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FOREWORD

This repair manual has been prepared to provide information

covering general service repairs for the bVZ-FE engine equip-
ped in the TOYOTA LAND CRUISER/LAND CRUISER PRADO.

Applicable models: VZJ90, 95 series.

Please note that the publications below have also been
prepared as relevant service manuals for the components and
system in this engine.

Manual Name | Pub. No.

¢ 5VZ-FE Engine Emission Control Repair ERM120E
Manual

All information in this manual is based on the latest product in-
formation at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION



LR

27" e

ENGINE
IGNITION

OO
< <
-
&
L
- T
Do

INTRODUCTION



IN-1

INTRODUCTION

HOW TO USE THIS MANUAL  cecoveccncenrenee.

IDENTIFICATION INFORMATION
GENERAL REPAIR INSTRUCTIONS +++eeeeeeees IN— 5
PRECAUTION +eccetesesrrretarerarecenes ceeeessnsisane IN— 8
ABBREVIATIONS USED IN

THIS MANUAL «+ttreesesccscrsasacasscoconcsssoraass IN— 9

STANDARD BOLT TORQUE
SPECIFICATIONS seevereecrcescacesaccnscessssaseses IN— 10



IN-2 INTRODUCTION — HOW TO USE THIS MANUAL
HOW TO USE THIS MANUAL
INDEX |

An INDEX is provided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are
e given at the top of every page.

““¥ GENERAL DESCRIPTION

At the beginning of each section, a General Description (Precautions) is given that pertains to all
repair operations contained in that section. |
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause.

PREPARATION

INOOF -~02

00J - 02

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.

Example:
PS Air Hose
High-Tension Cords and Cord Clamps Water Temp
Sensor Oil
¢ = Gasket \gater Temp Connector Dipstick
~ N . ensor
| L — @
Sl ?—0 Gasket
“‘~\~“’, D |
~.‘%\\\\\\ |£::5‘:§;‘\‘h“*-~‘
7 “\.,\\_/’
y
o —
N ;

} No.2 Timing

Belt Cover

X686

Camshaft Position
Sensor Connector

Upper Radiator Hose

& Gasket

S02418

|N-m (kgf-gm_,_ft-lbf)] . Specified torque

& Non-reusable part

218839
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The procedures are presented in a step—by—step format:

e The illustration shows what to do and where to do it.

e The task heading tells what to do. |

e The detailed text tells how to perform the task and gives other information such as
specifications and warnings. :

Example:

Task heading: what to do

6. INSTALL CRANKSHAFT PULLEY
(a) Using SST, install the bolt.
SST 09213-54015 (90119-08126)

4 AN
lllustration: Set part No. Component part No.
what to do and where Detailed text: how to do task

(b) Install the vt
- Torque: 30 N.-m (310 kgf-cm.<2 ft-lbf)

Specification
V00301

This format provides'the experienced technician with a FAST TRACK to the information needed.
The upper case task heading can be read at a glance when necessary, and the text below it
provides detailed information. Important specifications and warnings always stand out in bold

type.

INOOL ~02

REFERENCES

References have been kept to a minimum. However, when they are required you are given the
page to refer to. |

SPECIFICATIONS

Specifications are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference.
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 INFORMATION |

CAUTIONS NOTICES HINTS

® CAUTIONS are presented in bold type and |nd|cate there is a pOSSIbI|ItY of injury to you or other
people. | - | - |

e NOTICES are also presented in bold type and indicate the possibility of damage to the compo-

nents being repaired.

HINTS are separated from the text but do not appear in bold. They provide addltlonal information

to help you efficiently perform the repair.

Sl UNIT

The UNIT given in thls manual are primarily expressed with the S| UNIT (Internatlonal System of

Unit). and alternately expressed in the metric system and in the yard/pound system.
Example: |

Torque: 30 N-m (310 kgf-cm, 22 ft.Ibf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine
block as shown.

INO1A -CD
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GENERAL REPAIR INSTRUCTIONS

INO4A =08

1. Use fender, seat and floor covers to keep the vehicle
clean and prevent damagse.

2. During disassembly, keep parts in the appropriate
order to facilitate reassembly.

3. Observe the following:

(a) Before performing electrical work, disconnect the
negative (—) terminal cable from the battery.

