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IN-2 INTRODUCTION - How to Use This Manual 

oa Pump 
Drive Pulley 

(@ 

Re~el va...;e---- ----
Spring __ ___ ___ _ ____. 

HOW TO USE THIS MANUAL 
To assist in finding your way through this manual, the Section 
Title and major heading are given at the top of every page. 
An INDEX is provided on the 1st page of each section to guide 
you to the item to be repaired. 
At the beginning of each section, PRECAUT IONS are given 
that pertain to aff 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 system problem and find the cause. The 
repair for each possible cause is referenced in the remedy col-
umn to quickly lead you to the solution. 

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

Example: 

0-Ring 
Drive Rotor 

Driven Rotor 

a 
@-Gasket 

Rehef Valv<f Plug 

...... 

INTRODUCTION - How to Use This Manual IN-3 

Illustration: 
what to do and where 

The procedures are presented in a step-by-step format :-
• The illustration shows what to do and where to do it 
• The task heading tells what to do. 
• The detailed text tells how to perform the task and gives 

other information such as specifications and warnings. 

Example: 

.___.--Task heading: what to do 
IN STAL L FLYW HEEL_.--
Using SST and a press, press out the bushing. 
SST 09222-64010 (09222-02020, 09222-02040) 

I I 
Set part No. Components part NO. 
Tighte n the bolls to the specified torque in two or three passes 
and in the sequence shown. \ 
Torque: 900 kg -cm (65 ft -lb, 88 N·ml 

\ Detail text: 
Specification how to do it 

This format provides the experienced technician with in FAST 
TRACK to the information needed. He can read the task head-
ings and only refer to the detailed text when he needs it. Impor-
tan t specifica tions 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 go to . 

SPECIFICATIONS 
Specifications are presented in bold type throughout the text in 
the applicable step . You never have to leave the procedure to 
look up your specs. All specifications are also found in Appen-
dix A. Specifications . for quick reference. 

WARNINGS . CAUTIONS. NOTES : 
• WARNINGS are presented in bold type, and indicate there is 

a possibility of injury to you or other people . 
• CAUTIONS are also presented In bold type, and indicate 

there is a possibility of damage to the components being 
repaired. 

• NOTES ar·e separated from the text but do not appear in 
bold . They provide additional information to more efficiently 
help you perform the repair. 
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IN-4 INTROD UCTION - Identification Information, General Repair Instructions 

IDENTIFICATION INFORMATION 
ENGINE SERIAL NUMBER 
The engine serial number is stamped on the left side of the 
cylinder block. 

GENERAL REPAIR INSTRUCTIONS 
1. Use fender, seat and floor covers to keep the vehicle clean 

and prevent damage. 
2. During disassembly, keep parts in order to facilitate 

reassembly. 
3. Observe the following : 

(al Before performing electrical work, disconnect the 
negative cable from the battery terminal. 

(b) If it is necessary to disconnect the battery for inspec• 
tion or repair, always disconnect the cable from the 
negative (-1 terminal which is grounded to the vehi-
cle 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 rag . 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 af t er installation . Do 
not use a hammer to tap the terminal onto the post 

(f) Be sure lhe cover for the positive (+) terminal is pro-
perly in place. 

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

5. Always replace cotte r pins gaskets and 0-rings with new 
ones. 

6. When necessary, use sealer on gaskets to prevent leaks. 
7. Carefully observe all specifications for bolt tightening tor-

ques. Always use a torque wrench . 
8. Use ot special service tools (SST! may be required, 

depending on the nature of the repair . Be sure to use SST 
where specified and follow the proper work procedure . A 
list of SST can be found at the back of this manual. 

9 . When replacing fuses, be sure the new fuse ls the correct 
amperage. 00 NOT exceed the fuse amp rating or use one 
of a lower rating . 

1 0 . Care must be taken when jacking up and suppo rting the 
vehicle . Be sure to lift and support the vehicle at the 
proper locations . 
(al If the vehicle is to be jacked up only at the front or 

rear end, be sure to block the wheels in order to 
ensure safety. 

(bl After the vehicle is jacked up, be sure to support it on 
stands . It is extremely dangerous to do any work on 
the vehicle raised 011 Jack alone, ,iven for a small job 
that can be r,n,shou quickly 

INTRODUCTION - General Repair Instructions IN-6 

11. Observe the following precautions to avoid damage to the 
parts: 
(a) To disconnect vacuum hoses, pull on the end, not the 

middle of the hose. 
(b) To pull apart electrical connectors, pull on the con-

nector itself. not the wires. 
(cl 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. 

(d) When steam cleaning an engine. protect the air filter 
and injection pump fr om water . 

(e) Never use an impact wrench to remove or install ther-
mo switches or thermo sensors. 

(f) When check ing continuity at the wire connector, 
insert the tester probe carefully to prevent term inals 
from bendinp. 

(gl 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. · 

1 2. After removing and reinstalling the injection pump and fuel 
hoses, clean off the fuel on engine components. In par-
ticular, be sure to check the radiator hose and by-pass 
hose, because deterioration occurs easily if they come into 
contact with fue l. 
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IN-6 INTRODUCTION - Abb reviations Used in This Manual 

ABBREVIATIONS USED IN THIS MANUAL 
A/C Air Conditioner 
A/T Automatic Transmission 
BDC Bottom Dead Center 
BTDC Before Top Dead Center 
EX Ellhaust 
FF Front Engine Front Drive 
FR Front Engine Rear Drive 
HAC High Altitude Compensator 
IN Intake 
LH Left- hand 
LHD Left- hand Drive 
MP Multipu rpose 
OPT Option 
0 / S Oversize 
PCV Positive Crankcase Ventilation 
PS Power Steering 
RH Right-hand 
RHO Right- hand Drive 
SST Special Service Tool 
STD Standard 
TDC Top Dead Center 
U/S Undersize 
w / With 
w/o Without 

ENGINE MECHANICAL 

DIESEL ENGINE DIAGNOSIS .. . ....•..... . ..... 
DIESEL ELECTRICAL SYSTEM DIAGNOSIS ....• 
TURBOCHARGER DIAGNO SIS .. . .... . .. . ..... . 
TURBOCHARGER ELECTRICAL SYSTEM 

DIAGNOSIS • . .••••••.•• . . .. •••••• . ••. . •• • • . 
ENGINE TUNE -UP ••••.••••.• • •••.•••••• • ••••• 
COMPRESSION CHECK .................. .. .. . 
TIMING BELT ••• . • . •.•.•••.•.•.••••••••• •• ••• 
TURBOCHARGER •••••••••• . •. .. •. . ••• . ••••••• 
CYLINDER HEAD ..... .. ......... . ........... . 
CYLINDER BLOCK .• • . • •.••••.•.••..•••.••••. . 

EM-1 

Page 
EM -2 
EM-10 
EM-13 

EM-15 
EM-16 
EM-25 
EM-26 
EM -38 
EM-46 
EM-70 
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EM-2 ENGINE MECHANICAL - Diesel Engine Diagnosis 

DIESEL ENGINE DIAGNOSIS 

GENERAL 

Diesel engine problems are usually caused by the engine or fuel system . The injection pump ls very rarely the 
cause of fuel system problems. 

Before beginning fuel system tests, first check that the engine compression, valve timing and other major 
systems are within specification. · 

PRELIMINARY CHECKS 

(8) Before performing fuel system checks, insure that the engine Is in good running condition . If necessary, 
first check the compression, timing and major components or systems. 

(bl Check the air filter and clean or rep lace it if necessary. 

(cl Confirm that there is sufficient fuel in the tank. 

(d) Check if the fuel is contaminated with gasoline or other foreign elements . Only good-quality diesel fuel 
should be used. 

le) Bleed air from th e sys tem by pumping the priming pump 30 - 40 ti~. 

(f) Check for water in the fuel fi lter and fuel tank and drain as necessary. 

(g) If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system . 

ENGINE MECHANICAL - Diesel Engine Diagnosis EM -3 

DIAGNOSIS 
PRECAUTION: 

1. The basic troubleshooting procedures for the diesel engine itself (valve clearance, compressio11. bear-
ings, valves, pistons. etc.} are the same checks you would make for a gasoline eng ine. 

2. The repair of the Injection poo,p requires considerable skiU and use of a special test bench. 

1. LOOSE OR CORRODED 
BATTERY CABLES 

2. DISCHARGED BATTERY 

ENGINE WILL NOT CRANK 

(Chec k Procedure and Correction Method) 

Check cables from battery to st~er and matte 
necessary repairs. 

Check a.ltemator output and the drive belt 
Repair as necessary . (See page CH-4) 

I 3. INOPERATIVE START ER :1--- --........j Check for battery voltage at starter termina ls 30 and 
50. 
If Okay, see STARTING SYSTEM, page 
(ST -11 or 12) for repair procedure . 

ENGINE CRANKS SLOWLY-WILL NOT START 

(Possib le Cause) 

1. LOOSE OR CORRODED 
BATTERY CABLES 

NOTE: Minimum cranking speed: 100 rpm Cold 
150 rpm Hot 

(Check Procedure and CorTectlon Method) 

L..:2::... _: D:,:l::_SC=-:_H=A::.:R::G::E::D~B::A:..:TT.::..:..:E::R.:_Y:._J-----7 Refer to items 1 and 2 of ENGINE WILL NOT CRANK. 

I 3. IMPROPER ENGINE OIL 11------ Check engine oil. 
If improper viscosity, drain and refill with oil of 
viscosity recommended by manufacturer. (See page 
LU-3) 

https://procarmanuals.com


EM-2 ENGINE MECHANICAL - Diesel Engine Diagnosis 

DIESEL ENGINE DIAGNOSIS 

GENERAL 

Diesel engine problems are usually caused by the engine or fuel system . The injection pump ls very rarely the 
cause of fuel system problems. 

Before beginning fuel system tests, first check that the engine compression, valve timing and other major 
systems are within specification. · 

PRELIMINARY CHECKS 

(8) Before performing fuel system checks, insure that the engine Is in good running condition . If necessary, 
first check the compression, timing and major components or systems. 

(bl Check the air filter and clean or rep lace it if necessary. 

(cl Confirm that there is sufficient fuel in the tank. 

(d) Check if the fuel is contaminated with gasoline or other foreign elements . Only good-quality diesel fuel 
should be used. 

le) Bleed air from th e sys tem by pumping the priming pump 30 - 40 ti~. 

(f) Check for water in the fuel fi lter and fuel tank and drain as necessary. 

(g) If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system . 

ENGINE MECHANICAL - Diesel Engine Diagnosis EM -3 

DIAGNOSIS 
PRECAUTION: 

1. The basic troubleshooting procedures for the diesel engine itself (valve clearance, compressio11. bear-
ings, valves, pistons. etc.} are the same checks you would make for a gasoline eng ine. 

2. The repair of the Injection poo,p requires considerable skiU and use of a special test bench. 

1. LOOSE OR CORRODED 
BATTERY CABLES 

2. DISCHARGED BATTERY 

ENGINE WILL NOT CRANK 

(Chec k Procedure and Correction Method) 

Check cables from battery to st~er and matte 
necessary repairs. 

Check a.ltemator output and the drive belt 
Repair as necessary . (See page CH-4) 

I 3. INOPERATIVE START ER :1--- --........j Check for battery voltage at starter termina ls 30 and 
50. 
If Okay, see STARTING SYSTEM, page 
(ST -11 or 12) for repair procedure . 

ENGINE CRANKS SLOWLY-WILL NOT START 

(Possib le Cause) 

1. LOOSE OR CORRODED 
BATTERY CABLES 

NOTE: Minimum cranking speed: 100 rpm Cold 
150 rpm Hot 

(Check Procedure and CorTectlon Method) 

L..:2::... _: D:,:l::_SC=-:_H=A::.:R::G::E::D~B::A:..:TT.::..:..:E::R.:_Y:._J-----7 Refer to items 1 and 2 of ENGINE WILL NOT CRANK. 

I 3. IMPROPER ENGINE OIL 11------ Check engine oil. 
If improper viscosity, drain and refill with oil of 
viscosity recommended by manufacturer. (See page 
LU-3) 



EM-4 ENGINE MECHANICAL - Diesel Engine D iagnosis 

ENGINE CRANKS NORMALLY BUT WIL L NOT START 
, 

(Possible Cause) 

1. NO FUEL TO NOZZLE HOLDER 

2. NO FUEL CUT SOLENO ID 
OPERATION 

3. NO FUEL INTO INJECT ION 
PUMP 

4. INOPERATIVE PRE-HEATING 
OPERATION 

5. FAUL TY GLOW PLUG 
OPERATION 

6. FUEL LEAKAGE FROM 
INJECTION PIPE 

{Check Proc edura and Correction M ethod) 

jection pipe union nut from it s loosen any one in 
nozzle holder . 
Crank the engine f 
ing that fuel is be 

or about 5 seconds while conf1m1-
ing discharged from the pipe. 
ut, begin diagnosis from item 4 . If fuel is coming o 

If not begin from item 2. 

h turned ON, chec k for fuel cut With starter switc 
solenoid operation 
repeatedly connec 
so lenoid . 

noise (clic king sound) while 
ting and disconnecting fuel cut 

If no noise, check 
solenoid when the 

if there is battery voltag e to the 
starte r swi tch is ON. 

Is confirme d, fuel cu t solenoid is If battery voltage 
faulty and should 
ELECTRICAL DIA 

be replaced. If no voltage, refer to 

repairs. 
GNOSIS and make necessary 

oses to fu el filter and feed clean Disconnect in let h 
fuel from separat e containe r directly into pump. 

ilher the fue l filler or line between If engine starts, e 
fuel tank and rilte 
accord ingly . 

r is clogged and should be repaired 

s not start (no fuel intake), check If engine still doe 
fuel line between filt er and pump. 

s faulty and should be replaced. If normal . pump i 
NOTE: When f 
keep conta in er a 

eeding fuel direct ly into pump, 
t same level as vehic le fuel tank. 

ch ON and the glow plug indicator With starter swit 
lamp illuminated, 
to the glow plugs 

check that th ere is voltage applied 

CTRICAL DIAGNOSIS and repair as If not. refer to ELE 
necessary. 

continuity (See page ST-61. Check glow plug 
If no continuity. a 
plug should be re 

broken wire Is indicated and glow 
placed . 

unions or cracks . Check for loose 
If leaking, tighten 
replace pipe (sl. 

to specified torque or. if necessary, 

-

1 7. 

I 
1 8. 

1 9. 

,, 

I 
' 

11, 

12 . 

1 3. 

ENGINE MECHANICAL - Diesel Engine Diagnosis EM-5 

I IMPROPER INJECTION Tum crankshaft pulley clockwise to where either TIMING J No. 1 or No. 4 piston is at TDC and, after releasing 
co ld start advance system (CM), check plunger 
stroke with SST. (See page EM-20) 
SST 09276-64010 
Plun ge r stroke: CV 0 .67 - 0.73 mm 

10 .0264 - 0.0287 in.I 
Others O. 77 - 0.83 mm 

(0.0303 - 0 .0327 In.I 
If not within specification, inject ion pump is 
improperly adjusted. 
NOTE : If cranks haft pulley is off more than 1 0°. 
i t could ind icate a Jump ed tim ing belt. 

IMPROPER COLD START I Measure timer piston stroke and fast idle lever 

) ADVANCE A ND FAST IDLE I opening angle with injection pump tester when 
cold sta rt advance Is operated. 

Check nozzle with nozzle tester . (See page FU-6) FAUL TY NOZZLE OR I 
NOZZLE HOLDER I Opening pressure: 135 - 155 kg/cm• 

(1,920 - 2.205 psi) 
(13,239 - 15,200 kPa) 

If not within specification, nozzle adjustment 
is improper and pressure should be readjusted . 
If pressure cannot be adjusted to speci fi cation, 
replace nozzle holder assembly. (See page FU-8) 

ROUGH IDLE WITH WARM ENGINE 

(Possib le Cause) (Check Procedure and Correction M ethod) 

IMPROPER ADJUSTMENT OF I With acce lerator pedal released, check that adjust ing 
ACCELERATOR CABLE I lever is in contact with idle screw. Also check if 

accelerato r cable is catching on somet hing . 
If necessary, adjust so lever is in contac t with screw. 
or make other required repairs . 

Check the idle speed as specified below. (See page 
IDLE SPEED TOO LOW I EM-23) J 

Idle spee d: 750 - 850 rpm 
If not, adjust with idle adjus ting screw. 
NOTE : If less than spec ifi ed, idling would 
normally be rough. 

FUEL LEAKAGE I Check for leaks at the pump connectiol)s. pump J distributive head bolts. nozzle holder and 
delivery valve. 
Tighten any loose connections to specified 
torque or replace parts as necessary. 
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to the glow plugs 

check that th ere is voltage applied 

CTRICAL DIAGNOSIS and repair as If not. refer to ELE 
necessary. 

continuity (See page ST-61. Check glow plug 
If no continuity. a 
plug should be re 

broken wire Is indicated and glow 
placed . 

unions or cracks . Check for loose 
If leaking, tighten 
replace pipe (sl. 

to specified torque or. if necessary, 

-

1 7. 

I 
1 8. 

1 9. 

,, 

I 
' 

11, 

12 . 

1 3. 

ENGINE MECHANICAL - Diesel Engine Diagnosis EM-5 

I IMPROPER INJECTION Tum crankshaft pulley clockwise to where either TIMING J No. 1 or No. 4 piston is at TDC and, after releasing 
co ld start advance system (CM), check plunger 
stroke with SST. (See page EM-20) 
SST 09276-64010 
Plun ge r stroke: CV 0 .67 - 0.73 mm 

10 .0264 - 0.0287 in.I 
Others O. 77 - 0.83 mm 

(0.0303 - 0 .0327 In.I 
If not within specification, inject ion pump is 
improperly adjusted. 
NOTE : If cranks haft pulley is off more than 1 0°. 
i t could ind icate a Jump ed tim ing belt. 

IMPROPER COLD START I Measure timer piston stroke and fast idle lever 

) ADVANCE A ND FAST IDLE I opening angle with injection pump tester when 
cold sta rt advance Is operated. 

Check nozzle with nozzle tester . (See page FU-6) FAUL TY NOZZLE OR I 
NOZZLE HOLDER I Opening pressure: 135 - 155 kg/cm• 

(1,920 - 2.205 psi) 
(13,239 - 15,200 kPa) 

If not within specification, nozzle adjustment 
is improper and pressure should be readjusted . 
If pressure cannot be adjusted to speci fi cation, 
replace nozzle holder assembly. (See page FU-8) 

ROUGH IDLE WITH WARM ENGINE 

(Possib le Cause) (Check Procedure and Correction M ethod) 

IMPROPER ADJUSTMENT OF I With acce lerator pedal released, check that adjust ing 
ACCELERATOR CABLE I lever is in contact with idle screw. Also check if 

accelerato r cable is catching on somet hing . 
If necessary, adjust so lever is in contac t with screw. 
or make other required repairs . 

Check the idle speed as specified below. (See page 
IDLE SPEED TOO LOW I EM-23) J 

Idle spee d: 750 - 850 rpm 
If not, adjust with idle adjus ting screw. 
NOTE : If less than spec ifi ed, idling would 
normally be rough. 

FUEL LEAKAGE I Check for leaks at the pump connectiol)s. pump J distributive head bolts. nozzle holder and 
delivery valve. 
Tighten any loose connections to specified 
torque or replace parts as necessary. 



EM-6 ENGINE MECHANICAL - Diesel Engine Diagnosis 

4. IMPROPER INJECTION 
TIMING 

5. IMPROPER OPERATION OF 
NOZZLE OR DELIVERY VALVE 

Refer to item 7 of ENGINE CRANKS NORMALLY 
BUT Will NOT START, above. 

With engine idling, loosen the injection pipe to . 
each cylinder in order. and check if the idle speed 
changes . 
If no change, a faulty cylind er is indicated. 
Check according to following procedure . 
• Faulty Nozzle or Nozzle Holder 
Check nozzle with nozzle tester . (See page FU- 6) 
Opening presure: 135 - 155 kg/cm' -

11,92 0 - 2 ,205 psi) 
(13,239 - 15,200 kPal 

If pressure is not within specification . l'\OZZle 
is faulty and -injection -pressure shou ld be 
readjusted . (See page FU-8) 
• Faulty Delivery Valve 
If injection pressure is within specification , delivery 
valve is defectiv e and should be replaced. 

ENGINE SUDDENLY STOPS 

(Poaible Cause) 

1. ENGINE WILL NOT RE-START 

2. ROUGH IDLE 

3. MALFUNCTION OF FUEL-CUT 
SOLENOID 

4 . NO FUEL INTO INJECTION 
PUMP 

(Check Procedure and Correction M ethod) 

Check to see if engine re-starts according to 
prescribed procedure. 
If not refer to ENGINE CRANKS NORMALLY BUT 
WIL L NOT START. above, and repair as necessary. 

If idle is not stable, refer to ROUGH IDLE WITH 
WARM ENGINE and repair accordingly . 

Refer to ENGINE CRANKS NORMALLY BUT Will 
NOT START. above. and chec k accord ingly. 
NOTE : No operation noise from the fuel cut 
solenoid may be due to loose electrical 
connect ions, so check connectors before 
Pf'OCHdlng with further repair s. 

Ref!lf . to item 3 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START, above. 

ENGINE MECHANICAL - Diesel Engine Diagnosis EM-7 

LACK OF POWER 

NOTE: 
1. First confirm that the air c leaner Is no t clogge d or t he engine ove rheating . . . 
2. Not eppllceble If the cuetomer desires an output p0wer higher than specifi ed for tha t vehicle . 

For eocureoy, edJuet with • chassis dynamo. 

........c.u., 
IMPIIOPIII ACCILERATOR 
GAIi.i ADJUITMENT 

(Check Procedure end Correction Method) 

11--- --i With accelerator fully depressed, check that 
I adjusting lever Is in contact with maximum speed set 

screw . (See page EM-23) 
If not adjust accordingly . 

