
関監群島機関Al湾問島上 s思pp上監騒撃関す

吋雪991





間関EWORD

This supplement has been prepared to provide information 
covering general service repairs for the 3S-GTE engine mounted 
on the TOYOTA CELICA 4WD” 

Applicable model: ST185 series 

For basic engine service repair, refer to the following repair manu守

al. This manual should be used with the supplement as a set. 

Manual Name 

3S‘GE, 3S GTE, 5S悶 FEEngine Repair 
Manual 

Pub. No. 

RM164E 

All informations in this manual is based on the latest product 
information at the time of publication目 However,specificat旧ns
and procedures are subject to change without notice. 

TOYOTA MOTOR CORPORATION 
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IN-2 INTRODUCTION How to Use This Manual 

HOW TO USE TH時間A時UAL

To assist you in finding your way through the manual, the 
Section Title and major heading are given at the top of every 
page. 

An INDEX is provided on the first page of each section to 

guide you to the item to be repaired. 

At the beginning of each section, PRECAUTIONS are given 
that pertain to all repair operations contained in that section. 
Read these precautions before starting any repair task. 

TROUBLESHOOTING tables are included for each system to 
help you diagnose the problem and find the cause. The repair 
for each possible cause is referenced in the remedy column to 
quickly lead you to the solution. 

R定PAIRPROCEDURES 

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

Example: 

Intake Camshaft 
Timing Pulley 

Exhaust Camshaft 

Timing Belt Tensioner 

Gasket 

No‘1 Idler 
Pulley 

No.2 Timing 

Belt Cover 

Timing Belt 

州一…均
一
日
｜
品
購 。

No.2 Idler 
Pulley 

Gasket Crankshaft Timing Pulley 

Crankshaft Pulley 

陛出回虫占盟2Spe州 edtorque 

大 Precoatedpart 

Timing Belt 
Guide 

をM.!3063



INTRODUCTION - How to Use This Manual 1111-3 

Illustration-
What to do and where 

The procedures are presented in a step七y-stepformat: 

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

• The task heading tells what to do. 

＠ τhe detailed text tells how to perform the task and gives 
other information such as specifications and warnings. 

Example: 

3. 

psk  heading: what to do 

DISCONNECT CONNECTING日ODFROM PISTON 

(a) Using SST, press out the pin from the piston‘ 

SST 09221-25024 (09221-00020, 09221 00030, 

／引09221-00181,09221心0190,09221“00200) 

Set附 tNo. ~Comp 7削阿t肋

Detailed text: how to do the task 

／ 
Using a thickness gauge, measure the clearance between 
the piston ring and the ring land. 

Standard rin自grooveclearance: 0.03 0β7mm 
(0.0.012 - 0.0028 in.) 

、Specification

This format provides the experienced technician with a FAST 
TRACK to the information needed.τhe upper case task head 
ing can be read at a glance when necessary, and the text be-
low it provides detailed information. Important specifications 
and warnings always stand out in bold type. 

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口everhave to leave the procedure to look 
up your specifications. They are also found in Appendix A, for 

quick reference. 

CAUTIONS, NOTICES, HINτS: 

穆 CAUTIONSare presented in bold type, and indicate there is 
a possibility of injury to you or other people. 

• NOTIC王Sare also presented in bold type, and indicate the 
possibility of damage to the components being repaired” 

• HINTS are separated from the text but do not appear in 
bold. They provide additional information to help you effi-
ciently perfrom the repair. 

園
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INTRODUCTION Identification Information, General Repair Instructions 

IDE閤TIFICATIO潤i閤FORMAτ10時

ENGINE SERIAL NU蹴BER

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

GENERAL REPAIR INSτRUCTIONS 

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

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

3. Observe the following: 

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

(b) If it is necessary to disconnect the battery for in同

spection or repair, always disconnect the cable from 
the negative （ー） terminal which is grounded to the 
vehicle body. 

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

(d) Clean the battery terminal posts and cable terminals 
with a shop悶 g.Do not scrape them with a file or 
other abrasive object. 

(e) Install the cable terminal to the battery post with the 
nut loose, and tighten the nut after installation目。。
not use a ha町imerto tap the terminal onto the post. 

(f) Be sure the cover for the positive （十） terminal is 
properly 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, 0-rings and oil 
seals etc. with new ones 

(b) Non悶 reusableparts are indicated in the component 
illustrations by the ”φ”symbol. 
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6. 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 specified adhesive. 

(b) Recoating of precoated parts 

( 1) Clean off the old adhesive from the bolt, nut or 
threads. 

(2) Dry with compressed air. 

(3) Apply the specified seal lock adhesive to the 
bolt or nut threads. 

(c) Precoated parts are indicated in the component illus-
trations by the ”女H symbol. 

Seal Lock Adhesive 

IN0036 

Equal Amperage Rating 

回
国
〕

同
〕

圃惨

BEl367 

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. 

9. Use of special service tools (SST) and special service ma-
terials (SSM) may be required, depending on the nature 
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST 
and SSM can be found at the back of this manual. 

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

Illustration Symbol Part Name Abbreviation 

常念 FUSE FUSE 

BE5594 !N0365 

首P 一一～P 子一
MEDIUM CURRENT FUSE M FUS王

BE5595 !N036fi 

市川 一→ゼヂ←一 HIGH CURRENT FUSE H-FUSE 

BE5596 IN0367 

〆／ 一→4持 ト ー FUSIBLE LINK FL 

BE5597 IN0367 

~ N03:-B-

CIRCUIT BREAKER CB 

BE5598 
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r;t·••~：. 
附 O 五時再三

γ ～ 

CORRECT 

Example 

11 Care must be taken when jac主ingup 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 chock the wheels at the oppo』

site end in order to ensure safety目

(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 ab-
solutely necessary. (If the IC 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 con但

nector 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. 

(e) When steam cleaning an engine, protect the dis-
tributor, coil and air filter from water. 

(f) Never use an impact wrench to remove or install 

temperature switches or temperature sensors. 

(g) When checking continuity at the wire connector, in悶

sert 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 recennected. 

(b) After completing a job, double check that the vac-

uum hoses are properly connected. A label under 
the hood shows the proper layout. 
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PRECAUTIO柑SFOR VEHICLES 
震QUIPPEDWITH A CAτALYTIC 
CONVERτER 
CAUTION: If large amounts of臼nburnedgasoline flow into 
the converter, it may overheat and create a fire hazard.τo p開 m

vent this, observe the following precautions and explain them 
to your customer. 

1. Use only unleaded gasoline. 

2. Avoid prolonged idling. 

Avoid running the engine at idle speed for more than 20 

minutes. 

3同 Avoidspark jump test. 

(a) Perform spark jump test only when absolutely nec 
essary. 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 made as rapidly as 
possible. 

5. Do not問 nengine 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 with parts contam-
inated with gasoline or oil. 
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ABBREVIATIONS USED IN TH時 間A時UAL
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Air Conditioner 

Approximately 
Air Suction 
Automatic Transmission 
Before Top Dead Center 
Bimetal Vacuum Switching Valve 
Dash Pot 

Electronic Control Unit 
Electronic Fuel Injection 
Exhaust Gas Recirculation 
ξlectronic Spark Advance 
Formed in Place Gasket 
High Current Fuse 

Ignition 
Left-Hand 
Multipurpose 
Manual Transmission 
Positive Crankcase Ventilation 
Right-Hand 
Special Service Materials 
Special Service Tools 
Standard 
Switch 
Toyota Computer Controlled System 
Undersize 
Vacuum Switching Valve 
Vacuum Transmitting Valve 
Four Wheel Drive Vehicles (4 x 4) 

With 
Without 



EM-1 

ENGINE MECHANICAL 

Page 

DESCRIPTION ……………......・H ・....・H ・－・包H ・H ・－・凶H ・H ・－ EM-2 

ENGINE TUNE-UP .・ E・・・・・・・・・・・・・・・・・ u ・・ H ・H ・............ EM-5 

盟盟



星間”2 ENGINE MECHANICAL Description 

D監$むRIPTIOI唱

The 3S-GTE engine is an in-line, 4-cylinder, 2.0 liter DOHC 16-valve engine. 

(Air Cooling τγpe) 
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(Water Cooling τype) 

寵



EIVト4 ENGINE MECHANICAL - Description 

The 3S GTE engine is an in-line, 4 cylinder engine with the cylinders numbered 1 2 - 3 - 4 from the 
front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings are mad・: of alumi-

num alloy. 

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the crank-
shaft to supply oil to the connecting rods, bearing, pistons and other components. 

The ignition order is 1 - 3 - 4 - 2. The cylinder head is made of aluminum alloy, with a cross flow type 
intake and exhaust layout and with pent-roof type combustion chambers‘The spark plugs are located in the 
center of the combustion chambers. 

The intake manifold has 8 independent long ports and utilizes the inertial supercharging effect to improve 
engine torque at low and medium speeds. 

Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam journal is 
supported at 5 places between the valve lifters of each cylinder and on the front end of the cylinder head. 
lubrication of the cam journals and cam is accomplished by oil supplied through the oiler port in the center 

of the camshaft. 

Adjustment of the valve clearance is done by means of an outer shim type system, in which valve ad 
justing shims are located above the valve lifters. This permits replacement of the shims without removal of 
the cam・shafts. 

Pistons are made of high temperature-resistant aluminum alloy, and a depression is built into the piston 
head to prevent interference with the valves. 

Piston pins are the full同 floatingtype, with the pins fastened to the neither the piston boss nor connecting 
rods. Instead, snap rings are fitted on both ends of the pins, preventing the pins from falling out. 

The No. 1 compression ring is made of steel and the No. 2 compression ring is made of cast iron‘The oil 
ring is made of a combination of steel and stainless steel. The outer diameter of each piston ring is slightly 
larger than the diameter of the piston and the flexibility of the rings allows them to hug the cylinder walls 
when they are mounted on the piston. Compression rings No.1 and No. 2 work to prevent gas leakage from 
the cylinder and an oil ring works to clear oil~off the cylinder walls to prevent it from entering the combus-

tion chambers. 

The cylinder block is made of cast iron. It has 4 cylinders which are approximately twice the length of the 

piston stroke. The top of the cylinders are closed off by the cylinder head and the lower end of the cylinders 
becomes the crankcase, in which the crankshaft is installed. In addition, the cylinder block contains a water 
jacket, through which coolant is pumped to cool the cylinders. 

The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservoir made of pressed 
steel sheet‘A dividing plate is included inside the oil pan to keep sufficient oil in the bottom of the pan even 
when the vehicle is tilted. This dividing plate also prevents the oil from making waves when the vehicle is 
stopped suddenly and thus shifting the oil away from the oil pump suction pipe. 
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COC1fl67 

Recommended Viscosity {SAE) －［ 1男四

重手邑

。c-29 18 7 4 16 
0 F← 200  204060  
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τEMPERATURE RAf GE ANτICIPA TELJ BEFORεNEXT OIL CHANGE 

P02645 

PC10246 

E時GI制ETUNE-UP 

INSPECTION OF ENGINE COOLANT 

1. INSPECτ ENGi測定 COOLANT LEVEL AT RESERVOIR 
τANK 

2. 

τhe coolant level should be between the ”LOW”and 
”FULL”lines. 

If low, check for leaks and add coolant up to the ”FULL” 
line. 

IN SPECτ 芭NGINECOOLANT QUALITY 

τhere should be any excessive deposits of rust or scales 
around the radiator cap or reservoir tank filler hole, and 
the coolant shouldむefrom oil. 

If excessively dirty, clean the coolant passages and re-
place the coolant. 

IN SPECτION OF ENGINE OIL 

1. CHECK ENGINE Oil QUALiτy 

2. 

Check the oil for deterioration, entry of water, discoloring 
or thinning岨

If the quality is poor, replace the oil. 

Oil grade: API grade SG or better 

If it is impossible to get SG or better you may use SF 
grade. 

Recommended viscosity is as shown. 

CH藍CKENGINE OIL LEVEL 

(a) Remove the oil dipstick. 

(b) The oil level should be between the ”L”and ”F” 
marks on the dipstick. 

If low, check for the leakage and add oil up to”F”mark. 

(cl Reinstall the oil dipstick. 

NOTIC伝

• When inserting the oil dipstick, i口sertthe curved tip of 
the dipstick facing the same directio口 asthe curve of 
the guide目

• If the dipstick gets caught while it, do not force it in刷

Reconfirm the directio口ofthe dipstick. 
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Upper Level 

CH0609 

Blue White Red 

緩九 C手、 密会私
高説、とク実J

CH0712 

OK Charging Add Distilled 
Necessary Water 

Outside 
MA0Cfl1 

INSPECTION OF BATT在日Y

1. INSPECT BATTERY SPECIFIC GRAVITY AND臣LECT RO倫

LYTE LEVEL 

(a) Check the specific gravity of each cell. 

Standard specific gravity: 
When fully charged at 20°C (68°F) 

1.25 - 1.27 for 55D23l type 
1.27 - 1.29 for 80D26l type 

If gravity is less than specified, charge the battery. 

(b) Check the electrolyte quantity of each cell. 

If insufficient, refill with distilled (or purified) water. 

HINT: Check the indicator as shown in the illustration. 

2. CHECK BATTERY TERMINALS, FUSIBLE LINKS AND 

FUSES 

(a) Check that the battery terminals are not loose or 

corroded. 

(b) Check the fusible links and fuses for continuity. 

INSPECTION AND CLEANING OF AIR Fil TER 

1. REMOVE AIR Fil T韮R

2. INSPECT AIR FILTER 

(a) Visually check that the air filter is not ei<cessively 
damaged or oily. 

(b) Clean the air filter with compressed air. 

First blow from the inside thoroughly, then blow off the 
outside of the air filter. 

3. REINSTALL AIR FILTER 
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P03671 

CH0004 CH0739 

without A/C 

Alternator 

WRONG 

ヘ

with A/C 

Alternator 

Idler 

Pulley 

Crankshaft Crankshaft A/C 

CH0345 
Compressor 

INSPECTION OF HIGH嗣τENSIONCORDS 

1. DISCONNECT HIGH-TENSION CORDS FROM SPARK 
PLUGS 

Disconnect the high-tension cords at rubber boot. Do not 
pull on the cords. 

NOTICE: Pulling on or bending the cords may damage 
the conductor inside. 

2園 REMOVEDISTRIBUTOR CAP WITHOUτDISCONNECT-
ING HIGH-TENSION CORDS 

3. INSPECT HIGH欄 TENSIONCORD RESISTANCE 

Using an ohmmeter, measure the resistance without dis-
connecting the distributor cap. 

Maximum resistance: 25 kO per cord 

If the resistance is greater than maximum, check the ter叩

minals‘If necessary, replace the high-tension cord and/or 
distributor cap. 

4. REINSTALL DISTRIBUTOR CAP 

5. RECONNECT HIGH-TENSION CORDSτo SPARK PLUGS 

INSP在CTIONOF ALT底RNATOR DRIVE BELT 

INSPECT ALTERNATOR DRIVE BELT 

(a) Visually check the drive belt for excessive wear, 
frayed cords etc. 

If necessary, replace the drive belt. 

HINT: Cracks on rib side of a drive belt are considered 
acceptable胃 Ifthe drive belt has chunks missing from the 
ribs, it should be replaced. 

(b) Check the drive belt deflection by pressing on the 
drive belt at the points indicated in the figure with 
98 N (10 kgf, 22.0 I拍flof pressure. 

Drive belt deflection: 

w/ A/C New belt 9 - 11 mm  
(0陸35-0‘43 in.) 

Used belt 13 - 16 mm  
(0.51 -0.63 in.) 

w/o A/C New belt 11 - 14 mm  
(0.43 -0.55 i札）

Used belt 12 18開問

(0.47 - 0.71 in.) 

If the belt deflection is not as specified, adjust it. 
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5ヤト＝~. SST (B) 

SST (A) 

ECCoo;, ECC004 

い幼Jム凶九機ム
CORRECT WRONG W汽ONG

CHCC86 

P03671 

(Reference) 

Using SST, measure the drive belt tension. 

SST 09216 00020 (A) 
09 21 6-00030 (B) 

Drive belt tension: 
wt A/C New belt 70 80 kgf 

Used belt 30 - 45 kgf 
w/o A/C New belt 47 - 72 kgf 

Used belt 36 - 62 kgf 

If the belt tension is not as specified, adjust it. 

HINT：舗

＠ ”New belt" refers to a belt which has been used 5 
minutes or less on a running engine. 

＠ “Used belt" refers to a belt which has been used on a 

running engine for 5 minutes or more‘ 

• After installing a belt, check that it fits properly in the 

ribbed grooves盈

• Check by hand to confirm that the belt has not slipped 
out of the groove on the bottom of the pulley. 

• After installing a new belt, run the engine for about 5 
minutes and recheck the belt tension. 

INSPECTION AND ADJUSTM笠NTOF VALV笹
CLEARANCE 

HINT: Inspect and adjust the valve clearance when en-
gine is cold. 

1. REMOVE INτERCOOLER 
(See steps 5,6 on pagesτC-12,13) 

2. DISCONNECT HIGH回 TENSION CORDS FROM SPARK 
PLUGS 

Disconnect the high tension cords at rubber boot. Do not 
pull on the cords. 

NOTICE: Pulling on or be口dingthe cords may dama宮e
the conductor inside. 

3. REMOVE EGR VACUUM MODULATOR AND VSV 

(a) Disconnect the EGR VSV connector. 

(b) Disconnect the following vacuum hoses: 

(1) Vacuum hose from EGR valve 



PC.3679 

PG3fi78 

P03fi76 

1 1 2 2 
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／＼ 

(c) Remove the bolt, vacuum modulator and VSV as-
sembly. 

4. REMOVE EGR VALVE AND PIPE 

(a) Disconnect the vacuum hose from the EGR valve. 

(b) Remove the four bolts, the EGR valve, pipe assem-
bly and two gaskets. 

5‘ REMOVE THROTTLE BODY 
(See page Fト35)

6. REMOVE CYLINDER HEAD COVER 

Remove the ten screws, seal washers, head cover and 
two gaskets. 

7. SET NO. 1 CYLINDER TO TDC/COMPRESSION 

(a) Turn the crankshaft pulley and align its groove with 
timing mark d’O”of the No. 1 timing belt cover. 

(b) Check that the valve lifters on the No. 1 cylinder are 
loose and valve lifters on No.4 are tight. 

If not, turn the crankshaft one revolution (360°) and 

align the mark as above‘ 

8. INSPECT VALVE Cl芭ARANCE 

(a) Check only those valves indicated. 

• Using a feeler gauge, measure the clearance be-

tween the valve lifter and camshaft. 

• Record the specicifications of the valve clearance 
measurements. They will be used later to deter町

mine the required replacement adjusting shim‘ 

Valve cleara円ce(Cold): 
intake 0.15 0.25間的 !O目。。畠－ 0.010 in.) 
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3 3 4 4 

4 4 

9闘

(b) Turn the crankshaft one revolution (360°) and align 
the mark as above. (See procedure step 3) 

(c) Check only the valves indicated as sh9wn. 
Measure the valve clearance. (See procedure step 
(a)) 

ADJUST VALVE CLEARANCE 

(a) Remove the adjusting shim. 

• Turn the crankshaft to position the cam lobe of 

the camshaft on the adjusting valve upward. 

。UsingSST (A), press down the valve lifter and 
place SST (B) between the camshaft and valve 
lifter調 RemoveSST (A). 

SST 09248“55020 (09248-05011 (A), 09248 05021 (B)) 

HINT: Before pressing down the valve lifter, position its 

notch toward the spark plug side. 

。Removethe adjusting shim with small screw 
driver and magnetic finger. 

(b) Determine the replacement adjusting shim size by 

following the Formula or Charts: 

俗 Usinga micrometer, measure the thickness of the 
removal shim 

• Calculate the thickness of a new shim so that the 
valve clearance comes within the specified value. 

T”…. Thickness of used shim 
A . . . . Measured valve clearance 

N …・・ Thickness of new shim 

Intake 1¥1 = T + (A - 0圃20mm  (0.008 in.)) 
Exhaust N = T + (A - 0.33 m m  (0β13in.)I 

• Select a new shim with a thickness as close as 
possible to the calculated valve. 

HINT: Shims are available in twenty-seven sizes of 0.05 
mm  10司 0020in.), from 2.00 mm  (0.0787 in.) to 3.30 mm  

(0. 1299 in.). 



EM8255 － 
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(c) Install a new adjusting shim‘ 

• Place a new adjusting shim on the valve lifter. 

• Using SST (A). press down the valve lifter and re 
move SST (B). 

