tming light, ensura that tha ignition timin
2 = & same as that gn the
display screen o e

BIFRI (IGNITION TIMING

Timing Light {electric current detector lypa) {KTL-TZCf
Timing light (electric Curment delector lype) {'T|_.12(3|
Ensure that the ignition timj INcreases smeoth x
ncreasa Ay i? et revolutions
15, Check ignition timing (check with Te terminal shigrt circuit)
() Using diagnosis check wire ar diagnosis i
diagnosis conneclor 11 (Tcj and 3 (E1), or betwee
S5T 09843-18020, 09843.18040
Attention’ Be sure nol 1o mistake the short circuit position as
Ensure the electric fan is off when deing this
{b) Pull out the wire harmess in the pesition marked on tha diagram, and connect the
timing light clip (o the wire hamess
Timing Light (electrie current deteclor lype) [KTL-12C
Timing light (electric current detecior type) [TL-12C)
Nete: The celour of the wire hamess pulled out ts black and white
Attention. Use a liming light which can detect primary ﬁgh‘LAﬂerd'mddng, be sure to
lape lhe wire harmess property.
{c] Check ignition liming is within standard values.
Standard value: BTDC 8~12°
(b) Detach the diagnosis connector between lerminals 11 {Tc) and 3 (E1). or betwean
DLC3 13 (Tc) and 4 (Cg)
{e) Check ignition timing is within standard values.
Standard value BTDC g-24°
{} Ensure that the ignition liming increases srmoﬁﬂy.aaﬂssmm
increase
{9) Remove timing light.
16 Check intake manifold
Manifold gauge [21501]
Standard value  Above 53kPa {400mmHg}
17 Compression check
Gasoline compression gauge sel [TBGCG-100)
Gasaline compression gauge set [TIGCG-100]

(d

P;:“;‘H‘."‘
,E::;__,q::ﬁ.

Slandard value:  1.2MPa {12 2kgflem?) (250c/min)
Limil value 1 1MPa {11kgficm?) {250¢/min) o
0.1MPa {1kgficnd]) (cylinder differential)

18. COHE densily check . __ o
(a) After keeping engine revolutions at 2500r/min for around two minutes, check the
COHC density while idiing
CO HC meter [22201)]
Standard value. CO density below 1.0%
HC density below 300ppm _ 5

Altention. If tavels are in excess of standard values, check air-fuel ratio compensating
device

19, Check and adjust valve clsarance.
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PARTIAL ENGINE ASSY

| gy |
LT=23 (236) F—

7 Fuel delivery pips

T=2 [204)

—— Oil filier cap

Water bypass pipe No. 1
® Fuel injector O rifg N \ / Gylinder hoad tover wic
Ntake mr surge lank \ X / seal washer w&m:; (e
Detvery pipe T=§g (61) -
k Spiesr M-S @ J i_zj ®Water bypass pipe O
e Fued injector o Cylnder head
X ASSY P cover No.2

® Intake manifold to head Ventilstion hose No.2 ‘ i Spark phug

gashet No. 1
Crara. posdon sensor No 1

O — ®casie

Engme mounting
brackel FR, Nao.1 RH

T =28 |286)
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VACUUM PIPE 12 Remove fuel injeclor ASSY
(a) Remove three bails, lift up fuel delive
livery pipe at
pipe Y Ppe at both ends and remove fust defivery

{b) Remove delivery pipe spacer
(c) Remove fuel injector ASSY.
Attention: If the injector O ring is stuck and cannot be rem,
pressure o the injector in a lateral direction. f it cannot
while turning the injector lefl and right
(d) Remaove injector vibration insulator
3. Remove engine mounting bracket FR Ne 1 RH.
14 Remove oil level gauge
15. Remove oll level gauge guide
16. Remove allemator ASSY
17 Remove altemator bracket
18. Remave exhaust manifold heat insulates No.1
19 Remove manifold slay
20 Remove exhaust manifold ASSY
(a) Remove using 14mm deep socket wrench
Deep socket wrench (14mm) [05017-3814]
21 Remave exhaust manifold heat insulator No. 2.
22 Remove engine mounting bracket FR No. 1 LH
23 Remove idler pulley brackel No. 1
24 Remove comprassor mounting bracket No. 1
25. Remove pump brackel.
26. Remove waler outlet (engine LH sids).
27 Remove ventilation hose No. 3
28. Remove waler outlel (engine RR side)
29. Remaove waler bypass pipe No 1
30 Remove oil cooler ASSY
(a) Remove oil cooler relief valve ASSY. then remove oil cooler ASSY with hose:
31 Remove waler inlet
32 Remove thermostal
Nole: As water may spill in the engine room, catch it with a cloth.