(b) If itis necessary to disconnect the battery for inspec-
tion or repair, always disconnect the negative (—)
terminal cable from the battery which is grounded to

- the vehicle body. |

(c) To prevent damage to the battery terminal, loosen the
cable nut and raise the cable straight up without
twisting or prying it. '

(d) Clean the battery terminals and cable ends with a
shop rag. Do not scrape them with a file or other
abrasive objects.

(e) Install the cable ends to the battery terminals with the
nut loose, and tighten the nut after installation. Do not
use a hammer to tap the cable ends onto the termi-
nals. a

(f) Be sure the cover for the positive(-+) terminal is prop-
erly in place.

4. Check hose and wiring connectors to make sure that
they are secure and correct.

5. Non-—reusable parts. |

(a) Always replace cotter pins, gaskets, O—rings and oil
seals etc. with new ones. |

(b) Non-—reusable parts are indicated in the component
illustrations by the "€" symbol.

8. Precoated parts.
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.

(a) If a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the

| Seal Lock Adhesive specified adhesive.

IN0O38 (b) When reusing precoated parts, clean off the old adhe-

| sive and dry with compressed air. Then apply the

specified seal lock adhesive to the bolt, nut or threads.

(c) Precoated parts are indicated in the component illus-
trations by the “%* symbol.

7. When necessary, use a sealer on gaskets to prevent
leaks.

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.
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9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work proce-
dure. A list of SST and SSM can be found in the

- preparation part at the front of each section in this
manual.

10. When replacing fuses, be sure the new fuse has the
correct amperage rating . DO NOT exceed the rating
or use one with a lower rating.

Hlustration

BE5594 INOJ385

MEDIUM CURRENT FUSE

BE5695 INO368

HIGH CURRENT FUSE H-FUSE
INO367

BEGS96

FUSIBLE LINK FL

i

BE6597 INO36?

-@—. CIRCUIT BREAKER

INO388

CB

V00076

11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations.

(a) If the vehicle is to be jacked up only at the front or rear
end, be sure to block the wheels at the opposite end in
order to ensure safety.
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(b) After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on a
vehicle raised on a jack alone, even for a small job that
can be finished quickly.

12. Observe the following precautions to avoid damage to
the parts:

(a) Do not open the cover or case of the ECU unless
absolutely necessary. (If the 1C terminals are touched,
the IC may be destroyed by static electricity.)

(b) To disconnect vacuum hoses, pull on the end, not the
middle of the hose.

(c) To pull apart electrical connectors, pull on the connec-
tor itself, not the wires.

(d) Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

(6) When steam cleaning an engine, protect the distribu-

IN0253 tor, igniter and air filter from water.

CORRECT

(f) Never use an impact wrench to remove or install
temperature switches or temperature sensors.

(@) When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending. |

(h) When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step—down
adapter instead. Once the hose has been stretched, it
may leak.

13. Tag hoses before disconnecting them:

(a) When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.

(b) After completing a job, double check that the vacuum
hoses are properly connected. A label under the hood
shows the proper layout.

14. Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made
when the engine has cooled down.
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PRECAUTION -. |
FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

CAUTION If large amounts of unburned gasoline flow into the converter, it may overheat and create
a fire hazard. To prevent this, observe the following precautions and explain them to your customer.

tROQT —06
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2. Avoid prolonged idling.
Avoid running the engine_at idle speed for more than 20 minutes.

3. Avoid spark jump test.
(a) Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.

(b) While testing, never race the engine.

4. Avoid prolonged engine compression measurement.
Engine compression tests must be done as rapidly as possible.

5. Do not run engine when fuel tank is nearly empty.
This may cause the engine to misfire and create an extra load on the converter.

6. Avoid coasting With ignition turned off and prolonged braking.

7. Do not dispose of used catalyst along wnth parts contaminated with gasoline or oil.

IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

For vehicles with mobile communication systems such as two—way radios and cellular tele-
phones, observe the following precautions.

(1) Install the antenna as far as possible away from the ECU and sensors of the vehicle’'s electronic
system.

(2) Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the vehicle's
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

(3) Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses.

(4) Confirm that the antenna and feeder are correctly adjusted.