SST 09248-55020 (09248-05011 (A), 09248-05021 (8)) 

(d) Recheck the valve clearance同
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Adjusting Shim Selection Chart (Intake) 
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New shim thickness mm (1札）

Shim 
Thickness 

No. 
Thickness 

Shim 

No. 

10 

4 

2.500 (0.0984) 

2. 550 (0. 1004) 

2.600 (0.1024) 

2.650 (0.10431 

2. 700 (0. 1063) 

2. 750 (0.1083) 

2.800 (0. 1102) 

2.850 (0.11221 

2.900 (0.1142) 
17 

2.950 (0.1161) 

3.000 (0.1181) 

3.05心（0.1201)

3.100 10.12201 

3. 1 50 (0. 12401 

3.200 (0.1260) 

3. 250 (0. 1280) 

3.300 (0.1299) 

11 

12 

13 
5 

6 

14 

15 
7 

8 
16 

9 

HINT：” New shims have the thickness in milli-

meters imprinted on the face. 

P03531 

Intake valve clearance (Cold): O. 15 - 0.25 mm  (0.006 - 0.01 O in.) 

EXAMPLE: The 2.800 mm  10白 1102in.) shim is installed, and the mea-
～－－...I -1－－一一一一一 _ A ii r-r. 



ENGINE MECHANICAL 正ngineTune司 Up EM・13

Adjusting Shim Selection Chart ｛震xhaust)

New shim thickness mm (in.) 

Thickness 
No. 

1 I 2.500 10.oss4) 
' 2 2.550 (0.1004) 

3 2.600 10.1024) 

4 I 2.650 10.1043l 
5 2.7CO 0.1063) 

' 6 2.750 0.1083) 

L.-7 2.soa 0.11021 

8 2.850 0.1122) 

s I 2.soo 10.1142) 

山
川

h
一
山
山
一
竹
一
刊
は
一
日
一
日
立
内
一
時
一
げ

Thickness 

壬型白色~1J」
3.000 (0. 1181) 

3.050 (0.1201) 

3. 100 (0. 122QLJ 
3. 1 50 (0. 1240) 

3.200 10‘1260) 
3. 250 (0. 1280) 

3‘300 (0. 1299) 

HINT: New shims have the thickness in milli 

meters imprinted on the face. 

Exhaust valve clearance (Cold): 0.28 - 0.38 mm  (0.011 - 0.015 in.) 

EXAMPL正’ The2.800 mm  (0.1102 in.) shim is installed, and the mea-

sured clearance is 0.450 mm  (0.0177 in.). Replace the 2司 800mm  



EM-14 

問：
EM7891 

P03676 

P03677 

P03679 

Seal Packing 
に7

ENGINE MECHANICAL 豆ngineTune-Up 

II 

10. REINSTALL CYLINDER HEAD COVERS 

(a) Apply seal packing to the cylinder head as shown in 
the figure. 

Seal packing: Part No. 08826田 00080or equivalent 

(b) Install the two gaskets to the head cover. 

(c) Install the head cover with the twelve seal washers 
and screws. Uniformly tighten the sc問 wsin several 

passes. 

Torque: 25 N・m (250 kgf・cm,21拘置lbf)

11. REINSTALL THROTTLE 80DY 
(See page Fト36)

12開 REINSTALLEGR VALVE AND PIP臣

(a) Install two new gaskets, the EGR valve and pi担eas-
sembly with the four bolts. 

Torque: 26 N・m (260 kgf・cm,19 ft-lbf) 

(b) Connect the vacuum hose to the EGR valve. 

13幽 REINSTALLEGR VACUUM MODULATOR AND VSV 

(a) Install the EGR vacuum modulator and VSV assem・ 
bly with the bolt. 

(b) Connect the two vacuum hoses to the EGR valve. 

(c) Connect the EGR VSV connector. 

14. RECONNECT討IGH-TENSIONCORDS TO SPA院KPLUGS 

15町 REINSTALLINτERCOOLER 
(See steps 12, 13 on page TC-20) 



Check Connector 

Fド4058

EC 1795 

ENGINE MECHANICAL Engine Tune-Up EM-15 

Tachometer INSPECTION AND ADJUSTMENτOF IGNITION 
TIMING 

1. WARM UP ENGINE 

Allow the engine to warm up to normal operating temper-
a tu re岨

2. CONNECT TACHOMEτER 

Connect the test probe of a tachometer to terminal JG 
e of the check connector. 
NOTICE: 
• NEVER allow the tachometer terminal to touch習round

as it could result in damage to the i宮niterand/or igni-
tion coil. 

• As some tachometers are not compatible with this ig-
nition system, we recommend that you confirm the 
compatibility of your until before use. 

3. INSPECT AND ADJUST IGNITION TIMING 

(a) Using SST, connect terminals TE1 and E1 of the 
check connector. 

SST 09843-18020 

(b) Using a timing light, check the ignition timing. 

Ignition timing: 10° BTDC @ idle 

(c) Loosen the two hold-down bolts, and adjust by turn-
ing the DISTRIBUTOR. 

(d) Tighten the hold down bolts, and recheck the ignト
tion timing目

Torque: 39 N・m (400 kgf・cm, 29 ft・lbfl 

(e) Remove SST. 

SST 09843 18020 

4. FURTHER CHECK IGNITION TIMING 

i笹川tiontiming 12 21 ° BτDC@ idle 

凶NT: The timing mark moves in a range between 12° 

and 21°. 

5圃 DISCONNECTTACHOMETER ANDτ！MING LIGHT FROM 
ENGINE 



-MEMOー



TURBOCHA開。ERSYSτEM 

Page 

DESCRIPTION ………・・…...・H ・－－一……冒目...・H ・口…口目・一－ TC同2

PRECAUTIONS ..同………........ー...・H ・－－…………….... TC-5 

TROUBLESHOOTING……‘ ．事旬，n ・p・...…....... TC-6 

TURBOCHARG在R…….....掴・H ・H ・－－…・H ・H ・－………回日… TC-8 

TC”1 

INTERCOOlER ，…・……….....・H ・－………u …日 τC-24

田範



翻

TC”2 

。ESCRIPTION

(Water Cooling Type) 

TC0075 TCQ070 
P03239 TCC0B9 

TURBOCHARGER SYSTEM Description 

(t/ Impeller Wheel 

lntercooler (Air Cooling Type! lntercooler 

Coolant 

FulトFloating
Bearing 

Systems which increase the amount of air sent to the engine are either turbocharger type (using exhaust 

gas to turn the turbine) or supercharger type (using the engine crankshaft, etc. to mechanically turn the 
pump, etc.). For CELICA 35句 GT在engine,the turbocharger type has been adopted. 

The turbocharger is a device which increases engine output by sending a greater amount of aiトfuelmix 

ture to the engine than under normal conditions目

Engine output depends upon the volume of the aiトfuelmixture ignited per unit of time. Therefore, to in-

crease engine output, the most effective method is to send a greater amount of印トfuelmixture into the 
cγlinder. 

In other words, by installing a special turbocharger and providing a higher air-fuel mixture than usual, en 
gine output can be increased by increasing the average combustion pressure without increasing the engine 
speed. 



Turbocharging 
Pressure VSV 

TURBOCHARGER SYSTEM - Description 

o;> 

Turbine Wheel Turbocharger 

TCOn28 

Operation of Turbocharger 

TC-3 

lntercooler 

Air 
Flow Air 
Meter Cleaner 

Exhaust gas acts on the turbine wheel inside the turbine housing, causing it to revolve司 Whenthe turbine 
wheel revolves, the impeller which is located on the same shaft also revolves, compressing the intake air 

which has passed through the air flow meter from the air cleaner. When expelled from the compressor 

housing the compressed air is supplied to the cylinders. When the engine speed increases, the exhaust gas 

volume increases and the turbine wheel悶 volutionsincrease (approx. 20,000 - 110,000 rpm), thus the 
turbocharged air pressure grows greater and engine output increases町

Waste Gate Valve 

Although on the one hand high output is achieved by turbo-charging, if the turbocharged air pressure bφ 

comes too high, knocking occurs and, on the contrary, a reduction in engine output is caused. If the turboゃ

charged air pressure exceeds the prescribed air pressure, the flow of exhaust gas by passes the turbine, 

controlling turbine wheel revolutions and tuめochargedair pressure. This by-pass valve which controls the 

quantity of exhaust gas flowing to the turbine is called the waste gate valve. When the turbocharged air 

pressure exceeds the prescribed pressure, the actuator operates, the waste gate valve opens and part of the 

exhaust gas by“passes the turbine. This causes a drop in the turbine revolution rate and controls the turbo-

charged air within the prescribed limits. 

lntercooler (Air Cooling Type) 

The intercooler cools the turbocharged air (intake air) put out by the turbochager, thereby increasing the 

air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls 

and the occurrence of knocking is suppressed，日ivingan increase in engine output. 

'T'L- t""-1'－－勺P＂＇＂＇・m争《伊A内~·~伊目~ －－，、..ハハハl<nN+HnO In~~すaパ会すすh＜＞十rm n千すhρρn円 Inρ IIすili71nnすhPvρhwl向
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TC勝4 TURBOCHARGER SYSTEM Description 

lnte問。oler(Water Cooling Type) 

The intercooler cools the turbocharged air (intake air) put out by the turbocharger, thereby increasing t:1e 
air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls 
and the occurrence of knocking is suppressed, giving an increase in engine output. 

The Celica 35-GTE is equipped with a water cooled intercooler with improved cooling capability. The in-
tercooler, located above the engine, cools the boosted air by way of the water cooled by the sub-radiator 
located in the front of the vehicle. 



TC0054 

TC0058 

TURBOCHARGER SYSTEM Precautions TC-5 

＼ 

PRECAUTIO柑$

1 . DO not stop the engine immediately after pulling a trailer 
or high speed or uphill driving. Idle the engine for 20 -
120 seconds, depending on the severity of the driving 

condition. 

2. Avoid sudden racing or accele問 tionimmediately after 
starting a cold engine. 

3. If the engine is run with the air cleaner removed, foreign 
material entering will damage the wheels which run at 
extremely high speed. 

4. If the turbochar自eris defective and must be replaced, 

first check for the cause of the defect in reference to the 
following items and replace parts if necessary: 

• Engine oil level and quality 

• Conditions under which the turbocharger was used 

• Oil tines leadin盟tothe t日rbocharger

5. Use caution when removing and reinstalli口gthe turbo同

charger assembly. Do not drop it or bang it against any-
thing or grasp it by easily-deformed parts, such as the ac-

tuator or rod, when moving it. 

6. Before removing the turbocharger. plug the intake and 
exhaust ports and oil inlet to prevent entry of dirt or other 
foreign material. 

7姐 If時 placingthe turbocharger, check for accumulation of 
sludge particles in the oil pipes, and if necessary, replace 
the oil pipes. 

8. Completely remove the gasket adhered to the lubrication 
oil pipe flan盟eand turbocharger oil flange. 

9. If replacin自 boltsor nuts, do so only with the specified 
円ewones to自uardagainst breakage or deformation院

10. If replacin自theturbocharger, put 20 cc ( 1 . 2 cu in. I of oil 
into the turbocharger oil inlet and tum the i柏戸eilerwheel 
by hand to spread oil to the bearing“ 

11胃 Ifoverhaulin自orreplacing the en自i口e,cut the fuel supply 
after reassembly and crank the engine for 30 seconds to 
distribute oil to throughout the engine.τhen allow the en-
gine to idle for 60 seconds. 



TC-6 TURBOCHARGER SYSTEM - Troubleshooting 

TROUBLESHOOTll唱G
HINT: Before troubleshooting the turbocharger, first check the engine itself. (valve clearance, engine 
compress旧n,ignition timing etc.) 

INSUFFICIENT ACCEl監RATION,LACK OF POWER OR EXCESSIVE FUEL 
CONSUMPTION 

(Possible Cause) 

1.τURBOCHA股GINGPRESSURE TOO LOW 

2. I司ESTRICT芭DINTAKE AIR SYSTEM 

3脚 LEAKIN INTAKE AIR SYSTEM 

4. RESTRICTED EXHAUST SYSTEM 

5. LEAK IN EXHAUST SYSTEM 

6. ERRATICτURBOCHARGER OPERATION 

(Check Procedure and Correction Method) 

Check turbocharging pressure. (See page TC-8) 

Turbocharging pressure: 
53 - 81 kPa 
(0.54 - 0.83 kgf/cm竺1.8- 11 .8 psil 

If the pressure is below specification, begin diagno-

sis from item 2. 

Check intake air system, and repair or replace parts 
as necessary. (See page TC 8) 

Check intake air system, and repair or replace parts 
as necessary. (See page TC『 8)

Check exhaust system, and repair or replace parts 
as necessary. (See page TC 8) 

Check exhaust system, and repair or replace parts 
as necessary. (See page TC 8) 

Check rotat旧nof impeller wheel. If it does not turn I 

or turns with a heavy drag, replace the turbo『｜
charger assembly. ' 

Check axial and radial plays of impeller wheel. 
'-' (See page TC-1 6) 

Axial play: 0聞 13m m  (0.0051 in.) or less 
Radial play: 0.18 m m  (0阻0071in.) or 梅田

If not within specification, replace the turbocharger 
assembly. 



TURBOCHARGER SYSTEM Troubleshooting TC・7

ABNORMAL NOISE 

(Possible Cause) (Check Procedure and Correction Method) 

1. TURBOCHARGING HEAT INSULATOR 
RESONNANCE c
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2‘EXHAUST PIPE LEAKING OR VIBRATING Cb己ckfor deformed exhaust pipe, loose mount 
bolts or damaged gasket, and repair or replace as 
necessary. 

3. ERRATIC TUR隠OCHARGEROPERATION Refer to item 6 of INSUFFICIENT ACCELERATION, 
LACK OF POWER OR EXCξSSIVE FUEL CON-
SUMPTION. 

監XCESSIVEOil CONSU附PTIONOR WHITE EXHAUST 

(Possible Cause) (Check Procedure and Correction Method) 

FAULTY TURBOCHARGER SEAL Check for oil leakage in exhaust system. 
• Remove the turbine elbow from the turbocharger 
and check for excessive carbon deposits on the 
turbine wheel. Excessive carbon deposits indiト
cated a faulty turbocharger. 

Check for oil leakage in intake air system. 
］・ Checkfor axial and radial plays in impeller wheel, 

and replace the turbocharger, if necessary. 
(See page TC-16) 

Axial play: 0.13 mm  {0.0051 in.) or less 
Radial play: 0.18 mm  (0.0071 in.) or less 

NOTICE: There is some oil mist from the PCV in 
the blowby gas so care must be taken not to diag-
nosis this as an oil leakage from the turbocharger岡



TC-8 TυRBOCHARGER SYSTEM Turbocharger 

TURBOCHARGER 

ON-VEHICLE INSPECTION OFτURBOCHARG監R

1. INSPECT INTAKE AIR SYSTEM 

Check for leakage or clogging between the air cleaner刀

and turbocha伊 rinlet and between the t帥 ocha匂eroutti! 
Jet and cylinder head. 

• Clogged air cleaner …口 Cleanor replace element 

。Hosescollapsed or deformed ..... Repair or replace 

• Leakage from connections . . Check each connectio~I 
and repair 

• Cracks in components ... Check and replace 

2咽 INSPECTEXHAUST SYSTEM 

Check for leakage or clogging between the cylinder 
and turbocharger inlet and between the turbocharger ouも
let and exhaust pipe. 

• Deformed components ..”.. Repair or replace 

• Foreign material in passages ….. Remove 

• Leakage from components ..... Repair or replace 

• Cracks in components…ー Checkand replace 

3. JNSPECτACTUATOR OPERATION 

(a) Disconnect the actuator hose. 

(b) Using SST (turbocharger pressure gauge), apply ap-
prox. 61 kPa (0.62 kgf/cm2, 8.9 psi) of pressure to 

Approx. I the actuator and check that the rod moves. 
61 kPa 

53 81 kPa 

If the rod does not move, replace the turbocharger as-'. 
sembly. 

SST 09992 00241 

NOTICE: Never apply more than 98 kPa (1.0 kgf/cm2, 
14. 3 psi) of pressure to the actuator. 

4. CHECK TURBOCHARGING PRESSURE 

(a) Using a 3 way connector, connect SST (turbocharg-
er pressure gauge) to the hose leading to the intake 
manifold. 

SST 09992-00241 

(b) While driving with the engine running at 2,800 rpm 
or more with the throttle valve fully open in the 4th 
gear, check the turbocharging pressure. 

Standard press日re: 53 - 81 kPa 
(0.54 0.83 kgf/cm2, 7.8 - 11”g 
psi) 

If the pressure is less than that specified, check the in-
take air and exhaust systems for leakage. If there is no 
leakage, replace the turbocharger assembly. 

If the pressure is above specification, check if the actua-
tor hose is disconnected or cracked. If not, replace the 
turbocharger assembly. 



Fl3041 

Fl295fi 

F12957 

TURBOCHARGER SYSTEM - Turbocharger TC-9 

To Ignition Switch (ST1) 

To EFI Main Relay 

Ohmmeter 

Continuity 

Ohmmeter 

No Continuity 

、喝

5. INSP藍CTIMPELLER WHE韮LROTATION 

(See step 1 on page TC-16 J 

5冒 INSPECTTURBOCHARGING PRESSURE VSV 

Turbocharging 
Pressure VSV 

Engine ECU 

STA 

十B（十日1)

TPC1 

E1 

(a) Using an ohmmeter, check that there is continuity 
between the terminals. 

Resistance (Cold): 24 - 30 0 

If there is no continuity, replace the VSV. 

(b) Using an ohmmeter, check that there is no continu-
ity between each terminal and the body. 

If there is continuity, replace the VSV. 

(c) Check that air does not flow from pipes E to F. 

7. INSPECT TURBOCHARGING PRESSURE SENSO侭
(See page Fト42)



TC-10 

lntercooler Protector 

lntercooler 

Air Inlet 

Alternator 

Oil Dipstick 

Water Outlet Hose 

No. 2 Alternator 
Bracket 

Turbine Outlet Elbow 
Heat Insulator 

τURBOCHARGER SYSTEM - Turbocharger 

COMPONENTS 

(Air Ccoling Type) (Water Cooling Type) 

電

-lntercooler 

護単一AirInlet 

内~

電
句＠

噛G

Turbocharger Heat 
Insulator 

「5弘 TurboWater 
re与 Pipe。IS,_i 

＼品＠一一一φGasket

自ず／
Side Bearing 
Housing Plate 

Turbocharger 

Turbo Oil Pipe 

祉~百五岡 Spe州ed 凶que P03258,B 



CH0840 

CHO叫けぐ＂＼~

CH0843 

TURBOCHARG韮RSYSTEM Turbocharger TC-11 

吋ー

J 

RE附OVALOF TURBOCHARGER 

1匙 DRAINENGINE COOLANT 

2掴 REMOVEALTERNATOR 

(a) Loosen the idler pulley bolt and adjusting bolt, and 
remove the drive belt町

(b) Disconnect the alternator connector from the lead 
wire. 

(c) Remove the two bolts, disconnect the engine wire 

from the brackets. 

(d) Remove the two bolts and No.2 alternator bracket. 

(e) Remove the nut, and disconnect the alternator wire. 

(f) Remove the two bolts and alternator. 

3. REMOVE CATALYTIC CONVERTER 

(a) Remove the four bolts and RH converter stay. 



TC-12 

EM7961 

Eゐ~7963

TURBOCHARG臣RSYSTEM Turbocharger 

Front 

(c) Remove the three bolts, two nuts, catalytic convert-
er. Remove the gasket, retainer and cushion. 

(d) Remove the five bolts and front heat insulator. 

(e) Remove the four bolts and rear heat insulator. 

4 除EMOVEAIR INLET (Air Cooling Type} 

Using a clip remover, remove the seven clips and 剖rinlet. 

5. REMOVE INTERCOOLER COOL COVER 
(Air Cooling τγpe) 

Remove the three bolts and intercooler cover‘ 



TCCD66 

?03224 

P03225 

τC0'162 

TURBOCHARGER SYSTEM Turbocharger TC-13 

6園

＼ 

7. 

8. 

9. 

REMOVE INTERCOOLER 
(Air Cooling Type) 

(a) Remove the two bolts. 

(b) Disconnect the intercooler from the turbocharger 
and intake air connector, and remove the intercooler 
and air hose. 

(Water Cooling Type) 

(a) Remove the three bolts. 

(b) Disconnect the intercooler from the turbocharger 

and intake air connector, and remove the intercooler 
and air hose. 

REMOVE INTERCOOLER HEAτINSULATOR 

Remove the two bolts and heat insulator. 

REMOVE TURBOCHARG臣RH在ATINSULATOR 

Remove the three bolts and heat insulator. 