Vacuum switching valve ASSY No 1 [ canislor pumgs)

Vazuum switching valve ASST (lor varsbie air ke oorery 33" Ramove oi filter
{a) Remove oil filter using SST
SS5T 09228-06501

34. Remove engine oil pressure switch ASSY
35 Remove camshaft timing oil control valve ASSY RH.

Remowval and installation 38. Remove camshaft timing oil control valve ASSY LH.
Aftention: Install following the removal procedure in reverse. However, sieps for instaSistion only will ba shown 37 Remove crank position sensor No.1 RH.
1 Remove oil _f:l!er cap 38. Remove crank position sensor Ne. 1 LH.
2 Remowve cyh_ﬂde! head cover No.2 39 Remove knock control sensar
{a) Remowve cylinder head cover No 2 using Smm width hexagonal wrench 1o remove bolts {a8) Remove knock control sensor using SST
Hexagonal pin wrench (Smm widih) [10510) SST 09816-30010
Altention. Do not drop bolts inside Eming belt cover 40 Insiall knock control sensor SST
3. Remove ventilation hose Mo 2 (@) Install knock control sensor using SST
4 Remove wire hamess. SST 00816-30010
5. 'Remove waler bypass pipa No.3 Standard value. T=44Nm {45Ckgticm)
& Remove ignibon coll ASSY ke
. - tall crank ithon sensor 1 ilion sensor
Attention: Take care when handling ignition coil as i COMaNS igriter (@) Apply msmepg:m a new O ring. and install crank position
7 Remove spark plugs Genuine Toyota engine ol [32103]
Attention: Do not damage platinum tips. Standard value:  T=9Nm (82kglicm}
8 Remove mtake air surge tank 42 Inst fi timing ofl control vaive ASSY control valve ASSY
{a) Remove using a 12mm deep socket wrench @) -"\;D:':! ::;:::aoﬂ s an 0 ring, and install camshafl timing oil
Deep socket wrench (12mm) [09017-38120] Genuine Toyola engine oil [32103]
S Ramove intake manifold insulator No.1 Slandard value: T=9Nm {82kglicm]

12 Reamove water bypass pipe No 2
11 Remowve intake manifold
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Slandard value 5 Nm {14Bkglicm)
er inslallabion, do nol operate the engine for one hour
thermmostat
| 0l cooler ASSY
sure there is no dirt on the O rng
Aoply engine oil to the mounting surfa
Gerwine Toyota engine ol [32103]
Insiall water bypass pipe No 1
Install water pump using new O ring and gasket
Standard value: T=20 Nm {204kglicm)
(Water bypass pipe No. 1 & cylinder head)
T=10 Nm {102kgficm)
(Water bypass pipe No.1 & water pump)
T=24Nm {245kgt/cm)
(Water bypass pipe No. 1 & pump bracket)
Install waler cullet (engine RR side)
Install using a new gaskel
Standard value: T=20Nm {204kglicm)
Install ventilation hose No 3
Standard value'  T=19Nm {194kglicm)
Install water cullet [engine LH side)
Install using a new gaskel
Standard value T=39Nm {388kgticm)
Install pump bracket
Standard value T=392Nm {400Kgl/em)
Install compressor mounting bracke! No. 1
Standard value: T=10Nm {194kglicm)
Instatl idler pulley bracket No 1
Standard value T=19Nm [194kgticm)
Install engine mounting bracket FR Mo, 1 LH
Standard value: T=36.3Nm (370kgfem)
Install exhaust manifold heat insulator No 2
Standard value.  T=20Mm {204 kgficm)
Install exhaust manifold
Install a new exhaust manifold to head gaskel, using @ 14 mm deep socke! wrench
Deep socket wranch (14 mm) [08017-38140)
Standard value: T=S50MNm [510kglicm)
Install manifold siay.
Standard value  T=S8Nm (582kgficm)
{Manifold stay & cylinder block)
Install exhausl manifold heat insulator No 1
Slandard value: T=20Nm [204kgficm)
Install allernator brackel
Standard value:  T=39Nm (398kglicm)
Install oll level gauge guide
Imistall using a new O ring
Standard value: T=28Nm (288kgl'cm)
Install engine mounting bracke! FR No. 1 RH
Standard valua: T=383Nm {(3T0kglicm)
install fuel delivery pipe
Standard value. T=29Nm {226kgficm)
Install intake manifold.
ingtall 2 new mlake marifold to gaske! head
Standard value: T=21Nm (214kgl/cm)