I :a. INSUFFICIENT I Start engine. depress accelerator pedal to floor end 
MAXIMUM SPEED ,1-- -----i check that maximun speed is as speci fied below . 

'---""""'"""';;.;.;.;.=.c.:_.c..---- - --~ (See page EM- 23) 

, INTIRCHANGED OVERFLOW 
ICM W (OUT) AND INLET (NO 
MAIIKI FITTING 

Maximum speed: CV 5,100 - 5,200 rpm 
Others 5 ,300 - 5,400 rpm 

If not. adjust with maximum speed adjusting screw . 

NOTE : Overflow screw Is marked " OUT" end 
t----l has an Inner jet. Although both fitting s ere same 

size. they must not be Interchanged. 

1-- -- --l Refer to item 3 of ROUGH IDLE WITH WARM PUIL LIAKAGE '-------- --- -__J ENGINE. 

I I , CLOGGED FUEL FILTER' 11-----< Disconnect inlet hose to fuel filter and feed clean 
'----------- -- ---'

1 fuel directly into the pump. 
If engine cond ition improves , fuel filter 'is clogged 
and should be replaced. (See page FU-2) 
NOTE : When feeding fuel direct ly Into pump, 
keep container at same leve l ea vehicle fuel 
tank. 
If no increase in engine conditi on after replacing 
fuel fitter, check priming pump or perform other 
necessary repairs. 

I. INJICfflON TIMING 1---- -i Refer to item 7 of ENGINE CRANKS NORMALLY 

7. PAUL TY NOZZLI OIi NOzal 
HOLDER 

BUT Will NOT ST ART. 

1------l Refer to item 9 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 
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Refer to ENGINE CRANKS NORMALLY BUT Will 
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connect ions, so check connectors before 
Pf'OCHdlng with further repair s. 

Ref!lf . to item 3 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START, above. 
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LACK OF POWER 

NOTE: 
1. First confirm that the air c leaner Is no t clogge d or t he engine ove rheating . . . 
2. Not eppllceble If the cuetomer desires an output p0wer higher than specifi ed for tha t vehicle . 

For eocureoy, edJuet with • chassis dynamo. 

........c.u., 
IMPIIOPIII ACCILERATOR 
GAIi.i ADJUITMENT 

(Check Procedure end Correction Method) 

11--- --i With accelerator fully depressed, check that 
I adjusting lever Is in contact with maximum speed set 

screw . (See page EM-23) 
If not adjust accordingly . 

I :a. INSUFFICIENT I Start engine. depress accelerator pedal to floor end 
MAXIMUM SPEED ,1-- -----i check that maximun speed is as speci fied below . 

'---""""'"""';;.;.;.;.=.c.:_.c..---- - --~ (See page EM- 23) 

, INTIRCHANGED OVERFLOW 
ICM W (OUT) AND INLET (NO 
MAIIKI FITTING 

Maximum speed: CV 5,100 - 5,200 rpm 
Others 5 ,300 - 5,400 rpm 

If not. adjust with maximum speed adjusting screw . 

NOTE : Overflow screw Is marked " OUT" end 
t----l has an Inner jet. Although both fitting s ere same 

size. they must not be Interchanged. 

1-- -- --l Refer to item 3 of ROUGH IDLE WITH WARM PUIL LIAKAGE '-------- --- -__J ENGINE. 

I I , CLOGGED FUEL FILTER' 11-----< Disconnect inlet hose to fuel filter and feed clean 
'----------- -- ---'

1 fuel directly into the pump. 
If engine cond ition improves , fuel filter 'is clogged 
and should be replaced. (See page FU-2) 
NOTE : When feeding fuel direct ly Into pump, 
keep container at same leve l ea vehicle fuel 
tank. 
If no increase in engine conditi on after replacing 
fuel fitter, check priming pump or perform other 
necessary repairs. 

I. INJICfflON TIMING 1---- -i Refer to item 7 of ENGINE CRANKS NORMALLY 

7. PAUL TY NOZZLI OIi NOzal 
HOLDER 

BUT Will NOT ST ART. 

1------l Refer to item 9 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 



EM-8 ENGINE MECHANICAL - Diesel Engine Diagnosis 

EXCESSIVE EXHAUST SMOKE 
NOTE: 
1. Confirm that the air cleaner I• not clogged. 
2. Confirm l(Yith the customer whethe r or not oil consumption has been excessiv e. 

1Possible Cause) (Check Proced~e and Correction Method) 

j 1. · IMPROPER INJECTI ON TIMING 1
1-----l Refer to item 7 of ENGINE CRANKS NORMALLY 

BUT WILL NOT START. 

I 2. CLOGGED FUEL Fil TER I 

13. FAUL TY NOZZLE OR NOZZLE 11-- - --l 
HOLDER I 

NOTE: Black smok e indicates advance d ti ming 
while white smoke~••• retsded timing. 
Adjustmenu 1hould be made accordingly. 

Refer to item 5 of LACK OF POWER. 
NOTE: At h igh ..,aed 12.000 - 3,000 rpm), a 
clogged filter tendl to make the exhault 
smoke white . 

Refer to item 9 of ENGINE CRANKS NORMALLY 
BUT Will NOT ST ART. 
NOTE: Excessive exhaust smoke is ofte n 
caused by nozzle pressure being too low . 

EXCESSIVE FUEL CONSUMPTION 
NOTE: Confirm whether clutch sli pping . brakes grabbing, tires wrong size or air filter clogged. 

(Possible Cause) (Check Procedure and Correction Method) 

1. FUEL LEAKAGE ,__ __ __. Refer to item 3 of ROUGH IDLE WITH WAAM 
~- -- - ----------' ENGINE. 

j 2. IDLE SPEED TOO HIGH 

I 3. MAXIMUM SPEED TOO HIGH I,__ _ _ _, 

After sufficiently warming up engine, check that 
idle speed ls as specified below. (See page EM-23) 
Idle speed: 750 - 850 rpm 
If not, adjust with idle adjusting screw. 

Start engine, depress accelerator pedal to floor 
and check that maximum speed is as specified 
below. (See page EM-23) 
Maximum speed: CV 5,100 - 5,200 rpm 

Others 5,300 - 5,400 rpm 
If not. adjust with maximum speed adjus ting screw 

4 . IMPROPER INJECTIO N TIMING 1-- ---1 Refer to item 7 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 

5. FAULTY NOZZLE OR NOZZLE 
HOLDER 

Refer to item 9 of ENGINE CRANKS NORMALLY 
BUT Will NOT ST ART 

ENGINE MECHANICAL - EngiM Diagnosis EM-t 

ENGINE NOISE WHEN WARM 

(Clanking Noise with Excessive Vibration) 

IPONlble c.-) (Check Procedure and Correction Method) 

COOLANT TIMPIIIATUM TOO I Check coolant temperature with coolant 
LOW 11-----1 temperature gauge. 

3. PAUL TY NOZZLE OR NOZZLE 
HOlO£R 

If not suffic iently warm. thermostat It faulty and 
should be replaced . 

1-----t Refer to item 9 of ENGINE CRANKS NORMAll Y 
BUT Will NOT START. 

ENGINE WILL NOT RETURN TO IDLE 

...... c-., 

f IINDINCI ACCILIRATOR CABLE 

(Check Procedure and Correction Method) 

•1-------1 Operate adjusting lever on top of injection pump 
1 and check if engine retwns to idle. (See page EM-23) 

If so. accelerator cable is binding or impropertv 
adjusted and should be repaired accordingly. 
If engine does not return to idle. injection pump is 
faulty and should be replaced. 

ENGINE WILL NOT SHUT OFF WITH KEY 

....... C.U..I (Check Procedure and Correction M ethod) 

Disconnect connector on top of fuel cut solenoid and 
,____ check if engine sto·ps.. 

.., __________ _, If so, starter switch is faulty and should be repaired 

as necessary or replaced. 
If engine does not stop, eithef" fuel cut solenoid is 
faulty or there is interference by foreign particles. 
Repair as necessary. 
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EXCESSIVE EXHAUST SMOKE 
NOTE: 
1. Confirm that the air cleaner I• not clogged. 
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EXCESSIVE FUEL CONSUMPTION 
NOTE: Confirm whether clutch sli pping . brakes grabbing, tires wrong size or air filter clogged. 

(Possible Cause) (Check Procedure and Correction Method) 

1. FUEL LEAKAGE ,__ __ __. Refer to item 3 of ROUGH IDLE WITH WAAM 
~- -- - ----------' ENGINE. 

j 2. IDLE SPEED TOO HIGH 

I 3. MAXIMUM SPEED TOO HIGH I,__ _ _ _, 

After sufficiently warming up engine, check that 
idle speed ls as specified below. (See page EM-23) 
Idle speed: 750 - 850 rpm 
If not, adjust with idle adjusting screw. 

Start engine, depress accelerator pedal to floor 
and check that maximum speed is as specified 
below. (See page EM-23) 
Maximum speed: CV 5,100 - 5,200 rpm 

Others 5,300 - 5,400 rpm 
If not. adjust with maximum speed adjus ting screw 

4 . IMPROPER INJECTIO N TIMING 1-- ---1 Refer to item 7 of ENGINE CRANKS NORMALLY 
BUT WILL NOT START. 

5. FAULTY NOZZLE OR NOZZLE 
HOLDER 

Refer to item 9 of ENGINE CRANKS NORMALLY 
BUT Will NOT ST ART 
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ENGINE NOISE WHEN WARM 

(Clanking Noise with Excessive Vibration) 

IPONlble c.-) (Check Procedure and Correction Method) 

COOLANT TIMPIIIATUM TOO I Check coolant temperature with coolant 
LOW 11-----1 temperature gauge. 

3. PAUL TY NOZZLE OR NOZZLE 
HOlO£R 

If not suffic iently warm. thermostat It faulty and 
should be replaced . 

1-----t Refer to item 9 of ENGINE CRANKS NORMAll Y 
BUT Will NOT START. 

ENGINE WILL NOT RETURN TO IDLE 

...... c-., 

f IINDINCI ACCILIRATOR CABLE 

(Check Procedure and Correction Method) 

•1-------1 Operate adjusting lever on top of injection pump 
1 and check if engine retwns to idle. (See page EM-23) 

If so. accelerator cable is binding or impropertv 
adjusted and should be repaired accordingly. 
If engine does not return to idle. injection pump is 
faulty and should be replaced. 

ENGINE WILL NOT SHUT OFF WITH KEY 

....... C.U..I (Check Procedure and Correction M ethod) 

Disconnect connector on top of fuel cut solenoid and 
,____ check if engine sto·ps.. 

.., __________ _, If so, starter switch is faulty and should be repaired 

as necessary or replaced. 
If engine does not stop, eithef" fuel cut solenoid is 
faulty or there is interference by foreign particles. 
Repair as necessary. 
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DIESEL ELECTRICAL SYSTEM DIAGNOSIS 
ENGINE DOES NOT START COLD 

NOTE: 1. Battery voltage at leut 12 vo lts - stai-ter switch OFF. 
2. Engi ne cran ks norma lly . • 
3. Fusib le link okay. 
4 . For voltage martced with an asterisk. check Just as starter is turned ON because 

vo l tage changes with elapse of time . 

1. Super Glow· Syste m 

YES Check if Indicator light llghts up Wl\h starter 
switch ON 
Coolant temp. at 20'C IH ' FI : 2 - 4 ,eca . 

Starter swi tch OFF. I 

°Check for battery voltage to 
terminal 2 of pr .. heating 
tinMt with starter switch ON. 

I No Voltage 
"Check that there is 02 - 1.0V 
between terminals 3 and 9. 
If faulty. repair glow plug current 
sensor. 

Fuse ()I( 

I Check indicator 
light bulb. 

Bulb OK 

I 

NO 

Check fuse ISee Pllll4I 
ST-21 

Fuse Blown 

Check for short 
circuit and repair 
if necessary. 

Bulb No Good 

I AeplKe bulb. 

II okay. timer is faulty and should 
be replaced. 

Chedt for battery voltage 10 terminal 7 of 
pre-heat,ng lllnef connec tor Ion wire "-rness Sldel. 
II okay. pr&-heabng timer Is faulty and should be 
replaced. 

Voltage 

·check if voltage to tonninal 2 of pre-
heating timer is terminated after engine 
is started. 

YES 

::.tart the engine and check if there is 
voltege at terminal 4 of pre-heating 
timer 
If faulty. repair chargin g system as 

I necessary. 
Starter switch OFF. ,...._ ___ _,

1

,...... _ _ _ _, :.:~timer is faulty and should be 

CONTINUED ON PAGE EM-11 

Pre-heating Timer 
Ex . CM 

123105 4 1 

For CM 

_r~ 
9 753 I 

ENGINE MECHANICAL - Diesel Electrical System Diagnosis .EM-11 

CONTINUED FROM PAGE EM- 10 

•pi.c;e tlM* ... ,1th e t ON ..... 
cheek If -""" IICw. IO lelminlll 
I of tlll!llf .. In llf1'Jl!ldlNI<• 
With I O(lito1t tt1n,111t•t1•• No Voltage 

Pre-hea ting Duration I• Ouite 
Different Than That Above 

·• g,.i, o,, 1•1;18 GI /I 

,,., ... roo1,pl91l<>n OI pre-
h .. lM,O. theck tor voltage 
at l• rmlnal 8 ogaln 
when starter swi tch is 
~• t ST 

....... tw itch Off 

...... I tt••• tWll<ll at ON 

No Voltege 

rimer ls faulty 
and should be 
replaced. 

rimer Is faulty and 
sho uld be replaced. 

-
l..cli fol' 11<1ltoge 10 glow 1141111 , ... ,_ ~ond1 i. tw . 

Tl,..n 
1111)1) 

It« . volt• should 
.iiou , 1/2 . 

OK 

IIMW ""Ill"~ (UII INIUlty I l , ™HMMMV I: rn11l,~ty 

Oluw 
nby 
... l a ........ , ... ,t., 

..... • huukl ... ... 

I 
Disconnect water tempeAture sensor 
(left rear of engine) and check If 
pre-heating dlntion is about 70 or 130 
seconds or. if connector is 
grounded. there is no continuity . 
If okay, water temperature sensor 
is faulty and should be replaced. 
If not. timer is faulty and should 
be replaced 

No V oltage at An 

·chec k tor battery voltilge at positive side of glow plug 
current sensor (Resister sldel. 
If okay, replace sensor. 
II no voltage. No. 1 glow plug relay is faulty and 
should be replaced. 
!For component Inspection, SH page ST-2J 

No 1 /2 Voltage 
Thereafter 

·check for balle,y voltage to plus side of resistor 
(Intake mani fold side). 
If okay, replace resistor . 
II no No. 2 gloW plug relay Is faulty 
1nd should be replaced. 
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2. Fuel Cut Solenoid 

With starter switch ON, check for fuel 
cut solenoid operation noise lcrocking sound) 
while repeatedly connecting and . 
<f,sconoecting fuel cut solenoid. 

Noise No Noise 

I Fuel cut solenoid okay. I ri Check fuse (See page } ST-21. 

Fuse OK Fuse Blown 
Apply battery voltage Check for short 
I 1 2 voltsl di-ectly to circuit and repair 
solenoid and check as necessary. 
for noise. 

Noise No Noise 
Check wire harness I Replace fuel cut I from fuse (See 
page ST-2 to fuel solenoid . 

cut solenoid. 
, 

ENGINE MECHANICAL - Turbocharger Diagnosis EM-13 

TURBOCHARGER DIAGNOSIS 

INS~FFICIENT ACCELERATION, LACK OF POWER OR 
EXCESSIVE FUEL CONSUMPTION 

NOTE: Before ~oubleshooting the turbocharger, first check the valve clearance, 
injectio ~ timing, etc. 

(Possible Cau~l (Check Procedure and Correction Method) 

1

1. INSUFFICIENT iU RBOCHARGING l-rrcheck turbocharging pressure (See page EM-39). 
1.__.:..P.:..R=E=S.:.S=U.:..R=E_.......,-- ----- ---' If not within the standard shown below, 

2. RESTRICTED 1NfAKE AIR SYSTEM 

3. LEAK IN INTAKE AIR SYSTEM 

4 . RESTRICTED E;,(HAUST SYSTEM 

5. LEAK IN EXHAilS T SYSTEM 

begin diagnosis from item 2. 
Standard pressure : 0.54 - 0.68 kg/ems 

(7 .7 - 9.7 ps i, 53 - 67 kPal 

Check intake air system. and repai r or 
replace par1s as necessary. (See page EM-39) 

Check intake air system. and repair or 
replace par1S as necessary. (See page EM-39) 

Check exhaust system. and repair or replace 
par1s as necessary. (See page EM-39) 

Check exhaust system, and repair or replace 
parts as necessary. (See page EM- 39) 

I 6. RELIEF VALVE ~EAKING I- Check for excessive oil oozing around outside 
L_ __ _ __ ..:...:..~ - ----- ----' of relief valve. 

If not. relief valve okay . If excessive oozing, check 
performance of relief valve and replace if necessary. 

'-

J 7. ERRATIC TURBOCHARGER OPERATION Check rota1ion of impeller wheel. If It does no1 turn 
or turns with heavy drag, replace the turbocharger 
assembly . 
Check axial play of bearing shalt If not within limits. 
replace the turbocharger assembly . 
Standard clearance: 0 .13 mm (0.005 1 in.I or less 
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EM-12 ENGINE MECHANICAL - Diesel Electrical -System Diagnosis 

2. Fuel Cut Solenoid 

With starter switch ON, check for fuel 
cut solenoid operation noise lcrocking sound) 
while repeatedly connecting and . 
<f,sconoecting fuel cut solenoid. 

Noise No Noise 

I Fuel cut solenoid okay. I ri Check fuse (See page } ST-21. 

Fuse OK Fuse Blown 
Apply battery voltage Check for short 
I 1 2 voltsl di-ectly to circuit and repair 
solenoid and check as necessary. 
for noise. 

Noise No Noise 
Check wire harness I Replace fuel cut I from fuse (See 
page ST-2 to fuel solenoid . 

cut solenoid. 
, 

ENGINE MECHANICAL - Turbocharger Diagnosis EM-13 

TURBOCHARGER DIAGNOSIS 

INS~FFICIENT ACCELERATION, LACK OF POWER OR 
EXCESSIVE FUEL CONSUMPTION 

NOTE: Before ~oubleshooting the turbocharger, first check the valve clearance, 
injectio ~ timing, etc. 

(Possible Cau~l (Check Procedure and Correction Method) 

1

1. INSUFFICIENT iU RBOCHARGING l-rrcheck turbocharging pressure (See page EM-39). 
1.__.:..P.:..R=E=S.:.S=U.:..R=E_.......,-- ----- ---' If not within the standard shown below, 

2. RESTRICTED 1NfAKE AIR SYSTEM 

3. LEAK IN INTAKE AIR SYSTEM 

4 . RESTRICTED E;,(HAUST SYSTEM 

5. LEAK IN EXHAilS T SYSTEM 

begin diagnosis from item 2. 
Standard pressure : 0.54 - 0.68 kg/ems 

(7 .7 - 9.7 ps i, 53 - 67 kPal 

Check intake air system. and repai r or 
replace par1s as necessary. (See page EM-39) 

Check intake air system. and repair or 
replace par1S as necessary. (See page EM-39) 

Check exhaust system. and repair or replace 
par1s as necessary. (See page EM-39) 

Check exhaust system, and repair or replace 
parts as necessary. (See page EM- 39) 

I 6. RELIEF VALVE ~EAKING I- Check for excessive oil oozing around outside 
L_ __ _ __ ..:...:..~ - ----- ----' of relief valve. 

If not. relief valve okay . If excessive oozing, check 
performance of relief valve and replace if necessary. 

'-

J 7. ERRATIC TURBOCHARGER OPERATION Check rota1ion of impeller wheel. If It does no1 turn 
or turns with heavy drag, replace the turbocharger 
assembly . 
Check axial play of bearing shalt If not within limits. 
replace the turbocharger assembly . 
Standard clearance: 0 .13 mm (0.005 1 in.I or less 



EM-14 ENGINE MECHANICAL - Turbocharger Diagnosis 

ABNORMAL NOISE 

(Possible ·eause) 

1. TURBO INSULATOR RESONNANCE 

2. EXHAUST PIPE LEAKING OR 
VIBRATING 

3. ERRATIC TURBOCHARGER OPERATION 

(Check Procedu re and Correction Method) 

Check for loose, improperly installed or deformed 
insulator mount bolts, and repair or repliice 
as necessary. 

Check for deformed exhaust pipe, loose mount bolts 
or damaged gasket, and repair or replace as neces-
sary. 

Refer to item 7 of INSUFFICIENT ACCELERATION, 
LACK OF POWER OR EXCESSIVE FUEL 
CONSUMPTION. 

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST 

(Possi ble Cause) 

FAULTY TURBOCHARGER SEAL 
(Check Procedure and Correctio n Method ) 

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 would 
indicate a faulty turbocharger. 

Check for oil leakage in intake air syster,1. 
• Check for axial play in impeller wheel, and replace 

the turbocharger if necessary. 
(See page EM-43) . 

CAUTION: There is some oil mist from the 
PCV in the blowby gas so care must t,e taken 
not to diagnosis th is as an o il leakage from 
the turbocharger. 

ENGINE MECHANICAL - Turbocharger Electrical System Diagnosis E.M-15 

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS 
Troubleshooting of Turbocharger Indicator Light and Warning Light Operation 

Do both green indic ator light and amber NO 
warning light light when ignition switch 
is turned to ON? 

YES 
Are indicator and warning lights out during 
engine idle? 

Bot h lights stay on 

Check GAUGE fuse 

OK 
Check CHG and 
IGN fuse 

OK 
Is disc arge warning 
light out? 