(5) Do not install powerful mobile communications system.
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ABBREVIATIONS USED IN THIS
MANUAL

A/C Air conditioner

Automatic Transaxle

e e . _______________ ____ "% N
o :: .:.4‘f:.‘n:4 :‘-:.I:O.J:D, s
SRE W B
S5 ¥ T
2 B I Blngssd
O L s
LU ) AL RO
BTDC Before Top Dead Center AR

>
|>

CPU | Central Processing Unit

ECT Electronic Controlled Transmission

ECU Electronic Control Unit
_ Elec‘tronic Fuel Injection -

EVAP Evaporative Emission ) )

FIPG | Formed in Place Gasket
‘_ H-—Fuse High Current Fuse -
{ IG Ignition

ISC Idle Speed Control

LH Light—Hand

M-—-Fusej Medium Current Fuse

MP - Multipurpose Bl

M/T Manual Transaxle

0/S Oversized

PCV Positive Crankcase Ventilation ]

Power steering

SST Special Service Tools

STD Standard B

SW Switch

TDC Top Dead Center N T
Temperature | - O
Three—Way Catalyst |
Under size -

VSV Vacuum Switching Valve ]

w/ With S

w/o Without
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STANDARD BOLT TORQUE SPECIFICATIONS

INO0S -07

Protruding T
lines

Protruding 10T
lines

90
-------------
aaaaa

Hexagon
flange bolt

Hexagon
head boit

w/ washer

Bolt hexagon bolt

O/head No.
No mark
. No mark 4T
- 4T
2
Protruding 5T
lines
'
77T Welded bolt
8T

Vo682t

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
flange bolt

6
Protruding 17T

hexagon bolt

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
head bolt

Hexagon

flange bolit 2

Protruding
lines

1]
w/ washer

hexagon bolt

Hexagon

head bolt
Protruding

lines

Hexagon
head bolt

Protruding
lines
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SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque

Dia':’:‘te' P'n:::‘ Hexagon head bolt Hexagon flange bolt
o N-m kgf-cm ft-lbf N-m kgf-cm ft-ibf
6 1 5 55 48 in. lbf 6 60 52 in. |bf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
4T 12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 1156 1.150 83 —_ — —
6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.:Ibf
8 1.25 16.5 160 12 17.5 175 13
10 1.25 32 330 24 36 360 26
oT 12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 — - —
6 1 8 80 69 in.-Ibf 9 S0 78 in.-1bf
8 1.25 19 195 14 21 210 15
6T 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 g0
16 1.5 170 127 —_ — -

11T

.25
.25
.25

42
87
155

1,750

430
890

1,600

31
64

116

47

97
175

480
990

1,800

35
72

130

Vo009
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(W/0 TWGC) creeerrrsmmnicinnieniciiniiniiiiinninnne EG— § THERMOSTAT ceecrecccscecascctnsecenssssnraesensaes
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PREPARATION crteccccrsccacerncensenccnnnsonssrecans EG— 95
DIAGNOSIS SYSTEM ccreeescesetccareccancscnases EG— 97
TROUBLESHOOTING w/ VOLT,
OHMMETER tevevssercarccnncresrorsensoorccnscasssnns EG-110
REFERENCE VALUE OF ENGINE
ECU DATA  ccceeccoscercercaccanssscasenssraacsscnss EG- 125
DOUBLE TANK SYSTEM ccccecrcecrtcnriasncnces EG-126
FUEL PUMP seccccerrccrcorroorcnccrccrccsnssanseonse EG- 130
FUEL PRESSURE REGULATOR cccereccceseccses EG-137
INJECTOR rveerevscnscarcarcnnsonsnessncsnssancovenss EG- 139
AIR FLOW METER  eereereeescassascencancnns reeese EG- 143
THROTTLE BODY rteeeecreceroraceseneasoncccnscracs EG- 145
ISC VALVE ¢veecersenssercancenenn tesereeesiesinnannens EG- 150
EFl MAIN RELAY :ecceceeercrnsencennsencioniasennee EG- 153
CIRCUIT OPENING RELAY «ccovcceccrcnscncnaceen. EG-154
WATER TEMPERATURE SENSOR ccccereseees EG-155
KNOCK SENSOR rseveererccactcnsrescencenss seenees EG-157
OXYGEN SENSOR (W/ TWC) seeecereccccssccecnes EG-159
VARIABLE RESISTOR (w/0 TWC) ercceeceee. EG-160
ECU seeererrerscrestassanormmsiorcressinessnesrenssnssens EG-162.
FUEL CUT RPM ceceveererntrencncsnnicnsrscncscnsaness EG- 163

SERVICE SPECIFICATIONS +++eeseseessnessecses EG—164
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ENGINE MECHANICAL
PREPARATION

SST (SPECIAL SERVICE TOOLS)

- - -
i [ ] [ ] N
. .
RIROLY Wk JY N S Y =

S PN 09201 1 0000 V&'Ve GUIdB BUShIﬂQ Remover &
n‘.'-_s“,«.: LN l~1‘:‘l.i 0 ﬂ:‘:‘:_:': "J LI . - }
"0':\ AR . et s - *.
IR Y £Setrs ry
o T Y P Re placer Set ‘
ISR W W O . T Y . 2 ]
SR Y, P W ?"\ -
AR SR A e

§ .