nting surfaces
of the O ring, and install oil cooler ASSY
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63, Inslall water bypass pipe No.2
Standard value T=24Nm (24 5kgficm)
64 Install intake manifold insulater Ry v
Standard value T=29Nm {295|<I_.'_1f.'c_m]
65. Install inlake air surge lank
(a) Inslall using a 12 mm deep socket wrench
Deep socket wrench (12 mm) ['f?‘}ﬂ!?'—C’JE'IE’G]
Standard value: T=29Nm {298kgi/cm)
66. Install spark plugs
Standard valug. T=17 SNm {1 TOkglicm)
67 Install ignition coil ASSY
Slandard value. T=8 SNm {87kgtfcm)
£3. Inslall water bypass pipe No 3
Standard value. T=8.5Nm {BTkglicm)
63 Install cylinder head cover No.2
(a) Instali using 5 mm width hexagonal wrench
Hexagonal pin wrench (5 mm width) [10510]
Slandard value: T=6MNm {E1kgficm)

VALVE CLEARANCE

Checks and adjustments

Allention: Install following the removal

cnly will bg shown

1 Remove hattery minus lerminal [

2. Remove cil filler cap re

3. Remove cylinder head cover No 2.

(8) Remove cylinder head cover No.2 using 5 mm width hexagonal wrench
Hexagonal pin wrench (5 mm width) [10510]

Detach ventilation hose

Detach ventilation hose No.2

Delach wire hamess

Remove ignition coil ASSY

Remove cylinder head cover

(a) Remove water bypass pipe Mo 3 mounting nut.

{b) Remove 9 bolts, then remove cyfinder head cover

9. Check valve clearance e F

Altenlion: Conduct vaive clearanca checks when engine is cold

(@) Rotate crankshaft and set No.1 cylinder al compression lop dead center

Altention: Never allow the crankshaft o rolale in reverse.

procedure in reverse However steps for installation

ST —

® =P

(b) Using an SST measure the vaive ciearance at the points marked on the diagram.
SST 09203-00020
Standard value  IN 0 17-0.27 mm (When coid) .
EX 032-0.42 mm [A/T] (When coid)
EX 0.25-0.35 mm Mﬂmmnm
(€} If outside of standard values. measure cearance

: dead center
{d) Rotate crankshaft once and sel No 4 cylinder at compression lop:
Altenlion: Never allow the crankshaft to rolate in reverse.

ints marked on the diagram.
(%) Using an SST measure the valve clearance at the points

S5T 09203-00020

Standard value N 0 17-0.27 mm (Whan cold) cold)
EX 0.32-0 42 mm [AT] (When ool
EX 0,25-0 35 mm [M/T] (When

and make a nale.
(€] If cutside of standard values, measure claaranca
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Vahve adiusting shim
nce o S

TIMING BELT
valve clearance adjustment when enging is cold

ve lifter or valve adjusting shim from cylinder head

*hen remaving valve adjusling shim, be sure nol ta drop it in the cylinder head

@ Micometer, measure the thickness of the removed valve adjusting shim S5
icrometer [20301] "
Select valve adjusting shim
Shim = removed shim thickness +
Nate: There are 17 differenl type
3.3%0 mm

Rwes ——&D 7
'
Eyfinder head cover saal washer —— 06D
(measured valve clearance - standard valve clearance)
8 of shim ranging from 2.550~3 350 mm, and the largest is

d) Install the salected valve adjusting shim or valve lifter
(&) Check the valve clearance al the point where shim was changed Aur clganer Inlet No.2

;
Crank, shaf pufley

Ol level gauga guide
T =28 (256)

lo.r*'ﬂm - pacs [ Tightaning tortpue [Fem (Nglicen)]
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Removal and installation (b) Remove chain lensicner ASSy No.1
’ (1) Apply load o chain lensioner AS
AnEnhon Install falls q the removal o selUre N rever FNEYE teps for in: Atron i - SSY No.
& s3all following the removal procedure in reverse However, steps for ins ) openings in the red and cylinder and inser S?H:nrf‘-rly‘?)r:ﬁdx: mrTu'tes_ e e
W L-type hexaganal pin wrench (3 mm) |"1W-03Cﬂ] < Nexagonal pim wrench
erminal Attention: Do not apply a load of more than BOMm {6. Tkgficm) the muts
- bl |__2| Remave liming bell idler shaft from chain lensioner ASSY N\;T
i ‘| — o2 {c) Remove liming chain cover plate i
- ‘r: :. r;;z :;‘iﬂﬁ guide (d} Remowve timing bell from each pullay
2 2 W TTESS
Altention. Never rolale the crankshafi whi ;
8 IMoW Y " z '@ the timing belt is n P
- ;z,_,t: E .C‘Tf:_;r?inbt; ! caused by [riction betwean the piston and the v . B stmaﬂ;e ey 0
nove altermnato ]

valve) If the camshaft i rotat 1 timing
bell is remaved, rofate lhe crankshaft trming pulley feft 80° When ,nsl;aumg?:;; :sr-l;ealways

return the camshaft to the alignment mark position befor ;