YES 
Faulty combination 
meter 

Is discharge warning NO Faulty charging 
system light out? 

Green light stays on 
Check for open circuit in wire harness between 
low pressure sw itc h and combination meter . 

Amber light comes on 
Check for open circuit in wire harness between high pressure switch 
and combination meter and check for ground connection of switch. 

YES 
Does green indica tor light come on when 
0.14 kg/cm ! (2.0 psi, 14 kPal pressure is 
applied to both pressure switches 7 

NO 
Check fo r short ci rcuit in wire harness between low 
pressure switch and combination meter. 

Amber light comes on 
Does green indica tor light come on when 0 . 73 kg/cm 1 

(10.4 psi. 72 kPal pressure applied to both switches? 

Blown Check for short 
and repair as 
necessary 
Check fo r short Blown and repair as 
necessary 

NO Faulty charging 
system 

OK Faulty low pressure 
switc h 

OK Faulty high pressure 
switch 

OK Faulty low pressure 
switch 

NO Faulty high pressure 
swi tch 

YES 
Does amber indicator light come on when 0 .73 kg/c m• 
(10.4 psi. 72 kPa) pressure applied to both switches? 

YES .Faulty combination 
meter 

YES 

NO 
Check for short circuit in wire harness between high 
pressure switch and combination meter. 

Turbocharger indicator and warn ing light 
operation okay. 

Faulty high pressure 
switch 

https://procarmanuals.com


EM-14 ENGINE MECHANICAL - Turbocharger Diagnosis 

ABNORMAL NOISE 

(Possible ·eause) 

1. TURBO INSULATOR RESONNANCE 

2. EXHAUST PIPE LEAKING OR 
VIBRATING 

3. ERRATIC TURBOCHARGER OPERATION 

(Check Procedu re and Correction Method) 

Check for loose, improperly installed or deformed 
insulator mount bolts, and repair or repliice 
as necessary. 

Check for deformed exhaust pipe, loose mount bolts 
or damaged gasket, and repair or replace as neces-
sary. 

Refer to item 7 of INSUFFICIENT ACCELERATION, 
LACK OF POWER OR EXCESSIVE FUEL 
CONSUMPTION. 

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST 

(Possi ble Cause) 

FAULTY TURBOCHARGER SEAL 
(Check Procedure and Correctio n Method ) 

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 would 
indicate a faulty turbocharger. 

Check for oil leakage in intake air syster,1. 
• Check for axial play in impeller wheel, and replace 

the turbocharger if necessary. 
(See page EM-43) . 

CAUTION: There is some oil mist from the 
PCV in the blowby gas so care must t,e taken 
not to diagnosis th is as an o il leakage from 
the turbocharger. 
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Troubleshooting of Turbocharger Indicator Light and Warning Light Operation 

Do both green indic ator light and amber NO 
warning light light when ignition switch 
is turned to ON? 

YES 
Are indicator and warning lights out during 
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Bot h lights stay on 

Check GAUGE fuse 
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Check CHG and 
IGN fuse 

OK 
Is disc arge warning 
light out? 
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Faulty combination 
meter 

Is discharge warning NO Faulty charging 
system light out? 

Green light stays on 
Check for open circuit in wire harness between 
low pressure sw itc h and combination meter . 

Amber light comes on 
Check for open circuit in wire harness between high pressure switch 
and combination meter and check for ground connection of switch. 

YES 
Does green indica tor light come on when 
0.14 kg/cm ! (2.0 psi, 14 kPal pressure is 
applied to both pressure switches 7 

NO 
Check fo r short ci rcuit in wire harness between low 
pressure switch and combination meter. 

Amber light comes on 
Does green indica tor light come on when 0 . 73 kg/cm 1 

(10.4 psi. 72 kPal pressure applied to both switches? 

Blown Check for short 
and repair as 
necessary 
Check fo r short Blown and repair as 
necessary 

NO Faulty charging 
system 

OK Faulty low pressure 
switc h 

OK Faulty high pressure 
switch 

OK Faulty low pressure 
switch 

NO Faulty high pressure 
swi tch 

YES 
Does amber indicator light come on when 0 .73 kg/c m• 
(10.4 psi. 72 kPa) pressure applied to both switches? 

YES .Faulty combination 
meter 

YES 

NO 
Check for short circuit in wire harness between high 
pressure switch and combination meter. 

Turbocharger indicator and warn ing light 
operation okay. 

Faulty high pressure 
switch 



EM-16 ENGINE MECHANICAL - Engine Tune-up 

. . ( 

' l . 
Z'\~ 

ENGINE TUNE-UP · 
CHECK OIL LEVEL 

The oil level should be between the " L" and " F" marks on 
the level gauge. 
If low, check for leakage and add oil up to the "F" mark. 

CHECK AIR FILTER 
!al Visually check that the air fit ter element is not 

excessively dirty, damaged or oily . 
tf necessary, replace the air fil ter element 
(bl Clean the element with compressed air. 
First blow from the inside thoroughly . Then blow off the 
outside of the element 

INSPECTION AND ADJUSTMENT OF 
VALVE CLEARANCE 

NOTE: Check and adjust the valve clearance white the 
engine is cold. 

1. REMOVE NO. 2 A IR INTAKE MANIF OLD ICE 70) 
(See step 1 on page EM- 48 ) 

2. REMOVE TWO BOLTS FROM NO. 2 TIMING COVER 

3. REMOV E CYLIND ER HEAD COVER 
Remove the six nuts and seal washers. and pull out the 
head cover with the gasket 

4. MEAS URE VALVE CLEARANCE 
(al Set the No. 1 cylinder to TDC/compression 

• Tum the crankshaft pulley and align its groove 
wit h the t iming pointer on the oil pump . 

• Check that the valve lifters on the No. 1 cylinder 
are loose and valve Utters on the No. 4 are tight 

If not tum the crankshaft one complete revolut ion. 

ENGINE MECHANICAL - Engine Tune-up EM-'17 

,.. Front 
EX 

IN IN 

,.. Front 

EX 

o,am 

11m 
IN IN 

Intake side: 
New shim thick .ness 

= T + [A - 0.25 mm 
(0.00 98 in.I] 

Exhaust sid e: 
New shim thickness 

= T + [A - 0 .30 mm 
(0.01 18 in.)] 

Oid 1H 

(b) Measure the clearance of half of the valves. 
• Measure only th ose valves indicated in the f igure. 
• Record the measurements w hich are out of 

specification . They wiU be used later to determine 
the required replacement shims, 

Valv e clearanc e (Cold ): 
Inta ke 0 .20 - 0.30 mm (0 .008 - 0 .012 in.I 
Ex haust 0 .25 - 0 .35 mm (0 .010 - 0 .014 in.I 

(cl Tum the crankshaft pulley one revolution and 
measure the other valves. 
• Tum the crankshaft pulley one revolution and align 

its groove and timing poi nter on the oil pump. 
• Measure only the valves indicated by the arrows in 

the figure. 

5 , ADJ UST VALVE CLEARANCE 
NOTE: Vnlve clearance is adjusted one cylinder at a time. 
(o) Turn the cronkshaft pulley to position the intake 

com1holt lobe 11f the cylinder upward. 
(hi Po11tlon lhe notch of lhe lifter so that ii is accessible 

w11h • , moll aerewdrtver. 
(cl Pince the SST between the two cams and tum the 

hondle 10 press down the valve Utters . 
SST 09248 -64010 
NOTE: Make sure the SST is installed so that it presses 
evenly on both lifters . 
(d) Using a small screwdriver and magnet remove the 

shims. 
(el Determine the replacement shim size by using the 

follow ing Formula and Charts. 

• Using a micrometer. measure the thickness of the 
shim that was removed. 

• Calculate the thickness of a new shim so that the 
valve clearance comes within the specified value. 
T . . . . .. Thickness of shim used 
A . , ... . Valve clearance measured 

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

NOTE: Shims are available in 25 sizes. in increments of 
0.050 mm (0.0020 in.I. from 2.200 mm (0.0866 in.I to 
3.400 mm (0.1339 in.l. Thickness is stamped on the new 
shims. 
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' l . 
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ENGINE TUNE-UP · 
CHECK OIL LEVEL 

The oil level should be between the " L" and " F" marks on 
the level gauge. 
If low, check for leakage and add oil up to the "F" mark. 

CHECK AIR FILTER 
!al Visually check that the air fit ter element is not 

excessively dirty, damaged or oily . 
tf necessary, replace the air fil ter element 
(bl Clean the element with compressed air. 
First blow from the inside thoroughly . Then blow off the 
outside of the element 
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VALVE CLEARANCE 
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(See step 1 on page EM- 48 ) 
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3. REMOV E CYLIND ER HEAD COVER 
Remove the six nuts and seal washers. and pull out the 
head cover with the gasket 

4. MEAS URE VALVE CLEARANCE 
(al Set the No. 1 cylinder to TDC/compression 

• Tum the crankshaft pulley and align its groove 
wit h the t iming pointer on the oil pump . 

• Check that the valve lifters on the No. 1 cylinder 
are loose and valve Utters on the No. 4 are tight 

If not tum the crankshaft one complete revolut ion. 

ENGINE MECHANICAL - Engine Tune-up EM-'17 

,.. Front 
EX 

IN IN 

,.. Front 

EX 

o,am 

11m 
IN IN 

Intake side: 
New shim thick .ness 

= T + [A - 0.25 mm 
(0.00 98 in.I] 

Exhaust sid e: 
New shim thickness 
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(b) Measure the clearance of half of the valves. 
• Measure only th ose valves indicated in the f igure. 
• Record the measurements w hich are out of 

specification . They wiU be used later to determine 
the required replacement shims, 

Valv e clearanc e (Cold ): 
Inta ke 0 .20 - 0.30 mm (0 .008 - 0 .012 in.I 
Ex haust 0 .25 - 0 .35 mm (0 .010 - 0 .014 in.I 

(cl Tum the crankshaft pulley one revolution and 
measure the other valves. 
• Tum the crankshaft pulley one revolution and align 

its groove and timing poi nter on the oil pump. 
• Measure only the valves indicated by the arrows in 

the figure. 

5 , ADJ UST VALVE CLEARANCE 
NOTE: Vnlve clearance is adjusted one cylinder at a time. 
(o) Turn the cronkshaft pulley to position the intake 

com1holt lobe 11f the cylinder upward. 
(hi Po11tlon lhe notch of lhe lifter so that ii is accessible 

w11h • , moll aerewdrtver. 
(cl Pince the SST between the two cams and tum the 

hondle 10 press down the valve Utters . 
SST 09248 -64010 
NOTE: Make sure the SST is installed so that it presses 
evenly on both lifters . 
(d) Using a small screwdriver and magnet remove the 

shims. 
(el Determine the replacement shim size by using the 

follow ing Formula and Charts. 

• Using a micrometer. measure the thickness of the 
shim that was removed. 

• Calculate the thickness of a new shim so that the 
valve clearance comes within the specified value. 
T . . . . .. Thickness of shim used 
A . , ... . Valve clearance measured 

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

NOTE: Shims are available in 25 sizes. in increments of 
0.050 mm (0.0020 in.I. from 2.200 mm (0.0866 in.I to 
3.400 mm (0.1339 in.l. Thickness is stamped on the new 
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EM-20 ENGINE MECHANICAL Engine Tune-up 

(fl Remove the SST. 
(g) Recheck the valve clearance. 
(h) Adjust the valve clearance of the remaining cylinders 

as required. 

6. INSTALL CLINDER HEAD COVER 
(See step 3 on page EM-67) 

7. INSTALL TWO BOLTS TO NO. 2 TIMING COVER 

8. INSTALL NO. 2 A IR INTAKE MANIFOLD (CE70) 

INSPECTION AND ADJUSTEMENT OF 
INJECTION TIMING 
1. INSTALL PLUNGER STROKE MEASURING TOOL (SST} 

AND DIAL INDICATOR 
(a) Remove the distributive head plug bolt from the 

injection pump. 
(bl Install SST and the dial indicator to the distributive 

head plug hole. 
SST 09275-5401 0 

2. SET NO. 1 OR NO. 4 CYLINDER TO ABOUT 26 - 30° 
BTOC/ COMPRESSION 
Turn the crank shaft pulley clockwise so the pulley groove 
is 25 - 30 ° from the oil pump pointer . 

3. RELEASE COLD STARTING SYSTEM 
(a) Using a screwdriver. turn the cold starting lever 

counterclockwise about 20° as shown. 
(b) Put a metal plate 8.5 - 10 mm (0.33 - 0 .39 in.) thick 

between the cold starting lever and thermo wax 
plunger. 

ENGINE MECHANICAL - Engine Tune-up EM-21 

4. CHECK INJECTION TIMING 
(al Set the dial indicator at O mm (0 inJ. 
(b) Recheck to see that the dial indicator remains at 0 

mm 10 inJ while rotating the crankshaft pulley slight-
ly to the left and right 

(c) Slowly rotate the crankshaft pulley clockwise until 
the pulley groove is aligned with the timing pointer . 

(d) Measure the plunger stroke. 
Plunger stroke: CV 0.67 - 0.73 mm 

(0.264 - 0 .0287 in.) 
Others 0.77 - 0 .83 mm 

(0.0303 - 0.0327 in.) 

5. ADJUST INJECTION TIMING 
(al Loosen the four injection pipe union nuts on the 

pump side. 

lb) Loosen the injection pump mounting bolt and nuts. 

le) Adjust the plunger stroke by slightly tilting the injec-
tion pump body . 

If the stroke is less than specification. tilt the pump toward 
the engine. 
If greater than specification. tilt the pump away from the 
engine . 
Plunger stroke: CV 

Others 

0.67 - 0.73 mm 
(0 .0264 - 0.0287 in.I 
0.77 - 0.83 mm 
(0.0303 - 0.0327 in.) 
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(a) Using a screwdriver. turn the cold starting lever 

counterclockwise about 20° as shown. 
(b) Put a metal plate 8.5 - 10 mm (0.33 - 0 .39 in.) thick 

between the cold starting lever and thermo wax 
plunger. 
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4. CHECK INJECTION TIMING 
(al Set the dial indicator at O mm (0 inJ. 
(b) Recheck to see that the dial indicator remains at 0 

mm 10 inJ while rotating the crankshaft pulley slight-
ly to the left and right 

(c) Slowly rotate the crankshaft pulley clockwise until 
the pulley groove is aligned with the timing pointer . 

(d) Measure the plunger stroke. 
Plunger stroke: CV 0.67 - 0.73 mm 

(0.264 - 0 .0287 in.) 
Others 0.77 - 0 .83 mm 

(0.0303 - 0.0327 in.) 

5. ADJUST INJECTION TIMING 
(al Loosen the four injection pipe union nuts on the 

pump side. 

lb) Loosen the injection pump mounting bolt and nuts. 

le) Adjust the plunger stroke by slightly tilting the injec-
tion pump body . 

If the stroke is less than specification. tilt the pump toward 
the engine. 
If greater than specification. tilt the pump away from the 
engine . 
Plunger stroke: CV 

Others 

0.67 - 0.73 mm 
(0 .0264 - 0.0287 in.I 
0.77 - 0.83 mm 
(0.0303 - 0.0327 in.) 
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B71!iT 

(di nghten the injection pump mounting bolt and nuts. 
Torque the bolt and nuts. 

Torque : Bolt 475 kg-em (34 ft-lb, 47 N·ml 
Nut 180 kg-cm (13 f t- lb , 18 N·m) 

(el Recheck the plunger stroke. 
Plunger stro ke : CV 0.67 - 0 .73 mm 

(0.0264 - 0.0287 irL) 
Others 0.77 - 0.83 mm 

(0.0303 - 0.0327 irL) 

(f) nghten all union nuts on the injection pipes. 
Torque : 300 kg-em (22 ft -lb , 29 N·ml 

6. REMOVE METAL PLATE FROM COLD STARTING 
LEVER 

7. REMOV E SST AND DIAL INDICATOR 
(a) Remove SST and dial indicator. 
lb) Install the distributive head plug bolt with a new 

gasket Torque the bolt 
Torque: 170 kg-cm (12 ft-lb. 17 N·m) 

8. BLEED AI R FROM FUEL LINE 
Bleed air from the injection pipe by activating the starter 
motor. 

9. START ENGINE AN D CHECK FOR LEAKS 

ENGINE MECHANICAL - Engine Tune-up EM -2 3 

...,. .. 

INSPECTION AND ADJUSTEMENT OF IDLE 
AND MAXIMUM SPEED 
1. INITAL CONDITIONS : 

(a) Air cleaner installed 
(b) Engine coo lant normal operating temperature 
(c) Accessories switched off 
(d) Trans mission in neutral 

2. CONNECT TACHOMETER TO ENGINE 

3. DISCONNECT ACCELERATOR CABLE 
Disconnect the accelerator cable from the injection pump . 

4 . INSPECT AND ADJUST IDLE SPEED 
(a) Check that the adjusting lever is in contact with the 

idle speed adjusting screw. 
If not, check if the air conditionei switch is OFF or if engine 
is running at normal operating temperature. 
(b) Start the engine and check the idle speed. 
Idl e spe ed: 750 - 850 rpm 

(c) Loosen the lock nut and adjust by turning the idle 
adjusting screw . 

(d) Securely tighten the lock nut and recheck the idle 
speed . 

5. INSPECT AN D A DJ UST MAXIMUM SP EED 
(a) Inspect the engine maximum speed with the adjust-

ing lever fully depressed. 
Maximum speed: CV 5,100 - 5,200 rpm 

Others 5,300 - 5,400 rpm 
CAUTION: This check sho uld be performed in as 
short a ti me as possible . 
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(di nghten the injection pump mounting bolt and nuts. 
Torque the bolt and nuts. 
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Plunger stro ke : CV 0.67 - 0 .73 mm 
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6. REMOVE METAL PLATE FROM COLD STARTING 
LEVER 

7. REMOV E SST AND DIAL INDICATOR 
(a) Remove SST and dial indicator. 
lb) Install the distributive head plug bolt with a new 

gasket Torque the bolt 
Torque: 170 kg-cm (12 ft-lb. 17 N·m) 

8. BLEED AI R FROM FUEL LINE 
Bleed air from the injection pipe by activating the starter 
motor. 

9. START ENGINE AN D CHECK FOR LEAKS 
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INSPECTION AND ADJUSTEMENT OF IDLE 
AND MAXIMUM SPEED 
1. INITAL CONDITIONS : 

(a) Air cleaner installed 
(b) Engine coo lant normal operating temperature 
(c) Accessories switched off 
(d) Trans mission in neutral 

2. CONNECT TACHOMETER TO ENGINE 

3. DISCONNECT ACCELERATOR CABLE 
Disconnect the accelerator cable from the injection pump . 

4 . INSPECT AND ADJUST IDLE SPEED 
(a) Check that the adjusting lever is in contact with the 

idle speed adjusting screw. 
If not, check if the air conditionei switch is OFF or if engine 
is running at normal operating temperature. 
(b) Start the engine and check the idle speed. 
Idl e spe ed: 750 - 850 rpm 

(c) Loosen the lock nut and adjust by turning the idle 
adjusting screw . 

(d) Securely tighten the lock nut and recheck the idle 
speed . 

5. INSPECT AN D A DJ UST MAXIMUM SP EED 
(a) Inspect the engine maximum speed with the adjust-

ing lever fully depressed. 
Maximum speed: CV 5,100 - 5,200 rpm 

Others 5,300 - 5,400 rpm 
CAUTION: This check sho uld be performed in as 
short a ti me as possible . 
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(b) Cut the maximum adjusting screw wire . 
(cl Loosen the lock nut and adjust by turning the max-

imum speed adjusting screw . 
CAUTION: Perform adjustment at low rpm , and then 
recheck at maximum speed. 
(di Securely tighten the lock nut and recheck the max"-

lmu m speed . 

(e) Loci< the maximum speed adjusting screw with the 
wire. 

6 . CONNECT ACCELERATOR CABLE 
(a) Connect the accelerator cable and adjust so there is 

no slack in it 

(bl Inspect to see that the adjusting lever is stopped by 
the maximum speed adjusting screw when the 
accelerator pedal is depressed an the way. 

7. DISCONNECT TA CHOMETER 

ENGINE MECHANICAL - Compression Check EM-25 

,_ .. 

_COMPRESSION CHECK 

1. 

2. 

3. 

4 . 

5. 

NOTE: If there is lack of power. e"=ive oil or fuel con-
sumption. measure the cyfinder compression pressure. 

WARM UP ENGINE 

DISCONNECT FUEL CUT SOLENOID WIRE 
CONNECTOR 

REMOVE NO. 2 AIR INTAKE MANIFOLD ICE70 ) 
(See step 1 on page EM-48) 

REMOVE FOUR GLOW PLUGS 
(See ste p 10 on page EM-49 ) 
CAUTION : Make sure the load wire Is not ground ed. 

INSTALL GAUGE ADAPTER (SST) TO GLOW PLUG 
MOUNTING HOLE 
SST 09992-00160 

8. MEASURE CYLINDER COMPRESSION PRESSURE 
la) Connect a compression gauge !SST) to the gauge 

Ddopter ISSTI 
SST 09992 00023 
(b) While cranking the engine with the start er motor, 

manure the compression. 
NOTE: A fully charged battery is necessary to ob tain 
engine nM>lu tion of more than 250 rpm. 
(cl Repeat steps la) and lb) for each cylinder . 
Compre-sslon pressure : 

30 .0 kg/c m• (427 psi , 2,942 kPa) 
Minimum pressure: 

25 .0 kg/cm' (356 psi, 2 ,452 kPa) 
Difference between each cyllnde-r : 

Less tha n 5.0 kg/cm • (7 1 psi , 490 kPa) 
{di If the cylinde r compression in one or more cylinders 

is low, pour a small amount o f engine oil into the 
cylinder through the glow plug hole and repeat steps 
la) and lb) for the cylinder with low compression . 
• If adding oil helps the compression, chances are 

that the piston rings and/or cylinder bore are worn 
or damaged-

• If pressure stays low , a valve may be sticking or 
seating improperly, or there may be leakage past 
the gasket_ 

7. INSTALL FOUR GLOW PLUGS 
(See ste p 8 on page EM-68) 

8 . CONNECT FUEL CUT SOLENOID WIRE CONNECTOR 

9 . INSTALL NO. 2 AIR INTAKE MANI FOLD (CE70) 

https://procarmanuals.com


EM-2 4 ENGINE MECHAN ICAL - Engine Tune-up 

(b) Cut the maximum adjusting screw wire . 
(cl Loosen the lock nut and adjust by turning the max-

imum speed adjusting screw . 
CAUTION: Perform adjustment at low rpm , and then 
recheck at maximum speed. 
(di Securely tighten the lock nut and recheck the max"-

lmu m speed . 