----------------- '.p’ i) .
....... < iy o e
- DIt e
}.\ R A
\ » ‘. -,
r
107 St
: -IJ'

---------------------------------------------------------------------

(09201 —01060) - Valve Guide Bushing Remover &

/ | Replacer 6

09201-41020 Valve Stem Oil Seal Replacer

09202-70020 1 Valve Spring Compressor

09213-54015 Crankshaft Pulley Holding Tool I

(90119—08215)Bo|t OO OO SRURUORIY USRSV

09222-30010 Connecting Rod Bushing Remover

09223-15030 Oil Seal & Bearing Replacer Crankshaft rear oil seal

09228—-07501  Oil Filter Wrench

09248-55040 Valve Clearance Adjust Tool Set

. (09243—-05410) ValveL,fterPress |

 (09248-05420) Valve Lifter Stopper
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- 0933.0-00021 Companion Flange Holding Tool l Crankshaft pulley
09816—-30010 Oil Pressure Switch Socket Oil pressure switch
|

-09843~18020 Diagnosis Check Wire

09950~50010 _Puller C Set

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(09951-05010) Hanger 150 | Crankshaft pulley
Crankshaft timing pulley

(09952—-05010) Slide Arm Crankshaft pulley
Crankshaft timing pulley

"""""""""""" (09953—-05020) CenterBolt150 @ | Crankshaftpulley
M Crankshaft timing pulley
"""" / | (09954—05010) Claw No.1 | Crankshaft timing pulley
E (09954-05030) Claw No.3 Crankshaft pull-e.y. .................................
, 09950-70010 Handle Set l
| (09951-07150) Handle 150 - | Crankshaft rear oil s.eal. '_ -------------------
| Valve guide bushing q
09960—10010 Variable Pin Wrench Set
(09962-01000) Variable Pin Wrench Arm Assy Camshaft timing' pulley B
| ' Camshaft sub—gear

(09963-01000) Pin10 = Camshaft timing pulley
|

.
s e e ‘% o I
T
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— (09963—-00600) Pin 6 | Camshaft sub—gear

RECOMMENDED TOOLS

09040-00010 Hexagon Wrench Set .

EGOEH—GA

OO0 R TS
A S N et
Vel ST
...........
------------
---------------------------

09090-04010 Engine Sling Device .

For suspending engine

09200—-00010 Engine Adjust Kit .

09258-00030 Hose Plug Set . - Plug for the vacuum hose, fuel
hose etc.

09304—-00010 Expander Set .

2GOLJ~OA

EQUIPMENT

Caliper gauge - l

CO/HC m;ter T T l

Com_;arlession gauge '

Connecting rod ali;ner - - —_l

Cylinder gauge i -

Dial indicator T - |

oveponewrent I

Timing light - {gnition timing

Heater l -

Micrometer o -

Soft brush o .
[Thormometer N

Torque wrench

T a— ———
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EG-5

SSM (SPECIAL SERVICE MATERIALS)

08826-00080 Seal Packing Black or equivalent
(FIPG)

08826—-00100 Seal Packing 1282B,
THREE BOND 1282B or equivalent
.; (FIPG)

ﬁ

THREE BOND 1324 or.equivalent

08833—-00080 Adhesive 1344,
- THREE BOND 1344,

LOCTITE 242 or equivalent

08833:-00070 Adhesive 1324, i Flywheel bolt

e —

Camshaft bearing cap
Cylinder head cover
Rear oil seal retainer

Water bypass pipe

Drive plate bolt
Spark plug tube

Oil pressure sender gauge
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IDLE CO CHECK
~ (w/ TWC)

(a)
~ (b)
(c)
(d)
(e)
(f)
(9)
(h)
(1)

t£G780-01

HINT: This check is used only to determine whether or
not the idle CO/HC complies with regulations.
INITIAL CONDITIONS