. = @ rofaling the crankshaft timing pul

ta the right to ils onginal pesition B it firring puiey
Note By setling the No.1 cylinder in a position at 50" befare the top dead centrs. hers will be

i friction with the piston even if the valve is opened fully. By tuming the cams on either side
alternately, there will be no friction between valves

8. Remove cylinder head cover No.2

[a) Remove oil filier cap

Aftenlion. Be sure nol Lo drop bolls inside cyfnder head

(b) Remove cylinder head cover No.2 using 5 mm width hexagonal wrench
Hexagonal pin wrench (5 mm width) [10510]

8  Remove ignition coil ASSY

10 Remowve crank shaft pulley

(&) Secure the pulley using SST, and remove crankshafl pulley balt

S3T 09213-54015 (91651-60855), 09330-00021

15, Timing belt idler check

(a) Turn the timing belt idler by hand, and ensure that it rotatas smoothly
(b) Ensure grease does not spatter on the saal arsa.
16, Install timing belt

Attention: If any water or oil is found on the liming belt or pulleys, repasr the feaking area and
install a new bming belt. Always wipe any did from pulleys with a doth before mstaling. Do
nol wash pulleys. Tighten the four spark plugs by hand

(a) Ensure the assembly marks on each pulley malch the afignment marks on the body &
side

(B) Remowve crankshall pulley using SST
SST 09950-50010 (09951-05010, 09952-05010, 09953-05010, 085
05954-05030)
Altention Apply grease to the screw area and end of centre boll 100 before use
11 Remove liming chain (bell) cover No 2
12. Remave liming chain (bell) cover

13, Set No.1 cyfinder at compression lop dead center
{a} Rolate crankshafl and set No 1 cylinder at compression lop dead center
Allention: Nevar allow the crankshalt to rotate in reverse

(b) Check the rotation direction of the timing belt. then hang the timing belt following the
order shown in the diagram. .
Mote  Ensure lhere is enough slack on the joose side of the bell where the tensioner is
fitted ;
€} Hang the belt on the tensioner idier, and inser the lensioner inlo the shalt while twisting
It in an anticlockwise direction, :
Attention. Tighten the nuls after ensuring that the l&l‘rm?&&:’mddt:&? mm;ﬁmmmmm
bracket. Be sure never to push in the tensioner when m. h i
{d) Ensure the mavement of the tensioner by hand, and install chain fensicner ASSY Ne.
by hand.
Standard value.  T=21hm {214kgticm}

14, Remove timing bell
{a) Mark the direction om the reverse side of the liming bell with chalk } =
Chalk [52802] (8) Apply oad to chain tersioner ASSY No.1. pull out rod-lixing hexagonal pin wrench
remove

nuts.
Altention: Do not apply & load of mere than GONM {6, Tkgticm (o ine
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aft two rev
nkshaft

17 Install iming belt guide

Attention: Install bell guide wn direction shown in diagram

18. Insiall Uming chain (bell) cover

{a) Using a new iming bell cever gashet, install iming chain (Bell) cover
Standard value T=85Nm [87kgliem)

18, Install iming chain (belt) cover No.2

{b) Using a new bming bell cover gasketl, install iming chain (balt) cover No.2
Standard value: T=8.5Nm [87Tkgllcm]

20, Install crankshafl puliey

{a) Instail crankshafl pulley using SST
SET 09213-54015 (91651-60855), 09330-00021
Standard valus:  T=107Nm {1082kglicm)

21 Install spark plugs
Stardard value: T=17 6Nm {178kgl/cm)

ZZ Install igniton codl ASSY
Standard value: T=8 SNm (8Thglicm)

23 Install cylinder head cover No 2

(a) Install cylinder head cover No 2 using 5 mm width hexagonal wrench
Hexagonal pm wrench (5 mm width) [10510]
Standard value  T=8Nm (61kglicm)

Altention: Be sure nol 1o drop bolts inside cytinder head

24, Install alternator V balt

25  Install cooler V balt No. 1

TIMING BELT COVER GASKET
Remowal and installation
Atlention: Install foliowing the removal procedure i reverse. However sheps
tnstaflation only will ba shown
Remove battery minus terminal
Remove engine undercowver No.1
Remove aT cleansar inlel No.2
Remove ol level gauge guide
Remove wire harness
Remove cooler \V belt No.1
Romove altemator V balt
Remove cylinder bharad cover No 2
) Remove oll filler cap
Ansntion: Be sure not 10 drop bolts inside cylinder head
i) Remove cyfinder head cover No.Z using 5 mm width hexagonal wrench
Hexagonal pin wrench (5 mm wadth) [10510]

o aie Bl
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9. RHemove crar

aft pullay
(a) Secure ths p :

g '_:‘-‘-',T_ and remove crankshaft pulley boit
(91651-60855). 09330-00071 :