(e) Loci< the maximum speed adjusting screw with the 
wire. 

6 . CONNECT ACCELERATOR CABLE 
(a) Connect the accelerator cable and adjust so there is 

no slack in it 

(bl Inspect to see that the adjusting lever is stopped by 
the maximum speed adjusting screw when the 
accelerator pedal is depressed an the way. 

7. DISCONNECT TA CHOMETER 
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_COMPRESSION CHECK 

1. 

2. 

3. 

4 . 

5. 

NOTE: If there is lack of power. e"=ive oil or fuel con-
sumption. measure the cyfinder compression pressure. 

WARM UP ENGINE 

DISCONNECT FUEL CUT SOLENOID WIRE 
CONNECTOR 

REMOVE NO. 2 AIR INTAKE MANIFOLD ICE70 ) 
(See step 1 on page EM-48) 

REMOVE FOUR GLOW PLUGS 
(See ste p 10 on page EM-49 ) 
CAUTION : Make sure the load wire Is not ground ed. 

INSTALL GAUGE ADAPTER (SST) TO GLOW PLUG 
MOUNTING HOLE 
SST 09992-00160 

8. MEASURE CYLINDER COMPRESSION PRESSURE 
la) Connect a compression gauge !SST) to the gauge 

Ddopter ISSTI 
SST 09992 00023 
(b) While cranking the engine with the start er motor, 

manure the compression. 
NOTE: A fully charged battery is necessary to ob tain 
engine nM>lu tion of more than 250 rpm. 
(cl Repeat steps la) and lb) for each cylinder . 
Compre-sslon pressure : 

30 .0 kg/c m• (427 psi , 2,942 kPa) 
Minimum pressure: 

25 .0 kg/cm' (356 psi, 2 ,452 kPa) 
Difference between each cyllnde-r : 

Less tha n 5.0 kg/cm • (7 1 psi , 490 kPa) 
{di If the cylinde r compression in one or more cylinders 

is low, pour a small amount o f engine oil into the 
cylinder through the glow plug hole and repeat steps 
la) and lb) for the cylinder with low compression . 
• If adding oil helps the compression, chances are 

that the piston rings and/or cylinder bore are worn 
or damaged-

• If pressure stays low , a valve may be sticking or 
seating improperly, or there may be leakage past 
the gasket_ 

7. INSTALL FOUR GLOW PLUGS 
(See ste p 8 on page EM-68) 

8 . CONNECT FUEL CUT SOLENOID WIRE CONNECTOR 

9 . INSTALL NO. 2 AIR INTAKE MANI FOLD (CE70) 
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TIMING BELT 
COMPONENTS 

No.2 Timing Belt Cover Camshaft Timing Pulley Timing Belt 

RH Engine Mounting Bracket 
(FF Vehicles! Injection Pump Drive Pulley Tension 

No.1 Idler Pulley Spring 

No. 2 Idler 
Pulley 

Oil Pump 
Drive Pulley 

Fan Bracket 
(FR Vehicles) 

No. I Timing Belt Cover 

Crankshaft Pulley 

Timing Belt Guide 

Crankshaft Tuning Pulley 

REMOVAL OF TIMING BELT 
1. REMOVE PS PUMP PULLEY AND DRIVE BELT 

(FF Vehicles) 
(al Push on the drive belt to hold the puney in place 

and remove the pulley nut. 
lb) Loosen the drive belt adjusting bolt 
kl Remove the drive bell 
(d) Remove the pulley and woodruff key. 

2. REMOVE PS PUMP (FF Vehicles) 
Remove the three bolts and PS pump . 

ENGINE MECHANICAL - Timing Belt EM-27 

3. REMOVE DRIVE BELT 
(a) Loosen the four fan pulley nuts. (FR Vehicles) 
lbl Loosen the alternator pivot adjusting lock bolt and 

adjusting nut or boll 
(c) Swing the alternato r toward the engine and remove 

the drive beh. 

4. REMOVE FLUID COUPLING AND FAN PULLEY 
(FR Vehicles) 

5. REMOVE PS PUMP DRIVE BELT (FR Vehicles) 

6. REMOVE NO. 2 TIMING BELT COVER 
Remove the three clips, five bolts and the No. 2 timing belt 
cover with the gasket. 

7. REMOVE FOUR GLOW PLUGS 
(See step 10 on page EM-49) 

8. 

NOTE: It is necessary to remove the glow plugs so that 
the crankshaf t will tum smoothly and enable the belt to be 
adjusted properly . 

SET NO. 1 CYLIND ER AT TDC/COMPRESSION 
Align the line mark of the camshaft timing pulley with the 
top end of the cylinder head by turning the crankshaft 
pulley clockwise . 

9. REMOVE CRANKSHAFT PULLEY 
(al Install the SST to the crankshaft pulley . 
SST 09213-14010 
(bl Using SST to hold the crankshaft pu lley, remove the 

pulley bolt. 
SST 09330 -0002 1 

(cl Using SST. remove the crankshaft pulley . 
SST 09213_-31021 
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TIMING BELT 
COMPONENTS 

No.2 Timing Belt Cover Camshaft Timing Pulley Timing Belt 

RH Engine Mounting Bracket 
(FF Vehicles! Injection Pump Drive Pulley Tension 

No.1 Idler Pulley Spring 

No. 2 Idler 
Pulley 

Oil Pump 
Drive Pulley 

Fan Bracket 
(FR Vehicles) 

No. I Timing Belt Cover 

Crankshaft Pulley 

Timing Belt Guide 

Crankshaft Tuning Pulley 

REMOVAL OF TIMING BELT 
1. REMOVE PS PUMP PULLEY AND DRIVE BELT 

(FF Vehicles) 
(al Push on the drive belt to hold the puney in place 

and remove the pulley nut. 
lb) Loosen the drive belt adjusting bolt 
kl Remove the drive bell 
(d) Remove the pulley and woodruff key. 

2. REMOVE PS PUMP (FF Vehicles) 
Remove the three bolts and PS pump . 
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3. REMOVE DRIVE BELT 
(a) Loosen the four fan pulley nuts. (FR Vehicles) 
lbl Loosen the alternator pivot adjusting lock bolt and 

adjusting nut or boll 
(c) Swing the alternato r toward the engine and remove 

the drive beh. 

4. REMOVE FLUID COUPLING AND FAN PULLEY 
(FR Vehicles) 

5. REMOVE PS PUMP DRIVE BELT (FR Vehicles) 

6. REMOVE NO. 2 TIMING BELT COVER 
Remove the three clips, five bolts and the No. 2 timing belt 
cover with the gasket. 

7. REMOVE FOUR GLOW PLUGS 
(See step 10 on page EM-49) 

8. 

NOTE: It is necessary to remove the glow plugs so that 
the crankshaf t will tum smoothly and enable the belt to be 
adjusted properly . 

SET NO. 1 CYLIND ER AT TDC/COMPRESSION 
Align the line mark of the camshaft timing pulley with the 
top end of the cylinder head by turning the crankshaft 
pulley clockwise . 

9. REMOVE CRANKSHAFT PULLEY 
(al Install the SST to the crankshaft pulley . 
SST 09213-14010 
(bl Using SST to hold the crankshaft pu lley, remove the 

pulley bolt. 
SST 09330 -0002 1 

(cl Using SST. remove the crankshaft pulley . 
SST 09213_-31021 
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10 . REMOVE NO. 1 TIMING BELT COVER AND BELT 
GUIDE 
Remove five bolts and the No. 1 timing belt cover with the 
gasket and belt guide. 

11 . REMOVE FAN BRACKET (FR Vehicles) OR RH ENGINE 
MOUNTING BRACKET (Ff Vehicles) 

12. REMOVE TIMING BELT 
NOTE: If reusing the timing belt draw a direction arrow 
on the belt (in direction of engine revolution). and place 
matchmarks on the pulleys and timing bell 

(al Using a screwdriver. remove the tension spring . 
CAUTION : Do not pinch the tension spri ng with 
pliers or such. 
lb) Loosen the No. 1 idler pulley bolt. 
(cl Remove the timing belt from each pulley . 

13 . REMOVE CAMSHAFT TIMING PULLEY 
(al Using SST to hold the timing pulley, remove the 

pulley mount boll 
SST 09278-54012 
CAUTION: Avoid turning the camshaft or the valves 
will hit against the pistons .. 
lb) Using SST, remove the timing pulley . 
SST 09950 -20014 

14 . REMOVE NO. 1 IDLER PULLEY 

ENGINE MECHANICAL - Timing Belt EM-29 

15 . REMOVE INJECTION PUMP DRIVE PULLEY 
(al Using SST to hold the drive pulley. remove the pulley 

nut. 
SST 09278 -54012 
CAUTION: Do not use an impact w rench. 

(bl Using SST, remove the drive pulley. 
SST 092 13 -600 17 
CAUTION : The pulley will spring out so be caref ul 
not to drop it. 

16 . REMOVE NO. 2 IDLER PULLEY 

17 . REMOVE OIL PUMP DRIVE PULLEY 
(al Using SST to hold the pulley, remove tlie pulley nut. 
SST 09612 - 24013 
(hi Ron,ove tho d rive pulley. 

18 . REMOVE CRANKSHAFT TIMING PULLEY 
Using SST, remove the timing pulley. 
SST 09213-60017 
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EMD126 

83907 

13009 

.,.,. 

INSPECTION OF COMPONENTS 
. 1. INSPECT TIMING BELT 

CAUTION: 
1. Do not bend , twist or tum the belt Inside out. 
2. Do not allow the belt to come into contact with 

oil, water or steam. 
3. Do not utilize belt tension when installing or 

removing the set bolt of the camshaft timing 
pulley. 

If there are defects as shown in the figures. check ttie 
following points and replace the timing belt if necessary. 
(al Premature severance 

• Check for proper installation. 
• Check the timing cover gasket for damage and 

proper installation. 

(bl If the belt teeth are cracked or damaged, check to 
see if the camshaft. water pump or oil pump is 
locked. 

(cl If there is noticeable wear or ·cracks on the ' belt face, 
check to see if 1here are nicks on one side of the idler 
pulley lock. 

(di If there is wear or damage on only one side of the 
belt. check the belt guide and the alignment of each 
pulley . 

ENGINE MECHANICAL - Timing Belt EM-31 

l:Jttt 

•m• 

EM031' 

(el If there is noticeable wear on the belt theeth. check 
the timing cover gasket for damage and proper 
.insta0ation . Check for foreign material on the pulley 
teeth. 

2. INSPECT IDLER PULLEYS 
Check the turning smoothness of the timing belt idler 
pulleys . 
If necessary. replace the idler pulley . 

3 . INSPECT TENSION SPRING 
(al Check the free length of the spring. 
Free length : 51.93 mm (2.0445 in .) 
(b) Check the tension of the spring at the specified 

Installed length. 
Installed tension: 4.3 kg (9.5 lb , 42 NI at 

63 mm (2.48 in.) 
If not as specified, replace the spring. 
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INSPECTION OF COMPONENTS 
. 1. INSPECT TIMING BELT 

CAUTION: 
1. Do not bend , twist or tum the belt Inside out. 
2. Do not allow the belt to come into contact with 

oil, water or steam. 
3. Do not utilize belt tension when installing or 

removing the set bolt of the camshaft timing 
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If there are defects as shown in the figures. check ttie 
following points and replace the timing belt if necessary. 
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• Check for proper installation. 
• Check the timing cover gasket for damage and 

proper installation. 

(bl If the belt teeth are cracked or damaged, check to 
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locked. 

(cl If there is noticeable wear or ·cracks on the ' belt face, 
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(el If there is noticeable wear on the belt theeth. check 
the timing cover gasket for damage and proper 
.insta0ation . Check for foreign material on the pulley 
teeth. 

2. INSPECT IDLER PULLEYS 
Check the turning smoothness of the timing belt idler 
pulleys . 
If necessary. replace the idler pulley . 

3 . INSPECT TENSION SPRING 
(al Check the free length of the spring. 
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(b) Check the tension of the spring at the specified 

Installed length. 
Installed tension: 4.3 kg (9.5 lb , 42 NI at 

63 mm (2.48 in.) 
If not as specified, replace the spring. 
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INSTALLATION OF TIMING BELT 
. (See page EM-261 

1. INSTALL CRANKSHAFT TIMING PULLEY 
(a) Align the w oodruff key groove of the timing pulley 

with the woodruff key on the crankshaft. 
(b) Using SST and a hammer, drive in the timing pulley. 
SST 09214-60010 

2. INSTA LL OIL PUMP DRIVE PULLEY 
Using SST to hold the pulley, install and torque the pulley 
nut. 
SST 09612-24013 
Torque: 475 kg-cm (34 ft-lb, 47 N·m) 

3. INSTALL NO. 2 IDLER PULLEY 
To rque : 375 kg- cm (27 ft -lb, 37 N·ml 
NOTE: Check that the pulley moves smoothly. 

4. INSTALL IN JECTION PUM P DRIVE PULLEY 
(al Match the woodruff key groove of the drive pulley 

with the woodruff key on the drive shaft. 
(b) Using SST to hold the drive pulley, install and torque 

the pulley nut. 
SST 09278-54012 
Torque: 650 kg -cm (47 ft -l b, 64 N·ml 
CAUTION : Do not use an impact wrench . 

5. PROVISIONALLY INSTALL NO. 1 IDLER PULLEY 
(a) Place the idler pulley on the cylinder heed and flngor 

tighten the pulley bolt to the extent that the Idler 
pulley is free. 

(bl Install and torque the pulley guide bolt. 
Torque : 75 kg -cm (65 in.- lb , 7 .4 N·m) 
(c) Check tha t the idler pulley bracket can be moved to 

the left and right by hand. 

ENGINE MECHANICAL Timing Belt EM-33 

p.a_11, 

6. INSTALt CAMSHAFT TIMiNG PULLEY 
(al Match the pin hole of the timing pulley with the 

knock pin on the camshaft. 
(b) Using SST to hold the timing pulley, install and tor -

que the pu lley bolt with the plate washer . 
SST 09278-54012 
Torque: 900 kg-cm (65 ft-lb, 88 N·ml 
CAUTION : Avoid turning the C~l'l1$haft or the valves 
will hit against the pis tons. 

7 . SET TIMING AND DRIVE PULLEYS 
la) Afign the line mark of the camshaft timing pulley with 

the top end of the cylinder head. 
(b) Align the g rooves of the crankshaft timing pulley and 

oil pump . 
CAUTION: When t urning the crankshaft or camshaft, 
the va lves will hit agai ns t the pisto ns so do not turn 
them more than necessary . 
le) Align the cavity of the injection pump drive pulley 

with the line mark on the water pump . 

8 . INSTALL TIMING BELT 
CAUTIO N : The engine should be co ld . 
NOTE: 
e If reusing the timing belt. af,gn the points marked during 

removal (See step 12 on page EM-28) and install the 
timing belt with the arrow pointing in th!! direction of 
engine revolution . 

e Install the new belt so the numbers and letters can be 
read from lhe rear end of the engine. 

(a) Place the tim ing belt on the camshaft timing pulley . 
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INSTALLATION OF TIMING BELT 
. (See page EM-261 

1. INSTALL CRANKSHAFT TIMING PULLEY 
(a) Align the w oodruff key groove of the timing pulley 

with the woodruff key on the crankshaft. 
(b) Using SST and a hammer, drive in the timing pulley. 
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3. INSTALL NO. 2 IDLER PULLEY 
To rque : 375 kg- cm (27 ft -lb, 37 N·ml 
NOTE: Check that the pulley moves smoothly. 

4. INSTALL IN JECTION PUM P DRIVE PULLEY 
(al Match the woodruff key groove of the drive pulley 

with the woodruff key on the drive shaft. 
(b) Using SST to hold the drive pulley, install and torque 

the pulley nut. 
SST 09278-54012 
Torque: 650 kg -cm (47 ft -l b, 64 N·ml 
CAUTION : Do not use an impact wrench . 

5. PROVISIONALLY INSTALL NO. 1 IDLER PULLEY 
(a) Place the idler pulley on the cylinder heed and flngor 

tighten the pulley bolt to the extent that the Idler 
pulley is free. 

(bl Install and torque the pulley guide bolt. 
Torque : 75 kg -cm (65 in.- lb , 7 .4 N·m) 
(c) Check tha t the idler pulley bracket can be moved to 

the left and right by hand. 

ENGINE MECHANICAL Timing Belt EM-33 

p.a_11, 

6. INSTALt CAMSHAFT TIMiNG PULLEY 
(al Match the pin hole of the timing pulley with the 

knock pin on the camshaft. 
(b) Using SST to hold the timing pulley, install and tor -

que the pu lley bolt with the plate washer . 
SST 09278-54012 
Torque: 900 kg-cm (65 ft-lb, 88 N·ml 
CAUTION : Avoid turning the C~l'l1$haft or the valves 
will hit against the pis tons. 

7 . SET TIMING AND DRIVE PULLEYS 
la) Afign the line mark of the camshaft timing pulley with 

the top end of the cylinder head. 
(b) Align the g rooves of the crankshaft timing pulley and 

oil pump . 
CAUTION: When t urning the crankshaft or camshaft, 
the va lves will hit agai ns t the pisto ns so do not turn 
them more than necessary . 
le) Align the cavity of the injection pump drive pulley 

with the line mark on the water pump . 

8 . INSTALL TIMING BELT 
CAUTIO N : The engine should be co ld . 
NOTE: 
e If reusing the timing belt. af,gn the points marked during 

removal (See step 12 on page EM-28) and install the 
timing belt with the arrow pointing in th!! direction of 
engine revolution . 

e Install the new belt so the numbers and letters can be 
read from lhe rear end of the engine. 

(a) Place the tim ing belt on the camshaft timing pulley . 



. EM -34 ENGINE MECHANICAL Timing Belt 

lb) Place the timing belt to the injection pump drive 
pulley while holding the pulley stationary with a 
wrench.. 

CAUTION: Be sure the timing belt Is securely 
meshed and not loose. 

(c) Place the timing belt to the water pump pulley and 
crankshaft timing pulley. 

CAUTION: Be sure the timing belt is securely 
meshed and not loose. 

(di Place the timing belt to the No. 2 idler pulley and oil 
pump drive pulley. 

CAUTION: Be sure the belt is not twisted or too 
tight. 

(el Using a screwdrivet", install the tension spring. 
CAUTION : 
• Do not pinch the tension spring wit h pliers or such. 
• Loosen the No. 1 Idler pulley bolt to where the id le 

pulley lightly moves with tension spring force. 

9. CHECK VALVE TIMING 
(a) Temporarily install the crankshaft pulley bolt 
lb) Turn the crankshaft two revolutions to where the line 

mark of the camshaft pulley and the upper surface of 
the cylindet" head are again aligned. 

CAUTION: Always turn the cranksha ft clockwise. 
It turned counte rclockwise, there ls possibility of the 
belt teeth becoming unmeshed and the belt tension 
changing. 

ENGINE MECHANICAL Timing Belt EM-3 5 

(cl After turning the crankshaft insure that each pulley 
aligns with the marks as shown 

If the marks do not align, repeat the above procedure from 
step 7. · 
(d) Remove the crankshaft pulley boll 

10. TORQUE NO. 1 IDLER PULLEY 
Torque: 375 kg-c m 127 ft-lb, 37 N·ml 
CAUTION: While tightening the pulley bolt, do not 
move the idler pulley bracket. 

11. INSTALL FAN BRACKET (FR Vehicles) OR RH ENGINE 
MOUNTING BRACKET (FF Vehic les) 
Torque: 

14 mm bolt head 375 kg -cm (27 ft -lb , 37 N·ml 
17 mm bolt head 650 kg-cm (47 ft-lb, 64 N·ml 

NOTE: If the vehicle has a PS pump . do not install the 1 7 
mm bolts . 

12 . INSTALL BELT GUIDE AND NO . 1 TIMING BELT 
COVER 
(al Place the belt guide on the crankshaft timing pulley, 

facing the cup side outward. 
lb) Install No. 1 tim ing belt cover and gasket with the five 

bolts. 
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(cl After turning the crankshaft insure that each pulley 
aligns with the marks as shown 

If the marks do not align, repeat the above procedure from 
step 7. · 
(d) Remove the crankshaft pulley boll 

10. TORQUE NO. 1 IDLER PULLEY 
Torque: 375 kg-c m 127 ft-lb, 37 N·ml 
CAUTION: While tightening the pulley bolt, do not 
move the idler pulley bracket. 

11. INSTALL FAN BRACKET (FR Vehicles) OR RH ENGINE 
MOUNTING BRACKET (FF Vehic les) 
Torque: 

14 mm bolt head 375 kg -cm (27 ft -lb , 37 N·ml 
17 mm bolt head 650 kg-cm (47 ft-lb, 64 N·ml 

NOTE: If the vehicle has a PS pump . do not install the 1 7 
mm bolts . 