Engine at normal operating temperature

Air cleaner installed

All pipes and hoses of air induction system connected
All accessories switched OFF

All vacuum lines properly connected

EFl system wiring connectors fully plugged

Ignition timing checked correctly

Transmission in neutral position

Tachometer and CO/HC meter calibrated by hand
START ENGINE

RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS

INSERT CO/HC METER TESTING PROBE AT LEAST
40 cm (1.3 ft) INTO TAILPIPE DURING IDLING
IMMEDIATELY CHECK CO/HC CONCENTRATION
AT IDLE AND /OR 2,500 RPM

HINT: When doing the 2 mode (2,500 rpm and idle)
test, follow the measurement order prescribed by the
applicable local regulations.
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ENGINE — ENGINE MECHANICAL

CO

.

IR

HC

Normal

e

LHig;-

Symptom |

Troubleshooting
If the CO/HC concentration does not comply with

regulations, troubleshoot in the order given below.
See the table below for possible causes, and then
inspect and. correct the applicable causes if neces-

sary.

i

Causes

Low

High

e

_Rough idle
1 (Fluctuating HC reading)

High

e

High

Rough idle

I Rough idle

! (Black smoke from exhaust)

1. Feulty ignitions:
* |ncorrect timing
e Fouled, shorted or improperly gapped plugs
e Open or crossed high-tension cords
2. Incorrect valve clearance
3. Leaky intake and exhaust valves
| 4. Leaky cylinder
| 1. Vacuum leaks:
* PCV hose
* |ntake manifold
* Airintake chamber
e [ntake air connector
* Throttie body .
o [SC valve
e Brake booster line
2. Lean mixture causing misfire

1. Restricted air filter
2. Plugged PCV valve
3. Faulty EFl systems:
| * Faulty fuel pressure regulator
i * Clogged fuel return line ]
* Defective Water Temperature Sensor
e Faulty ECU
* Faulty injector
* Faulty throttle position sensor
» Faulty Air flow meter !

i

VG5199
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IDLE CO CHECK AND ADJUST
(w/0 TWC)

HINT: This check is used only to determine whether or
not the idle CO/HC complies with regulations.
1. [INITIAL CONDITIONS
| | (a) Engine at normal operating temperature
EG (b) Air cleaner installed

\\\\\
------

.....
PO AN R ot
............

| (c) All pipes and hoses of air induction system connected

(d) Al accessories switched OFF |

(e) All vacuum lines properly connected

(f) EFI system wiring connectors fully plugged

(g) [Ignition timing checked correctly

(h) Transmission in neutral position

() Tachometer and CO/HC meter calibrated by hand

2. CHECK AND ADJUST CO CONCENTRATION AT
IDLE |
NOTICE: Always use a CO meter when adjusting the idle
mixture. It is not necessary to adjust with the idle mix-
ture screw in most vehicle if they are in good condition. If
a CO meter is not available, DO NOT ATTEMPT TO
ADJUST IDLE MIXTURE.

2,500 rpm 120 Seconds (a) Ra;:e the engine at 2,500 rpm for approx. 120 sec-
i onds.

~\

C RPM

Tachometer
P02402 EM8144

(b) Insert a tester probe at least 40 cm (1.3 ft) into the
tailpipe during idling.

CO/HC Meter (c) Wait at least 1 minute before measuring to allow the

concentration to stabilize. Complete the measuring

within 3 minutes.

idle CO concentration (w/ Cooling fan OFF):

15+ 05%
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ENGINE — ENGINE MECHANICAL

Idle _Mixture
Adjusting
Screw

If the CO concentration does not conform to regula-
tions, adjust by turning the IDLE MIXTURE ADJUS-
TING SCREW in the variable resistor with SST.

SST 09243—-00020

HINT: The idle mixture adjusting screw can be tight-

ened through on angle of 260°.

LOCATION: In the engine compartment on the rear

right side. | |

e |f the CO concentration is within specification,
this adjustment is complete.

e |f the CO concentration cannot be corrected by
idle mixture adjustment, see the table on the
page 7 for other possible causes.




EG-10 ENGINE — ENGINE MECHANICAL

'COMPRESSION CHECK

HINT: If there is lack of power, excessive oil consump-

tion or poor fuel economy, measure the compression

pressure. |
1. WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating

EG temperature.

e 2. REMOVE IGNITION COILS AND HIGH — TENSION
CORDS B
(See ignition coils removal in Ignition System)

3. REMOVE SPARK PLUGS |
Using a 16 mm plug wrench, remove the 6 spark
plugs. |

4. CHECK CYLINDER COMPRESSION PRESSURE

(a) Insert a compression gauge into the spark plug hole.