€ 10 the screw area and end of cent

e Liming « ri (bell) cover No 2

11 Remove Uming bell cover gaskel

12 @ Uming chain (bell) covar

13, Remove liming bell cover gasket

14, Install Uming chain (bell) cover

{a) Usmng a new liming belt cover gasket, mstall timing chain (belt) cover
Slandard valug: T=B5Nm [8Twglicm)

15 Install tming chain (bell) cover No.2

(B) Using a new timing bell cover gaskel. install liming chain (beit) cover No.2
Standard value: T=8.5Nm [BTkgllcm}

16 Install crankshaft pulley.

(@) Install crankshafl pulley using SST
S5T 09213-54015 (91651-60855), 09330-00021
Standard value® T=10TNm (1092kgticm)

17 Install cylinder head cover No 2

(a) Remove ol filler cap

(b} Install cylinder head cover No.2 using 5 mm width hexagonal wrench
Hexagenal pin wrench (5 mm width) [10510]

18. Install altlernator V bell

18 Install cooler V belt No.1

CAMSHAFT

Removal and instaliation
Altention Install following tha remaoval procedure in reverse. However, steps for instaliation
only will be shown
Remove and inslafl tirming bei.
Delach venlilation hose
Delach ventilation hose No.2
Ramove ignition col ASSY
Remove cylinder head cover .
(a) Remove water bypass pipe No 3 maunting nul-
(b) Remove nine balls, then remave Cylingder head cover
6. Remove camshafl liming gear ASSY.
Allention. Never remove the timing gaar sel bolis shg:un Esmm«g:r::.sﬂwcarmmn
liming gear ASSY is assembled using a jig in line with vah o
replace from camshaft liming gear ASSY When removing straight sorew plugs ”“h"
Is a danger thal ofl will spill on Hmb‘lgpansmhasurumwn?mmm‘ﬂ
procedure ool wol
() Remove bolls and remave canshaft timing il control valve i
(b) Turn the camshaft timing gear ASSY periphery left and 'zhtmin;sm m‘. pot :,:
possible range [25°~28" (50°~56°C All, and Selet URC B L Ll ol e wilva
camshafl timing gear lrom the camshaft limeng od
cloth
Note Arcund 20 mi of oil will be discharged :
(el Using a 10mm bexagonal socket wranch, remave straight scresw
washers
Hexagonal wrench set IU'@;O‘DDME_L?O 100)
Hexagonal sacket wrench 10 [0904 procedurs with a cloth under
Altention: As a small amount of oif may spil aut, carry oul the
the plugs

re bolt 100 befors use

% B AL

plugs and seal
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then remove the camshaft Uming gear ASSY
il wrench sel [08040-00010)

nal sockel wrench 10 [08043-20100]

shaft iming gear ASSY is loo tight, tap it lightly wilh a brass bar or other

e il
e camshall ming pulley ASSY

Never remove the timing pulley set bolts and exhaust piston cover set bolls
d an the diagram. As the camshaft tim ng pulley ASSY is assembled using a jig in ina
with valve iming, if il is disassembled, replace from camshaft liming pulley ASSY Whan Al
ng straight screw plugs there s a danger that oil will spill on iming parts so be sure I@QG} ¢
1o carry out work fallowing the procedure b

Warmning: If the iming pulley set bolls are removed, the flange may burst oul due lo the MNever remowve
farce of 1he spring inside the timing pulley. which may resufl in injury SIVBYSIoRS
(@) Remove bolls and remove camshaft timing of control valve

(B) Using straight hexagonal wrench 14, remove straight screw plugs and washers

rer

Hexagonal wrench set (08040-00010] = o

Hexagonal sockel wrench 14 (09043-30140) :;-‘:%
Altention: As oll may spill cut and build up on camshaft timing pulley ASSY wipe witha cloth = =
immediately ;

(€] Secure the hexagonal servicing part of the camshaft, and use a 10mm hexagonal
sockel wrench to remove the set bolls. then remave the camshaft ming pulley
ASSY

Hexagonal wrench sel [08040-00010]
5 Hexagonal sockel wrench 10 [09043-20100]

Nole. If the camshaft timing pulley ASSY is oo tight, tap it hghlly with a brass bar or other

tocd 1o remave it

8 Remove camshall (A/T)

(@) Loosen the camshall bearing cap set bolls on the left and right evenly in instaiments = ] T 3
the order shownin the diagram, then rermove camshaft bear ng cap No. 1 and camsha® % g g
bearing cap No.2 = & <