REMOVE OXYGEN SENSOR 

(a) 

(b) 

Disconnect the oxygen sensor connector. 

Remove the two nuts, oxygen sensor and gasket. 



TC-14 

TC0052 

TC0050 

TURBOCHARGER SYSTEM - Turbocharger 

(c) (d) 

(el 

10‘ REMOVE HEAτINSULATORS OF TURBINE OUTLEτE 
BOW 

(a) Remove the oil dipstick. 

(b) Remove the three bolts and RH heat insuli!tor. 

(c) Remove the two bolts and LH heat insulator. 

11. DISCONNECT HOSES 

(a) Water hose from radiator 

(b) Water hose from water inlet 

(c) Water by-pass hose from turbo water pipe 

(d) Vacuum hose from actuator 

(e) Oil hose from turbo oil pipe 

12. REMOV芭TURBOCHARGERSTAY 

Remove the three bolts and turbocharger stay. 

13時 REMOVEτυRBOCHARGER

(a) Remove the bolt and union bolt holding the No.1. 
turbo oil pipe to the cylinder block. Remove the twq' 
union bolt gaskets 



… ，／v/ 

TC0063 

τC0060 

~－＇ 

／」、

TURBOCHARGER SYSTEM - Turbocharger TC-15 

(b) Remove the four nuts, turbocharger and gasket. 

14. REMOVE TURBO Oil PIPE 

円emovethe two nuts, oil pipe and gasket. 

15. REMOVE TURBO WAτER PIPE 

Remove the two nuts, two bolts, water pipe and gasket. 

16‘ REMOVE SIDE BEARING HOUSING PLATE 

Remove the two nuts, housing plate and gasket. 

17邑 R臣MOVEτURBIN臣OUTL監TELBOW 

Remove the six nuts, outlet elbow and gasket. 
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TURBOCHARGER SYSTEM - Turbocharger 

Dial Indicator Needle 

INSPECTION OF TURBOCHARGER 

1. INSPECT IMPELLER WHEEL ROTATION 

Grasp the edge of the turbine wheel and turn it. Check 
that the impeller wheel turns smoothly. 

If the impeller wheel does not turn or if it turns with a 
drag, replace the turbocharger assembly. 

2‘ INSPECT AXIAL PLAY OF IMPELLER WHEEL 

Insert a dial indicator into the intake side .hole the turbine 
wheel edge by and check the axial play. 

Standard clearance: 0.13 m m  (0.00呂1in.) or less 

If the axial play is not as specified, replace the turbo-
charger assembly. 

3. INSPECT RADIAL PLAY OF IMPELLER WHEEL 

(a) From oil outlet hole, insert a dial indicator through 
the hole in the spacer bearing and set it in the center 

of the impeller shaft. 

(b) Move the impeller shaft in a radial directio, measure 
the radial play of the impeller shaft. 

Standard clearance: 0.18 mm  (0.0071 in.) or less 

If the radial play is not as specified, replace the turbo 
charger assembly. 
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INST ALLA Tl ON OF TURBOCHARGER 
(See page TC-10) 

NOTICE: After replacing the turbocharger assembly, for 
app問孔 20cc (1.2 cu in.I of new oil into the oil inlet and 
tum the impeller wheel by hand to splash oil on the bear-
ing. 

1. INSTALL TURBINE OUTLET ELBOW 

Install a new gasket and the outlet elbow with the six 

nuts” 

Torque: 64 N・m (650 kgf・cm, 47 ft-lbfl 

2. INSTALL SIDE BEARING HOUSING PLATE 

Install a new gasket and the housing plate with the two 
nuts. 

Torque: 11 N・m (120 kgf・cm,9 ft圃lbf)

3. INSTALL TURBO WATER PIP毘

Install a new gasket and the water pipe with the two nuts 
and two bolts. 

Torque: 11 N・m (120 kgf・cm, 9 ft-lbf) 

4. INSτAll TURBO Oil PIPE 

Install a new gasket and the oil pipe with the two nuts. 
Do not torque the nuts yet. 
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TURBOCHARGER SYSTEM Turbocharger 

5. INSTALL TURBOCHARGER 

(a) Install a new gasket and the turbocharger with the , 
four nuts. Do not torque the nuts. 

(b) Install the oil pipe with the bolt, two new gaskets 
and union bolt. Do not torque theむoltand union 
bolt. 

(c) Tighten the four nuts holding the turbocharger to • 
the exhaust manifold. 

Torque: 64 N刷開 (650 kgf・cm, 47 ft・lbf) 

(d) Tighten the two nuts holding the oil pipe to the tuト
bocharge仁

Torque: 17 N・m (175 kgf・cm, 13 ft-lbf) 

(e) Tighten the union bolt holding the oil pipe to the cyド

inder block” 

Torque: 51 Nザn(525 kgf・cm, 38 ft刷！bf)

(f) Tighten the bolt holding the oil pipe to the cylinder 
block. 

Torque: 43 N・m (440 k宮f・cm,32 ft-lbf) 
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6. INSTALL TURBOCHARGER STAY 

Install the turbocharger stay with the three bolts町

Torque: 

To turbocharger 
To cylinder block 

69 N・m (705 kgf・cm.51 ft-lbf) 
59 N・m (600 kgf・cm.43 ft・lbfl 

7. CONNECT HOSES 

(a) Water hose from radiator 

(b) Water hose from water inlet 

(c) Water by-pass hose from turbo water pipe 

(d) Vacuum hose from actuator 

(e) Oil hose from turbo oil pipe 

8. INSTALL HEAT INSULATOR OF TURBIN韮 OUTLETEし

BOW 

(a) Install the RH heat insulator with the three bolt目

(b) Install the LH heat insulator with the two bolt. 

(c) Install the oil dipstick gauge. 

自. INSTALL OXYGEN SENSOR 

(a) Install a new gaskets and the oxygen sensor with 
the two nuts陶

τ。明日＠： 44 N・m (450 kgf・cm,33 fHbf) 

(b) Connect the oxygen sensor connector. 
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τURBOCHARGER SYSTEM - Turbocharger 

10. INSTALL TURBOCHARGER HEAT INSULATOR 

Install the heat insulator with the three bolt. 

11. INSTALL INTERCOOLER HEAT INSULATOR 

Install the heat insulator with two bolts. 

12. INST All INTERCOOLER (Air Cooling Type) 

Connect the intercooler to the turbocha叩 rand intake ai~I 
connector, and install the intercooler with the two boltsぷ

(Water Cooling Type) 

浅
Vi 
誇

Connect the intercooler to the turbocharger and intake ai~ 
connector, and install the intercooler with the three boltsぷ

13調 INSTALlINT臣RCOOl芭RCOVER (Air Coolin自Type)

Install the intercooler with the three bolt. 
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14. INSTALL AIR INLET (Air Cooling Type) 

Install the cool air inlet with the seven clips. 

15. INSTALL CATALYTIC CONVERTER 

(a) Install the front heat insulator with the five bolts. 

(b) Install the rear heat insulator with the four bolts目

(c) Place the cushion, retainer and new gasket on the 
catalytic converter. 

(di Install the catalytic converter with the three bolts 
and two nuts. 

τorque: 2岳仲間（300kgf・cm, 22 ft-lbf) 

{el Install the RH converter stay with the four bolts. 

τorque: 59 N・m (600 kgf・cm, 43 ft-lbf) 
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τURBOCHARGER SYSτEM Turbocharger 

.¥ 

(f) Install the LH converter stay with the three bolts. 

Torque: 59 N・m 1600 kgf冒 cm,43 ft・lbf) 

16圃 INSTALL Al TERNA TOR 

(a) Install the alternator with the two bolts. 

τorque: 
12 m m  head bolt 19 N掴開 (195 kgf・c冊， 14 fHbf) 
14 m m  head bolt 52 N・m (530 kgf・c冊， 38ft-lbf) 

(b) Connect the alternator wire with the nut. 

(c) Install the No.2 alternator bracket with the two 

bolts. 

Torque: 
To turbine outlet elbow 

43 N・m (440 kgf・cm,3 2 ft-lbf) 

To No.1 alternator bracket 
39 N・m (400 kgf・cm, 29 ft-lbf) 

(d) Install the two clamps of the engine wire to eacht 
No.2 timing belt cover bolt. 

(e) Install the engine wire with the two bolts. 

{f) Connect the alternator connector to the lead wire. 

(g) Install the drive belt. 
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17. Fill 開 GINEWITH COOLANT 

18. START ENGINE AND CHECK FOR LEAKS 

19. CHECK ENGINE Oil LEVEL 
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TURBOCHARGER SYST正M - lntercooler 

To Fuse ENGIN正10A 

lntercooler 
Coolant 
Water 
Pump 

Level Warning Sensor 

l吋TERCOOL藍R(Water Cooling Type) 

SYST監M CIRCUIτ 

21 16 

lntercooler ECU 
9 

3 

To EFI ECU (IDL) 

To EFI ECU (WINI 

lntercooler 
Coolant Level 
Warning 
Sensor 

ON”VEHICLE INSPECTION OF INTERCOOLER 

1. INSPECT OPERATION OF CHECK ENGINE WARNING 

LIGHT 

(a) Turn the ignition switch ON. 

(b) Check that the warning light comes on. 

(c) When the engine is started, check that the warning 

light goes out. 

(d) Disconnect the intercooler coolant level warning 

sensor connector. 

(e) Check that the warning light does not light up. 

(f) Open the throttle valve, and check that the warnin自

light comes on after approx. 20 seconds. 

｛日） Reconnect the intercooler coolant level warning sen-
sor connector. 

(h) Check that the warning light goes out. 

2. INSPECT OPERATION OF INTERCOOLER WATE除PUMP

(a) Turn the ignition switch ON and engine running. 

(b) Open the throttle valve, and check that the water 

pump rotates. 

，，、｝ IA/he>n すhρ すhmすすla H~IHo •e ~lnea,.j ~ha~I, ＋与、内＋ >ho 



τURBOCHARGER SYSTEM - lntercooler TC-25 

Wiring Harness Side INSPECTION OF INTERCOOLER ECU CIRCUIτ 

e"1C 1 

Check for 

Continuity 

Voltage 

Continuity 

Filler Cap 

COOC34 

τester connection 

4 Ground 

7 -Ground 

2 -Ground 

3 -Ground 

INSP霊CTINTERCOOLE院ECUFOR CIRCUIT 

LOCATION (ECU): Under the, instrument panel on the 

passenger side. 

Disconnect the connector from the intercooler ECU, and 

check the connector on the wiring harness side as shown 

in the chart below. 

Condition Specified value 

Cont1nu1ty 

Ignition SNV ON Battery voltage 

Level warning sensor ON (float up) Continuity 

Level warning sensor OFF (float down) No continuity 

Cl監ANINGOF INτERCOOLER RADIATOR 
Using water or a steam cleaner, remove any mud and dirt 
from the radiator core. 

CAUTION: If using a high pressure type cleaner, be 

careful not to deform the fins of the radiator core. If the 
cleaner nozzle pressure is 2,942 - 3,432 kPa (30 - 35 
kgf/cm2, 427 - 498 psi), keep a distance of at least 40 

50 cm (15置75 19.69 in.) between the悶 diatorcore 

and cleaner nozzle. 

INSPECTION OF INTERCOOLER RADIATOR 

1陸 INSPECT INτERCOOLER COOLANT FILLER CAP 
Radiator Cap Tester 

Using a radiator cap tester, pump the tester and measure 

the relief valve opening pressure. 

2. 

Radiator Cap Tester 

Standard openin宮pressure:
74 - 103 kPa 
(0.75 - 1目05k自f/cm2,10.7 14.9 psi) 

Minimum opening pressure: 

5習kPa(0.6註gf/cm2,85 psi) 

If the opening pressu問 isless than minimum, replace the 

filler cap. 

INSPECT INTERCOOLER COOLING SYSτEM FOR LEAKS 

(a) Fill the cooling system with coolant, and attach a ra恥

diator cap tester. 

(b) Warm up the engine. 

(c) Pump it to 118 kPa (1.2 kgf/cm2, 17 .. 1 psi), check 
that pressure does not drop. 

If the pressure drops, check for leaks the hoses, radiator 
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lntercooler 

Sub Radiator 

TURBOCHARGER SYSTEM lntercooler 

COMPONENTS 

lntercooler Coolant 
Filler Cap 

午
？～～J 

lntercooler Coolant 
Water Level Sensor 

Reservoir Tank 

Radiator Water Hose 

Radiator Water Pipe 

Radiator Water Pipe 

轡軍勢

lntercooler 
Water Pump 
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Am打、eter 

PO'.'l344 

TURBOCHARGER SYSTEM lntercooler TC-27 

OFF 

INSPECTION OF INTERCOOLER COMPONENTS 

1. INSPECT INTERCOOLER COOLANT LEVEL WARNING 
SENSOR 

2. 

(a) Check that there is continuity between the terminals 
with the switch ON (float up). 

(b) Check that there is no continuity between the termi 
nals with the switch OFF (float down). 

If operation is not as specified, replace the sensor町

INSPECT INTERCOOLER WATER PUMP 

(a) Connect the battery and ammeter to the water 
pump connector. 

(b) Check that the water pump rotates smoothly, and 
check the reading on the ammeter. 

Standard amperage：開 1闇5 2ョ1A 
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DIAGNOSIS SYSTEM 

TROUBLESHOOTING WITH VOL T/OHMMEτER …..... 

AIR INDUCTION SYSTEM 

Air Flow Met11r .. 

Throttle Body 咽刷．

在LECTRONICCONTROL SYSTEM 

Solenoid Resistor …一
Water Temperature Sensor園面盆

Turbocharging Pressure Sensor …日

Engine (and ECT) 
Electronic Controlled Unit （芭CU)

Fト1

Page 

Fト2

Fl-11 

Fト31

Fト31

Fl-33 

Fト40

F!-40 

Fト41

置盟Fト42

Fト43
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DESCRIPTION 

The ECU contains a built」nself-diagnosis system by which 
troubles with the engine signal network are detected and 
a”CHECK" engine warning light on the combination meter 
lights up. 

By analyzing various signals as shown in the later table (See 
page Fl 7) the ECU detects system malfunctions relating 

to the sensors or actuators. 
The self diagnosis system has two modes, a normal mode 

and a test mode. 

If a malfunction is detected when in the normal mode, the 
ECU lights up the "CHECK”engine warning light to inform 
the driver of the occurrence of a malfunction. (For some 
codes the light does not come on.) The light goes off a廿
tomatically when the malfunction has been repaired.呂ut
the diagnostic code(s) rem剖nsstored in the ECU memory. 
The ECU stores the code(s) until it is cleared by removing 

the EFI fuse with the ignition switch off. 

The diagnostic code can be read by the number of blinks 
of the ”CHECK”engine warning light when TE 1 and E 1 
terminals on the check connector are connected. When 2 
or more codes are indicated, the lowest number (code) will 
appear first. 

If a malfunction is detected when in the test mode, the ECU 
lights up the ”CHECK”engine warning light to inform the 
tecnician of the occurrence of a malfunction (except for 
code Nos. 42, 43 and 51). In this case,TE2 and E1 termト
nals on the check connector should be connected as shown 
later. (See page Fl 5). 

In the test mode, even if the malfunction is corrected, the 
malfunction code is stored in the ECU memory even when 
the ignition switch is off (except code Nos. 42, 43 and 51). 
This also applies in the normal mode. 

The diagnostic mode (normal or test) and the output of the 
”CH在CK”enginewarning light can be selected by connect会

ing the TE 1, TE2 and E 1 terminals on the check connec町

tor, as shown later. 

A test mode function has been added to the functions of 

the self-diagnosis system of the normal mode for the pur-
pose of detecting malfunctions such as poor contact, which 
are difficult to detect in the normal mode. This function 
fills up the self-diagnosis system. The test mode can be 
implemented by the technician following the appropriate 
procedures of check terminal connection and operation 
described later. (See page Fl 5) 
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"CHECK”ENGINE WARNING LIGHT CHECK 

1” The ”CHECK”engine warning light will come on when the 
ignition switch is placed at ON and the engine is not 
running調

2. When the engine is started, the ”CHECK”engine warn-
ing light should go off目

If the light remains on, the diagnosis system has detected 
a malfunction or abnormality in the system. 

OUTPUT OF DIAGNOSTIC CODES 
(No『malmodel 

To obtain an output of diagnostic codes, proceed as follow: 

1. Initial conditions 

(a）日atteryvoltage 11 V or more 

(b) Throttle valve fully closed (throttle position sensor IDL 
points closed) 

(c) Transmission in neutral range 

(d) Accessories switched OFF 

(e) Engine at normal ope悶 tingtemperature 

S手T I 2. Turn the ignition switch ON. Do not start the engine. 

3. Using SST, connect terminals Tξ1 and E 1 of the check con-

nector. 

SST 09843 18020 

4胃 Readthe diagnostic code as indicated by the number of 
flashes of the ”CHECK”engine warning light. 

Diagnostic Codes (See page Fト7)

(a) Normal Sγstem Operation (no malfunction) 

• The light will alternately blink ON and OFF at 
0.26-second intervals. 

(Seconds) 

関
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Code No. 13 

0.52 

h~1 
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Code No. 32 
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陥 ~w 氾 SW ら SW lG SW 
OFF 

2od hm' j 

EM9413 

5. 

(b) 

(c) 

Malfunction Code Indication 

• In the event of a malfunction, the light will blink ev『

ery 0.5 seconds. The first number of訂linkswill 
equal the first digit of a 2-digit diagnostic code and, 
after a 1.5 second pause, the 2nd number of blinks 
will equal the 2nd. If there are two or more codes, 
there will be a 2司 5-second,pause between each 

code. 

• After all the codes have been output, there will be 
a 4. 5-second pause and they will all be repeated 

as long as the terminals TE 1 and E 1 of the check 
connector are connected. 

HINT: In the event of a number of trouble codes, in-
dication will begin from the smaller value and continue 

to the larger. 

(2 trip detection logic) 
Diagnostic codes 21 use ”2 trip detection logic’ぺWith
this logic, when a malfunctions is first detected, the 
malfunction is temporarily stored in the ECU memory調

If the same case is detected again during the second 
drive test, this second detection causes the ”CHECK” 
Engine Warning Light to light up. 
The 2 trip repeats the same mode a 2nd time‘ 

(However, the ignition switch must be turned OFF be 
tween the 1st time and 2nd time.) In the Test Mode, 
the ”CHECK”Engine Warning Light lights up the 1st 
time a malfunction is detected. 

After the diagnostic check, remove the SST. 

SST 09843 1 8020 
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{Test model 

HINT: 

Fト5

• Compared to the normal mode, the test mode has high 
sensing ability to detect malfUnctions. 

• It can also detect malfunctions in the starter signal ciト

cuit, air conditioner signal and neutral start switch signal. 

• Furthermore, the same diagnostic items which are de-
tectE)d in the normal mode can also be detected in the 

test mode. 

To obtain an output of diagnostic codes, proceed as follows: 

1 Initial conditions 

(a) Battery voltage 11 volts or more 

(b) Throttle valve fully closed (throttle position sensor IDL 

points closed) 

(c) Transmission in neutral range 

(d) Accessories switched OFF 

2. First, using SST, connect terminals TE2 and E 1 of the check 
connector, then turn the ignition switch on to begin the 
diagnosis in the test mode. 

SST 09843-1 8020 

HINT: To confirm that the test mode is operating, check 
that the ”CHECK”engine light flashes when the ignition 
switch is turned ON. 

3. Start the engine and drive the vehicle at a speed of 10 km/h 

or higher. 

4‘ Simulate the conditions of the malfunction described by 

the customer調

5. Using SST, connect terminals TE1 and芭1of the check con-
nector 

SST 09843』 18020

6. Read the diagnostic code as indicated by the number of 
flashes of the "CHECK”engine warning light. 
(See page Fト7)
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7. After the diagnosis check, remove SST. 

SST 09843-18020 

HINT: 
• The test mode will not start if terminals TE2 and E 1 are 

connected after the ignition switch is turned on. 

• The starter signal and vehicle speed signal will be diag 
nosed by the ECU as malfunctions, and code Nos. 42 

and 43 will be output, if the operation in 3 above is not 
performed. 

CANCεLUNG DIAGNOSTIC CODE 

1 After repair of the trouble area, the diagnostic code retained 
in memory by the ECU must be cancelled out by removing 
the fuse ”EFI 15A”for 10 seconds or more, depending 
on ambient temperature (the lower the temperature, the 
longer the fuse must be left out) with the ignit旧nswitch 

OFF. 

2目

HINT: 
• Cancellation can also be done by removing the battery 

negative (-) terminal, but in this case, other memory 
systems (clock, etc.) will also be cancelled out. 