(b) Fully open the throttle.

(c) While cranking the engine, measure the compression

- pressure.

HINT: Always use a fully charged battery to obtain

engine speed of 250 rpm or mores.

(d) Repeat steps (a) through (c) for each cylinder.
NOTICE: This m,éasurement- must be done in as short a
time as possible.

Compression pressure:

1.200 kPa (12.2 kgf/cm?, 174 psi) or more

Minimum pressure: -

1.000 kPa (10.2 kgf/cm?, 145 psi)

Difference between each cylinder:

100 kPa (1.0 kgf/cm?, 15 psi) or less

(e) If the cylinder compression in 1 or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the spark plug hole and repeat steps (a)
through (c) for cylinders with low compression.

e |f adding oil helps the compression, itis likely that
the piston rings and/or cylmder bore are worn or
damaged.

® [f pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

5. REINSTALL SPARK PLUGS
Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

6. INSTALL IGNITION COILS AND HIGH — TENSION
CORDS

(See ignition coils installation in Ignition System)

"""""""""""
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RH EX

RH IN

LH IN

LH EX
PO1269

VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

HINT: Inspect and adjust the valve clearance when

the engine is cold.
1. REMOVE CYLINDER HEAD COVERS

(See cylinder heads removal)

2. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with
the timing mark "0" of the No.1 timing belt cover.

(b) Check that the timing marks (1 dot) of the camshaft
drive and driven gears are in straight line on the
cylinder heads surface as shown in the illustration.

If not, turn the crankshaft 1 revolution (360°) and
align the marks.

3. INSPECT VALVE CLEARANCE |
(a) Check only those valves indicated in the illustration.
¢ Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.
® Record out of specification valve clearance mea-
surements. They will be used later to determine
the required replacement adjusting shim.
Valve clearance (Cold):
Intake
0.13 — 0.23 mm (0.006 — 0.009 in.)
Exhaust |
0.27 — 0.37 mm (0.011 — 0.014 in.)
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=N ~ (b) Turn the crankshaft 2/3 of a revolution (240°), and

|||-§|.z’|ﬁ&z-|i check only the valves indicated in the illustration.
g-pe '

Measure the valve clearance.
- (See procedure step (a))

(c) Turn the crankshaft a further 2/3 of a revolution
(240°), and check only the valves indicated in the
tHlustration. Measure the valve clearance.
(See procedure step (a))

4. ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.
® Turn the camshaft so that the cam lobe for the
valve to be adjusted faces up.
® Turn the valve lifter with a screwdriver so that
the notches are perpendicular to the camshaft.

B2
_E I T R )

=+~ Cam Lobe

AN
...

i)

Eront of No.1 and Rear of No.6 Cylinders ® | Using SST (A), press down the valve lifter and
.SST ) | SST(A) place SST (B) between the camshaft and valve

lifter. Remove SST (A).

SST 09248—55040 (09248—05410, 09248—05420)

HINT: |

e Apply SST (B) at a slight angle on the side marked
with 9" or 7%, at the position shown in the
illustration.

® When SST (B) is inserted too deeply, it will get
pinched by the shim. To prevent it from being
stuck, insert it gently from the intake side, at a
slight angle.
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(b)

e Using a small screwdriver and magnetic finger,
remove the adjusting shim.

Determine the replacement adjusting shim size ac-

cording to these Formula or Charts:

e Using a micrometer, measure the thickness of
the removed shim. |

@ (Calculate the thickness of a new shim so the
valve clearance comes within the specified value.

J Thickness of used shim

A ........ Measured valve clearance

N .......... Thickness of new shim

N=T+ (A —0.18 mm (0.007 in.))

Exhaust .

N=T+ (A — 0.32 mm (0.013 in.))

e Select a new shim with a thickness as close as
possible to the calculated values.

'HINT: Shims are available in 17 sizes in increments of

0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to
3.300 mm (0.1299 in.).

Install a new adjusting shim.

e Place a new adjusting shim on the valve lifter,
with imprinted numbers facing down. -

® Press down the valve lifter with SST (A), and
remove SST (B). | |

SST 09248 —-55040 (09248 —-05410, 09248~ 05420)

Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVERS

(See cylinder heads installation)
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