12 . INSTALL BELT GUIDE AND NO . 1 TIMING BELT 
COVER 
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facing the cup side outward. 
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bolts. 
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13 . INSTALL CRANKSHAFT PULLEY 
!al Align the woodruff key groove of the crankshaft 

pulley with the woodruff key on the crankshaft. 
(b) Using SST and hammer, drive in the crankshaft 

pu0ey. 
SST 09214-60010 

(c) Install the SST to the crankshaft pulley. 
SST 09213-140 10 
(d) Using SST to hold the crankshaft pulley, install and 

torque the pulley bolt with plate washer. 
SST 09330-0002 1 
Torqu e: 1,000 kg-cm (72 ft -lb , 98 N•m) 

14 . INSTA LL FOUR GLOW PLUGS 
(See step 8 on page EM-68) 

15. INSTALL NO. 2 TIMING BELT COVER 
Install the No. 2 timing belt cover and gasket with the 
three clips and five bolts. 

16. PROVISIONALLY INSTALL FAN PUUEY AND FLUID 
COUPLING (FR Vehicles) 
(a} Place the fan pulley and fluid coupling on the fan 

brackeL 
(b) Finger tighten the four fan pulley nuts. 

17. INSTALL PS PUMP (FF Ve hic les) 
Install the PS pump with three bolts . 
Torque the bolts . 
Torque: 400 kg -cm (29 ft -lb. 39 N•ml 

18. PROVISIONALLY INSTALL PS PUMP PULLEY 
(FF Vehicles) 
(a) Place the pump pulley and woodniff key on the pump 

drive shaft . 
lb) Finger tighten the pump pulley nut. 

FR Vehicles 

4 

FF Vehicles 

CORRECT WRONG 

ENGINE MECHANICAL - Timing Belt EM-37 

4 or 5 

WRONG 

CHOOU 

19. INSTALL ANO ADJUST DRIVE BELT 
Drive belt deflection at 10 kg (22.0 lb, 98 NI 
FR Vehicles mm Gn I 

Position New belt Used belt 
A 9.0 - 11.0 Kl.354 - 0.433 12.0 - 14.0 l0.472 - 0 .651) 
B 7,5 - 9 .5 (0.295 - 0.374) 9.5 - 12.5 C0.374 - 0.4921 
C 6,5 - 7.5 (0.256 - 0.295) 7.5 - 10.0 C0.295 - 0.394) 

FF Vehicl es mm In) 
Po sition New belt Used belt 

A 9.0 - 11 .0 (0.354 - 0.433) 12.0 - 140 C0.472 - 0.551) 
B 11.0 - 140 (0,433-0.5511 15.0 - 18.0 10.591 - 0.709) 

C CCEBO) 5.0 - 6.0 (0.197 - 0.236) 6 .0 - 7.0 I0.236 - 0.276) 

1 - Crankshaft 
2 - Alternator 

4 - PS pump 
5 - Idler 

3 - A/C compressor 6 - Fan 
[Reference) 
Using SST, check the drive belt tension . 
SST A 09216-00020 
SST B 09216 -00030 
FR Vehicles 

Position New belt Used belt 
A 40-60kg 20-40kg 
B 45 - 55 kg 20 - 35 kg 
C 45 - 55 kg 20 - 35 kg 

FF Vehicles 
PositK>n Newbell Used belt 

A 40-60kg 20 - 40kg 
8 55 - 65 kg 25 - 40kg 
C (CE80) 70 - BO kg 30 - 45kg 

NOTE: 
• "New belt" refers to a belt which has been used less 

than 5 minutes 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 the drive belt, check that it fits property 

in the ribbed grooves . 
• Check by hand 10 confirm that the belt has not slipped 

out of the groove on the bottom of the crankshaft 
pulley. 

• After installing the belt , run the engine for about 5 
minutes and then recheck the deflection. 

20. T ORQUE FAN PULLEY (FR Veh icles) AND PS PUMP 
PUL_LEY (FF Vehicles) 
Push down on the drive belt to hold the pulley in place and 
torque the pulley nuts . 
Torque: 

Fan pulley 75 kg-cm (65 in. -lb , 7.4 N·m) 
PS pum p pu lley 440 kg-cm (32 ft-lb, 43 N·m) 

21 . INSPECT AND ADJUST INJECT ION TIMING 
(See page EM -2O} 
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13 . INSTALL CRANKSHAFT PULLEY 
!al Align the woodruff key groove of the crankshaft 

pulley with the woodruff key on the crankshaft. 
(b) Using SST and hammer, drive in the crankshaft 

pu0ey. 
SST 09214-60010 

(c) Install the SST to the crankshaft pulley. 
SST 09213-140 10 
(d) Using SST to hold the crankshaft pulley, install and 

torque the pulley bolt with plate washer. 
SST 09330-0002 1 
Torqu e: 1,000 kg-cm (72 ft -lb , 98 N•m) 

14 . INSTA LL FOUR GLOW PLUGS 
(See step 8 on page EM-68) 

15. INSTALL NO. 2 TIMING BELT COVER 
Install the No. 2 timing belt cover and gasket with the 
three clips and five bolts. 

16. PROVISIONALLY INSTALL FAN PUUEY AND FLUID 
COUPLING (FR Vehicles) 
(a} Place the fan pulley and fluid coupling on the fan 
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(b) Finger tighten the four fan pulley nuts. 
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Install the PS pump with three bolts . 
Torque the bolts . 
Torque: 400 kg -cm (29 ft -lb. 39 N•ml 

18. PROVISIONALLY INSTALL PS PUMP PULLEY 
(FF Vehicles) 
(a) Place the pump pulley and woodniff key on the pump 

drive shaft . 
lb) Finger tighten the pump pulley nut. 

FR Vehicles 
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FF Vehicles 

CORRECT WRONG 
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4 or 5 

WRONG 

CHOOU 

19. INSTALL ANO ADJUST DRIVE BELT 
Drive belt deflection at 10 kg (22.0 lb, 98 NI 
FR Vehicles mm Gn I 

Position New belt Used belt 
A 9.0 - 11.0 Kl.354 - 0.433 12.0 - 14.0 l0.472 - 0 .651) 
B 7,5 - 9 .5 (0.295 - 0.374) 9.5 - 12.5 C0.374 - 0.4921 
C 6,5 - 7.5 (0.256 - 0.295) 7.5 - 10.0 C0.295 - 0.394) 

FF Vehicl es mm In) 
Po sition New belt Used belt 

A 9.0 - 11 .0 (0.354 - 0.433) 12.0 - 140 C0.472 - 0.551) 
B 11.0 - 140 (0,433-0.5511 15.0 - 18.0 10.591 - 0.709) 

C CCEBO) 5.0 - 6.0 (0.197 - 0.236) 6 .0 - 7.0 I0.236 - 0.276) 

1 - Crankshaft 
2 - Alternator 

4 - PS pump 
5 - Idler 

3 - A/C compressor 6 - Fan 
[Reference) 
Using SST, check the drive belt tension . 
SST A 09216-00020 
SST B 09216 -00030 
FR Vehicles 

Position New belt Used belt 
A 40-60kg 20-40kg 
B 45 - 55 kg 20 - 35 kg 
C 45 - 55 kg 20 - 35 kg 

FF Vehicles 
PositK>n Newbell Used belt 

A 40-60kg 20 - 40kg 
8 55 - 65 kg 25 - 40kg 
C (CE80) 70 - BO kg 30 - 45kg 

NOTE: 
• "New belt" refers to a belt which has been used less 

than 5 minutes 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 the drive belt, check that it fits property 

in the ribbed grooves . 
• Check by hand 10 confirm that the belt has not slipped 

out of the groove on the bottom of the crankshaft 
pulley. 

• After installing the belt , run the engine for about 5 
minutes and then recheck the deflection. 

20. T ORQUE FAN PULLEY (FR Veh icles) AND PS PUMP 
PUL_LEY (FF Vehicles) 
Push down on the drive belt to hold the pulley in place and 
torque the pulley nuts . 
Torque: 

Fan pulley 75 kg-cm (65 in. -lb , 7.4 N·m) 
PS pum p pu lley 440 kg-cm (32 ft-lb, 43 N·m) 

21 . INSPECT AND ADJUST INJECT ION TIMING 
(See page EM -2O} 
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TURBOCHARGER (2C-T on ly) 
CAUTION : 
• Do not stop the engine immediately after high-speed 

or uphill driving or pulling trailers, but kee p the 
engine running at idle for 20 - 120 seconds depend-
ing on the driving co ndition. 

• Avoid sudden racing or ac,ce leration immediately 
after starting a co ld eng ine. 

• If the turbocharge r is defective and must be rep-
lace d. first check fo r the cause of the defe ct in 
reference to the following items and replace parts i f 
necessary: 

Engine oil l eve l and quality 
Conditions under which the turbocharge r was 
used 
Oil lines leading to the turboc harger 

• Use cautio n when removing and reinstaU ing the tu r-
bocharger a.ssembty. Do not drop it or bang it against 
anyth ing, and never grasp it by easily-deformed 
parts such as the actuator or rod whe n mov ing it. 

• Before removing the turbocharger . plug the intake 
and exha ust ports and oil inlet t o pre vent entry of 
dirt or other foreign particles . 

• If replacing the turbocharger, check fo r accumula-
tion of sludge particles in the oi l pipes and, if 
necessary, re·p1ace the oil pipes. 

• Complete ly remove t he gaskets adhered to the 
lubrication oil pipe flange and turbocharger oil 
flange. 

• If replacing bolts or nuts. do so only wit h the 
specified new ones to guard against breakage or 
deformation . 

• If replacing the turbocharger , put in 20 cc (1.2 cu in.I 
of oil in the oil inlet of the new one and turn the 
impeller by hand to spread oi l to the bearing . 

• If the engine is run with the air cleaner. case cover 
and hose removed . foreign part icles entering will 
damage the wheels which run at extremely high 
s'peed . 

• If the engine was replaced or overhauled, shut off 
fuel and glow function after reassembly and crank 
the engine for 30 seconds to spread oil th roughtout. 
Then . allow the engine to idle for 60 seconds. 

ENG INE ME CHA NI CA L - Turbocharger EM-39 

Above e erator 
2,500 rpm P~a l Full 

Open I -
d 

ON-VEHICLE INSPECTION OF 
TURB OCHARGER 
1. INSPECT INTAKE A IR SYSTEM 

Check for leakage or clogging between the air cleaner and 
turbocha rger inlet and between the turbocharger outlet 
and cylinder head. 
• Clogged air cleaner ... . Clean or replace the element 
• Hoses collapsed or deformed ... . Repair or replace 
• Leakage from con nections .. • . Check each connection 

and repair 
• Cracks in components ... . Check and replace 

2. INSPECT EXHAUST SYSTI M 
Check for leak_age or clogging between the cyl inder head 
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe. 
• Deformed components . . .. Repair or replace 
• Foreign material in passages .• . . Remove 
• Leakage from components . . .. Repair or replace 
• Cracks in components . ... Check and replace 

3. INSPECT OPERATION OF ACTUATOR AND WASTE 
GATE VALVE 
(a) Disconnect the actuator hose. 
(b) Using a turbocharger pressure gauge (SST). apply 

about 0.61 kg/cm• (8.7 psi, 60 kPa) of pressure to 
the actuator hose and chec k that the rod moves 0.25 
mm (0.0098 in.I or more . 

If less. replace the turbocharger assembly. 
SST 09992 -00240 
CAUTION: Never apply more than 0 .8 kg /c m• (11.4 
psi , 78 kPa) of pr ess ure to the actuato r. 

4 . CHECK TURBOCHARGING PRESSURE 
(a) Connect a 3-way union to the boost compensator 

pressure hose and install a turbocharger pressure 
gauge (SST) to it 

SST 09992-00240 
lb) While driving with the engine running at 2,500 rpm 

or more (accelera tor pedal fully open in first gear), 
check the tu rbocharging pressure . 

Standard pressure: 0.54 - 0 .68 kg/cm• 
(7.7 - 9.7 psi, 53 - 67 kPal 

If the pressure is less than that specifi ed, first check the 
intake air and exhaust systems and the relief valve for 
leakage . If there is no leakage. replace the turbocharger 
assembly . 
If the pressure is above specification. firs t check if the 
actuator hose is disconnected or cracked. If not. replace 
the turbocharger assembly . 
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TURBOCHARGER (2C-T on ly) 
CAUTION : 
• Do not stop the engine immediately after high-speed 
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of oil in the oil inlet of the new one and turn the 
impeller by hand to spread oi l to the bearing . 

• If the engine is run with the air cleaner. case cover 
and hose removed . foreign part icles entering will 
damage the wheels which run at extremely high 
s'peed . 

• If the engine was replaced or overhauled, shut off 
fuel and glow function after reassembly and crank 
the engine for 30 seconds to spread oil th roughtout. 
Then . allow the engine to idle for 60 seconds. 

ENG INE ME CHA NI CA L - Turbocharger EM-39 

Above e erator 
2,500 rpm P~a l Full 

Open I -
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ON-VEHICLE INSPECTION OF 
TURB OCHARGER 
1. INSPECT INTAKE A IR SYSTEM 

Check for leakage or clogging between the air cleaner and 
turbocha rger inlet and between the turbocharger outlet 
and cylinder head. 
• Clogged air cleaner ... . Clean or replace the element 
• Hoses collapsed or deformed ... . Repair or replace 
• Leakage from con nections .. • . Check each connection 

and repair 
• Cracks in components ... . Check and replace 
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Check for leak_age or clogging between the cyl inder head 
and turbocharger inlet and between the turbocharger out-
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• Foreign material in passages .• . . Remove 
• Leakage from components . . .. Repair or replace 
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3. INSPECT OPERATION OF ACTUATOR AND WASTE 
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the actuator hose and chec k that the rod moves 0.25 
mm (0.0098 in.I or more . 
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5. INSPECT IMPEUER WHEEL ROTATION 
(a) Disconnect the air cleaner hose. 
(bl Grasp the edge of the impeller wheel and tum it. 

Check that it turns smoothly. 
If it does not tum or if it turns with drag, replace the tur-
bocharger assembly. 

6 . INSPECT RELIEF VALVE 
Check the outside of the relief valve for excessive oil ooz-
ing. 
If no oil oozing is found, the relief valve is okay. 
If oil oozing is found, replace the relief valve and check the 
perfonnance. If there is no change in perfonnance. the 
relief valve is okay. 

ENGINE MECHANICAL - Turbocliarger EM-41 

COMPONENTS 

1-- ---- -------Heat lnsulato, 

Heat lnsulato,·-- -- --- -'i~ -

Gasket -- --- ---- ~ 
~' - ---- -- -Turboc M~u 

T,,..,._~ \)}:. "; ', • 
Gasket------ -'---- -- ,' 0 . , 

•: 

Compressor Elbow 

REMOVAL OF TURBOCHARGER 
1. REMOVE AIR CLEANER HOSE WITH CLEANER CASE 

COVER 
(a) Disconnect the PCV hose from the cylinder head 

cover. 
(bl Loosen the clamp and disconnect the air cleaner hose 

from the turbocharger. 
(cl Remove the four clips and remove the air cleaner 

hose with the air cleaner case cover. 

2. DISCONNECT TURBO CHARGER PRESSURE HOSE FOR 
INDICATOR ANO WARNING LIGHTS 

3. REMOVE COMPRESSOR ELBOW WITH RELIEF VAL VE 
ANO AIR INTAKE HOSE 
(a) Loosen the clamp and disconnect the air intake hose 

from the intake manifold 
(b) Remove the bolt holdi ng the elbow stay to the engine 

No. 2 hanger. 
(cl Remove the two bolts and compressor elbow with 

the relief valve and air intake hose. 
(d) Remove the compressor elbow gasket 
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5. INSPECT IMPEUER WHEEL ROTATION 
(a) Disconnect the air cleaner hose. 
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Check that it turns smoothly. 
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No. 2 hanger. 
(cl Remove the two bolts and compressor elbow with 

the relief valve and air intake hose. 
(d) Remove the compressor elbow gasket 



EM-42 , ENGINE MECHANICAL Turbocharger 

4. REMOVE TURBOCHARGER HEAT INSULATORS 

5. DISCONNECT EXHAUST PIPE FROM TURBINE 
ELBOW 
(a) Remove the three nuts from the flange. 
(b) Disconnect the exhaust pipe from the manifold and 

remove the gasket 

6. REMOVE TURBOCHARGER Oil PIPE FLANGE NUTS 

7. REMOVE TURBOCHARGER FROM EXHAUST 
MANIFOLD 
Remove the four nuts and remove the turbocharger, tur-
bocharger ga.sket and flange gasket 

8. REMOVE TURBINE ELBOW 
Remove the four nuts, washers, turbine elbow and gasket 

ENGINE MECHANICAL Turbocharger 1:M-43 

9. REMOVE RELIEF VALVE FROM COMPRESSOR 
ELBOW 

INSPECTION OF TURBOCHARGER 
1. INSPECT IMPELLER WHEEL ROTATION 

Grasp the edge of the turbine wheel and tum it. Check that 
the impeller wheel turns smoothly. 
If the impeller wheel does not tum or if it turns with a drag, 
replace the turbocharger assembly. 

2. INSPECT AXIAL PLAY OF SHAFT BEARJNG 
Insert a dial gauge into the intake side, hold the turbine 
wheel edge by hand and check the axial play. 
Standard clearance : 0.13 mm (0.0051 in.) or less 
If not within specification. replace the turbocharger as-
sembly. 

INSTALLATION OF TURBOCHARGER 
(See page EM-41) 

1. 

CAUTION: After replacing a turbocharger assembly, 
pour about 20 cc (1.2 cu in.I of new oil Into the oil inlet 
and then turn the Impe ller wheel by hand to splas h oil 
on the bearing. 

INSTALL RELIEF VALVE TO COMPRESSOR ELBOW 
Torque: 375 kg-cm (27 ft-lb, 37 N·ml 

2. INSTALL TURBINE ELBOW 
Install the gasket and turbine elbow with the four nuts and 
washer. 
Torque: 250 kg-cm (18 ft-lb, 25 N·ml 
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EM-42 , ENGINE MECHANICAL Turbocharger 

4. REMOVE TURBOCHARGER HEAT INSULATORS 

5. DISCONNECT EXHAUST PIPE FROM TURBINE 
ELBOW 
(a) Remove the three nuts from the flange. 
(b) Disconnect the exhaust pipe from the manifold and 

remove the gasket 

6. REMOVE TURBOCHARGER Oil PIPE FLANGE NUTS 

7. REMOVE TURBOCHARGER FROM EXHAUST 
MANIFOLD 
Remove the four nuts and remove the turbocharger, tur-
bocharger ga.sket and flange gasket 

8. REMOVE TURBINE ELBOW 
Remove the four nuts, washers, turbine elbow and gasket 

ENGINE MECHANICAL Turbocharger 1:M-43 

9. REMOVE RELIEF VALVE FROM COMPRESSOR 
ELBOW 

INSPECTION OF TURBOCHARGER 
1. INSPECT IMPELLER WHEEL ROTATION 

Grasp the edge of the turbine wheel and tum it. Check that 
the impeller wheel turns smoothly. 
If the impeller wheel does not tum or if it turns with a drag, 
replace the turbocharger assembly. 

2. INSPECT AXIAL PLAY OF SHAFT BEARJNG 
Insert a dial gauge into the intake side, hold the turbine 
wheel edge by hand and check the axial play. 
Standard clearance : 0.13 mm (0.0051 in.) or less 
If not within specification. replace the turbocharger as-
sembly. 

INSTALLATION OF TURBOCHARGER 
(See page EM-41) 

1. 

CAUTION: After replacing a turbocharger assembly, 
pour about 20 cc (1.2 cu in.I of new oil Into the oil inlet 
and then turn the Impe ller wheel by hand to splas h oil 
on the bearing. 

INSTALL RELIEF VALVE TO COMPRESSOR ELBOW 
Torque: 375 kg-cm (27 ft-lb, 37 N·ml 

2. INSTALL TURBINE ELBOW 
Install the gasket and turbine elbow with the four nuts and 
washer. 
Torque: 250 kg-cm (18 ft-lb, 25 N·ml 



EM-44 ENGINE MECHANICAL - Turbocharger 

3. INSTALL TURBOCHARGER 
(a) Place a new gasket with the protrusion on the 

oppsite side of the cylinder head. 
(bl lnstan the turbocha .rger, with a new oil pipe gasket to 

the exhaust manifold and oil pipe. 
(c) Install and torque the nuts. 
Torque: 530 kg -cm (38 ft-lb, 52 N·ml 

4. INSTALL TURBOCHAGER OIL PIPE FLANGE NUTS 
Torque : 185 kg-cm (13 ft-lb, 18 N·ml 

5. CONNECT EXHAUST PIPE TO TURBINE ELBOW 
(al Place a new gasket on the exhaust pipe. 
(bl Connect the exhaust pipe and install the flange nuts. 
Torque : 130 kg-cm (9 ft -lb , 13 N·m) 

6 . INSTALL TURBOCHAGER HEAT INSULATORS 

7. INSTALL COMPRESSOR ELBOW WITH RELIEF VALVE 
AND AIR INTAKE HOSE 

8. CONNECT TURBOCHARGER PRESSURE HOSE FOR 
INDICATOR AND WARNING LIGHTS 
(al Install the compressor elbow wi th relief valve and air 

intake hose with the two bolts and a new gasket 
Torque: 130 kg -cm (9 f1-lb, 13 N·m) 
(b) Connect the elbow stay to the engine No. 2 hanger. 
(cl Connect the air intake hose to the intake manifold 

with the clamp. 