• If the diagnostic code is not cancelled out, it will be re冊

tained by the ECU and appear along with a new code 
in the event of future trouble. 

• If it is necessary to work on engine components requiト
ing removal of the battery terminal, a check must first 
be made to see if a diagnostic code has been recorded. 

After cancellation, perform road test of the vehicle to check 
that a normal code is now read on the ”CHECK”engine 
warning light. 

If the same diagnostic code appears, it indicates that the 
trouble area has not been repaired thoroughly. 

DIAGNOSIS INDICATION 

1” When 2 or more codes are indicated, the lowest number 
(code) will appear first. 

2. All detected diagnostic codes, except codes No目51and 
No. 53, will be retained in memory by the ECU from the time 
of detection until cancelled out. 

3. Once the malfunction is cleared, the ”CHECK”engine 
warnin司lighton the combination meter will go off but the 
diagostic code(s) remain stored in ECU memory (except for 

codes No.43, No.51 and No目53).
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DIAGNOSτIC CODES 

HINT: 
骨 Parameterslisted in the chart may not be exactly same as your reading due to type of the instruments 

or other factors. 

勢 Ifa malfunction code is displayed during the diagnostic code check in test mode, check the circuit for 

that code listed in the table below (Proceed to the page given for that circuit). 

普 1

Number of ”C討ECK"

Code 
blinks ~~~fig 骨2 See 

”CHECK” System Diagnosis Trot』bleArea 
No守

War豆n7~me
Memory Page 

g light 蜘m凶IT副
Mode Mode 

一一町U1J1JUUlJL Normal Output when no other code is recorded. 

Fl1401 

• NoG1. G2or N芭signalis i';J'.;'l to the ECU 
• Oi.~n or short in NE, G circuit 

_llllll___ RPM • D ributor 
12 

Signal 
ON N‘A for 2 secs. o『 moreafter turns ON. 

: ~i~n or short in ST A circuit 
。

Fl1606 
申 Openin GA circuit. 

…心的孔 RPM NE signal is not~~＼＇~~ to ECU for 0. 1 sec. • Of.~n or short in NE circuit 
13 Signal 

ON ON or more when e speed is 1,000 rpm • D ributor 。
or more. •ECU 

Fl1607 

母 Openor short in IGF or IGT 

14 一＿＿JUUU11l ~nition ON N.A. 
IGF signal from igniter is not input to ECU circuit from igniter to ECU 。Fl 23 

gnal for 8-11 consecutive ignition. ＝ ~~jer Fl1608 

• ~f~n or short in heater circuit I 
N.A. 

Open or short in heater circuit of oxygen xygen sensor 
sensor for 0.5 sec. or more. IHTI : ~c8gen senso.1 heater 。Fl 30 

Oxygen 
21 一一肌L… Sensor OFF At normaled~~~~~ speed !below 60 r&r 

Signal and iT;u~n is above 1, 500 r 1 •Open or short in oxygen 

ON ~~~ e of oxygen sens()fJ'.i~~al ) is sensor circuit 
ced to between 0.35 V continu- :o正c0gensensor 

ousl~ for 60 secs手 ormore. 

Fll609 軒 3I trip detection logic) 

Water •Open or short in water temp‘ 

22 一月UUlー
Temp. 

ON ON 7:,en or short in wate[T~~j· sensor circuit sensor circuit 。Fト21
Sensor 0.5 sec. or more』 •Water temp. sensor 

Fl1610 Signal •ECU 

Intake 
Air 特3 •Open or short in intake air 

24 ____JlJLJ1Jjj] fl Temp. ON ON Open or short in intake air tem~‘A~ensor temke ‘ sensor circuit 。Fl 18 
Sensor 

circuit for 0.5 sec』 ormore. IT I • lnta air temp. sensor 

Fl1611 Signal 
•ECU 

At idling, o』p5enor short detected continu-
Air Flow ou~~ for 0 sec. or more in air flow meter 

31 見1llJ1ー… Meter ON ON Cir t. 。F卜18
Signal 骨 Open- VC 。Openor short in air flow 

Fl1612 • Short VC 在2
meter circuit 

gp;n or short detected continuous~ for 
。Airflow meter 

_fU1nJUL. 
Air Flow 

secト ormore in air flow meter rcuit. ＠在cu
32 Meter ON ON . ~R~~ -E2 

。Fi 18 
Signal • - VS-VC Fl1613 

Turbo-

34 JlnJUlJU江L charging 
ON N.A. 

Abnormal over char日eduring high load 。
Pressure driving‘ •Open or short in turbocharg-

F!2818 Signal ing ｛：~essure sensor circuit 
-Tur charging pressure 

Turbo” sensor 

IUCT JU¥111¥Jl 
charging Open or short detected continuously for 

噂 Turbocharger
35 Pressure ON ON 0.5 sec唱。rmore in turboch日rgingpressure • ECU 。

Fl-26 
Sensor sensor signal circuit. {PIM) 

Fl4549 Signal 

Throttle Open or short detected in throttle position •Open or short in throttle pos卜
Position sensor signal IVTAI for 0.5 sec. or more. 

41 一JlJlJULJL OFF ON tion sensor crrcurt 。Fl 16 Sensor 
IDL contact is ON and VTA output exceeds •Throttle position sensor 

F!1614 
Signal 

1.5 v. 。芭cu
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DIAGNOSTIC CODES (Cont’d) 

持 1

Number of ”CHECK" 

Code 
blinks 0~；~ig 長2 See 

No. 
”CHECK” System Diagnosis Trouble Area 

Memory Page 
Engine 

Warning ~1ght Normal Te鈴
Mode Mode 

〆
Vehicle SPD s~g~al is not input to the ECU for at •Open or short in 

42 _Jm店Ul孔 Speed 
OFF OFF 

least econds durin日highload driving Ve~ed sensor circuit 。
Sensor with eng'rne speed between 2,500 rpm and • hicle speed sensor 

Fl1615 
Signal 5,000 rpm. 。ECU

•Open or short in starter signal 

Starter 
、 Starter signal (STAI is not input to ECU ClrCUlt. 

43 _Jln町肌
Signal N.A. OFF even once until engine reaches 800 rpm or •Open or short in IG SW  or × Fl 22 

more when cranking. main relay circuit 
F!1616 • ECU 

Knock w~コt~~~~~eUs~f}r~t between 1, 600 rpm and 
• Open or short in knock sensor 
c1rcu1t 

52 一一…官官「れJγしー Sensor ON N.A. 7, from knock sensor is not •Knock sensor (looseness, etc.) 
。

Signal inpu r revolutions. IIくNKI
場 ECUド11618

Knock ~~:\1~＇；；＇ speed is between 700 rpm and 
53 JU可mnnmL Control ON N.A. ~~i~n and ECU (for knock control) •ECU × 

Signal mallun is detected. 
F¥1619 

• lntercooler level switch 

54 J山田四日出札 lnteト
ON N.A. lntercooler motor stop. 

• lntercooler ECU 。Fl 28 
cooler • lntercooler円1otor Fl 29 

P03680 。lntercoolercircuit 

• A/C switch circuit 

j出1J1j九可~1一一
Switch D~f＇：：；；~~ when AIC is ON or IDL contact •Throttle position sensor IDL 

Fト1651 Condition N.A. OFF 0 the check terminals E 1 and TE 1 circuit × 
Signal connected. •Accelerator pedal. cable 刊 27

Fll617 • ECU 

REMARKS 

叶 “口町’ displayedin the diagnosis mode column indicates that the”CHECK’＇ Engine Warning Light is lighted up when a malfunction is 
detected. 
”OFF＇’indic副 esthat出e’℃HECK’F does not light up during malfunction diagnosis, even if a malfunction is detected. 
”N A”indicates that the item is not included in malfunction d旧gnosis.

養 2 ”「γ’in出ememory column indicates that a diagnostic code is recorded in the ECU memory when a malfunction occurs.”×＂ indicates 
that a diagnostic code is not recorded in the ECU memory even if a malfunction occurs. 
Accordingly, output of diagnostic results is performed with the IG SW ON. 

各3 ”2trip detection logic”！See page Fl 41 



Fト9EFI SYSTEM Diagnosis System 

。IAGNOSISCODE DETECTION DRIVING PATTERN 

Purpose of the driving pattern目

To simulate diagnosis code detecting co.ndition after diagnosis code is recorded目

To check that the malfunction is corrected when the repair is completed (confirming that diagnostic 

code is no longer detected.) 

(a) 

(b) 

Senso『CircuitOxy留en21 開。司Code 

Diterioration Oxygen Sensor Malfu口ction:

(Vehicle speed) 

⑥ 

(Time) - 2 min 

④ 

3町、in

③ 
② 
ill 

50 mph 

40 mph 

Idling 
IG SW OFF 

P01713 

Disconnect the EFI fuse ( 15 A) for 10 seconds or more, with IG SW  OFF. 

Initiate test mode (Connect terminals TE2 and E1 of check connector with IG SW  OFF.) 

Start the engine and warm the engine up with all accessaries SW  OFF. 

After the engine is warmed up, let it idle for 3 minutes. 

After pe巾 rmingthe刷 ngin④， perform gradual ace印刷onwith in the range 1, 300 
- 1,700 rpm (centered around 1,500 rpm) with the A/C SW  ON. 

(Take care that the engine speed does not fall below 1,200 rpm when shifting. Gradually 

depress the accelerator pedal and keep it, steady so that engine braking does not occur.) 

Maintain the vehicle speed at 40 50 mph. 

Keep the vehicle running for 1 - 2 minutes after starting acceleration. 

If any malfunction is detected, the”CHECK" engine warning light will light up during step⑥ 
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not 

be possible. 

①
②
③
④
⑤
 

⑥ 

HINT: 



Fト10

F¥5179 

2. 

EFI SYSTEM - Diagnosis System 

IN SPECτION OF DIAGNOSIS CIRCUIT 

Does "CHECK’z engine warning light come on 

when ignition switch is at ON? 

NO 

Fuse 
EFI 
1 5 I¥ 

Does "CHECK”engine warning light come on 

when ECU terminal W is grounded to the body? 

NO 

Check bulb, fuse and wiring between ECU and 

ignition switch. 

BAD 

Repair or replace 

Does ”CHECK”engine warning light go off 

when the engine is started? 

NO 

Check wiring between ECυand ”CHECK”en-

gine warning light. 

OK 

Is there diagnostic code output when check 

connector terminals TE 1 and E 1 connected? 

YES 

Does”CHECK”engine warning light go out after 

repair according to malfunction code? 

System Normal 

Check wiring between 

ECU terminal E 1 and 

body ground. 
－問問問問問ーー＇白白山町四

BAD 

Repair or replace 

System Normal 

Engine (& ECT) ECU 

BATT 

Try another 

ECU. 

Check wiring between ECU terminal T and check 

connector terminal TE 1, and ECU terminal E 1 and 

check connector terminal E 1 

Further repair required 

OK 

Try another 

ECU. 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fi-11 

TROUBLESHOOT！向。 WITHVOLτ／OHM醐ETER

HINT: 
＠ τhe following troubleshooting procedures are designed for inspect旧nof each separate system, therefore 

the procedures may vary somewhat. However, troubleshooting should be performed while referring to 
the inspection methods described in this manual. 

• Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the con-
dition of the connectors. 

• The following troubleshooting procedures are based on the supposition that the troble lies in either a short 
or open circuit in a co汀1ponentoutside the co打1puteror a short circuit within the co円、puter.

• If engine trouble occurs even though proper operating voltage is detected in the computer connector, then 
it can be assumed that the engine (and ECT) ECU is faulty and should be replaced. 

Fusible 
Link 
AM2 30 A 

Fusible 
Link 
ALT 100 A 

Fusible 
Link 
AM1 40 A 

Fuse 
EFI 
15 A 

LOCATION OF FUSES AND FUSIBLE LINKS 

Fuse 
IGN 7.5 A 

Fuse 
GAUGE 
15 A 



Fl-12 EFI SYSTEM - Troublesh-ooting with Volt/Ohmmeter 

Voltmeter 

Fl2911 

Symbol Terminal name Symbol 

E01 POWER GROUND G2 

E02 POWER GROUND G1 

No.1 INJECTOR NE 

No.3 INJECTOR E1 

No.2 INJECTOR VF 

No.4 INJECTOR Gθ 

STJ COLD START INJECTOR ／／／／  

EGR EGR VSV T 

RSC ISC VALVE OX1 

RSO ISC VALVE OX2 

HT 
OXYGEN SENSOR 

KNK 
HEATER 

長 INT INTERCOOLER ECU PIM 

~ THW 

IGT IGNITER IDL 

TPC1 
TURBOCHARGING 

THA 
PRESSURE VSV 

／／／ VTA 

一／／／／ vs 

をFlSYSTE糊 CHECKPROCEDURE 

HINT: 

• Perform all voltage measurements with the connectors 

connected. (ex. Code No. 10) 

• Verify that the battery voltage is 11 V or more when-the 

ignition switch is in”ON”position. 

Using a voltmeter with high impedance (10 kGN minimum), 

measure the voltage at each terminal of the wiring con-

netors 

τ岳『minalsof巨ngineECU 

Terminal name Symbol Terminal name 

DISTRIBUTOR ／／／  

DISTRIBUTOR AC1 A/C MAGNET SWITCH 

DISTRIBUTOR ACT A/C AMPLIFIER 

ENGINE GROUND SPD SPEED S在NSOR

CHECK CONNECTOR ／／／／  

DISTRI日UTOR ／／  

~ 
CHECK CONNECTOR ／／  

CH王CKCONNECTOR ／／／／  

CHECK CONNECTOR FPR FUEL PUMP RELAY 

KNOCIくCONTROL
／／  SENSOR 

TURBOCHARGING 

PRESSURE w WARNING LIGHT 

SENSOR 

WATER TEMP‘SENSOR －－－〆／／／

THROTTLE POSIτION 
STP STOP LIGHT SWITCH 

SENSOR 

AIR TEMP. SENSOR 普WIN INTERCOOLER ECU 

THROTTLE POSITION 
／／  

SENSOR 

AIR FLOW METER ／／／  

TVIS 
INTAKE AIR 

！／／  ELS 
TAILLIGHT and 

vsv DEF OGG王R

／／  vc 
SENSOR POWER 

+B1 MAIN RELAY 
SOURCE 

FC 
CIRCUIT OPENING 

E2 SENSOR GROUND BATT BATTERY 
RELAY 

IGF IGNITER STA ST ARTER SWITCH 十B MAIN RELAY 

Engine ECU Terminals 

uu ・..... 1丸』 u 可u- 'U L孔I 可... ’ Ul.l 

E01!No.1!No.2I問 o!RsclHτISTJIEGRIG2I NE i陥F｜丁目lrv1 VFl/IDXIP剛 lrnwlTHAIvs I vc STA!Acls問 I/ATSjF開 lwj叩 j/jELSjem
EO,INo：司IN口 ol"'TI/! ／！，口；－I/I円唱 Io I ／ヨ＇＇.，， .. ／ 甲－・＇干 F 内 1.,... ,1 2門金 i，申.. ' /I -I /I ノ匂 ,, 1 /I /I. ... I -I --1 -



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl-13 

Voltage at Engine ECU Wi『ingConnectors 

No. Treminals Condition STD voltage (V) See page 

十B- E1 
そB1

IG SW ON 10 - 14 Fト14

2 BATT - E1 10 14 Fト15

IDL - E2 Throttle valve open 4-6  

VC - E2 4-6  
3 IG SW  ON Fト16

Throttle valve fully colsed 0.1 - 1.0 
VTA - E2 

Throttle valve open 4-5  

VC - E2 4-6  

IG SW ON Measuring plate fully closed 3.7 4.3 

4 
VS E2 

Measuring plate fully open 0.2 - 0.5 Fl 18 

Idling 2.3 - 3.8 

3,000 rpm 1.0 - 2.0 

No.1 

5 
No.2 E01 

IG S帆ION 10 - 14 Fト19
No.3 E02 

No.4 

6 THA - E2 Intake aie temp 20°C (68°F) 1 - 3 Fト20
IG SW ON 

7 THW - E2 Coolant temp. 80°C (176°F) 0.1 - 1 0 Fト21

8 STA - E1 Cranking 6 - 14 Fl-22 

9 !GTー豆1 Idling 。‘7- 1.0 Fト23

10 RSC_ E1 
RSO 

IG SW  ON Engine ECU connectors disconnected 8 - 14 Fト24

11 W - E1 
No trouble r’CHECK”engine warning light off) 

10 14 Fl 25 
and engine running 

PIM - E2 2.5 - 4.5 
12 IG SW  ON Fl-26 

VC E2 4-6  

13 AC1 - E1 IG SW  ON Air conditioning ON 8 14 Fト27

14 WIN --E1 IG SW ON 0 3 Fト28

Idling (More than 30 second) 0 3 
15 INT - E1 Fト29

Idling Throttle valve open 10 - 14 

Engine ECU Terminals 

uu ‘唱... 1..11.』 'U ...... 1..J UU' 可... 1.ru 

E01 No 1 N口、2RSO Rsci HT I srJI四 Rlo2INEl即 ITPcドV促 VF I/ I ox I PIM lrnwl THAI vs I vc STAI Ac lsFol/J日 SFPC w STP I/ Els ＂＇τ 

E02 No.3 No ' INT ／レノ｜町I/I引い I/IALY El I/ I TE1ITE'iKNKI10L lvTAレ！日 I/ jACTI / 1/1/ ／ ／ w附 FC ト白1+8 



Fト14 EFISYSτEM - Troubleshooting with Volt/Ohmmeter 

No. Trouble STD Voltage Terminals Condition 

1 －
 

E』

－
 

n
u
n
D
 

＋

＋

 

No voltage 

Engine ECU 

10 14 v IG SW  ON 

EFI Main Relay 

Fuse EFI 15 A 

Ignition Switch 

2
A
 

e
M
3
 

H
A
F
 

日attery

Fl5132 

+B 

十日1

E1 

ECU 

F¥2911 

f¥2757 

ECU ③ 

パIThere is no voltage between ECU terminals + B or十日1and E 1 

'-._,, (IG SW  ON) 

② Check that there is voltage between ECU terminal十Bor＋自1
and body ground. (IG SW  ON) 

NO OK 

③ Check wiring between ECU terminal E 1 and body 

ground. 

OK BAD 

Try another ECU. 

Check fuses, fusible links and 

ignition switch. 

OK 

Check EFI main relay. 

OK 

Check wiring between EFI main 

relay and battery. 

Repair or replace 

Repair or replace. 

Replace 

Repair or replace 



No. 

2 

Fl1843 

Ft2753 

Fl2754 

Terminals 

BATT - E1 

FL 
MAIN 
2.0L 

Battery 

ECU 

ECU 

,!, 

EFI SYSTEM Troubleshooting with Volt/Ohmmeter Fl-15 

Trouble 

No voltage 

Condition STD Voltage 

10 - 14 v 

Engine ECU 

Fuse EFI 15 A 
BATT 

E1 

上

① ① There is no voltage between ECU terminals BATT and E1 

② Check that there is voltage between ECU terminal BATT and 

body ground. 

NO 

③ Check wiring between在CUterminal E 1 and body 

ground. 

OK BAD 

I Try another民 U Repair or replace 

Check fuse and fusible link. 
BAD 

Replace. 

OK 

Check wiring between ξCU terminal I ~ ~ l R 
d b • epa r or rep ace. 

an attery 



Fト16 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

No. Terminals Trouble Condition STD Voltage 

4 6 v 

4 - 6 v 

0.1 - 1 0 v 

4-5V 

正ngineECU 

IDL - E2 

VC E2 
3 No voltage 

VTA E2 

Throttle Position Sensor 

Fl1366 

Throttle valve open 

Ignition 

Switch ON Throttle valve fully closed 

Throttle valve fully open 

十日

（十日1)

E2 

IDL 
VTA 

vc 

2
U凡

M
cー

を
旺

V

V

E

• IDL - E2 

ECU 
① 

Voltmeter 

Fl2762 

Fl3891l 

Throttle Position Sensor 

γ 

① There is no voltage between正CUterminals IDL and正2

!IG SW  ON) (Throttle valve open) 

②Check that there is voltage between芭CUterminal十日 or十日1

and body ground. (IG SW  ON} 

NO I OK 

Check wiring between ECU terminal E 1 and body 

ground. 

OK BAD 

Try another ECU. Repair or replace. 

Refer to + B E 1 trouble 

section (No町1). 

(See page Fト14)

Repair or replace 

③〕 Checkthroれleposition 

百ジ sensor.(See page Fl 33) 

日AD OK 

Repair or replace 

throttle positron sensor. 