5 t B

{b) Remowve camshafl 5 ﬂ %

8 Remove camshall (M/T) m & 1

{a) Leoosen the camshalt bearing cap set bolls on the lef and night evenly in instalments
the order shown in the diagram_ then remove camshaft beanng cap No.1 and camshaf
bearing cap No 2 H ¥ §

{b) Remowve camshaft E & g g

10 Remove camshaft cil seal ; ::, s 2

11 Remove camshaft = 8 <

(a) Appiyasm;liammmIc!engmeoarmxwmlpaﬂolcammﬁaﬂdbeanrg ; E ﬂ

Genuine Toyola engine ofl [32103] w7 3

{b) Se!the camshafl on the cylinder head putting the camshaft pin in the position shown
In the dagram

Allention’ Assemble as in the diagram, with the camshall positioned in the most stabis

rotation direction. After ightening the cam cap. always stabilize the POSon of other cams as

in the diagram before turning the camshaft (To prevent friction between suction valves)

fc) Remove any grease from camshaft bearng cap No. 1

() Insert oil control valve Riter from the lower surtace of camshah bearing cap No 1
Push in until filter seal part is around the same height as camshaft bearing cap lower
surface

Anenton Be sure nol to touch fter mesh ares.

MUSHAIG | eyt s et s o 15 1y e i ot el e o o b, W Wzt L3¢ Ty
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(e} Apply seal packing black in Zmm diamete
cap No.1 shown in (he diagram
Saal packir wJ black 150'2_4'_‘1?|
Altention: Remove any greasa

7 beads (o the areas on camshafl bearing

from the mounting fac
will be applied. Install within five minutes of 9 1ate and areas whers the seal packing

| applying seal
for twa hours afler installing. Do not apply mare the?n 2 m;az??gaf?;zi;m e

i Set the camshaft bearing cap in the direction shown in the diagram (A/T)

(g) Tighten camshaft bearing ca
the diagram. (A/T)

Ps No.1.and No.2 in instalments in the order shown in L o 2
Slandard value: T=18.5Nm {189kgfiem) SN ?
§

.
Sam g

1
Attention: Tightening should be separated inte light tightening and full tightening, (In fu ' BB
tightening, specified torque should be apphed) ' | n t
t2cg/ ] ﬁ L
{h) Sel the camshaft bearing cap in the d;fecbonshownmmmagmm (M/T). ?? L‘? E
Lg.j é] éj 1
(1 Tighten camshaft beasing caps No.1 and No.2 in instalments in the order shown in
the diagram. (A/T) 6 w0z FT T
Standard value: T=18.5Nm {185kglicm) F - ;
Attention: Tightening should be separated into ight ightening and ful ightening. (in full 3 ey oW omos
tighlening, specified torque should be applied) = ! I
2 a = " )

U) Using an SST, push the ofl seal into the: deepest part of the cylinder head.
58T 09223-00010
Aftention Do not hit the S5T too hard.

12 Install camshaft timing gear ASSY iy
{#) Match up the camshaft straight pin and camshafl iming gewh:é;S? wmm
and push it into the camshafl timing gear ASSY by hand you
Battom g
ib) Secure the camshaft using the hexagonal servicing part of the camshafl. and install
the set ball using a 10 mm hexagonal sockel wrench.
Hexagonal wrench sel [09040-00010)
Hexagonal socket wrench T{L;I' IDQO-;SQ;'J“OU]
Standard value  T=75Nm [765kglicm : gt
{¢) Ensure that the circurnference of the camshaft liming gear ASSY ums within a range

of 25-28°

Lk T= b e capbie o fhe pratiide amd = Gy S sl e piend -
o s pabiaber. Fagmr Mimale
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with seal washer using 10 mm hexagonal wrench
| wrench set |CQD.1|'_|_r}r“.j|-|(||
nal sockel wrench 10 [09043-201 00]

Stendard value:  T=23Nm {235kgticm)

13. Install camshaft liming pulley ASSY

8) Match up the camshaft straigh pin and camshaft timng puiley mounting hole, and push
it nlo the camshaf timing gear ASSY by hand until you feel it hit the bottom

o h

b) Secwre the cams
selbollusing a 10 mm hexagonal so

shall using the hexagonal servicing part of the camshaft, and install the

ckel wrench

Hexagonal wrench set [02040-00010]
Hexagonal socket wrench 10 [02043-20100)
Standard value  T=75Nm {T&5kgticm)

i

Install siraight Serew Plug with seal washer using 14 mm strai
Hexagonal wrench set [02040-00010)