ENGINE MECHANICAL Turbocharger EM-46 

9 . INSTALL AIR CLEANER HOSE WITH CLEANER CASE 
COVER 
(al Install the air cleaner case cover and the air cleaner 

hose with the four clips. 
(bl Connect the air cleaner hose to the turbocharger with 

the clamp. 
(cl Connect the PCV hose to the cylinder head cover. 
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EM-44 ENGINE MECHANICAL - Turbocharger 

3. INSTALL TURBOCHARGER 
(a) Place a new gasket with the protrusion on the 

oppsite side of the cylinder head. 
(bl lnstan the turbocha .rger, with a new oil pipe gasket to 

the exhaust manifold and oil pipe. 
(c) Install and torque the nuts. 
Torque: 530 kg -cm (38 ft-lb, 52 N·ml 

4. INSTALL TURBOCHAGER OIL PIPE FLANGE NUTS 
Torque : 185 kg-cm (13 ft-lb, 18 N·ml 

5. CONNECT EXHAUST PIPE TO TURBINE ELBOW 
(al Place a new gasket on the exhaust pipe. 
(bl Connect the exhaust pipe and install the flange nuts. 
Torque : 130 kg-cm (9 ft -lb , 13 N·m) 

6 . INSTALL TURBOCHAGER HEAT INSULATORS 

7. INSTALL COMPRESSOR ELBOW WITH RELIEF VALVE 
AND AIR INTAKE HOSE 

8. CONNECT TURBOCHARGER PRESSURE HOSE FOR 
INDICATOR AND WARNING LIGHTS 
(al Install the compressor elbow wi th relief valve and air 

intake hose with the two bolts and a new gasket 
Torque: 130 kg -cm (9 f1-lb, 13 N·m) 
(b) Connect the elbow stay to the engine No. 2 hanger. 
(cl Connect the air intake hose to the intake manifold 

with the clamp. 

ENGINE MECHANICAL Turbocharger EM-46 

9 . INSTALL AIR CLEANER HOSE WITH CLEANER CASE 
COVER 
(al Install the air cleaner case cover and the air cleaner 

hose with the four clips. 
(bl Connect the air cleaner hose to the turbocharger with 

the clamp. 
(cl Connect the PCV hose to the cylinder head cover. 



EM-46 

- FR Vehicles 

ENGINE MECHANICAL Cyiinder Head _ 

CYLINDER HEAD 
COMPONENTS 

.,__IC::::;;:::il'CJ--Pcv Hose 
.._ __ _ No.2 Air Intake 

Manifold 
Gasket 

No-2 Air _ Intake Manifold Stay~ 

Heater Ou11e1 Pipe 

Insulator . 

--l:;.Y;1-- -- Cy&nder Head Cover 
,.,.,.....,,~-J.f"=~-J'r~-- - -<;asket 

Exhaust Manifold- -- ...Nl,rlile:Jl.J: 

~~et , V 
Cyfincler Head Bo!t--- ----- - - t 

., 

Camshaft Oil Seal Retainer----
Camshaft Timing Pulley 

· ~Cylinder Head Union 
--c:,:: 

, - -N l ldl - -- Cylinder Head Gasket 
o. er Pulley 1 Valve ~ Shim . ~®, t;}---combustion Chamber 

ClP" .,.;~ Tension Spring_.,..,,,_ a.-Grommet 
Fuel Return Pipe Glow Plug 

No.3 Timing Belt Cover ~ln,ect1on Nonie Holder ~~Connector 
Nozzle Seat--s ~ - t ~lo Pl 

Gasket--" w ug 

Gasket 
Intake Manifold -- - -= ~-

FF Vehi cles 

ENGINE MECHANICAL - Cylinder Head EM-47 

COMPONENTS (Cont'd) 

fJ··--~ ::;,···· 
11'¾~Water Outlet Pipe 

Turbocharger 
l2C-T only) 
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ENGINE MECHANICAL Cyiinder Head _ 
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FF Vehi cles 

ENGINE MECHANICAL - Cylinder Head EM-47 

COMPONENTS (Cont'd) 

fJ··--~ ::;,···· 
11'¾~Water Outlet Pipe 

Turbocharger 
l2C-T only) 



EM-48 ENGINE MECHANICAL - Cylinder Head 

REMOVAL OF CYLINDER HEAD 
1. REMOVE NO. 2 AIR INTA.KE MANIFOLD (CE70) 

la) Disconnect PCV hose from the cylinder head cover. 
NOTE: Do not remove the ventilation tube and connector 
unless necessary. 
(bl Remove two bolts. five nuts and seals. and lift off the 

No. 2 air intake manifold with air cleaner case. 

2. REMOVE TURBOCHARGER (CV) (See page EM-41) 

3. DISCONNECT FOLLOWING HOSES: 
(FR Vehic les) 
(al PCV hose from cylinder head cover ICM. CR) 
(b) Fuel retum hose from injection pump 
le) Wate r by-pass hose from cylinder head union on left 

rear of engine 

(FF Vehicles) 
(al Pressure hose from intake manifold (CV) 
(bl Two fuel hoses from injection pump 
(cl Two water by-pass hoses from cylinder head union 

on left rear of engine 
(d} Fuel retum hose from fuel pipe 

4. REMOVE WATER OUTLET PIPE (FF Vehicles} 
Remove two bolts . three nuts and water pipe with gasket. 

5 . REMOVE HEATER PIPE (FF Vehicles) 
(a) Remove the pipe mounting bol t and nut with engine 

rear hanger from the cylinder head and injection 
pump. 

(b) Loosen the heater hose clamp and pull out the hose 
with the pipe. 

ENGINE MECHANICAL Cylinder Head EM-49 

6 . REMOVE INJECTION PIPES 
(al Remove the injection pipe clamps. 
(bl Discon nect both ends of the injection pipes from the 

inject ion pump and nozzle holders. 

7. REMOVE FUEL RETURN PIPE 
Remove the four lock nuts and return pipe with four 
gaskets. 

8. REMOVE INJE CTION NOZZLE HOLDERS 
la) Using SST. remove the injection nozzle holders. 
SST 09268-64010 
(bl Arrange the injection nozzle holders in order. 
(cl Remove the nonl e seats and gaskets fr om the 

cylinder head. 

9. REMOVE GLOW PLUG CURRENT SENSOR FROM 
IN TAKE MANIFOLD 

10. REMOVE GLOW PLUGS 
la) Remove the four grommets from the glow plugs. 
(bl Remove the four nuts. current sensor plate and glow 

plug connec tor. 
(cl Remove the four glow plugs. 

11 . REMOVE OIL LEVEL GAUGE GUIDE SUPPORT BOLT 
FROM INTAKE MANIFOLD 

12. REMOVE NO. 2 TIMING BELT COVER WITH GASKET 
Remove the three clips, five bolts and the No. 2 timing belt 
cove r with the gasket. 
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EM-48 ENGINE MECHANICAL - Cylinder Head 

REMOVAL OF CYLINDER HEAD 
1. REMOVE NO. 2 AIR INTA.KE MANIFOLD (CE70) 

la) Disconnect PCV hose from the cylinder head cover. 
NOTE: Do not remove the ventilation tube and connector 
unless necessary. 
(bl Remove two bolts. five nuts and seals. and lift off the 

No. 2 air intake manifold with air cleaner case. 

2. REMOVE TURBOCHARGER (CV) (See page EM-41) 

3. DISCONNECT FOLLOWING HOSES: 
(FR Vehic les) 
(al PCV hose from cylinder head cover ICM. CR) 
(b) Fuel retum hose from injection pump 
le) Wate r by-pass hose from cylinder head union on left 

rear of engine 

(FF Vehicles) 
(al Pressure hose from intake manifold (CV) 
(bl Two fuel hoses from injection pump 
(cl Two water by-pass hoses from cylinder head union 

on left rear of engine 
(d} Fuel retum hose from fuel pipe 

4. REMOVE WATER OUTLET PIPE (FF Vehicles} 
Remove two bolts . three nuts and water pipe with gasket. 

5 . REMOVE HEATER PIPE (FF Vehicles) 
(a) Remove the pipe mounting bol t and nut with engine 

rear hanger from the cylinder head and injection 
pump. 

(b) Loosen the heater hose clamp and pull out the hose 
with the pipe. 

ENGINE MECHANICAL Cylinder Head EM-49 

6 . REMOVE INJECTION PIPES 
(al Remove the injection pipe clamps. 
(bl Discon nect both ends of the injection pipes from the 

inject ion pump and nozzle holders. 

7. REMOVE FUEL RETURN PIPE 
Remove the four lock nuts and return pipe with four 
gaskets. 

8. REMOVE INJE CTION NOZZLE HOLDERS 
la) Using SST. remove the injection nozzle holders. 
SST 09268-64010 
(bl Arrange the injection nozzle holders in order. 
(cl Remove the nonl e seats and gaskets fr om the 

cylinder head. 

9. REMOVE GLOW PLUG CURRENT SENSOR FROM 
IN TAKE MANIFOLD 

10. REMOVE GLOW PLUGS 
la) Remove the four grommets from the glow plugs. 
(bl Remove the four nuts. current sensor plate and glow 

plug connec tor. 
(cl Remove the four glow plugs. 

11 . REMOVE OIL LEVEL GAUGE GUIDE SUPPORT BOLT 
FROM INTAKE MANIFOLD 

12. REMOVE NO. 2 TIMING BELT COVER WITH GASKET 
Remove the three clips, five bolts and the No. 2 timing belt 
cove r with the gasket. 



EM-50 ENGINE MECHANICAL ·Cylinder Head 

13 . SET NO. 1 CYLINDER AT TDC/ COMPRESSION 
(al Tum the crankshaft pulley and align its groove with 

the pointer on the oil pump. 
(bl Check that the line mark of the camshaft timing 

pulley af,gns with the top end of the cylinder head 

If necessary, tum the crankshaft pulley one complete 
revolution. 

14. REMOVE CAMSHAFT TIMING PULLEY 
(al Place matchmarks on the camshaft timing pulley, 

. injection pump pulley and timing belt 

(bl Using a screwdriver, remove the tension spring. 
CAUTION: Do not pinch the tension spring with 
pliers or such. 
Id Loosen the No. 1 idler pulley bolt 

(d) Using SST, to hold the camshaft timing pulley, 
remove the pulley bolt with the plate washer. 

SST 09278-54012 
CAUTION: Avoid turning-the camshaft because the 
va lv es will hit against the piston. 
(el Remove lhe camshaft timing pulley with the timing 

belt 

(f} Support the belt so the meshing of the injection 
pump timing pulley and timing belt does not shift 

CAUTION: 
• Be careful not to drop anything inside the timing belt 

cover. 
• Do not allow the belt to come into contact with oil, 

water or dust . 

ENGiNE MECHANICAL Cylinder Head EM-51 

15 . REMOVE NO. 3 TIMING BELT COVER 

16 . REMOVE CYLINDER HEAD COVER 
Remove the six nuts and seal washers and. lift off the 
head cover with the gasket 

17 . REMOVE CYLINDER HEAD 
(a) Remove the engine front hanger. 
lb) Gradually loosen and remove the eighteen head bolts 

in three passes and in the numerical order shown. 
CAUTION: Head warpage or cracking could result 
from removing in incorrect order. 

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

NOTE: If the cylinder head is difficult to lift off, pry with 
a screwdriver between the cylinde r head and block projec-
tion. 
CAUTION: Be careful not to damage the cylinder 
head and block surface on the head gasket sides. 
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13 . SET NO. 1 CYLINDER AT TDC/ COMPRESSION 
(al Tum the crankshaft pulley and align its groove with 

the pointer on the oil pump. 
(bl Check that the line mark of the camshaft timing 

pulley af,gns with the top end of the cylinder head 

If necessary, tum the crankshaft pulley one complete 
revolution. 

14. REMOVE CAMSHAFT TIMING PULLEY 
(al Place matchmarks on the camshaft timing pulley, 

. injection pump pulley and timing belt 

(bl Using a screwdriver, remove the tension spring. 
CAUTION: Do not pinch the tension spring with 
pliers or such. 
Id Loosen the No. 1 idler pulley bolt 

(d) Using SST, to hold the camshaft timing pulley, 
remove the pulley bolt with the plate washer. 

SST 09278-54012 
CAUTION: Avoid turning-the camshaft because the 
va lv es will hit against the piston. 
(el Remove lhe camshaft timing pulley with the timing 

belt 

(f} Support the belt so the meshing of the injection 
pump timing pulley and timing belt does not shift 

CAUTION: 
• Be careful not to drop anything inside the timing belt 

cover. 
• Do not allow the belt to come into contact with oil, 

water or dust . 

ENGiNE MECHANICAL Cylinder Head EM-51 

15 . REMOVE NO. 3 TIMING BELT COVER 

16 . REMOVE CYLINDER HEAD COVER 
Remove the six nuts and seal washers and. lift off the 
head cover with the gasket 

17 . REMOVE CYLINDER HEAD 
(a) Remove the engine front hanger. 
lb) Gradually loosen and remove the eighteen head bolts 

in three passes and in the numerical order shown. 
CAUTION: Head warpage or cracking could result 
from removing in incorrect order. 

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

NOTE: If the cylinder head is difficult to lift off, pry with 
a screwdriver between the cylinde r head and block projec-
tion. 
CAUTION: Be careful not to damage the cylinder 
head and block surface on the head gasket sides. 



EM-52 ENGINE MECHANICAL - Cylinder Head 

DISASSEMBLY OF CYLINDER HEAD 
!See page EM-46 or 47) 

' 1. REMOVE NO. 1 IDLER PUUEY 

2. REMOVE INTAKE MANIFOLD 
Remove the six bolts, two nuts, fuel pipes lFF vehicles) 
and intake manifold with the gasket 

3 . REMOVE EXHAUST MANIFOLD 
lFR Vehicles) 
{a) Remove the three bolts and insulator . 
tb) Remove the two heater outlet pipe mounting bolts . 
le) Remove the six bolts, two nuts, heater outlet pipe 

and exhaust manifold with gasket 

(FF Vehicles) 
Remove the six bolts, two nuts and exhaust manifold with 
the gasket 

4. REMOVE NO. 2 AIR INTAKE MANIFOLD STAY FROM 
CYLINDER HEAD (CE70 ) 

5. REMOVE WATER OUTLET HOUSING 
Remove the three nuts and outlet housing wi th the gasket 

6 . REMOVE CAMSHAFT OIL SEAL RETAINER 
Remove five bolts and remove oil seal retaine,-. 

7. REMOVE CAMS HAFT 
la) Gradually loosen and remove the bearing cap bolts 

from outside in three passes . . 
CAUT ION: Loosen each cam bearing cap bolt a little 
time . 
lb) Remove the bearing caps and camshaft. 

8. REMOVE HAL F CIRCLE PLUG FROM CYLINDER 
HEAD REAR SIDE 

ENGINE MECHANICAL Cylinder Head 

9, REMOVE VALVE LIFTERS WITH SHIMS 
(al Pun out the valve lifter with shim by hand. 
(b) Arrange the valve lifters and shims in order. 

10 . REMOVE VALVES 

EM-53 

lal Using SST, press the retainer until two keepers can 
be removed . 

SST 09202-430 13 
(b) Remove the two keepers and SST. 
(c) Remove the retainer, spring and valve. 

(d) Remove the oil seal. 
(e) Using a magnet remove the spring seat 
(f) Arrange the disassembled parts in order. 

11. REMOVE COMBUST ION CHAMBE RS 
la) Insert a rod 4 mm in diameter into the glow plug 

holes and tap out the combustio n chambers. 
(bl Arrange the combustion chambers in order. 
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EM-52 ENGINE MECHANICAL - Cylinder Head 

DISASSEMBLY OF CYLINDER HEAD 
!See page EM-46 or 47) 

' 1. REMOVE NO. 1 IDLER PUUEY 

2. REMOVE INTAKE MANIFOLD 
Remove the six bolts, two nuts, fuel pipes lFF vehicles) 
and intake manifold with the gasket 

3 . REMOVE EXHAUST MANIFOLD 
lFR Vehicles) 
{a) Remove the three bolts and insulator . 
tb) Remove the two heater outlet pipe mounting bolts . 
le) Remove the six bolts, two nuts, heater outlet pipe 

and exhaust manifold with gasket 

(FF Vehicles) 
Remove the six bolts, two nuts and exhaust manifold with 
the gasket 

4. REMOVE NO. 2 AIR INTAKE MANIFOLD STAY FROM 
CYLINDER HEAD (CE70 ) 

5. REMOVE WATER OUTLET HOUSING 
Remove the three nuts and outlet housing wi th the gasket 

6 . REMOVE CAMSHAFT OIL SEAL RETAINER 
Remove five bolts and remove oil seal retaine,-. 

7. REMOVE CAMS HAFT 
la) Gradually loosen and remove the bearing cap bolts 

from outside in three passes . . 
CAUT ION: Loosen each cam bearing cap bolt a little 
time . 
lb) Remove the bearing caps and camshaft. 

8. REMOVE HAL F CIRCLE PLUG FROM CYLINDER 
HEAD REAR SIDE 

ENGINE MECHANICAL Cylinder Head 

9, REMOVE VALVE LIFTERS WITH SHIMS 
(al Pun out the valve lifter with shim by hand. 
(b) Arrange the valve lifters and shims in order. 

10 . REMOVE VALVES 

EM-53 

lal Using SST, press the retainer until two keepers can 
be removed . 

SST 09202-430 13 
(b) Remove the two keepers and SST. 
(c) Remove the retainer, spring and valve. 

(d) Remove the oil seal. 
(e) Using a magnet remove the spring seat 
(f) Arrange the disassembled parts in order. 

11. REMOVE COMBUST ION CHAMBE RS 
la) Insert a rod 4 mm in diameter into the glow plug 

holes and tap out the combustio n chambers. 
(bl Arrange the combustion chambers in order. 



EM-54 ENGINE MECHANICAL - Cylinder Head 

'l - V 

OQ u .:>°'Q"u 0 
o,,.il-

tM2?) t 

INSPECTION AND CLEANING OF 
COMPONENTS 
1. CLEAN TOP OF PISTONS ANO TOP OF CYLINDER 

BLOCK 

2. 

3. 

4 . 

(al Scrape the carbon from the piston top. 
(b) Remove all gasket material from the top of the block. 

Blow carbon and oil from the bolt holes. 
WARNING : Protect your eyes when using high 
pressure air. 

CLEAN COMBUSTION CHAMBER 
Using a wire brush, remove all the carbon from the com-
bustion chambers. 
CAUTION: Be careful not to scratch the head gasket 
contact surface. 

REMOVE GASKET MATERIAL 
Using a gasket scraper, remove all gasket material from 
the head and manifold surfaces. 
CAUTION: Be careful not to scratch the surfaces. 

CLEAN VALVE GUIDE BUSHINGS 
Using a valve guide brush and solvent. clean all the valve 
guide bushings. 

5. CLEAN CYLINDER HEAD 
Using a soft brush and solvent. clean the head. 

ENGINE MECHANICAL - Cylinder Head EM -55 

112.12 

6. INSPECT CYLINDER HEAD FOR FLATNESS 

7. 

8. 

Using a precision straight edge and feeler gauge. measure 
the surfaces contacting the cylinder block and manifold 
for warpage. 
Maximum warpage: 

Cylinder block side 0.2 mm (0.008 In.I 
Manifold side 0.2 mm (0.008 In.) 

If warpage is greater than maximum. replace the cylinder 
head 

INSPECT CYLINDER HEAD FOR CRACKS 
Using a dye penetrant. check the combustion chamber, 
intake and exhaust ports , head surface and the top of the 
head for cracks. 
If a crack is found , replace the head. 

CLEAN VALVES 
(al Use a gasket scraper to chip any carbon from the 

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

9. INSPECT VALVE STEM OIL CLEARANCE 
la} Using a dial indicator or telescoping gauge. measure 

the inside diameter of the valve guide bushing. 
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'l - V 
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tM2?) t 

INSPECTION AND CLEANING OF 
COMPONENTS 
1. CLEAN TOP OF PISTONS ANO TOP OF CYLINDER 

BLOCK 

2. 

3. 

4 . 

(al Scrape the carbon from the piston top. 
(b) Remove all gasket material from the top of the block. 

Blow carbon and oil from the bolt holes. 
WARNING : Protect your eyes when using high 
pressure air. 

CLEAN COMBUSTION CHAMBER 
Using a wire brush, remove all the carbon from the com-
bustion chambers. 
CAUTION: Be careful not to scratch the head gasket 
contact surface. 

REMOVE GASKET MATERIAL 
Using a gasket scraper, remove all gasket material from 
the head and manifold surfaces. 
CAUTION: Be careful not to scratch the surfaces. 

CLEAN VALVE GUIDE BUSHINGS 
Using a valve guide brush and solvent. clean all the valve 
guide bushings. 

5. CLEAN CYLINDER HEAD 
Using a soft brush and solvent. clean the head. 

ENGINE MECHANICAL - Cylinder Head EM -55 

112.12 

6. INSPECT CYLINDER HEAD FOR FLATNESS 

7. 

8. 

Using a precision straight edge and feeler gauge. measure 
the surfaces contacting the cylinder block and manifold 
for warpage. 
Maximum warpage: 

Cylinder block side 0.2 mm (0.008 In.I 
Manifold side 0.2 mm (0.008 In.) 

If warpage is greater than maximum. replace the cylinder 
head 

INSPECT CYLINDER HEAD FOR CRACKS 
Using a dye penetrant. check the combustion chamber, 
intake and exhaust ports , head surface and the top of the 
head for cracks. 
If a crack is found , replace the head. 

CLEAN VALVES 
(al Use a gasket scraper to chip any carbon from the 

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

9. INSPECT VALVE STEM OIL CLEARANCE 
la} Using a dial indicator or telescoping gauge. measure 

the inside diameter of the valve guide bushing. 



EM-56 ENGINE MECHANICAL - Cylinder Head 

.... , 

Both intake and exhaust 
Bushing bore mm (inJ Bushing size 

13.000 - 13.027 Use STD (0.5118 - 0.5129) 
Over 13.027 Use 0/S 0.05 (0.5129) 

(b) Using a micrometer, measure the diameter of the 
valve stem. 