Check wiring between ECU and 

throttle position sensor. 

OK 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fト17

ECU 

Voltmeter 

F¥2764 

Throttle Position Sensor 

VTA 

IDL 

Fl4757 

Voltmeter 

F12763 

Fl2764 

ECU 

ECU 

1--

Throttle Position Sensor 

C"F -. 

E2 

① 

② 

• VC - E2 

行INo voltage between ECU terminals VC and E2. 

"-' (IG SW  ON I 

Check that there is voltage between ECU terminal + B or十日1and 

body ground”（IG SW  ON) 

OK ＇♂ 

）々Check throttle position sensor. 

百（Seepage Fト33)

BAD OK 

NO 

Refer to + B E 1 trouble 

section INo.1ト

(See page Fl-14) 

Repair or replace 
Check wiring between ECU and throttle 

position sensor. 

OK BAD 

Try another在cu. Repair or replace 

• VTA - E2 

行INo specified voltage at ECU terminals VT A and E2. 
Uノ (IGSW  ON) 

~ Check that there is voltage between ECU terminals VC and E2. 

@(tG SW  ON) 

NO 

Refer to VC - E2 trouble 

section. 

OK 

OK 

③Check throttle position sensor. 

(See page Fト33)

OK 

Check wiring between ECU and 

throttle position sensor白

OK 

Try another ECU. 

Repair or replace 

Repair or replace 



Fl-18 正FlSYSTEM - Troubleshooting with Volt/Ohmmeter 

No. Trouble Condition STD Voltage 

4 6 v 

3.7 -4.3 v 

0.2 - 0.5 v 

2‘3 -2.8 v 

1.0 - 2.0 v 

Terminals 

VC一臣2

4 No voltage 
VS-E2 

日
一
判
官

Ignition 

S帆1ON 
Measuring plate fully closed 

IVi匂asurmgplate fully open 

Idling 

3,000 rpm 

Engine ECU 
r一一

+B 
（十日1
在2

vs 
vc 

Air Flow Meter 

F!1269 

E1 

① 

Fド3227

ECU 

下12757

③ 
Air Flow Meter 

Ohmmeter 

、4も

仔） There is no voltage between ECU terminals VC or VS and E2. 

ピノ /IGSW  ON! 

）々 Check that there is voltage between ECU terminal + B or + B 1 

甲 andbody ground. (IG SW  ON) 

OK NO 

Refer to +B - E1 

trouble section (No”1 I. 

(See page Fl 16) 

Check wiring between ECU terminal E 1 and body ground町

OK BAD 

，~ Check air flow meter 

@(See page F卜31I 
Repair or replace凶

BAD OK 

汽eplaceair 

flow meter. 

Check wiring between ECU and 

air flow meter 

OK BAD 

Try another ECU. Repair or replace 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl・19

STD Voltage No. I Ter作曲nals Trouble Condition 

No.1 

5 I 
N。2 E01 

No voltage IG SW  ON 
No.3 E02 

No.4 

lgnitmn Switch 

10 - 14 v 

Engine ECU 

2
A
 

L
M
O
 

F
A
3
 FL 

MAIN 
2.0 L 

Battery 

F!5206 

② Solenoid Resistor 

判

初

。

ル
山
’

N

ロU
1
1』
H
片
」
L
d

十

rh／

m｝
ぷ
＼

ハU
＼

j
n
u

TB

勺
ι
92

 

0

0

3

 

N

N

問

③ 

Ohmmeter 

Injector 

Solenoid 
Resistor 

No.40 

A
3
2
1
1
2
 

0
0
0
0
0
O
 

N
N
N
N
E
E
 

① There is V。ltagebetween ECU terrr、
and/or N。白4and E01 and/or E02. (IG SW ON) 

② Check that there is specified voltage between solenoid res同 or

terminal十Band body ground. STD voltage: 10 - 14 V 

OK I NO 

Check fusible links, wiring 

and ignition switch 

Repair or 

replace. 

Check that there is specified voltage between陪 s1storterminals 

②（No.10, No.20, No.30 or No.40) and body ground. 

STD voltage: 10 - 14 V 

OK NO 

Replace resistor. 

Check wiring between ECU and 

resistor. 
Repair or replace. 

OK 

③） Check resistance of each injector 

でシ STDresistance: 2 - 4日
Replace injector‘ 

OK 

Try another ECU. 



Fi-20 

判。‘

6 

Ft1272 

Fl2767 

F¥2757 

EFI SYSTEMー Troubleshootingwith Volt/Ohmmeter 

Terminals Trouble Condition STD Voltage 

THA1-E2 No voltage IG SW  ON 
Intake air temperature 20°C 

(68°Fl 
1 3 v 

E2 

THA 

Air Temp Sensor 
(Air Flow Meter) 

① 

Air Flow Meter③ 

Engine ECU 

十B
( +B1l 

E2 

THA1 

E1 

行） There is no voltage between ECU terminals THA 1 or E2. 

'-'--' (IG SW  ONl 

②Check that there is voltage between ECU terminal + B （十日1l 

and body ground町 (IGSW  ON) 

OK NO 

Refer to + B E 1 

trouble section No. 1. 

(See page F卜141

Check wiring between ECU terminal E 1 and body ground. 

OK 

。〕Checkair temp. sensor. 
＼古｛Seepage Fト31)

BAD 

Replace air 

flow meter 

BAD 

Repair or replace 

OK 

Check wiring between ECU and air 

teπip. sensor. 

OK BAD 

Ohmmeter 
Try another ECU. Repair or replace. 



EFI SYSTEM - Troubleshooting with Volt/0hmmet町 害ト2.1

1¥19・ Terminals Trouble Condition 

7 THW E2 No voltage 

En日ineECU 

Water Temp Sensor 

THW 

IG SW  ON 
Coolant temperature ao~·c 

(176°F) 
0.1 - 'LO V 

+B（十日1) 

E2 

THW 

E2 

Fl3572 

E1 

①
 

Fl2766 

Fl2757 

① There is no voltage between ECU terminals THW and E2. 

(IG SW  ON) 

(2) Check that there is voltage between ECU terminal十日 or +B1 

= and body ground. (IG SW  ON) 

OK NO 

Refer to十日 E1 

trouble section (No. 1ト

(See page Fト14)

Check w1nng between芭CUterminal E1 and body ground 

OK I BAD 

③ Check water temp. sensor. 
J J Repair or replace. 

(See page Fl 41) 

BAD I OK 

Replace water 

temp. sensor陶

Check wiring between ECU and 

water temp. sensor 

OK BAD 

Try another ECU. 円epairor replace. 



Fト22 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

No. Terminals Trouble 

8 STA - E1 No voltage 

Ignition Switch 

Condition 

Cranking 

STD Voltage 

6 - 14 v 

Engine ECU 

－
A
 

－

M
3
 

H
A
4
 

·~梓 一一… STA 

A
 

T
O
 

し
ょ
O

E
2
A
μ
白

4
3

FL 
MAIN 
2.0 L 

Battery 

F!5241 

Starter 

Terminal 50 

To Circuit Opening Relay 

在1

①
 

Voltmeter 

引2768

U
 

民
口

② 

Ohmmeter 

Voltmeter ③ 

Terminal 50 

代IThere is no voltage between ECU terminals STA and E 1‘ 

ピノ (IGSW START) 

Check starter 

operation 

Check wiring between ECU terminal STA 

and ignition switch terminal ST1. 

SAD OK BAD 

Repair or replace 

(2) Check wiring between ECU terminal E 1 and body 

℃シ ground.

OK BAD 

Try another ECU. Repair or replace 

Check fusible links, battery, wiring 

and ignition switch. 
Repair or replace 

OK 

ぽ）Check that there is voltage at terminal 50 of starter. 
= llG SW STA間τ）STD voltage: 6 - 14 V 

OK NO 

Check wmn日betweenignition switch 



!¥lo. Terminals 

9 IGT - E1 

Battery 

F15133 

ECU 

Fl2770 

在cu

F!2771 

EFI SYSTEM - Troublesh。otingwith Volt/Ohmmeter Fト23

Trouble 

No voltage 

Ignition Switch 

① 

③ 

Ignition Coil 

Condition 

Idling 

To Tachometer 

STD Voltage 

0.7 - 1.0 v 

Engine ECU 

IGT 

IGF 

E1 

行）There is no voltage between ECU terminals IGT and E 1町

'-'./ (Idling) 

②Check that there is voltage between ECU terminal IGT and body 

ground. (Idling) 

NO I OK 

ぽ） Check wiring between ECU 

ピジ terminalE 1 and body ground. 

OK 

Try another ECU. 

Check fusible links and ignition 

switch. 

OK 

Check distributor. 

OK 

Check wiring between ECU and 

battery. 

OK 

Check igniter. 

Repair or 

replace 

Repair or replace. 

Repair or replace. 

Repair or replace 

Repair or replace. 
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Fト24 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

No. Terminal品 Trouble Condition STD Voltage 

10 
RSC 

- E1 
RSO 

No voltage IG SW  ON 
Engine ECU connectors 

disconnected 
8 - 14 v 

Engine ECU 

Fuse 
EFI 15 A C

O

 

C
M
Q
M
 

D
H

ロH

2
A
 

－
M
m
3
 

H
A
島

Battery 

Fl5136 

十日

十81

正1

正cu ① 

P03472 

F!2757 

行可The問 isno voltage between ECU terminals RSC or RSO and E 1. 

'-'-' (IG SW  ON) 

。）Check that there is voltage between ECU terminal 十日 or+81 

百 andbody ground. (IG SW  ON) 

OK NO 

Refer to +B - E1 

trouble section (No 1) 

Check resistance between ISC 

valve terminals + B and RSC or 

③ RSO. 

STD resistance: 

Approx. 1曹.3 22.3 I:! 

BAD 
Replace ISC valve 

OK 

Check wiring between ECU and 

ISC valve. 
Repair or replace 

OK 

Try another ECU. 



EFI SYST藍M - Troubleshooting with Volt/Ohmmeter Fト25

No. Terminals Trouble 

11 W - E1 No voltage 

Condition 

No trouble l“CH歪CK"engine warning light 

off) and engme running. 

sτE)•ιVol髄19~

10 - 14 v 

Engine ECU 

FUSE 
O'『、心

GAUGE 15 A I "CHECK” 
Engine 
Warning Light 

To Ignition Switch (IG 1 l 

Fl5126 

w 

E1 
Combination Meter 

ECU 
①
 

Fl2772 

ECU ② 

ECU 

行IThere is no voltage between ECU terminals W and E1. 
＼ン (Idling)

(2) Check that there is voltage between ECU terminal W and body 

℃ヱノ ground” 

NO OK 

③ Check wiring between ECU term 

ground. 

OK BAD 

Try another ECU. Repair or replace. 

Check GAUGE fuse (15 Al and ”CHECK” 
engme、Naminglight. 

OK I BAD 

Repair or replace. 

Fuse blows again 

Check wiring between ECU terminal 

W and fuse. 
Repair or replace. 



Fト26 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

No. Terminals Trouble Condition STD Voltage 

2.5 -4.5 v 

4 - 6 v 
11 

Pl紘一正2

VC-E2 
No voltage 

Turbocharging 
Pressure 
Sensor 

Fl1226 

IG SW ON 

ECU 

E2 

PIM 

vcc 

2
附

C

E

P

V

 

E1 

① 

vc 

P03471 

② 

F!2757 

ECU ③ 

①There is no voltage between ECU terminals PIM or VC and E2. 

{IG SW  ON) 

②Check that there is voltage between ECU terminal + B or + B 1 

and body ground. (IG SW  ON) 

OK NO 

Refer to +B - E1 

trouble section (No 1) 

(See page F卜14)

③Check wiring between ECU terminal E 1 and body ground. 

OK BAD 

Check turむochargingpressure 

sensor. (See page Fト42)
Repair or replace. 

BAD I OK 

Replace turbocharging 

pressure sensor” 

Check wiring between ECU and 

vacuuπ1 sensor. 

OK BAD 

Try another ECU. Repair or replace 



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl-27 

N。 Trouble Tern叫nals

13 AC1 - E1 No voltage 

To 
A/C Amplifier 

Condition 

Air conditioning ON 

昭一

w

uu
』
内
H

a
u
h
μ
U
4
 

v↓いい一。一
3

竺
九

Engine ECU 

A/C Compressor 

F10922 

AC1 

E1 

① 

Fl3576 

Fl3219 

パIThere is no voltage between ECU tern川市IsAC 1 and E 1 . 

ピノ（Airconditioning ON) 

(2) Check that there is voltage between ECU terminal AC 1 and body 

官プ ground

NO I OK 

③） Check wiring between ECU 

己主ノ terminalE1 and body ground. 

OK 

Try another ECU. 

Check compressor running. 

BAD 

Check that there 1s voltage between 

amplifier terminal and body ground. 

OK 

Check wiring between amplifier and 

ECU or co作、pressor

Repair or 

replace 

Check帆tiring

between ECU 

terminal AC 1 and 

amplifier. 

BAD 

Repair or replace. 

Repair or replace. 

Repair or replace. 
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No. Terminals 

14 WIN - E1 

〆

To Ignition Switch 

P03672 

P03664 

ECU 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter 

Trouble 

No voltage 

IGN 

① 

② 

Condition STD Voltage 

JG SW ON 。－3v 

lntercooler ECU Engine ECU 

WIN WIN 
ん

E1 

一

行）There is no voltage between ECU terminals WIN and E1. 
Uノ (IGSW ON) 

。〕Checkthat there is voltage between ECU terminal WIN and body 

"'-'ground. 

NO OK 

ぽ〕 Checkwiring between ECU terminal E 1 and body 
で＇.／ ground.

OK 

Try another ECU. 

Check IGN fuse, intercooler ECU and 

ignition switch 

OK I BAD 

Repa1r or replace 

Fuse blows again 

Check wiring between ECU terminal 

WIN and fuse. 

BAD 

Repair or replace. 

Repair or replace. 



No‘ Termmals 

15 INT - E1 

To Ignition Switch 

PC3672 

ECU 

Voltmこ？什E1

P03663 

P03665 

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl・29

Trouble 

No voltage 

IGN 

① 

② 

③ 

Condition 

ldlmg (More than 30 second) 

Idling E主＞Thro性levalve open 

lntercooler ECU 

IDL 

STD Voltage 

。~ 3 v 

10 - 14 v 

Engine ECU 

INT 

正1

パ） There is no voltage between ECU terminals INT and E 1. 

Uノ (Idling)

〕々Checkthat there is voltage between ECU terminal INT and body 

てシ ground.

NO OK 

③Check 川崎 betweenECU terminal E 1 and body 

ground. 

OK 

Try another ECU. 

Check IGN fuse intercooler ECU and 

ignition switch. 

OK BAD 

Repair or replace 

Fuse blows again 

Check wiring between ECU terminal 

INT and fuse 

BAD 

Repair or replace. 

Repair or replace. 



Fl-30 EFI SYSτEM - Troubleshooting with Volt/Ohmmeter 

Engine ECU 

Check Connector 

0((2 

VF 

T 

一一寸ー 匂

にニニニこここここここ

111 

111 
ill 
けしー

L 一一町一J

To 
EFI Main Relay 

OX1 

HT 

ox 

Oxygen Sensor 

E1 

F15408 

① There is no voltage between ECU terminals VF and E 1 

Check that there is voltage between ECU terminal VF and body ground. 

OK NO 

Check wiring between ECU terminal E1 and body ground. 

OK 占 BAD

Repair or replace Try another ECU. 

①
 ECU 

Repair or replace Is air leaking into air induction system? 

' OK 

Repair or replace. Q
U
巴

門
M
U
同

U
同

nur

－
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内
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一VHm

叩
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O

L
K
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C
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e
m
 

ghH

－
 

C

一
Repair or replace. Check distributor and ignition sγstem. 

Repair or replace. Check fuel pressure. 

OK 

Repair or replace S

－
 

r
－
 

o

－
 

t
m
 

回

ナ

K

吋

2
0

・K
γ

内・
M

me
m
 

仏

川

明

pu

－
 

OK 

Fl3575 

Repair or replace * Check cold start injector. 

OK 

Repair or replace 

System normal ② Check oper副 onof附 gensensor. 

BAD 

Repair wiring. 

器 Richmalfunction 

Check air flow meter. 

Check wiring between oxygen sensor 
and ECU. 

n，、民自白－－ - 一一一一一一ー→ー

OK 

OK 

Voltmeter 



EFI SYSTEM - Air Induction System (Air Flow Meter) Fi・31

AIR l柑DUCTIONSYSTEM 

Air Flow Meter 

POTENTIONMETER 

Damping Chamber Compensation Plate 

Return Spring 

Air Temp.一一－
Sensor 

e
 

t
 

内

ap
’
 

nwu 
n
 

r
 

u
 

s
 

a
 

e
 

M
 

4

．，a
H

，‘
 A

日M同

M
A
 

O
E
 

D
H

－
 

F
r
r
L
 

円1286F!0449 

'* TO AIR 
INTAKE 
CHAMBER n円E

L
 

h
P
E
B
 

A
圃
園
田
V

V

A

川
別

－i
－H

刈
J
t

zn門
H
H円

r”出

A
払

C
S

Co打、pensationPlate 

圃砂
AIR 
CLEANER 
SIDE 

Air By守 Pass
Passage Measuring Plate 

Air By-Pass Passage 

ON凶 VEHICLEINSPECTION 

Ohmmeter 
選古

P03624 

11；「「j

ε三〉
P0:1625 

INSPECT RESISTANCE OF AIR FLOW METER 

(a) Disconnect the air flow meter connector. 

(b) Using an ohmmeter, measure the resistance between 

each terminal目

Between terminals Resistance (!l) Temp. °C (°F) 

E2 -VS 200 - 600 

E2 VC 200 -400 

10,000 - 20,000 -20 1-41 
4,000 7,000 0 1321 

正2-THA 2,000 3,000 20 168) 

900 - 1,300 40 1104) 

400 700 60 1140) 

If the resistance is not as specified, replace the air flow 

meter 

(c) Reconnect the air flow meter connector. 

REMOVAL OF AIR FLOW MEτ監R

1. DISCONNECT AIR FLOW M霊TERCON抗！ECTOR

2署 DISCONNECTACCELERATOR CABLE 

3. DIECONNECτAIR CLEANER HOSE 

4. REMOVE AIR CLEANER CAP AND AIR FLOW MEτE関AS目

S罷MBLY



Fト32 EFI SYSTEM Air Induction System (Air Flow Meter) 

（口口口日号）

Measuring 
Plate 

P0:1626 

5. REMOV正AIRFLOW METER FROM AIR CLE.ANER CAP 

Pry off the lock plates, and remove the bolt, four nuts, four 
plates, air flow meter and gasket. 

INSPECTION OF AIR FLOW METER 

INSPECT RESISTANCE OF AIR FLOW METER 

Using an ohmmeter, measure the resistance between each 
terminal by moving the measuring plate. 

Between 
Resistance (Q) 

Measuring plate 

terminals opening 

200 600 Fully closed 
E2 VS 

20 1,200 Fully open 

HINT: Resistance between terminals E2 and VS will 
change in a wave pattern as the measuring plate slowly 
opens. 

If the resistance is not as specified, replace the meter. 

INST AllATION OF AIR FLOW MEτER 

1. INSTALL AIR FLOW METER TO AIR CLEANER CAP 

Install the air flow meter with the gasket, lock plate, four 
plate washers, four nuts and bolt. Pry the lock plate on the 
nut. 

2. INSτALL AIR CLEANER CAP AND AIR FLOW M霊TER
A詰SEMBLY

3鳳 CONNECTAIR CLEANER HOSE 

4. CONNECT ACCLEF司ATORCABLE TO CLAMP 

5. co剥N藍CτAIRFLOW M韮τERCONNECTOR 



P03345 Fl4823 Fl1533 

P03341 

p 

--

P03343 

在FlSYSTEM - Air Induction System (Throttle Bodγi Fl-33 

E 

τhrottle Bodγ 

E2 

Throttle Position 
Sensor 

Throttle Position 
Sensor 

ON問 VEHICL辰INSPECTION

1司 INSPECTTHROTTLE BODY 

(a) Check that the throttle linkage moves smoothly. 

(b) Check the vacuum at each port. 

• Start the engine. 

• Check the vacuum with your finger. 

Port name 

p 

E 

At idling 

No vacuum 

No Vacuum 

Other than idling 

Vacuum 

Vacuum 

2. INSPECT THROTτLE POSITION SENSOR 

(a) Apply vacuum to the throttle opener. 

(b) Disconnect the sensor connector. 

(c) Insert a thickness gauge between the throttle stop 

screw and throttle opener. 