Straight hexagonal socket wrench 14 [09043-30140]
Standard value' T=30Nm {306katicm)
14 Install camshat timing oil control valve ASSY

(@) Install the camshaf timing oil control

valve using a new o ring

Standard value.  T=8MNm {92kglicm)

15 Install cylinder head cover

(@) Apply seal packing black ta the areas shown in the diagram and install

Seal packing black [S0207)

Slandard value: T=11Nm {112kgtem)

Attention: Remove any grease from the mounting face and areas

be applied. Install within five mi nules of
hours after installing
16. Install ighition coll ASSY

Slandard value:  T=B SNm {8Tkgtem)

CAMSHAFT SETTING OIL SEAL
Removal and Installation

1 Remove and install timing bedt
2  Remove camshafl Liming gear ASSY

3 Rmaﬁmmgmaeymv

4 Remove camshafl setting oll seal
< hmcamshaﬂsaﬂhgodml

=) hmﬂamwo#mnlmnwnumﬂhwhpm

() Using an SST, push the oll seal

mlhedeﬂﬂeﬂpmnlquahmhem

where the seal packayg wnit
applying seal packing. Do not start the engne for two

uplicated or distributed in any way for either

ghl hexagonal wrench
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CRANKSHAFT SEAL

Remeoval and installation

Altention Instail forrf'_w.-ing the removal procedy; owey nistafiation

: e In . H i

only will be shown o TR el

1 Remove and install liming el

2 Remove crankshaft Uming putley

(a) Remove crankshaft liming pulley using 85T
SST 09950-50012 (09851-05010, 0995205010 09353-05020, 0985305020
09954-05060) .

Attention Apply ol 1o the SCIEW part or paint of the S5T center boll before using

3. Replace crankshaft oil seal
(a) Cul away from lip area using a utility knife
Utifity knife [50601]
b} Remove oil saal using a flal-head screwdriver ctovered in plastic tape.
Plastic tape [63702)
Sandpaper (50801]
Altention: After removing oil seal, ensure that the bearing chamfer area of the crankshaft is
nol scratched If there are any scratches, repair them with sandpaper (#400),

() Using an SST, dmﬂanewuasealmumﬂummmaﬁwnphouw\g_
SST 09316-60011 (09316-00011)

Attention. Ensure there s no dirt on the fip arsa Damlhammerbnai_sealatmm
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e 1yt P e B g




alr Manuaie Lid

s " tad in any wav for aitha This documen i Copyright 2005 Repair Masusls Lid
o idividual use only I be duplicated or distributed in any way for either 118 document is for ||u_l|-.lldu.':i||'.5‘0I'l|y and must not be duplicated or distributed in any for
1 arivale use commerciai or earipions s, way aither
CYLINDER HEAD GASKET

Adr cloanar

ntaxe air ow mater 5

wenliation hose —-—.@
T=11 {112) .L-s, =

Cylandesr haad oover

gasket
® Cylinder head
cower gaskel No 2

f—“—:“ =185 (189) |
Comshah ol cordrol valve ASSY = Camsha®t
i = R
. = ", C - q
®0ing — Carnzhat beanmg . %__ Careshal bearing
Camshalt timng Gear ASS\'——\ =
T =75 {r65)
Union nut
® Seal washer —

& W/ ST
A T=6 521 |
Q -

'y \ Camaraf vmorg e ey vatvp ARSY
Siraight screw
o Phug \-—\—Gmhal't setnig o paal ;
Accsimratne corieol catile ASSY
T =30 130&) Camshal trmeng

® Cylinder head gasket

Straight screw piug puliey ASSY
=75 e8|

@ Secal washer e

@ Hor-ruseatia pans o
Nem (kgticmy)

¥ Plostic tightening methost @ Non reuseatie parts [ mgrnening torgue Pim gt
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Removal and installation
ABwrinnn | 7

stad follo 3 the removal procedure in reverse, However, sleps for inslallabion

rocedure 1o prevent fuel spills
nd nstall camshaft
@ engine room ECU box

Rope or wire [52014]
ote: Hang with wire elc., without detaching P'S hose
Remove idler pulley brackel No.1
Remove pump bracket
Remove and install exhaust manifold
Remave exhaus! manifold nsulalor No 2
Detach water bypass hose No 5,
Detach water bypass pipe No 1
Remove twa water pump ASSY mounting nuts
Detach ventilation hose No.3
Remowe air cdleaner ASSY
13 Detach fuel pressure regulator relum hose
Attention: As there s a little residual pressure in the fuel pipeline, cover it with a cloth o
avoid spilling fuel
14 Detach vacuum hose
{a) Detach vacuum hose from vacuum lransmilling pipe
(b} Detach vacuum hose from manifold side vacuumn hose union
15 Remove surge tank stay
16 Remove cylinder head boll
(@) Using a double hexagon 10 wrench. loosen the cylinder head balls evenly in instaiments
following the order in the diagram, then remove themn
Hexagonal wrench set [09040-00010)
Double hexagon 10 wrench [08043-50100]
17 Install engine hanger No 3
Engine hanger No 3 [12283-74060)
Bolt with washer [91651-41025)