(c) Subtract the valve stem measurement from the valve 
guide bushing measurement. 

Maximum oil clearance: 
Intak e 0.08 mm (0.0031 in.I 
Exhaust 0.10 mm (0.003 9 in .I 

If the clearance is greater than the maximum, replace the 
valve and valve guide bushing . 

10. IF NECESSARY , REPLACE VALVE GUIDE BUSHING 
ta) Gradually heat the cylinder head to about 90°C 

(194 °F)_ 

lb) Using SST and hammer. drive out the valve guide 
bushing . 

SST 09201 - 60011 

(cl Using a dial indicator or telescoping gauge. measure 
the valve guide bushing bore of the cylinder head. 

(d) Select a new valve guide bushing . 
If the valve guide bushing bore of the cylinde r head is 
more than 13 .027 mm (0.5129 in.l. machine the bore to 
the following dimension. 
Rebored valve guide bushing bore dimension : 

13.050 - 13.077 mm (0.5 1 38 - 0.5148 in.I 

Intake 

Ma19in Thickness 

ENGINE MECHANICAL - Cylinder Head EM -57 

17.3 - 18.1 mm 
(0.681 - 0.7 13 lnJ' 

ooa1• fMI0 71 

Exhaust 

8609 1 

(el Gradually heat the cylinder head to about go•c 
(194 °F). 

(fl Using SST and a hammer, new valve guide bushing 
to when, there is 17 .3 - 18.1 mm (0.681 - 0 . 71 3 
inJ protruding from the cylinder head. 

SST 09201-600 11 

HINT: Different the bushings are used fo r the intake and 
exhaust. 

{g) Using a sharp 8 mm reamer, ream the valve guide 
bushing to obtain t he specifie d clearance between 
the bushing and new valve stem. 

Standard oil clearan ce: 
Intake 0.020 - 0 .056 mm 

(0.0008 - 0 .0022 in.) 
Exhaust 0.036 - 0.070 mm 

(0 .00 14 - 0.0028 In.) 

11 . INSPECT AND GRIND VALVES 
(al Grind the valves only enough to remove pits and car-

bon. 
lb) Check that the valves are ground to the correct valve 

face angle. 
Valve face angle: 44 .6° 

le) Check the valve head margin thickness . 
M ini mum margin thickness: 

Intake 0 .9 mm {0 .035 in.) 
Exhaust 1.0 mm (0.039 In.) 

It the valve head margin thickness is less than minimum 
replace the valve. 
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Both intake and exhaust 
Bushing bore mm (inJ Bushing size 

13.000 - 13.027 Use STD (0.5118 - 0.5129) 
Over 13.027 Use 0/S 0.05 (0.5129) 

(b) Using a micrometer, measure the diameter of the 
valve stem. 

(c) Subtract the valve stem measurement from the valve 
guide bushing measurement. 

Maximum oil clearance: 
Intak e 0.08 mm (0.0031 in.I 
Exhaust 0.10 mm (0.003 9 in .I 

If the clearance is greater than the maximum, replace the 
valve and valve guide bushing . 

10. IF NECESSARY , REPLACE VALVE GUIDE BUSHING 
ta) Gradually heat the cylinder head to about 90°C 

(194 °F)_ 

lb) Using SST and hammer. drive out the valve guide 
bushing . 

SST 09201 - 60011 

(cl Using a dial indicator or telescoping gauge. measure 
the valve guide bushing bore of the cylinder head. 

(d) Select a new valve guide bushing . 
If the valve guide bushing bore of the cylinde r head is 
more than 13 .027 mm (0.5129 in.l. machine the bore to 
the following dimension. 
Rebored valve guide bushing bore dimension : 

13.050 - 13.077 mm (0.5 1 38 - 0.5148 in.I 

Intake 

Ma19in Thickness 

ENGINE MECHANICAL - Cylinder Head EM -57 

17.3 - 18.1 mm 
(0.681 - 0.7 13 lnJ' 

ooa1• fMI0 71 

Exhaust 

8609 1 

(el Gradually heat the cylinder head to about go•c 
(194 °F). 

(fl Using SST and a hammer, new valve guide bushing 
to when, there is 17 .3 - 18.1 mm (0.681 - 0 . 71 3 
inJ protruding from the cylinder head. 

SST 09201-600 11 

HINT: Different the bushings are used fo r the intake and 
exhaust. 

{g) Using a sharp 8 mm reamer, ream the valve guide 
bushing to obtain t he specifie d clearance between 
the bushing and new valve stem. 

Standard oil clearan ce: 
Intake 0.020 - 0 .056 mm 

(0.0008 - 0 .0022 in.) 
Exhaust 0.036 - 0.070 mm 

(0 .00 14 - 0.0028 In.) 

11 . INSPECT AND GRIND VALVES 
(al Grind the valves only enough to remove pits and car-

bon. 
lb) Check that the valves are ground to the correct valve 

face angle. 
Valve face angle: 44 .6° 

le) Check the valve head margin thickness . 
M ini mum margin thickness: 

Intake 0 .9 mm {0 .035 in.) 
Exhaust 1.0 mm (0.039 In.) 

It the valve head margin thickness is less than minimum 
replace the valve. 
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(d) Check the valve overall length. 
Minimum over all length : 

ln1ake 105 .20 mm (4.1417 in.) 
Exhau st 104.85 mm (4 .1279 in.) 

Sta ndard ov er all length : 
Intake 105 .70 mm (4.1614 in .) 
Exhaust 105 .35 mm (4.1476 in.) 

tf the valve overall length is less t han minumum. replace 
the valve. 

(el Check the surface of the valve stem tip fo r wear. 
CAUTION : Do not grind off more than th e minimum 
amount. 
M inimum overall length: 

Intak e 105 .20 mm (4 .1417 in .) 
Exhaust 104 .85 mm (4 .1279 i n.) 

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

12. INSPECT AND CLEAN VALVE SEATS 
(a) Using a 45° carbide cutt er. resurface the valve seats. 

Remove only eoough metal to clean the seats. 

(b) Check the valve seating position. 
Apply a thin coat of prussian blue {or whi te lead) to 
the valve face. Install the valve. Lightly press the 
valve against the seat. Do not rotate the valve. 

(cl Check the valv e face and seat for the following: 
• If blue appears 360° around the face, the valve is 

concentric. If not. replace the valve. 
• If blue appears 360° around the valve seat, the 

guide and seat are concentric . If not. resurface the 
seat 

• Check that the seat contact is on the middle of the 
valve face with the following wid th : 

IN : 1.2 - 1.6 mm (0 .047 - 0 .063 in.) 
EX: 1 .6 - 2 .0 mm (0 .0 63 - 0 .079 in .) 

If not, correct the valve seat as follo ws: 
If seat ing is too high on the valve face. use 30° 
and 4 5" cutters to correct the seat 
If seating is too low on the valve face, use 60° 
and 45° cutters to correct the seat. 

Squa reness 

ENGINE MECHANICAL Cyl inder Head EM-59 

. ,,, 

(di Hand-la p t he valve and valve seat.w ith abrasive com-
pound . 

13 . INSPECT VALVE SPRINGS 
(al Using a steel square, measure t he squareness of the 

valve springs. 
Maximum squaren ess: 2 .0 mm (0.079 In.I 
If squareness is greate r thaA maxim um. replace the valv e 
spring. 

(bl Using calipers. measure the free length of the valve 
spring. 

Free length : 47.5 mm {1.870 in .) 
If not as specified, replace the valve spring . 

le) Using a spring tester, measure the tension of the 
valve spring at the specified installed length. 

Installed te nsion: 
22 .9 - 25.3 kg (50. 5 - 55 .8 lb , 225 - 248 NI 
at 40 .3 mm 11.587 In.) 

If not as specified, replace the valve spring. 

14. INSPECT CAMSHAFT AND BEARING CAPS 
(a) Place the camshaft on V-bloc ks and measure the cir-

cle runout at the center journal 
Maximum c ir cl e ru nout : 0 .06 mm (0 .0024 i n.I 
If the circle runout is greater th an the maximum, replace 
the camshaft 

https://procarmanuals.com


t:M-58 ENGINE MECHANICAL - ·Cylinder Head 

"""' 

.. ,, 

(d) Check the valve overall length. 
Minimum over all length : 

ln1ake 105 .20 mm (4.1417 in.) 
Exhau st 104.85 mm (4 .1279 in.) 

Sta ndard ov er all length : 
Intake 105 .70 mm (4.1614 in .) 
Exhaust 105 .35 mm (4.1476 in.) 

tf the valve overall length is less t han minumum. replace 
the valve. 

(el Check the surface of the valve stem tip fo r wear. 
CAUTION : Do not grind off more than th e minimum 
amount. 
M inimum overall length: 

Intak e 105 .20 mm (4 .1417 in .) 
Exhaust 104 .85 mm (4 .1279 i n.) 

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

12. INSPECT AND CLEAN VALVE SEATS 
(a) Using a 45° carbide cutt er. resurface the valve seats. 

Remove only eoough metal to clean the seats. 

(b) Check the valve seating position. 
Apply a thin coat of prussian blue {or whi te lead) to 
the valve face. Install the valve. Lightly press the 
valve against the seat. Do not rotate the valve. 

(cl Check the valv e face and seat for the following: 
• If blue appears 360° around the face, the valve is 

concentric. If not. replace the valve. 
• If blue appears 360° around the valve seat, the 

guide and seat are concentric . If not. resurface the 
seat 

• Check that the seat contact is on the middle of the 
valve face with the following wid th : 

IN : 1.2 - 1.6 mm (0 .047 - 0 .063 in.) 
EX: 1 .6 - 2 .0 mm (0 .0 63 - 0 .079 in .) 

If not, correct the valve seat as follo ws: 
If seat ing is too high on the valve face. use 30° 
and 4 5" cutters to correct the seat 
If seating is too low on the valve face, use 60° 
and 45° cutters to correct the seat. 

Squa reness 

ENGINE MECHANICAL Cyl inder Head EM-59 

. ,,, 

(di Hand-la p t he valve and valve seat.w ith abrasive com-
pound . 

13 . INSPECT VALVE SPRINGS 
(al Using a steel square, measure t he squareness of the 

valve springs. 
Maximum squaren ess: 2 .0 mm (0.079 In.I 
If squareness is greate r thaA maxim um. replace the valv e 
spring. 

(bl Using calipers. measure the free length of the valve 
spring. 

Free length : 47.5 mm {1.870 in .) 
If not as specified, replace the valve spring . 

le) Using a spring tester, measure the tension of the 
valve spring at the specified installed length. 

Installed te nsion: 
22 .9 - 25.3 kg (50. 5 - 55 .8 lb , 225 - 248 NI 
at 40 .3 mm 11.587 In.) 

If not as specified, replace the valve spring. 

14. INSPECT CAMSHAFT AND BEARING CAPS 
(a) Place the camshaft on V-bloc ks and measure the cir-

cle runout at the center journal 
Maximum c ir cl e ru nout : 0 .06 mm (0 .0024 i n.I 
If the circle runout is greater th an the maximum, replace 
the camshaft 



EM-60 ENGINE MECHANICAL - Cylinder Head 

(bl Using a micromete r, measure the cam lobe height 
M inimum cam lobe height: 

Intake CV 45 .925 mm 11.8081 In.) 
Others 46 .325 mm 11.8238 In.) 

Exhaust 46 .835 mm (1.8439 In.) 
If the cam lobe height is less than minimu m, replace the 
camshaft 

(c) Using a micrometer , measure the journal diameter. 
Stan dard diameter : 27.979 - 27 .995 mm 

11.1015 - 1.1022 in.) 
If the journa l diametEH" is less than specified. replace the 
camshaft 

15. IN SPECT CAM SHAFT OIL CLEARAN CE 
(al Clean the bearing caps and camshaft journa l 
(b) Lay a strip of Plastigage across each journal. 

(cl Place the bearing caps with the top of the number on 
the cap pointing toward the fron t and in numerical 
order from the front side . 

(di Install and torque the cap bolts gradually from the 
inside in three passes. 

To rque: 18 5 kg-cm (13 ft - lb , 18 N·m) 
NOTE: Do not turn the camshaft while the Plastigage is 
in place. 

(el Remove the caps and measure the Plastigage at its 
widest point 

M axim um oil cle aran ce: 
St andard oil cle arance: 

0. 1 mm (0 .004 in.) 
0 .03 7 - 0 .073 mm 
(0.0015 - 0.002 9 in.) 

If clearance is greater than the maximum . replace the head 
and/or camshaft. 
(fl Clean out the pieces of Plastigage from the bearing 

caps and journals. 

ENGINE MECHANICAL CylindEH" Head EM -61 

... 

16 . INSPECT CAMSHAFT THRUST CLEARANCE 
(al Clean and install t he camsh aft and-bearing caps. 
(b) Using a dial gauge. measure the thrus t clearance 

while moving the camshaft back and forth. 
Maximum thru st clear ance: 0 .25 mm (0 .0098 i n.) 
Standard t hrust c lear ance : 0.08 - 0.18 mm 

(0.0031 - 0 .0071 In.I 
If clearance is greater than the maximu m, replace the head 
and/or camshaft. 

17. ME.A SURE VALVE LIFTER OIL CLEARANCE 
!a) Using a micromete r, measure the diameter of the 

valve liftEH". 

(bl Using a dial indicator , measure the inside diameter of 
the cylindEH" head bore .. 

(cl Subtract the valve lifter measurement from the 
cylinder head bore . 

Maxi mum oi l cle arance: 0 .10 mm (0 .0039 in.) 
Standa rd oil c learance: 0.028 - 0.053 mm 

(0.0011 - 0.002 1 in.) 
If clearance is greater than the maximum, replace the head 
and/o r valve lifter. 

18 . INSPECT INTAK E, EXHAUST AND NO. 2 AIR INTA KE 
M ANIFOLDS 
Using a preci sion st raight edge and feeler gauge, check 
the surfaces contacting the cylinder head or intake 
manifold for warpage. 
Maxim um warpage: All 0. 4 mm (0.0 16 in.) 
If warpage is greater than maximum, replace the manifold . 
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(bl Using a micromete r, measure the cam lobe height 
M inimum cam lobe height: 

Intake CV 45 .925 mm 11.8081 In.) 
Others 46 .325 mm 11.8238 In.) 

Exhaust 46 .835 mm (1.8439 In.) 
If the cam lobe height is less than minimu m, replace the 
camshaft 

(c) Using a micrometer , measure the journal diameter. 
Stan dard diameter : 27.979 - 27 .995 mm 

11.1015 - 1.1022 in.) 
If the journa l diametEH" is less than specified. replace the 
camshaft 

15. IN SPECT CAM SHAFT OIL CLEARAN CE 
(al Clean the bearing caps and camshaft journa l 
(b) Lay a strip of Plastigage across each journal. 

(cl Place the bearing caps with the top of the number on 
the cap pointing toward the fron t and in numerical 
order from the front side . 

(di Install and torque the cap bolts gradually from the 
inside in three passes. 

To rque: 18 5 kg-cm (13 ft - lb , 18 N·m) 
NOTE: Do not turn the camshaft while the Plastigage is 
in place. 

(el Remove the caps and measure the Plastigage at its 
widest point 

M axim um oil cle aran ce: 
St andard oil cle arance: 

0. 1 mm (0 .004 in.) 
0 .03 7 - 0 .073 mm 
(0.0015 - 0.002 9 in.) 

If clearance is greater than the maximum . replace the head 
and/or camshaft. 
(fl Clean out the pieces of Plastigage from the bearing 

caps and journals. 

ENGINE MECHANICAL CylindEH" Head EM -61 

... 

16 . INSPECT CAMSHAFT THRUST CLEARANCE 
(al Clean and install t he camsh aft and-bearing caps. 
(b) Using a dial gauge. measure the thrus t clearance 

while moving the camshaft back and forth. 
Maximum thru st clear ance: 0 .25 mm (0 .0098 i n.) 
Standard t hrust c lear ance : 0.08 - 0.18 mm 

(0.0031 - 0 .0071 In.I 
If clearance is greater than the maximu m, replace the head 
and/or camshaft. 

17. ME.A SURE VALVE LIFTER OIL CLEARANCE 
!a) Using a micromete r, measure the diameter of the 

valve liftEH". 

(bl Using a dial indicator , measure the inside diameter of 
the cylindEH" head bore .. 

(cl Subtract the valve lifter measurement from the 
cylinder head bore . 

Maxi mum oi l cle arance: 0 .10 mm (0 .0039 in.) 
Standa rd oil c learance: 0.028 - 0.053 mm 

(0.0011 - 0.002 1 in.) 
If clearance is greater than the maximum, replace the head 
and/o r valve lifter. 

18 . INSPECT INTAK E, EXHAUST AND NO. 2 AIR INTA KE 
M ANIFOLDS 
Using a preci sion st raight edge and feeler gauge, check 
the surfaces contacting the cylinder head or intake 
manifold for warpage. 
Maxim um warpage: All 0. 4 mm (0.0 16 in.) 
If warpage is greater than maximum, replace the manifold . 
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(Q) 
Cut Position 

l'J t, 

REPLACEMENT OF CAMSHAFT Oil SEAL 
NOTE: . There are two ways of oil seal replacement 
depending on whether the oil seal retainer was removed or 
not. 

1. IF OIL SEAL RETAINER WAS REMOVED FROM 
CYLINDER HEAD 
(a) Using a screwdriver and hammer, drive out the oil 

seal. 

(b) Apply MP grease to the oil seal 
(c) Using SST and a hammer, drive in a new oil seal until 

its surface is flush with the oil seal retainer edge. 
SST 09214-60010 

2. IF OIL SEAL RETAINER WAS NOT REMOVED FROM 
CYLINDER HEAD 
(a) Using a knife, cut ott the oil seal lip. 

(b) Using a screwdriver. pry out the oil seal 
CAUTION: Tape the screwdriver tip and be careful 
not to damage the camshaft. 

(c) Apply MP grease to a new oil seal 
(d) Using SST and a hammer. drive in the oil seal unt il its 

surface is flush with oil seal retainer edge. 
SST 09214-60010 

ENGINE MECHANICAL Cylinder Head EM -63 

Shim 

ASSEMBLY OF CYLINDER HEAD 
(See page EM-46 or 47) 

NOTE: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new oil to all sliding 

and rotating surfaces . 
• Replace all gaskets and oil seals with new parts. 

1. IN STALL COMBUSTION CHAMBERS 
(a) Match the combustion chamber knock pin with the 

cylinder head notch. 
(b) Using plastic hammer, drive in the combustion cham-

ber. 

(cl Using a dial indicator, check the combustion cham-
ber protrusion. 

Combustion chambe r protrusion: 
0.0 1 - 0.07 mm (0.0004 - 0.0028 in.) 

If the protrusion is not with in specification . adjust it w ith a 
combustion chamber adjust shim . 
Adjust shim thickness: 

Shim No. 1 0.05 mm (0.0 0 2 0 in.) 
Shim No. 2 0.10 mm (0.0039 in.) 

2. INSTALL VA LVES 
(a) Insert the valve in the valve guide bushing . Check 

that the valves are installed in the correct order. 
(bl Install the spring seat and a new oil seal. 
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(Q) 
Cut Position 

l'J t, 

REPLACEMENT OF CAMSHAFT Oil SEAL 
NOTE: . There are two ways of oil seal replacement 
depending on whether the oil seal retainer was removed or 
not. 

1. IF OIL SEAL RETAINER WAS REMOVED FROM 
CYLINDER HEAD 
(a) Using a screwdriver and hammer, drive out the oil 

seal. 

(b) Apply MP grease to the oil seal 
(c) Using SST and a hammer, drive in a new oil seal until 

its surface is flush with the oil seal retainer edge. 
SST 09214-60010 

2. IF OIL SEAL RETAINER WAS NOT REMOVED FROM 
CYLINDER HEAD 
(a) Using a knife, cut ott the oil seal lip. 

(b) Using a screwdriver. pry out the oil seal 
CAUTION: Tape the screwdriver tip and be careful 
not to damage the camshaft. 

(c) Apply MP grease to a new oil seal 
(d) Using SST and a hammer. drive in the oil seal unt il its 

surface is flush with oil seal retainer edge. 
SST 09214-60010 

ENGINE MECHANICAL Cylinder Head EM -63 

Shim 

ASSEMBLY OF CYLINDER HEAD 
(See page EM-46 or 47) 

NOTE: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new oil to all sliding 

and rotating surfaces . 
• Replace all gaskets and oil seals with new parts. 

1. IN STALL COMBUSTION CHAMBERS 
(a) Match the combustion chamber knock pin with the 

cylinder head notch. 
(b) Using plastic hammer, drive in the combustion cham-

ber. 

(cl Using a dial indicator, check the combustion cham-
ber protrusion. 

Combustion chambe r protrusion: 
0.0 1 - 0.07 mm (0.0004 - 0.0028 in.) 

If the protrusion is not with in specification . adjust it w ith a 
combustion chamber adjust shim . 
Adjust shim thickness: 

Shim No. 1 0.05 mm (0.0 0 2 0 in.) 
Shim No. 2 0.10 mm (0.0039 in.) 

2. INSTALL VA LVES 
(a) Insert the valve in the valve guide bushing . Check 

that the valves are installed in the correct order. 
(bl Install the spring seat and a new oil seal. 



EM- 64 ENGINE MECHANICAL - Cylinder Head 

3. 

(c) Place the spring and retainer on the spring seat 
(d) Using SST, press · the retainer and place the two 

keepers around the valve stem. 
SST 09202-43013 
(e) Unscrew the SST and confirm proper fit of the 

keepers. 

(f) Using a pastic hammer. lightly tap the valve stem tip 
to assure proper fit 

INSTA LL VA LVE LIFTERS W ITH SHIM S 
(a) Install the valve lifters with shims on the valve stem 

tips . 
(bl Check the valve lifters and shims are installed in the 

correct order. 
(c) Check the valve lifters rotate smoothly by hand. 