(d) Using an ohmmeter, measure the resistance between 

each terminal. 

SST 09240-00020 



Fl-34 

円4823F!0507 

EC0137 

EFI SYST在M Air Induction System (Throttle Body) 

仁二二コ

all I J, l L l 
~こと土？とj

1,300 - 1,500 rpm 

Tachometer 

Clearance between Between 
Resistance 

lever and stop screw terminals 

0 mm (0 in.) VTA - E2 0.2 0.8 kO 

0.50 mm (0.020 i;1.) IDL - E2 2.3 kQ or less 

0.70 mm (0.028 in.I IDL - E2 Infinity 

Throttle valve fully 
¥ITA - E2 3.3 - 10 k(l 

opened 

VC - E2 3 7 kQ 

(d) Reconnect the sensor connector. 

3. INSPECT THROTTLE OPENER 

A. Warm up e口gine

Allow the engine to warm up to normal operating tern叩

perature. 

協冒 Check idle speed 

Idle speed: 800士 50rpm 

C. Check throttle opener setting speed 

(a) Disconnect the vacuum hose from the throttle opener, 

and plug the hose end. 

(b) Maintain the engine at 2,500 rpm. 

(c) Release the throttle valve. 

(d) Check that the throttle opener is set. 

Throttle opener setti目gspeed: 

1,300 - 1,500 rpm (w/Cooling fan OFF) 

(e) Reconnect the vacuum hose to the throttle opener. 



P03336 

P03340 

P03339 

EFISYST藍M - Air Induction System (Throttle Body) Fト35

RE醐OVALOf THROTTLE BODY 

1. DISCO.I唱剥ECTCABLE FROM NEGATIVE TERMINAL OF 
BATTERY 

2. D院：AINENGINE COOLANT 

3. DISCONNECT ACCELERATOR CABLE FROM THROTτlE 
UN KA GE 

4. REMOVE INTERCOOLER 
{See steps 5, 6 on page TC-14) 

5. REMOVE AIR CONNECTOR 

Remove the four bolts and air connector. 

6. REMOVE AIR CONNECTOR STAY 

Remove the two bolts and two nuts air connector stay. 

7. DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

8. 。ISCONNECTISC VALVE CONNECTOR 

富. DISCONNECτHOSES FROM THROTTLE BODY 

(a) PCV hose 

(b) Water by-pass hoses from by-pass pipe 

(c) Two vacuum hoses for EGR 

(d) Air hose from by-pass pipe 

10. REMOV臣THROTTLE臨ODY

Remove the four bolts, throttle body and gasket. 



Fト36 EFI SYSTEM Air Induction System (Throttle Body) 

F!5090 

P03338 

P03024 

て三二二二二つ三一一一一＼ 11. IF NECESSARY, R霊MOVE！日 VALVEFROM THROττLE 
BODY 

Remove the four screws, ISC valve and gasket. 

INSPECτION OF THROTTLE BODY 

1. CLEAN THROTTLE BODY 

(a) Using a soft brush and carburetor cleaner, clean the 

cast parts. 

(b) Using compressed air, clean all the passages and 

apertures. 

人 I NOTICE： τo perv酬 deteri叩 i。『
tie p。sitionse円s。r.

2旬 INSPECτTHROTτLE VALVE 

(a) Apply vacuum to the throttle opener. 

(b) Check that there is no clearance between the throt-
tie stop screw and throttle lever when the throttle 
valve is fully closed. 

3. INSPECT TH針。τTLEPOSITION SENSO阿
(See step 2 on page Fト331

4. IF NECESSARY, ADJUST THROTTLE POSITION SENSOR 

(a) loosen the two mount screws of the sensor. 

(b) Apply vacuum to the throttle opener. 

(c) Insert a thickness gauge 0.60 mm  (0.024 in.) between 
the throttle stop screw and throttle lever. 

(d) Connect the test probe of an ohmmeter to the termiー

nals IDL and E2 of the sensor. 

(e) Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the 



P03022 

P03337 

P03339 

EFI SYSTEM - Air Induction System (Throttle Bddy) fl; .. 37 

(e) Recheck the continuity betweentefmin言語速道 ID'仁a副司E2:

Cleatance between 
ιがどιoろιn♂子tinclity flDL -E 1 ) lever and s~op screw 

0.50 mm (0.020 in.) Continuity 

0.90 mm (0.035 in.) No continuity 

' 

INSTALLATION OF THROTTLE BODY 

1. INSTALL ISC VALVE TO THROTTLE BODY 
(See Pub. No. RM164E Fl section) 

2. INSTALL THROTTLE BODY 

Install a new gasket and the throttle body with the four 

bolts. 

τorque: 19 N・m (195 kgf・cm,14 ft・lbf) 

3. CONNECT HOSES TO THROTTLE BODY 

(a) PCV hose 

(b) Water by-pass hoses from by-pass pipe 

(c) Two vacuum hoses for EGR 

(d) Air hose from by-pass pipe 

4. CONNECT !SC VALV在CONNECTOR

5. CONNECT THROTTLE POSITION SENSOR CONNECTOR 

6. INSTALL AIR CONNECTOR STAY 

Install the air connector stay with the two bolts and two 

nuts 

Torque: 
Nut 
Bolt 

7.8 N・m (80 kgf・cm,69 in.・lbf) 
19 N閉m (195 kgf・crn, 14 ft・lbf) 



Fト38

P03336 

EFI SYSTEM - Air Induction System (Throttle Body) 

7. INSTALL AIR CONNECTOR 

Install the air connector with the four bolts. 

τorque: 19 N・m (195 kgf‘cm, 14 ft・lbf) 

8. INSTALL INTERCOOLER 
(See steps 12, 13 o口 pageTC-21) 

9. CONN正CTACCELERATOR CABι藍， ANDADJUST IT 

10舗 CONN芭CTCABLE TO NEGATIVE TERMINAL OF BATτERV 

11. Fill ENGINE WITH COOLANτ 

(a) Slowly fill the system with coolant.、

Use a good brand of ethylene-glycol or TOYOTA radiト
ator conditioner or equivalent anticorrosive, mixed ac-
cording to the maker’s directions. 

Ethylene-glycol type：‘ This type has an antifreeze and 

anticorrosive effect‘ 

TOYOTA radiator conditioner: This has only an an” 

ticorrosive effect‘ 

NOTICE: 
• Do not use an alcohol type coolant. 
• The coolant should be mixed with demineralized water 

or distilled water. 
Capacity (w/Heater): 

6.0 liters (6.3 US qts, 5.3 lmp.qts) 

(b) Reinstall the radiator cap目

(c) Warm up the engine and check for leaks. 

(d) Recheck the coolant level and refill as necessary胃

12. CHECK FOR FUEL LEAKAGE 

(a) With engine stopped, turn the ignition switch ON. 

(b) Using SST, connect terminals +Band FP of the check 

connector. 

SST 09843-18020 

(c) When the fuel return hose is pinched, the pressure wiー
thin high pressure line will rise to approx. 392 kPa (4 
kgf/cm2, 57 psi). In this state, check to see that 

there are no leaks from any part of the fuel system. 

NOTICE: Always pinch the hose. Avoid bending as it maγ 
cause the hose to creek. 



EFI SYSTEM - Air Induction Sys:t;em (Throttle Body) 

(d) Remqve SST. 

SST OSS43恥 18020

Fl-39 



Fi-40 EFI SYSTEM - Electronic Control System (Solenoid Resistor) 

監LECTRO制ICCO剖TROlSYSTEM 

Solenoid Resistor 

, Ignition Switch 

Engine ECU 

Resistor 2

A

N

L

 

P
M
O

ー州

0

円

A
3

凡

M
2

No AO 

Injector 

Battery 

A
3
2
1
1
2
 

0
0
0
0
0
O
 

N
N
N
N
E正

よ
Fl5206 

INSPECTION OF SOLENOID RESISτOR 

INSPECT SOL韮NOIDRESISTOR 

Using as ohmmeter, measure the resistance between teト

minal + B and other terminals. 

Resistance: 4 - 6 0 each 

If the resistance is not as specified, replace the resistor. 

P03234 



EFI SYSTEM - Electronic Control System (Water Temp号rature9eni;;or) Fト41

WATER TEMP. SENSOR 

Thermistor 

Fl3828 Fl4741 

Water Temperature Se11$or 

30「

20ト

10 ~ 

3ト
。
ぷ
凶

υ
Z
4ト由一
<fl 
w 
a: 0. 5 

0.3 

0.2 

1 

Acceptable 

0.1 

－~ぢ寸04'o·- 6() 80 1 00 
I 4) 132) 168) 1104)1140)(176)(212) 

TEMP巨RATURE°C IF0) 

Ohmmeter 

F15187 

INSPECTION OF WATER TEMPERAτURE 
SENSOR 

INSPECT RESISTANCE OF WATERτEMPERATURE SENSOR 

Using an ohmmeter, measure the resistance between the 
terminals. 

Resistance: Refer to chart 

If the resistance is not as specified, replace the sensor‘ 



Fト42
Electronic Control System 

EFI SYSTEM - (Turbocharging Pressure Sensor) 

Turbocharging Pressure Sensor 

Vacuum Chamber 

Terminal 
Filter 

... 
FROM.INTAKE MANIFOLD 

Fl4548 F11226 

Engine ECU 

E2 

PIM 

、vCC

2
附

C

E

P

V

 

Turbocharging 
Pressure Sensor 

E1 

ECU 

INSPECTION OF TURBOCHARGING PRESSURE 
SENSOR 

1. INSPECT POWER SOURCE VOLTAGE OFτURBOCHARG-
ING PRESSURE SENSOR 

(a) Disconnect the turbocharging pressure sensor con-
necto仁

(b) Turn the ignition switch ON‘ 

(c) Using a voltmeter, measure the voltage between ter 
minals VCC and E2 of the vacuum sensor connector. 

Voltage: 4 - 6 V 

(d) Reconnect the turbocharging pressure sensor con-

nector. 

2園 INSPECTPOWER OUτPUT OF TURBOCHARGING PRES司

SUR芭S韮NSOR

(a) Turn the ignition switch ON. 

(b) Disconnect the vacuum hose of the air intake manifold 
(chamber) side. 

(c) Connect a voltmeter to terminals PIM and E2 of the 

pressure sensor, and measure and record the output 
voltage under ambient atmospheric pressure. 

(d) Apply vacuum to the pressure sensor in 13.3 kPa (100 

mm  Hg, 3.94 in.Hg) segments to 66. 7 kPa (500 
mmHg, 19岨69in.Hg) 

(e) Measure the voltage drop from step (c) above for each 

segment. 

Voltage drop 

Applied 
Vacuum 

kPa d~む I （｝~~） Ir.~~； 1 Ir忠1lr怠L



ECU 

Fl2911 

Electronic Control System 
EFI SYSTEM - (Engine (and ECT) Electronic Controlled Unit (ECU)) 

En宮ine(and ECT）藍lectronic
Controlled Unit (ECU) 

INSPECτION OF院NGINE(AND ECT) ECU 

Fト43

HINT：司 TheEFI circuit can be checked by measuring the 
resistance and voltage at the wiring connectors of the en-
gine (and ECT) ECU. 

1. INSP罷CTVOLTAGE OF E烈GINE(AND ECT) ECU 

Check the voltage between each terminal of the wiring conザ

nectors. 

• Turn the ignition switvh ON. 

• Measure the voltage at each terminal. 

HINT: 
• Perform all voltage measurements with the connectors 

connected. 

• Verify that the battery voltage is 11 V or more when the 

ignition switch is ON. 
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Electronic Control System 

EFI SYSTEM - (Engine (and ECT) Electronic Controlled Unit (ECU)) 

Voltage at Engine臨CUWiri時 Connectors

Terminals 

十日
- E1 

+B1 

BATT E1 

ID~ E2 

VTA - E2 

VC - E2 

VS - E2 

Condition STD voltage (V) 

IG SW ON 10 - 14 

n
 

e
 

nドo
 

e
 

v
 

a
 

v
 

e
 

－
 t
 

t
 

o
 

r
 

’n
 

T
B
 i

 

10 - 14 

4 6 

0.1 - 1 0 

4 - 5 

4-6  

Throttle valve fully colsed 

IG SW ON 
Throttle valve open 

Measuring plate fully closed 

Measuring plate fully open 

3.7 4.3 

0.2 -0.5 

2 3 -3 8 

1.0 - 2.0 

Idling 

3,000 rpm 

No.1 

No. 2 在01

No.3 E02 

No.4 

IG SW ON 10 14 

THA - E2 

THWー王2

STA E1 

IG - E1 

RSC 
E1 

円so

W - E1 

ACF - E1 

PIM E2 

IG SW ON Intake air temp. 20°C (68°F) 1 3 

IG SW ON I Coolant temp. 80°C (176°FJ 0.1 - 1.0 

6 14 

0刷7- 1.0 

Cranking 

Idling 

IG SW  ON I Engine ECU connectors disconnected 8 14 

No trouble r’CHECK”engine warning light off) and engine running 

一両~竺型巴型
IG SW ON 

10 - 14 

8 - 14 

2.5 4.5 

T1VIS 王1 IG SW ON 
Throttle valve fully closed 

Throttle valve open 10 14 

10 - 14 

2 0 or less 

T2VIS E1 

l E1 E1 

Engine芭CUT ermlnals 

Idling 

4,200 rpm or more 

Check connector TE 1 - E1 not connect 

2 0 or less 

10 14 
IG S帆ION 

1 or less 

* 1 w/ Regular Unleaded Gasoline 
長2w/ Premium Unleaded Gasoline 

τE1 ITE2 IKNKI '"' IVγA G1 I G 



在lectronicControl System 
監FlSYSTEM (Engine (and ECT) Electronic Controlled Unit (ECU)) 

Terminals 

WIN－王1

INT - E1 

Engine ECU Terminals 

Fl2796 

Gl I G 

Condition 

IG SW ON 

Idling (More than 30 second) 

Idling亡ゴ＞Throttlevalve open 

Fl-45 

STD Voltage (V) 

0 -3 

0-3 

10 14 
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Electronic Control System 

在FlSYSTEM （正ngine(and ECT) Electronic Controlled Unit (ECU)) 

ι一一一一」
j仁三三士三主＝コ；
'EClJWTrl両面 一一一一一

2. iNSPECτRESISτANC霊OFENGIN悪霊cu

NOTIC在：

• Do not touch the engine ECU terminals司

＠ τhe tester probe sho臼Idbe inserted into the wirin自己on回

nector from the wiring side. 

目
Check the resistance between each terminal of the wiring 

connectors. 

• Discon口ectthe connectors from the engine ECU盲

• Measure the resistance at each terminaL 
Fl5361 

Tem羽nals

IDL - E2 

VTA一正2

VC - E2 

VS - E2 

THA - E2 

THW - E2 

G1 _ ~ 
G2 -'-.J 

NE -Gθ 

RSC +B 

RSO 十日1

Engine ECU Terminals 

F!279fi 

時esistanc母 ofEngine ECU Wiring Co狩necto悶

Condition 

Throttle valve open 

Throttle valve fully closed 

Throttle valve fullly open 

Throttle valve fully closed 

Measuring plate fully closed 

Measuring plate fully open 

Intake air temp. 20°じ（68°F}

Coolant temp. 80°C (176°F) 

Cold 

Cold 

Gl I G 

Resistance (fl) 

Infinity 

2,300 or less 

3,500 - 10,000 

200 - 800 

200 - 400 

200 - 600 

20 1,200 

2,000 3,000 

200 400 

125 190 

155 - 240 

19 3 - 22 3 
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COOLING SYSTEM 
Page 

DESCRIPTION …酒田・H ・H ・ …司・ ・…………………－ C0-2 

CHECK AND REPLACEMENT OF ENGINE 

COOLANT ..…‘ 網 H ・H ・...........司H ・H ・・h ・a・－…・－ co‘4 

EL毘CTRICCOOLING FAN ………ー…… u …………冒口・幽目 a co回 5

""" 

醸



C0-2 COOLING SYSTEM - Description 

師匠SCRIPTIO関

Throttle Body 

ISC Valve 

Water Pump 

Oil Cooler 

Them、ostat
噂「

FROM RADIATOR 
Turbocharger 

Water By pass Pipe 

Water Inlet 

C00912 



COOLING SYSTEM Description C0'-3 

The cooling system is composed of the water jacket (inside the cylinder block and cylinder head), r~dta: 
tor, water pu;np thermostat, electric fan, hoses and other components. 

Coolant which is heated in the water jacket is pumped to the radiator through which an electric fanむlows
air to cool the coolant as it passes through. Coolant which has been cooled is then sent back to the~engifle 
by the water pump, where it cools the engine. 

The water jacket is a network of channels in the shell of the cylinder block and cylinder .head through 
which coolant passes. It is designed to provide adequate cooling of the cylinders and combustion chambers 
which become hot during engine operation. 

RADIATOR 

The radiator performs the function of cooling the coolant which has passed through the water jacket and 
become hot, and it is mounted in the front of the vehicle. The radiator consists of an upper tank and lower 
tank, and a core which connects the two tanks. The upper tank cont剖nscoolant from the water jacket and 
the filler inlet. It also has a hose attached through which excess coolant can flow. The lower tank has an 
outlet and drain cock for the coolant. The core contains many tubes through which coolant flows from the 
upper tank to the lower tank as well as cooling fins which radiator heat away from the coolant in the tubes. 咽

The air sucked through the radiator by the electric fan, as well as the wind generated by the vehicle’s I 
travel, passes through the radiator, cooling the coolant. Models with automatic transmission include an au- 震調

tomatic transmissi.on fluid cooler built into the lower tank of the radiator. A fan with an electric motor is 

mounted behind the radiator to assist the flow of air through the radiator. The fan operates when the cool-
ant temperature becomes high in order to prevent it from becoming too high. 

RADIAτOR CAP 

The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the radiator 
as the coolant expands. The pressurization prevents the coolant from boiling even when the coolant tem叩

perature exceeds 100°C 1212 °F). A relief valve !pressurization valve) and a vacuum valve I negative pres 
sure valve) are built into the radiator cap. The relief valve opens and lets steam escape through the over-
flow pipe when the pressure generated inside the cooling system exceeds the limit !coolant 
temperature: 110 - 120°C, 230 - 248°F, pressure: 73.5 - 103.0 kPa, 0.75 - 1.05 kgf/cmへ10.8

14.9 psi). The vacuum valve opens to alleviate the vacuum which develops in the coolant system after 
the engine is stopped and the coolant temperature drops. The valve’s opening allows the coolant in the res 

ervoir tank to return to the cooling system. 

RESERVOIR TANK 

The reservoir tank is used to catch coolant which overflows the cooling system as a result of volumetric 
ex pans旧nwhen the coolant is heated. The coolant in the reservoir tank returns to the radiator when the 
coolant temperature drops, thus keeping the radiator full at all times and avoiding needless coolant loss. 
Check the reservoir tank level to learn if the coolant needs to be replenished. 

WAτ芭RPUMP 

The water pump is used for forced circulation of coolant through the cooling system. It is mounted on the 
front of the cylinder block and driven by a timing belt. 

TH歪RMOSTAT

The thermostat has a wax type by pass valve and is mounted in the water inlet housing. The thermostat 
includes a type of automatic valve operated by fluctuations in the temperature. This valve closes when the 
coolant temperature drops, preventing the circulation of coolant through the engine and thus permitting the 
engine to warm up rapidly. The valve opens when the coolant temperature has risen, allowing the circula 
tion of coolant. Wax inside the thermostat expands when heated and contracts when cooled. Heating the 
wax thus generates pressure which overpowers the force of the spring which keeps the valve closed, thus 
open in百thevalve. When the wax cools, its contraction causes the force of the spring to take effect once 
more, closing the valve. The thermostat in this engine operates at a temperature of 82°C (180°F). 



C0-4 COOLING SYSTEM Check and Replacement of Engine Coolant 

COC867 
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CC0896 

Cocks 

CHECK AN日時EPLAC藍MEI唱τOF
監NGI閥ECOOLANτ 

1. c阿ECKENGINE COOLANT LEVEL AT R臣S巨RVETA~ll{ 

The coolant level should be between the "LOW”and 
"FULL”lines. （帆／henthe coolant is cold,) 

If low, check for leaks and add coolant up to the ”FULL” 
line. 

2. C村監CK臣NGINECOOLANT QUALITY 

3白

There should not be any excessive deposits of rust or 
scales around the radiator cap or radiator filler, hole, and 

the coolant should be free from oil” 

If excessively dirty, replace the coolant. 

REPLACE ENGiN監COOLANT

(a) Remove the radiator cap. 