oz

- 10 0

kel o
N8 o

18 Install engine hanger
Engine hanger [12281-88570]
Boit with washer [91651-41025]
(@) RmaﬁmthmmmﬁngbwandBlecmmalchmpmmnEhgm
(1:3] LnghtlyligtﬁenmAboampushmuMeahamgwmhanger
{c) Tighten the bolts an parts A and B
18 Remove cylinder head.
(2) Remove cylinder head using engine sling device or chain block
Chain block [55801)
Engine sling device [03090-04020]
{b) Remove cylinder hend gasket from cylinder biock.
20 Check cylinder head bolts
(a) Mmmwtdmmmmmm and il the bolt shaft
or has changed shape, replace with a new one
1 install eybinder head

IS Gamow

head bolis with plastic ightening method
2] Instaldl new cyfinder head gaskets lo the cylinder block as shown in

'ﬂﬁd.m m o - ;
Anection: Ensure that the coating on the surface of the gaske! is nol damaged. Do not Fmo&{m
mmwmmwmmmwmmmmm

TR . St s S5 e 8y B e e awohace emime o der pubbain Expmis Moy it To
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) Using an engine sling device and a chain b
Blbek lock. install the cyfinder head to the cyfinder
Chain block [S5801]
Engine sling device Iﬁgﬁ%-mwm

(c) Apply a small

(d)

d and insert the cylinder head bolts
(e) Using a doubde hexagon 10 wrench lightly tighten

(f

(9]
22

23
(@)

24
25
26

27

EN

amount of engine il to screw area and seating face of head boit and the
washer

Genuine Toyola engine oil [32103]
Assemble the washers on top of the cylinder hea

the 10 head bolts in 2 or 3 instalments

following the order in the diagram, then tighten them o the specified torque

Hexagonal wrench set [05040-00010)
Doutble hexagon 10 wrench [09043-50100)
Standard value  T=49Nm [500kgfcm)

Make a painl mark on the engine front side of the cylinder head boll head
Paint [51102]

Tighlen each head bolt 90° foliowing the order in the diagram, using the paint mark as
a guide
Install surge tank stay
Standard value.  T=12 SNm (128kglicm)
Install water bypass pipe No.1
Install to water pump using a new O ring and gasket.
Slandard value  T=10Nm { 102kgficm)
Install exhaust manifold insulalor No.2
Slandard vafue T=28Nm {286kglicm)
Install pump bracket
Standard value  T=39 2Nm {400kgflcm)
Install idler pulley bracket No. 1
Slandard value. T=15Nm {194kgficm)
Install vane pump ASSY . .
Standard value: T=42 1Nm {430kglem)}

GINE REAR OIL SEAL {

Removal and installation

1]

crankshafl surface is not scratched. I
Attention After remaving oil seal. ensure that the
there are any scralches, repair them with sandpap

guber, Wy bumals 1.0l T
FOARMING: I iyl meeincy i g b aoy B wsies. Ty gl P eke - P

L

Remove engine undercover No. 1
Remove engine undercaver No.2.
Remove and install automatic transmission (A/T).
Remove and inslall fly wheel (M/T).
Remove drive plate (AT). o
Hold the crank shafl using an !
55T 08213-54015 (91651—6:0855]. 09330-00021
Remove 8 bolfs, lhen remove drive plate and two spacers.

Replace engine oil seal : .
Cut away from lip area using a ulility knife:
Utility knife [50601] X ¢
Remove oil seal using a fat-head screwdriver covered in plastic lapa.
Plastic lape [53702]
Sandpaper (#400) [50801)

al om0 o sy pages
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P grease No.2 [30204]

or dust on the lip part

al

Instail drive ptata (AT)
(@) Secure the crankshaft using SST
SST 09213-54015 (21651-60855), 09330-00021

(b} Remove oll from the sel bolls and bolt holes
(c) Apply adhesive 1324 {0 two or three screw threads from the end of the set

bolt
Adhesive 1324 [50401]

(dj Tighten set bolts in the order shown in the diagram
Standard value: T=83.4 Nm [B50kglicm)

Altention. Remove any oil from bolts or boll holes. After installation

operate the engine for one hour

o
(5 o]
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