CAUTION：すoavoid the dan百erof being burned, do not 
remove the cap while the en自ineard radiator are still hot, 
as fluid and steam can be blown out under pressure. 

(b) Drain the coolant from the radiator and rear left of 
engine block. 

(c) Close the drain cocks. 

Torque ｛在円ginedrain cock）：・ 13 N・m 
(130 kgf・cm, 9 ft・lbf) 

(d I Slowly fill the system with coolant. 

Use a good brand of ethylene-glycol or TOYOTA ra-
diator conditioner or equivalent anti corrosive, mixed 
according to the maker’s directions. 

Ethylene-glycol type: This type has an antifreeze 
and anticorrosive effect. 

TOYOTA radiator conditioner: This has only an an-
ticorrosive effect. 

NOTICE: 
• Do not use an alcohol type coolant. 

＠ τhe coolant should be mixed with demineralized water 
or distilled water. 

Capacity (w/ Heatar): 

6.0 liters (6悶3US qts, 5.3 lmp・qts) 

(e) Reinstall the radiator cap. 

(f) Warm up the engine and check for leaks. 

(g) Recheck the coolant level and refill as necessary町
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COOLING SYSTEM Electric Cooling Fan 
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co句串

”ON” 

P0366fi 

砲事砂

、l
Disconnect 
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COOLING SYSTEM Electric Cooling Fan 

l)fやVεHICLEINSPECτION 

low τemperature (Below 83°C (181°F)) 

1. TυRNIG附τIONSWITCH "ON” 

Check that the cooling fan stops. 

If not, check the cooling fan relays and water temp. 
switch, and check for a separated connector or severed 
wire between the cooling fan relay and water temp司

switch. 

2. DISCONNECT WATER TEMP. SWITH CONNECτOR 

Check that the cooling fan rotates. 

If not, check the cooling fan relays, cooling fan, engine 
main relay and fuse, and check for a short circuit be戸

tween the cooling fan relay and water temp. switch. 

3. CONNECT WATER T監MP.SWITCH CONNECTO股

High Temperature !Abov程 93°C1199°F)) 

4. START ENGINE 

(a) Raise coolant temperature to above 93°C (199°F) 
or 102°C (216°F). 

(b) Check that the cooling fan rotates司

If not，月placethe water temp. switch. 



P0368R 

COOLING SYSτEM - Electric Cooling Fan 

INSPECTION OFピlECTRICCOOLING FAN 
COMPONENTS 

1. INSPECT N0.1 WATER TEMP. SWITCH 

C0-7 

(a) Using an ohmmeter, check that there is no conl:inu幽

ity batween the terminals when the coolant temper 
ature is above 93°C (199°F). 

(b) Using an ohmmeter, check that there is continuity 
between the terminals when the coolant tempera 

ture is below 83°C (181°F). 

If continuity is not as specified, replace the switch. 

No Continuity 
2. INSPECT N0.1 COOLING FAN RELAY 

LOCATION: In the No.2 junction block 

2 
Ohmmeter 

coo10' No Continuity 

Engine Main Relay 

CHCA11 

A. Inspect relay continuity 

(a) Using an ohmmeter, check that there is continuity 

between terminals 1 and 2. 

(b) Check that there is continuity between terminals 3 

and 4. 

Contin州 I If continuity is not as spec州， replacethe relay. 

B. Inspect relay operation 

(a) Apply battery voltage across terminals 1 and 2‘ 

(b） υsing an ohmmeter, check that there is no continu-

ity between terminals 3 and 4. 

If operation is not as specified, replace the relay. 

3目 INSPECTENGINE MAIN RELAV 

LOCATION: In the engine compartment relay box. 

A周知spectRelay Continuitγ 

(a) Using an ohmmeter, check that there is continuity 

between terminals 1 and 3. 

(b) Check that there is continuity between terminals 2 

and 4‘ 

(c) Check that there is continuity between terminals 4 

and 5. 

If continuity is not as specified, replace the relay. 



C0-8 COOLING SYSTEM Electric Cooling Fan 

8陶 InspectRelay Operation 

(a) Apply battery voltage across ~erminals 1 and 3. 

(b) Using an ohmmeter, check that there is continuity 
between terminals 4 and 5. 

(c) Check that there is no continuity between terminals 
2 and 4. 

If operation is not as spec1日ed,replace the relay. 

4ヨ II官SPECTCOOLING FAN 

(a) Connect battery and ammeter to the cooling fan 
connector. 

(b) Check that the cooling fan rotates smoothly, and 
check the reading on the ammeter. 

Standard amperage: 8.8 - 10.8 A 
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IG-2 

SPARK TEST 

+ NO 

IGNITION SYSτEM On-Vehicle Inspection 

骨髄回V匠HICL監i時SP藍記すIOI唱

SPARK TESτ 

CH巴CKTHAT SPARK OCCURS 

(a) Disconnect the high tension cord from the distribu 
tor. 

(b) Hold the end about 12. 5 mm  10. 50 in.) from the 

body of car. 

(c) Check if spark occurs while engine is being cranked. 

HINT: To prevent gasoline from being injected from in 
jectors during this test, crank the e円ginefor no more than 
1 - 2 seconds at a time. 

If spark does円otoccur, perform the test as follows: 

CHECK CONNECTION OF IGNITION COil, 
IGNITER AND DISTRIBUTOR CONNECTORS 



I I 

Pfl3fi71 

Ohmmeter 

IGNITION SYSTEM - 0件 VehicleInspection IG-3 

INSPECTION OF HIGH酬τENSIONCORDS 

1. REMOVE INTERCOOLER 
(See steps 5,6 on page TC凶 14)

2. DISCONNECT HIGH司 TENSION CORDS FROM SPARK 

PLUGS 

Disconnect the high tension cords at the rubber boot. DO 

NOT pull on the cords. 

NOTIC臣同 Pullmg on or bendi口gthe co吋smay damage 

the conductor inside. 

3. DISCONNECT HIGH-TENSION CORD FROM IGN！すION

COIL 

ヰ崎 REMOVE DIST開BUTORCAP WITHOUT DISCONNECT-

ING HIGH“τENSION CORDS 

5. INSPECτHIGH伽 TENSIONCORD RESISTANCE 

Using an ohmmeter, n¥easure the res剖 ancew出 outd陪
connecting the distributor cap. 

Maximum resistance: 25 kQ per cord 

If the resistance is greater than maximum, check the ter-
minals. If necessary, replace the high-tension cord and/or 

distributor cap‘ 

昌司 REINSTALL DISTRIBUTOR CAP 

7. RECONNECT HIGH幅TENSIOI唱CORDTO IGNIτION COIL 

8. R臣CONNECτHIGH-TENSION CORDSτ0 SPARK PLUGS 

S‘ E司霊INSTALLINTERCOOl藍R
(See steps 12, 13 o円 pageTC旬 21)

圃



IG司 4

IG0147 

陥 1332

IG0148 

IGNITION SYSTEM ~ On-Vehicle Inspection 

Megger 

INSPECτION OF SPARK PLUGS 
(Platinum Tippedτypel 

NOTICE: 

• Never use a wire brush for cleaning. 

• Never attempt to adjust gap on used plug. 

• Spark plugs should むereplaced every告0,000miles 
{100,000 km) 

1. REMOVE I附TERCOOL正R
{See steps 4 to 6 on pa自eTC-12, 13) 

2. DISCONNECτ トllGH－丁ENSION CORひS FROM SPARK 

PLUGS 

3. INSPECT ELECT肉ODE

Using a megger (insulation resistance meter), measure 

the insulation resistance. 

Standard insulation resistance: More than 1 0 MD 

If less than 10 MQ, proceed to step 4. 

HINT: If a megger is not availab!e, the following simple 
method of inspection provides fairy accurate results. 

[Simple method] 

• Quickly race the engine to 4,000 rpm five times. 

• Using SST, remove the spark plug. 

SST0915516100 

• Visually inspect the spark plugs. 
If the electrode is dry . . Okay 
If the electrode is wet . . Proceed to step 5 

4. REMOVE SPARK PLUGS 

Using SST, remove the spark plug. 

SST 09155 16100 

5冒 V!SUALLY INSPECT SPARK PLUGS 

Check the spark plug for thread or insulator damage. 

If abnormal, replace the plug町

Recommended spark plugs：’ 

ND PK20R8 
NGK 昌KR6EP8



陥0152

陥 1332

IGNITION SYSTEM On-Vehicle Inspection IG・5

o~ 

6. INSPECτELECTRODE GAP 

Maximum electrode司ap: 1.0 mm  (0.39 in.) 

If the gap is greater than maximum, replace the plug. 

Correct electrode gap of new plug: 0.8 mm  (0ρ31 in.) 

If adjusting the gap of a new plug, bend only the base of 
the ground electrode, do not touch the tip. 

ザ

7. CLEAN SPARK PLUGS 

If the electrode has traces of wet carbon, allow it to dry 

and then clean with a spark plug cleaner” 

Air pressure：睦elow588 kPa (6 kgf/cm2, 85 psi) 

Duration: 20 seconds or less 

HINT: If there are traces of oil, remove it with gasoline 
before using the spark plug cleaner. 

8. INSTALL SPARK PLUGS 

Using SST, install and torque the spark plug. 

SST 09155 16100 

Torque: 18 N・m (180註gf・cm,13 ft-lbf) 

9. RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS 

10. REINSTALL iNTERCOOLER 
(See steps 12, 13 o口pa宮eτC-20)
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IGNITION SYSTEM - On-Vehicle Inspection 

＼＼ 

＼ 

＼ 

High Tension 
Terminal 

INSPl:CτION OF IGNITION COil 

1. DISCONNECT IGNIτION COIL CONN臣CTOR

2. DISCONNECT HIGH勾 TENSIONCORD 

3. INSPECT PRIMARY COIL RESISTANCE 

Using an ohmmeter, measure the resistance between 
positive ( +) and negative ( ) terminals‘ 

Primary coil resistance：匝

0.3 -0国60 at・10－÷40°C (14 104°Fl 

If the resistance is not as specified, replace the ignition 

coil. 

4. INSPECT SECONDARY COIL RESISτANCE 

Using an ohmmeter, measure the resistance between 
positive ( +) and high-tension terminals. 

Secondary coil resistance: 
9 - 15 kO at -10ー＋40°C(14 - 104°FJ 

If the resistance is not as specified, replace the ignition 
coil. 

5. RECONNECT HIGH-TENSION CORD 

6. RECONNECT IGNITION COIL CONN在CTOR



Feeler Gauge 
IG1329 

G1 and G2 Pickup 

!G1331 

IGNITION SYSTEM - On-Vehicle Inspection IG-7 

SST 

INSPECTION OF DISTRIBUTOR 

1. DISCONNECT DISTRIBUTOR CONNECTOR 

2. REMOVE DISτRIBUTO除CAP

3. REMOVE ROTOR 

4. INSPECT AIR GAP 

Using SST (G 1 and G2 pickup) and a feeler gauge (NE 
pickup), measure the air gap between the signal rotor and 

pickup coil projection‘ 

SST 09240-00020forG1 and G 2 pickup 

Air宮ap: 0.2 ~ 0.4 mm  (0.008 - 0.016 in.) 

If the・air gap is not as specified, replace the distributor 
housing assembly. 

5. INSPECT SIGNAL G監NERATO罰（PICKUPCOil）民主SIS伺

τANCE 

6. 

7. 

8. 

Using an ohmmeter, measure the resistance between teト

minals明

Pickup coil resistance ト10ー＋40°C(14 - 104°FH 
G 1 to G 8 125 - 190 Q 

G2 to G 8 125 - 190 !J 
NE to G 8 155 - 240 Q 

If the resistance is not as specified, replace the distribu 
tor housing assembly. 

R霊INSτAllROTOR 

REIN ST ALL DISTRIBUTOR CAP 

RE CON NECτDISτRlBUTOR CONN芭CτOR

IGNIτER 
(See procedure Spark Test on pa冒eIG-2! 
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A-2 $在RVICESPECIFICATIONS Engine Mechanical 

寂NGINEMECHANICAL 

Specifications 

Engine tune叩 iDr附同

Deflection (Alternator! 

w/ A/C New belt 9 - 11 mm  0 35 - 0.43 in. 

0.51 0‘63 in. 

0.43 - 0 55 in. 

0.47 - 0 71 in. 

w/o A/C New belt 

Used belt I 13 - 16 mm  

11-14mm 

Used belt [ 12 - 18 mm  

Tension (Alternatorl (Reference! 

w/ A/C g
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w/o A/C 

Engine coolant capacity (w/ Heaterl 

Engine oil capacity 

Drain and refill w/ Oil filter change 

6.0 liters 6.3 US qts 5.3 lmp.qts 

3.9 liters 4.1 US qts 

3.8 US qts 

4.5 US qts 

3.4 lmp.qts 

3.2 lmp.qts 

3.8 lmp.qts 

w/o Oil filter change I 3.6 liters 

Dry fill I 4.3 liters 

Engine oil API grade 

Battery specific gravity 

High-tension cord resistance Limit 

Spark plug 

Conventional type 

Type ND 

SD, SE or better 

1.25 1.27 

(when fully charged at 20°C (68°Fll 

2 5 k!l per cord 

K20R-U 

Air gap 

NGK I BKR6EYA 

08 mm  0.031 in. 

i PK20R8 

BKR6EPB 

0.Bmm 

Intake I 0.15 0.25 mm  

Exhaust I 0.28 - 0.38 mm  

Platinum tipped tγpe (Reference) 

Type ND 

NGK 

Air gap 

Valve clearance 

Ignition ti打1ing

Firing order 

Idle speed 
」一一一一一一一一一＋一一
Idle CO w／判NC

concentration 

0.031 in. 

0.006ー 0010in‘ 

0.011 0.015 in. 

10° BTDC@ idle 

(w/ Terminals TE1 and E1 connected! 

1-3 4-2  

800士 50rpm 

0 0.5% 

Intake 

町、anifold

vacuu灯、

w/o TWC I 1β 土 0.5%

at Idle叩 eed I 60 kPa 1450 m州 g,17.7 in町Hgl



SERVICE SPECIFICATIONS ~ Engine Mechanical A-3 

Specifications (Cont'd) 

Compression at 250 rpm STD 1, 128 kPa (11.5 kgf/cm竺164psi) or more 

pressure 
Limit 883 kPa (9町0kgf/cm2, 128 psi) 

Difference of pressure between each 98 kPa (1.0 kgf/cm竺14psi) or less 

cylinder 

Timing belt Protrusion 8.5 - 9.5 mm  0.335ー 0374 in‘ 

tensioner 

Cylinder head Warpage Cylinder block side Limit 0.20 mm 0.0079 in. 

Intake manifold side Limit 0.20作、打1 0.0079 in. 

Exhaust manifold side 

Limit 0.30ηlm 0.0118 in. 

Valve seat Refacing angle 30°' 45°' 75° 

Contacting angle 45° 

Contacting width 10-1.4mm 0.039 0.055 in. 

Valve guide Inside diameter 6 000 - 6 018 mm 0.2362 - 0.2369 in. 

bushing Outside diameter (for repair pa同）

STD 11.030 11.041 mm  0.4343 0.434 7 in. 

O/S 0.05 11.080 11.091mm 。司4362- 0.4367 in. 

Valve Valve overall length STD Intake 100.50 mm  3.9567 in. 

Exhaust 99.55 mm  3.9193 in. 

Limit Intake 99.80 mm  3.9291 in. 

Exhaust 98.85 mm 3.8917 in. 覇
Valve face angle 44.5° 

Stem diameter Intake 5 960 - 5 975 mm  0. 2346 -0. 2352 in. 

Exhaust 5 955 - 5.970 mm 0.2344 - 0.2350 in. 

Stem oil clearance STD Intake 0.025 -0.058 mm  0.0010 0.0023 in. 

Exhaust 0 030 - 0.063 mm  0.0012 ~ 0.0025 in. 

Limit Intake 0.08行lm 0.0031 in. 

Exhaust 0.10 mm  0.0039 in. 

Margin thickness STD 0 8 - 1.2 mm 0.031 - 0.047 in. 

Limit 0.5 m灯、 0.020 in. 

Valve spring Squareness Limit 2.0 mm 0.079 in. 

Free length 44.43 mm 1. 7492 in. 

Installed tension at 34.4 mm  (1.354 in.) 201 236 N 

(20.5 - 24. 1 kg, 45.2 - 53.1 lb) 

Valve lifter Lifter diameter 27.975 - 27.985 mm  1.1014 - 1.1018 in. 

Lifter bore d旧meter 28.000 28.021 mm  1.1024 1.1032 in. 

Oil clearance STD 0 015 - 0.046 mm 0.0006 0.0018 in. 

Limit 0.07町、町、 0.0028 in. 

Manifold Warpage Limit 0.20 mm 0.0079 in. 



A-4 S霊RVICESPECIFICATIONS - Engine Mechanical 

Specifications (Cont’d) 

Camshaft Thrust clearance STD 0.120 - 0.240 in. 0.0047 0.0094 in. 

Limit 0.30 mm  0.0118 in. 

Journal oil clearance STD 0.025 - 0 062 mm  0.0010 - 0.0024 in. 

Limit 0.08 mm  0.0031 in. 

Journal diameter 26.959 26.975 mm 1.0614 - 1.0620 in. 
~ 

Circle runout Limit 0.06 mm  0.0024 in. 

Cam lobe height STD 41 010 - 41 110 mm  1.6146 1.6185 in. 
ψ 

Limit 39.90 mm  1.5709 in. 

T VIS valve Warpage Limit 0.20 mm  0.0079 in. 

Cylinder block Cylinder head surface Limit 0.05 mm  0.0020 in. 

warpage 

Cylinder bore diameter 

STD Mark 1 86‘000 ・・ 86.010 mm 3.3858 - 3.3862 in. 

Mark 2 86.010 - 86 020 mm 3.3862 - 3.3866 in. 

Mark 3 86‘020 ・-86.030 mm 3.3866 - 3.3870 in. 

Ltmtt 86.23 mm 3.3949 in . . 
Piston and Piston diameter Mark 1 85.920 - 85.930 mm 3.3827 - 3.3831 i札

piston ring 
Mark 2 85.930 85.940 mm  3司 3831 3. 3835 in. 

Mark 3 85.940 - 85.950 mm  3.3835 - 3.3839 in. 

Piston oil clearance 

STD 0.070 0.090 mm  0.0028 - 0町0035in. 

Limit 0.110 mm 0.0043 in. 

Piston ring groove clearance No.1 0.040 0.080 mm 0.0016 0.0031 in. 

No.2 0.030 0.070 mm  0.0012 - 0.0028 in. 

Piston ring end gap 

STD w/TWC No。1 0.330 0.550 mm  0.0130 0.0217 in. 

No.2 0.450 0.670 mm  0.0177 0.0264 i札

Oil 0.200 0.600 mm  0.0079 - 0.0236 in. 

w/o TWC No.1 。町330 0. 550 mm  0.0130 - 0.0217 in. 

No.2 0.200 0.420 mm 0.0079 0.0165 in. 

Oil 0.300 1.000 mm 0.0118 - 0.0394 in. 

Limit w/ TWC No.1 0.85 mm  0.0335 in. 

No.2 0.97 mm  0.0382 in司

Oil 0.0354 in. 

w/o TWC No.1 0.85 mm  0.0335 in. 

No.2 0.72 mm  0.0283 in. 

Oil 1.30 mm  0.0512 in. 



SERVICE SPECIFICAτIONS - Engine Mechanical A”呂

Specifications (Cont’d) 

Connecting rod Thrust clearance STD 0.160 0.312mm 。‘0063. 0.0123 in. 

Limit 0.35 m打、 0.35 in. 

Connecting rod bearing center wall 

thickness 

STD Mark 1 1 .484 - 1 .488 mm  0.0584 0.0586 in白

Mark 2 1 .488 1 .492 mm 0.0586 - 0.0587 i札

Mark 3' 1.492 1 .496 mm 0.0587 0.0589 in. 

1 Connecting rod oil clearance 

STD STD 0.024 0.055 mm  0.0009 0β022 in. 

U/S 。町023 0.069 mm  0.0009 0.0027 in. 

Limit 0.08 mm  0.0031 in. 

Rod bending Limit per 100 mm (3.94 in.) 0.05 mm  0.0020 in. 

Rod twist Limit per 100 mm (3.94 in.) 0.15 mm  0.0059 in. 

Bushing inside diameter 22.005 22.017 mm  0.8663 0.8668 in. 

Piston pin diameter 21. 997 - 22.009 mm  0.8660 - 0.8665 in. 

Piston pin 011 clearance STD 0.005 -0 011 mm  0.0002 0.0004 in. 

limit 0.05 mm  0.0020 in. 

Crankshaft Thrust clearance STD 0 020 - 0 220 mm  0.0008 0.0087 in. 

Limit 0.30 mm 0.0118 in. 

Thrust washer thickness STD 2.440 2.490 mm 0.0961 - 0.0980 in‘ 
Main journal oil clearance 

STD No.3 STD 0.025 - 0.044 mn、 0.0010 - 0.0017 in. 

U/S 0.25 0.021 0.061 mm 0.0008 0.0024 in刷

Others 0.015 - 0.034 mm  0.0006 - 0.0013 in. 

U/S 0.25 0.029 - 0 069 mm  0.0011 - 0.0027 in. 

Limit 0.08 mm  0.0031 iη 

Main journal diameter STD 54.988 - 55.003 mm 2. 1653 2. 1655 in町

U/S 54.745 - 54.755 mm 2.1553 - 2.1557 in. 

Main bearing center wall thickness 

STD No.3 Mark 1 1 992 - 1.995 mm 0.0784 0.0785 in. 

Mark 2 1 995 - 1 998 mm  0.0785 - 0.0787 in. 

Mark 3 1.998 - 2.001 mm  0.0787 -0.0788 i札

Mark 4 2 001 - 2.004 mm 0.0788 0.0789 in. 

Mark 5 2 004 - 2.007 mm 0.0789 - 0.0790 in. 

STD Others Mark 1 1 997 - 2.000 mm 0.0786 0.0787 in. 

Mark 2 2‘000 2.003 mm 0.0787 - 0.0789 in. 

Mark 3 2.003 2.006 mm  0.0789 0.0790 in. 

Mark 4 2.006 2.009 mm 0.0790 0.0791 i孔

Mark 5 2.009 2.012 mm  0.0791 - 0.0792 in. 

Crank pin diameter STD 47.985 - 48.000 mm 1.8892 1.8898 in. 

U/S 47.745 47.755 mm  1.8797 1.8801 in. 

Circle runout Limit 。‘06mm 0.0024 in. 

Main journal taper and out of round 

Limit 。‘02mm  0.0008 i凡

Crank pin tape1 and out of round 



A”S SERVIC藍SPECIFICATIONS - Engine Mechanical 

す0『queSp睦cific誼tkms

Part tightened N・m kgf・cm fHbf 

Oil pump pulley× Oil pump drive shaft 35 355 26 

No. 2 idler pulley×Cylinder block 43 440 32 

No. 1 idler pulley bracket ×Cylinder head 43 440 32 

Crankshaft pulley×Crankshaft 108 1, 100 80 

Camshaft timing pulley×Camshaft 59 600 43 

For SST 41 420 30 

Timing belt tensioner×Cylinder head 21 210 15 

RH engine mounting bracket ×Cylinder block 52 530 38 

Cylinder head ×Cylinder block 1st 49 500 36 

2nd Turn 90° 

Camshaft bearing cap×Cylinder head 19 190 14 

No 3 timing belt cover×Cylinder head 2.5 25 21 in.・lbf 

Cylinder head cover×Cylinder head 18 180 13 

RH rear engine hanger ×Cylinder head 19 195 14 

Intake manifold ×Cylinder head 19 1S5 14 

Intake manifold stay× Intake manifold 25 260 19 

Intake manifold stay× Cylinder block 25 260 19 

Water by-pass pipe×Water pump cover 7.8 80 69 in.町lbf

Water outlet ×Cylinder head 
グ

39 400 29 

EGR valve × Intake manifold 19 195 14 

EGR pipe×Cylinder head 26 260 19 

LH engine hanger× Cylinder head 1 2 mm  head bolt 13 130 9 

14 mm  head bolt 19 195 14 

在xhaustmanifold ×Cylinder head 52 530 38 

Catalytic converter×Turbine outlet elbow 29 300 22 

Catalytic converter stay×Catalytic converter 59 600 43 

No 1 alternator bracket ×Cylinder head 39 400 29 

Alternator × No. 1 alternator bracket 1 2 mm  head bolt 19 195 14 

14 mm  head bolt 52 530 38 

No 2 alternator bracket×No 1 alternator bracket 39 400 29 

No.2 alternator bracket ×Turbine outlet elbow 43 440 32 

Main bearing cap×Cylinder block 59 600 43 

Connecting rod cap×Connecting rod 67 680 49 

Rear Oii seal retainer×Cylinder block 9.3 95 82 in .. lbf 

Knock sensor×Cylinder head 44 450 33 

PS pump bracket ×Cylinder block 43 440 32 

Rear end plate ×Cylinder block 9.3 95 82 in町・lbf

Flywheel ×Crankshaft 108 1, 100 80 



SERVICE SPECIFICATIONS - Turbocharger System A時 7

TURBOCHARG底RSYSTEM 

Specifications 

Turbocharger Turbocharging pressure 53 81 kPa 

(0.54 0.83 kgf/cm竺7β11.8 psi) 

Impeller wheel axial play 0.13 mm  (0.0051 in.) or less 

Impeller wheel radial play 0.18 mm  (0β071 in.) or less 

lntercooler filler cap opening pressure 

STD 74 103 kPa 

(0. 75 - 1.05 kgf/cm竺1o.7 14町9psi) 

Limit 59 kPa (0.6 kgf/cm2, 85 psi) 

lntercooler water pump amperage 1.5 2.1 A 

τorqu串 Specifications

Part tightened Nm  kgf・cm ft・lbf 

Turbine outlet elbow×Turbocharger 64 650 47 

Side bearing housing plate×Turbocharger 11 120 9 

Turbo water pipe×Turbocharger 11 120 9 

Turbocharger× Exhaust manifold 64 650 47 

Oil pipe×Turbocharger 17 175 13 

Oil pipe×Cylinder block (Union bolt) 51 525 38 

Turbocharger stay×Turbocharger 69 705 51 

Turbocharger stay×Cylinder block 59 600 43 

Oxygen sensor×Turbine outlet elbow 44 450 33 



A-8 SERVICE SPECIFICATIONS EFI System 

笠間 SYSTEM

Sp睦cific昌tic:ms

Fuel pressure Fuel pressure at No vacuum 226 - 265 kPa 

regulator (2.3 - 2. 7 kgf/cm竺33 38 psi) 

Cold start Resistance 2 4口
injector Fuel leaka宮e One drop or less per minute 

Injector Resistance 2 4 (J 

Injection volume 101 - 114 cc (6.2 - 7.0 cu in.) per 15 sec 

Difference between each cylinde1 ' 5 cc (0.3 cu in) or less 

Fuel leakage One drop or less per minute 

Throttle body Throttle body fully closed angle 50 

Throttle Clearance between 
Between terminals Resistance 

position sensor stop screw and lever 

Omm 0 in. VTA - E2 0.2 - 0 8 K白

0.50 mm  0.020 in. IDL - E2 2.3 k!l or less 

0.70 mm  0.028 in. IDL - E2 Infinity 

Throttle valve fully opened position VTA - E2 3.3-10k日

VC - E2 3 - 7 k!l 

ISC valve Resistance十 B- RSC or RSO 19.3 22.3 n 

Cold start Resistance ST A - ST J below 10°C (50°F) 30 50 n 

injector time above 25°C (77°F) 10 son 

switch STA Ground 30 - son 

Air flow meter Resistance VS E2 200 - Goon 

(Measuring plate fully closed) 

20 1,000口
(Measuring plate fully open) 

VC - E2 200 - 400 n 

FC - E1 Infinity 

(Measuring plate fully closed) 

Zero 

(Others) 

THA - E2 at - 20°c (-4°Fi 10 - 20 k{l 

at 0°C (32°FI 4 7 k口

at 20°c (68°Fi 2 3 k{l 

at 40°C (104°Fi 0.9 - 1 3 k口

一…ー」
at 60°C (140°F) 0.4 - 0.7紅白

Fuel pu打1p Resistance Approx. 0. 73日

resistor 

Solenoid Resistance +B - No 10, No.20, No.30 or 4 6 n 

resistor No.40 

Water temp. Resistance at 20°c ( 4°Fi 10 20 k{l 

sensor at 0°C (32°F) 4 7 k{l 

at 20°c i68°F) 2 7 k{l 

at 40°C 1104°Fi 0 9 - 1.3 k{l 

at 60°C 1140°Fi 0.4 - 0. 7 k{l 

at 80°C 1176°F) 0.2 0.4 k{l 

Oxygen sensor Heater coil resistance 51-63{) 

T-VIS VSV Resistance 33 39 n 

EGR VSV Resistance 33 39 n 

Turbocharging Resistance 24 - 30 n 

pressure VSV 

Fuel cut rpm w/ Vehicle speed 0 km/h and coolant temp. 80°C (176°F) 

Fuel cut rpm 2,000 rpm 

Fuel return rpm 1,600 rpm 



A同 10 SERVICE SPECIFICATIONS - EFI System 

Sp母cifications(Cont'd) 

ECU (cont’d) Resistance 

Terminals Condition STD resistance (!.l) 

IDL - E2 
Throttle valve open Infinity 

Throttle valve fully closed 2,300 or less 

VTA E2 
Throttle valve fully open 3,500 - 10,000 

Throttle valve fully closed 200 - 800 

VC E2 200 400 

Measuring plate fully closed 200 - 600 
VS E2 

Measuring plate fully open '20 1,200 

THA E2 Intake air temp. 20°C (68°F) 2,000 - 3,000 

THW E2 Coolant temp. 80°C (176°F) 200 400 

G1 - G 8 
G2 

Cold 125 190 

NE -G  8 Cold 155 - 240 

RSC ヲtcB
19.3 22.3 

円so + B1 

To『queSpecifications 

Part tightened Nm  kgf・cm ft・lbf 

Fuel line Union bolt type 29 300 22 

Flare nut type 38 385 28 

Fuel pump× Fuel tank 2.9 30 26 in .. lbf 

Fuel inlet pipe×Fuel tank 2岨9 30 26 in .. lbf 

Cold start injector× Intake manifold (Air intake chamber) 5,9 60 52 in.・lbf 

Cold start injector pipe×Cold start injector 18 180 13 

Cold start injector pipe×Delivery pipe 18 180 13 

Fuel pressure regulator×Delivery pipe 29 300 22 

Delivery pipe×Cylinder head 19 195 14 

Fuel inlet hose × Delivery pipe 29 300 22 

Throttle body × Intake manifold (Air intake chamber) 19 195 14 

Air connector stay×Throttle body 19 195 14 

Air connector stay×Cylinder head 7.8 80 69 in .. lbf 

Air connector×Throttle body 19 195 14 
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Specifications !Cont’d) 

ECU HINT: 

• Perform all voltage and resistance measurements with the ECU c:onl)ected 

• Verity that the battery voltage is 11 V or above with the ignition switch is QN. 

Voltage 

Terminals Condition STD voltage IV) 

＋日
-E1 IG SW ON 

十日1 <' 10 14 

自ATT- E1 10 - 14 

IDL E2 Throttle valve open 4-6 

Throttle valve fully closed 0.1 - 1.0 
VTA一正2

Throttle valve open 4 - 5 
IG SW ON 

VC E2 4-6 

Measuring plate fully closed 3 7 - 4.3 

Measurin日platefully open 0.2 0.5 
VS - E2 

ldlin日 2.3 3.8 

3,000 rpm 1.0 - 2.0 

No.1 

No.2 E01 
IG SW ON 10 - 14 

No.3 E02 

No.4 
」 …一一」

THA E2 
IG SW ON 

Intake air temp. 20°C (68°F) 1-3 

THW 日 Coolant temp. 80°C 1176°F) 0.1 - 1.0 

STA E1 Cranking 6 - 14 

IGT E1 Cranking or idling 0.7 - 1.0 

汽SC- E1 
RSO 

IG SW ON 1 Engine ECU conne……ω 8 - 14 

W E1 
No trouble V’CHECK”engine warning light off) and 

engine running 
10 - 14 

PIM E2 IG SW ON 2.5 - 4.5 

*1AC1 E1 Air conditioning ON 8 - 14 

活2T-VIS E1 
IG SW ON Throttle valve fully closed 2.0 or less 

Throttle valve open 10 - 14 

特 3TVIS- E1 
Idling 2 0 or less 

4,200 rpm or more 10 ・・-14 

Check connector T一正1not connected 10 - 14 
T - E1 IG SW ON L一一一一一

Check connector T El connected 1 or less 

一WIN E1 IG SW ON 。－ 3

Idling !More than 30 second) 0 ・-3 
INT - E1 

Idling["_) Th附 levalve open 10 - 14 

*1w/ A/C ≫w; Regular Unleaded Gasoline 勢 3w/Premium Unleaded Gasoline 



SERVICE SPECIFICATIONS - Cooling Sγstem, Lubrication System A-11 

COOLING SYSTEM 

Specifications 

En9ine coolant capacity See pa9e A-2 

Radiator cap I Rel附 alveope川 pressure STD 73.5 - 103 kPa 

(0.75 1.05 kgf/cm2, 10.8 - 14岨9psi) 

Limit 59 kPa 0βkgf/cm2 8.5 psi 

Thermostat Valve opening temperature 80 - 84°C 176-183°F 

Valve lift at 95°C (203°F) 8 mm  10.31 in.) or more 

すorqueSpecifications 

Part tightened N・代、 kgf・cm ft・lbf 

Engine coolant ×Drain plug 13 130 自

Water pump×Water pump cover 9‘3 95 82 in.・lbf 

Water pump×Cylinder block 9白3 95 82 in .. lbf 

Water by-pass pipe×Water pump 9.3 95 82 in .. lbf 

Water inlet ×Water pump 8.8 90 78 in .. lbf 

lUBRICAτION SYST在員II

Specifications 

Engine oil capacity See page A 2 

at idling 29 kPa (0.3 kgf/cm2, 4.3 psi) or more 

at 3,000 rpm 245 490 kPa 

12.5 5.0 kgf/cm久36- 71 psi) 

Oil pump 日odyclearance STD 0 10 - 0町 16mm  0.0039 -0.0063 in. 

Limit 0.20mm 0.0079 in. 

Tip clearance STD 0.04 0.16 mm  0.0016 - 0.0063 in. 

Li行1it 0.20 mm  0.0079 in. 

すorqueSpecifications 

Part tightened N・m kgf・cm ft-lbf 
ト一一一
Engine oil drain plug 25 250 18 

Oil pump body cover×Oil pump body 8.8 90 78 in .. lbf 

Oil pump×Cylinder block 7.8 80 69 in. lむf

Oil strainer×Cylinder block 5.4 55 48 in.‘lbf 

Oil strainer×Oil pump 5.4 55 48 in .. lbf 

Oil pan×Cylinder block 5.4 55 48 in .. lbf 

Oil pan×Oil pump 5.4 55 48 in .. lbf 

Stiffener plate ×Cylinder block 37 380 27 

Oil cooler ×Oil cooler bracket 78 800 58 

Oil cooler bracket ×Cylinder block 7.8 80 69 in .. lbf 

Oil nozzle ×Cylinder block 9. 1 93 81 i札 ・lbf
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A-12 SERVICE SPECIFICATIONS Ignition System, Starting System, Charging System 

IGNITION SYSTEM 

Firing order 1 3 4 2 

Spark plug See page A-2 

High-tension Resistance 25 kll per cord 

cord 

Ignition coil Primary coil resistance 0.3 0.6 Q 
, 

Secondary coil resistance 90 - 15.0kll 

一Distributor Air gap 0.2 - 0.4 mm  0.008 0.016 in. 

Signal generator (pickup coil) resistance 

Gl to G 8 125 - 190 Q 

G2 to G 8 125 - 1900 

NE to G 8 155 240 n 

sτA践すINGSYSTEM 

Starter Rated voltage and output power 12V 1.0 kW 

No load characteristic Current 90 A or less at 11 . 5 V 

rpm 3,000 rpm or more 

Brush length STD 13.5 mm  0.531 in. 

Limit 8.5 mm  0.335 in. 

Com打、utator

Outer diameter STD 30mm 1. 18 in. 

Limit 29 mm  1.14 in 

Undercut depth STD 0 6mm 0.024 in. 

Limit 0.2 mm  0.008 in. 

Circle runout Li汀lit 0.05 mm  0.0020 in. 

Spring installed load STD 17 -・ 24 N 

(1.79 - 2.41 kg, 3.9 5.3 lb) 

C村AF宅GINGSYST巨M

。rivebelt tension See page A町 2

Battery specific gravity When fully charged at 20°C (68°F) 1 25 - 1 27 

Alternator Rated output 12 V - 70 A 

Rotor coil resistance 2.s 3.o n 

Slip ring diameter STD 14.2 14.4 mれn 0.559 - 0.567 in 

Limit 12.8 mm  0.504 in. 

Brush exposed length STD 10 5 mm  0.413 in. 

limit 1 5 mm  0.059 in. 

Alternator Regulating voltage at 25°C (77°F) 13.9 15.1 v 
regulator (IC) at 115°C (239°Fi 13.5 14.3V 
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS 

sすA問。AF竜王》 臨OlτTORQUESPECIFICATIO糊s

HOW TO DETERMINE邑OLTSτRE陶GTH

矧ark Class Mark Class 

Hexagon 4- 4T Stud bolt 

head bolt 5- 5T 

Bolt 6 6T 。…7ー
7T No mark 

8- BT 
（／／  

9- 9T 長2通 4T 

10 10T 

11 11T 

。No mark 4T 

Hexagon 0 Nomark flange bolt 

w/ washer 
4T Grooved 

hexagon bolt 島／
6T 

I Hex叩 n

ο head bolt Two 

protruding 5T 

lines 

叩＠flange bolt Two 

I pro山 6T 
w/ washer Ii 

nes 
hexagon bolt 

Hexagon 。head bolt Three 

protruding 7T 

lines －－－留J ~－：ョ 4T 

Hexagon 

head bolt 

＇~ 
Four 

protruding BT 

lines 



STANDARD BOLT TORQUE SPECIFICATIONS 呂附3

SPECIFIED TORQUE FOR STANDARD BOLτs 

Diameter Pitch 
Specified torque 

Class Hexagon head bolt Hexagon flange bolt 
町、m π市町、

N・m kgf•cn司 ft・lbf N・府、 kgf骨cm ft・lbf 

6 1 5 55 48 in.・lbf 6 60 52 in.・lbf 

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 11 5 1, 150 83 

6 1 6.5 65 56 in.・lbf 7.5 75 65 in. ・lb! 

8 1.25 15‘5 160 12 17.5 175 13 

10 1.25 32 330 24 36 360 26 
5T 

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 日 80 69 in.盟 lb! 9 90 78 in. ・lbf 

8 1.25 19 195 14 21 210 15 

10 1. 25 39 400 29 44 440 32 
6T 

12 1.25 71 730 53 80 810 59 

14 1.5 110 1, 100 80 125 1,250 90 

16 1.5 170 1,750 127 

現
6 10.5 110 8 12 120 9 

8 1.25 25 260 19 28 290 21 

10 1.25 52 530 38 58 590 43 
7T 

12 1.25 95 970 70 105 1,050 76 

14 1.5 145 1,500 108 165 1,700 123 

16 1.5 230 2,300 166 

8 1.25 29 300 22 33 330 24 

10 1.25 61 620 45 68 690 50 

12 1.25 110 1, 100 80 120 1,250 90 

8 1.25 34 340 25 37 380 27 

10 1.25 70 710 51 78 790 57 

12 1.25 125 1,300 94 140 1,450 105 

8 ；：~－－蜘 28 42 430 31 

10T 10 1. 800 58 88 890 64 

12 1. 1 ,450 105 155 1,600 116 

8 1.25 42 430 31 47 480 35 

11T 10 1.25 87 890 64 97 990 72 

12 1.25 155 1,600 116 175 1,800 130 
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む目立 SST AND SSM - SST (Special Service Tools), SSM (Special Service Materials) 

SST (SPECIAL SE関VIC震TOOLS)

Section 

Part Name 

＼ 韮M τc Fl LU IG ST CH Note 

Part No. ＼ illustration 

ι三喜 告書155-161由自 Spark Plug Wrench ＠ 

ず 西富21母国母自由2自 BeltT ension Gauge 唱島

(j）＂~ 声 3 09216－自003自
Belt Tension Gauge ． 
Cable 

グヂ~ 0924!i:5502目
Valve Clearance 

唱島
Adjust Tool Set 

j ぷ五シ♂ 09843-18020 
Diagnosis Check ． ． Wiring 

、 J 古内＼需を～v三hき1て三議 09992即日目241
Turbocharger ． Pressure Gauge 

SS陥（SPECIALS正RVICEMAT車問ALS)

Part Name Part No. Sec冒 i Use etc. 

Seal packing or equivalent 08826-00080 EM I Cylinder head cover 
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