4. INSTALL HALF CIRCLE PLUG 
Apply No. 102 seal packing (Part No. 08826-00080) or 
equivalent to the half circle plug and install it on the 
cylinde r head. 

5. INSTA LL CAMSHAFT 
(a) Place the camshaft in the cyfinder head. 
(b) Place the bearing caps with the top of the number on 

the cap pointing toward the front as shown. 
(c) Gradually install and tighten the cap bolts from the 

inside in three passes. Torque the bolts on the final 
pass. 

Torque : 185 kg-cm (13 ft- lb. 18 N·m) 

ENGINE MECHANICAL Cylinder Head EM -65 

6. INSPECT AND ADJUST VALVE CLEARANCE 
NOTE: Refer to INSPECTION AND ADJUSTMENT OF 
VALV E CLEARANCE on page EM-16. 
Valve cl earanc e: Intake 

!Cold) 
Exhaust 

0.20 - 0.30 mm 
10.008 - 0 .012 In.) 
0.2 5 - 0.35 mm 
(0 .01 O - 0.014 in.) 

7. IN STA LL CA M SHAFT OIL SEAL RETAINER 
(a) Apply No. 102 seal packing (Part No. 08826-00080) 

or equivalent to the camshaft oil seal retainer. 
(b) Install the camshaft oil seal retainer with four bolts. 

8. IN STALL W ATE.R OUTLET HOUSING 
Install a new gasket and water outlet housing with three 
bolts. 

9. INSTALL NO. 2 AIR INTAKE MA NIFOLD STAY TO 
CYLINDER HEAD (CE70) 

10. IN STA LL EXHA UST MA NIFOLD 
(FR Veh ic les) 
(a) Install a new manifold gasket. exhaust manifold and 

heater outlet pipe with the gasket. 
(b) Install the two heater outlet pipe mounting bolts. 
(c) Install and torque the six bolts and two nuts. 
Torq ue: 475 kg -cm (34 ft-lb, 47 N·m) 
(d) !nstall the insulator with three bolts . 

(FF Vehicles) 
(al Install a new manifo ld gasket and exhaust manifold 

wi th six bolts and two nuts. 
(b) Torque the bolts and nuts. 
Torq ue: 475 kg-cm (34 ft- lb, 47 N·m) 
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(c) Place the spring and retainer on the spring seat 
(d) Using SST, press · the retainer and place the two 

keepers around the valve stem. 
SST 09202-43013 
(e) Unscrew the SST and confirm proper fit of the 

keepers. 

(f) Using a pastic hammer. lightly tap the valve stem tip 
to assure proper fit 

INSTA LL VA LVE LIFTERS W ITH SHIM S 
(a) Install the valve lifters with shims on the valve stem 

tips . 
(bl Check the valve lifters and shims are installed in the 

correct order. 
(c) Check the valve lifters rotate smoothly by hand. 

4. INSTALL HALF CIRCLE PLUG 
Apply No. 102 seal packing (Part No. 08826-00080) or 
equivalent to the half circle plug and install it on the 
cylinde r head. 

5. INSTA LL CAMSHAFT 
(a) Place the camshaft in the cyfinder head. 
(b) Place the bearing caps with the top of the number on 

the cap pointing toward the front as shown. 
(c) Gradually install and tighten the cap bolts from the 

inside in three passes. Torque the bolts on the final 
pass. 

Torque : 185 kg-cm (13 ft- lb. 18 N·m) 

ENGINE MECHANICAL Cylinder Head EM -65 

6. INSPECT AND ADJUST VALVE CLEARANCE 
NOTE: Refer to INSPECTION AND ADJUSTMENT OF 
VALV E CLEARANCE on page EM-16. 
Valve cl earanc e: Intake 

!Cold) 
Exhaust 

0.20 - 0.30 mm 
10.008 - 0 .012 In.) 
0.2 5 - 0.35 mm 
(0 .01 O - 0.014 in.) 

7. IN STA LL CA M SHAFT OIL SEAL RETAINER 
(a) Apply No. 102 seal packing (Part No. 08826-00080) 

or equivalent to the camshaft oil seal retainer. 
(b) Install the camshaft oil seal retainer with four bolts. 

8. IN STALL W ATE.R OUTLET HOUSING 
Install a new gasket and water outlet housing with three 
bolts. 

9. INSTALL NO. 2 AIR INTAKE MA NIFOLD STAY TO 
CYLINDER HEAD (CE70) 

10. IN STA LL EXHA UST MA NIFOLD 
(FR Veh ic les) 
(a) Install a new manifold gasket. exhaust manifold and 

heater outlet pipe with the gasket. 
(b) Install the two heater outlet pipe mounting bolts. 
(c) Install and torque the six bolts and two nuts. 
Torq ue: 475 kg -cm (34 ft-lb, 47 N·m) 
(d) !nstall the insulator with three bolts . 

(FF Vehicles) 
(al Install a new manifo ld gasket and exhaust manifold 

wi th six bolts and two nuts. 
(b) Torque the bolts and nuts. 
Torq ue: 475 kg-cm (34 ft- lb, 47 N·m) 
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11 . INSTAU INT A KE M ANIF OLD 
(a) Install a new manifold gasket, fuel pipes (FF vehicles) 

and intak e manifold with six bolts and two nuts . 
(b) Torque the bolts and nuts. 
Torque : 185 kg-cm (13 ft- lb, 1 8 N· m) 

12. PROVISION ALLY INSTALL NO. 1 IDLER PULLE Y 
(a) Place the idler pulley on the cylinder head and finge r 

tighten the pulley bolt to the extent that the idler 
pulley is free. 

(b) Install and torque the pulley guide boll 
Torq ue: 75 kg-c m (65 in.- lb, 7.4 N ·m) 
NOTE: Check that the idler pulley bracket can be moved 
to the left and right by hand. 

INSTALLATION OF CYLINDER HEAD 
(See page EM -4 6 or 47) 

1. IN STAL L CYLI NDER HEAD 
CAUT ION: W hen installing t he cyli nde r head, face 
the camshaft key upward to preve nt interfe re nce wit h 
the valve and pis1on. 
(al Place a new head gasket over dowels on the cylinder 

block. 
(bl Position the cylinder head over dowels on the block. 

2. TIGHTEN CYLINDER HEAD BOLTS 
NOTE: 
• The cylinder head bolts are tighten in three progressive 

steps. 
• If any of the bolts break or deform , replace them . 
• If the cylinder head bolts are to be replaced, use only 

cylinder head bolts with a cavity in the head . 
(al Apply a light coat of engine oil on the threads and 

under the cylinder head bolt s. 
(bl First. uniformly tighten the eighteen cylinder head 

bolts in several passes and in the sequence shown. 
Torq ue: 4 50 kg-cm (33 ft- lb, 44 N ·m) 
If any one of the bolts does not meet the torque specifica-
tion , replace the bolt. 
(c) Mark the front side of the top of head bolt with paint . 

ENGINE MECHANICAL Cylinder Head EM -6 7 

£M2:142 

(dl Tighten the eighteen head bolts 90° in the numerical 
order shown. 

(el Then tighten the bolts by an additional 90° . 
(f) Check that the paint mark is now facing rea,ward. 

3. INSTA LL CY LIN DER HEAD COV ER 
(a) Place the head cover gasket on the head cover. 
!bl Apply seal packing black (Part No. 08826-00080) to 

four locations shown. 
(cl Place the head cover on the cylinder head and install 

the six seal washers and nut s. Torque the nuts. 
Torque: 75 kg-cm (65 in.•lb, 7.4 N ·m) 

4. IN STALL NO. 3 TI M IN G BELT COV ER 

5. IN STAL L CA M SHA FT TIMING PUL LEY 
(a) Align the points marked during removal. and install 

the timing belt on !he liming pulley . 
(b) Match the key hole of the timing pulley with the key 

on the camshaft . 

(cl Using SST to hold the timing pulley , install and tor-
que the pulley bolt wi th the plate washer . 

SST 09278 -5 4012 
Torq ue: 900 kg -cm (65 ft- lb , 88 N ·m) 
CA UTI ON: Avoid turn ing t he camsha f t or the valves 
will hit against the pisto n. · 
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11 . INSTAU INT A KE M ANIF OLD 
(a) Install a new manifold gasket, fuel pipes (FF vehicles) 

and intak e manifold with six bolts and two nuts . 
(b) Torque the bolts and nuts. 
Torque : 185 kg-cm (13 ft- lb, 1 8 N· m) 

12. PROVISION ALLY INSTALL NO. 1 IDLER PULLE Y 
(a) Place the idler pulley on the cylinder head and finge r 

tighten the pulley bolt to the extent that the idler 
pulley is free. 

(b) Install and torque the pulley guide boll 
Torq ue: 75 kg-c m (65 in.- lb, 7.4 N ·m) 
NOTE: Check that the idler pulley bracket can be moved 
to the left and right by hand. 

INSTALLATION OF CYLINDER HEAD 
(See page EM -4 6 or 47) 

1. IN STAL L CYLI NDER HEAD 
CAUT ION: W hen installing t he cyli nde r head, face 
the camshaft key upward to preve nt interfe re nce wit h 
the valve and pis1on. 
(al Place a new head gasket over dowels on the cylinder 

block. 
(bl Position the cylinder head over dowels on the block. 

2. TIGHTEN CYLINDER HEAD BOLTS 
NOTE: 
• The cylinder head bolts are tighten in three progressive 

steps. 
• If any of the bolts break or deform , replace them . 
• If the cylinder head bolts are to be replaced, use only 

cylinder head bolts with a cavity in the head . 
(al Apply a light coat of engine oil on the threads and 

under the cylinder head bolt s. 
(bl First. uniformly tighten the eighteen cylinder head 

bolts in several passes and in the sequence shown. 
Torq ue: 4 50 kg-cm (33 ft- lb, 44 N ·m) 
If any one of the bolts does not meet the torque specifica-
tion , replace the bolt. 
(c) Mark the front side of the top of head bolt with paint . 

ENGINE MECHANICAL Cylinder Head EM -6 7 

£M2:142 

(dl Tighten the eighteen head bolts 90° in the numerical 
order shown. 

(el Then tighten the bolts by an additional 90° . 
(f) Check that the paint mark is now facing rea,ward. 

3. INSTA LL CY LIN DER HEAD COV ER 
(a) Place the head cover gasket on the head cover. 
!bl Apply seal packing black (Part No. 08826-00080) to 

four locations shown. 
(cl Place the head cover on the cylinder head and install 

the six seal washers and nut s. Torque the nuts. 
Torque: 75 kg-cm (65 in.•lb, 7.4 N ·m) 

4. IN STALL NO. 3 TI M IN G BELT COV ER 

5. IN STAL L CA M SHA FT TIMING PUL LEY 
(a) Align the points marked during removal. and install 

the timing belt on !he liming pulley . 
(b) Match the key hole of the timing pulley with the key 

on the camshaft . 

(cl Using SST to hold the timing pulley , install and tor-
que the pulley bolt wi th the plate washer . 

SST 09278 -5 4012 
Torq ue: 900 kg -cm (65 ft- lb , 88 N ·m) 
CA UTI ON: Avoid turn ing t he camsha f t or the valves 
will hit against the pisto n. · 
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II 

ENGINE MECHANICAL - Cylinder Head 

(dl Using a screwdrive r, install the tension spring. 
CAUTION: 
• Do not pinch the tension sp rin g with pliers or such. 
• Loosen t he idler pulley bol t to where the idler pulley 

lig ht ly moves wit h tension spr ing force. 

(el Tum the crankshaft pulley two revolution s and align 
its groove with the pointer on the oil pump. Always 
turn the crankshaft pulley clockwise. 

(fl Check that the line mark of the timing pulley is 
aligned with the top end of the cylinder head. 

If the mark are not aligned. repeat the procedure above 
from (al. 

lg) Torque the No. 1 idler pulley bolt 
Torque: 375 kg-cm (27 ft-lb, 37 N ·ml 

6. INSTALL NO. 2 TIMING BELT COVER WITH 
GASKET 

7. INSTALL OIL LEVEL GAUGE GUIDE CLAMP WIT H 
BOtT TO INTAKE MANIFOLD 

8 . INST ALL GLOW PLUGS 
(al Install and torque the four glow plugs . 
Torque: 130 kg-cm (9 ft-lb . 13 N ·ml 
(b) Install the glow plug connector and current sensor 

plate with four nuts. 
(cl Install four grommets on the glow plugs. 

9. INSTALL GLOW PLUG CURRENT SENSOR TO 
INTAKE MANIFOLD 

ENGINE MECHANICAL - Cylinder Head EM -69 

10. INSTAU INJECTION NOZZLE HOLDE .RS 
(al Clean off all carbon deposits on the noz.zle seats . 
(bl Place four new gaskets and the nozzle seats in the 

cylinder head. 
fol Using SST, install and torque the four injection 

nozzle holders. 
SST 09268-64010 
Torque: 650 kg -c m (47 ft-lb, 64 N ·ml 
CAUTION: Over torquing cou ld ca use nozzl e defor -
mation and need le adhesion or other defects . 

11 . IN STALL FUEL RETURN PIPE 
Install the four new gaskets and return pipe with the four 
lock nuts. Torque the lock nuts. 
Torque: 300 kg -cm (22 ft- lb, 29 N ·m} 

12 .. INSTALL INJECTION PIPES 
(al Connect both ends of the injection pipes to the injec -

tion pump and nozzle holder . 
(bl Install the clamps holding the four injection pipes . 
(cl Torque the union nuts of the injection pipes . 
Torque: 300 kg-cm (22 ft - lb, 29 N ·m) 

13 . IN STAL L HEATER PIPE (FF Vehic les) 

14 . IN STALL WATER OUT LET PIPE (FF Vehicles) 

15 . CONNECT FOLLOWING HOSES: 
(FR Vehicles) 
(a) Water by- pass pipe to cylinder head union on left 

rear of engine. 
(b) Fuel return hose to injection pump. 
(c) PCV hose to cylinder head cover (CM, CR). 

(FF Vehicles) 
(a) Fuel return hose to fuel pipe. 
(bl Two water by-pass hoses to cylinder head union on 

left rear of engine . 
(cl Two fuel hoses lo injection pump . 
(d) Pressure hose to intake manifold (CV). 

16. INSTALL TURBOCHARGER (2C- T} (See page EM -43) 

17. IN STAL L NO. 2 AIR INTAKE MANIFOLD (CE70) 
Torque: 185 kg-cm (13 ft-lb , 18 N·ml 

18 . INSPECT AND ADJUST INJECTION TIMING 
(See page EM -20) 
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II 

ENGINE MECHANICAL - Cylinder Head 

(dl Using a screwdrive r, install the tension spring. 
CAUTION: 
• Do not pinch the tension sp rin g with pliers or such. 
• Loosen t he idler pulley bol t to where the idler pulley 

lig ht ly moves wit h tension spr ing force. 

(el Tum the crankshaft pulley two revolution s and align 
its groove with the pointer on the oil pump. Always 
turn the crankshaft pulley clockwise. 

(fl Check that the line mark of the timing pulley is 
aligned with the top end of the cylinder head. 

If the mark are not aligned. repeat the procedure above 
from (al. 

lg) Torque the No. 1 idler pulley bolt 
Torque: 375 kg-cm (27 ft-lb, 37 N ·ml 

6. INSTALL NO. 2 TIMING BELT COVER WITH 
GASKET 

7. INSTALL OIL LEVEL GAUGE GUIDE CLAMP WIT H 
BOtT TO INTAKE MANIFOLD 

8 . INST ALL GLOW PLUGS 
(al Install and torque the four glow plugs . 
Torque: 130 kg-cm (9 ft-lb . 13 N ·ml 
(b) Install the glow plug connector and current sensor 

plate with four nuts. 
(cl Install four grommets on the glow plugs. 

9. INSTALL GLOW PLUG CURRENT SENSOR TO 
INTAKE MANIFOLD 

ENGINE MECHANICAL - Cylinder Head EM -69 

10. INSTAU INJECTION NOZZLE HOLDE .RS 
(al Clean off all carbon deposits on the noz.zle seats . 
(bl Place four new gaskets and the nozzle seats in the 

cylinder head. 
fol Using SST, install and torque the four injection 

nozzle holders. 
SST 09268-64010 
Torque: 650 kg -c m (47 ft-lb, 64 N ·ml 
CAUTION: Over torquing cou ld ca use nozzl e defor -
mation and need le adhesion or other defects . 

11 . IN STALL FUEL RETURN PIPE 
Install the four new gaskets and return pipe with the four 
lock nuts. Torque the lock nuts. 
Torque: 300 kg -cm (22 ft- lb, 29 N ·m} 

12 .. INSTALL INJECTION PIPES 
(al Connect both ends of the injection pipes to the injec -

tion pump and nozzle holder . 
(bl Install the clamps holding the four injection pipes . 
(cl Torque the union nuts of the injection pipes . 
Torque: 300 kg-cm (22 ft - lb, 29 N ·m) 

13 . IN STAL L HEATER PIPE (FF Vehic les) 

14 . IN STALL WATER OUT LET PIPE (FF Vehicles) 

15 . CONNECT FOLLOWING HOSES: 
(FR Vehicles) 
(a) Water by- pass pipe to cylinder head union on left 

rear of engine. 
(b) Fuel return hose to injection pump. 
(c) PCV hose to cylinder head cover (CM, CR). 

(FF Vehicles) 
(a) Fuel return hose to fuel pipe. 
(bl Two water by-pass hoses to cylinder head union on 

left rear of engine . 
(cl Two fuel hoses lo injection pump . 
(d) Pressure hose to intake manifold (CV). 

16. INSTALL TURBOCHARGER (2C- T} (See page EM -43) 

17. IN STAL L NO. 2 AIR INTAKE MANIFOLD (CE70) 
Torque: 185 kg-cm (13 ft-lb , 18 N·ml 

18 . INSPECT AND ADJUST INJECTION TIMING 
(See page EM -20) 
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CYLINDER BLOCK 
COMPONENTS 
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OIi Pump 
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Main Bearing Cap 
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U A2~S 

ENGINE MECHANICAL Cylinder Block EM-71 

DISASSEMBLY OF CYLINDER BLOCK 
1. REMOVE CLUTCH COVER AND DISC (M/T only) 

2. REMOVE FLYWHEEL OR DRIVE PLATE 

3. REMOVE REAR END PLATE 

4. INSTAU ENGINE TO ENGINE STAND FOR 
DISASSEMBLY 

5. REMOVE TIMING BELT AND EACH PULLEY 
(See steps 3 to 18 on pages EM -27 to 29f 

6. REMOVE CYLINDER HEAD 
(See steps 1 to 6, 11, 16 and 17 on pages EM-48, 49 
and 5 1) 

7. REMOVE INJE CTION PUMP 
(See st ep 9 on page FU-13) 

8. REMOVE WATER PUMP (See step 4 on page C0 -4) 

9. REMOVE ALTERNATOR AND BRACKET WITH OIL 
HOSES 

10. REMOVE OIL PAN AND OIL STRAINER 
(See steps 5 to 7 on page LU -6I 

11 . REMOVE OIL PUMP (See step 8 on page LU-6) 

12. REMOVE DUST SEAL AND REAR OIL SEAL 
RETAINER 

13 . REMOVE OIL FILTER AND BRACKET 

14. REMOVE TUBOCHARGER OIL PIPES 

15. REMOVE OIL COOLER A ND PIPES 
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ENGINE MECHANICAL Cylinder Block EM-71 

DISASSEMBLY OF CYLINDER BLOCK 
1. REMOVE CLUTCH COVER AND DISC (M/T only) 

2. REMOVE FLYWHEEL OR DRIVE PLATE 

3. REMOVE REAR END PLATE 

4. INSTAU ENGINE TO ENGINE STAND FOR 
DISASSEMBLY 

5. REMOVE TIMING BELT AND EACH PULLEY 
(See steps 3 to 18 on pages EM -27 to 29f 

6. REMOVE CYLINDER HEAD 
(See steps 1 to 6, 11, 16 and 17 on pages EM-48, 49 
and 5 1) 

7. REMOVE INJE CTION PUMP 
(See st ep 9 on page FU-13) 

8. REMOVE WATER PUMP (See step 4 on page C0 -4) 

9. REMOVE ALTERNATOR AND BRACKET WITH OIL 
HOSES 

10. REMOVE OIL PAN AND OIL STRAINER 
(See steps 5 to 7 on page LU -6I 

11 . REMOVE OIL PUMP (See step 8 on page LU-6) 

12. REMOVE DUST SEAL AND REAR OIL SEAL 
RETAINER 

13 . REMOVE OIL FILTER AND BRACKET 

14. REMOVE TUBOCHARGER OIL PIPES 

15. REMOVE OIL COOLER A ND PIPES 



EM-72 ENGINE MECHANICAL Cylinder Block 

16. MEASURE CONNECTING ROD THRUST CLEARANCE 
Using a dial indicator. measlll"e the thrust clearance while 
moving the rod back and forth. 
Ma ximum thrust clearance: 0 .4 mm (0.016 in.I 
Standard ttvust clearance: 0 .08 - 0.30 mm 

(0.0031 - 0.0118 in.) 
If ck:'3rance is greater than the maximum, replace the con-
necting rod. · 

17 . REMOVE CONNECTING ROD CAPS ANO MEASURE 
Oil CLEARANCE 
la) Using a punch or numbering stamp, mark the con• 

necting rods and caps to ensure correct reassembly. 
lb) Remove the cap nuts. 

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

NOTE: Arrange the bearings in order. 

ld) Clean the crank pin and bearing. 
(el Check the crank pin and bearing for pits and 

scratches. 
If the crank pin or bearing are damaged replace the bear-
ing and/or crankshaft. 

(f) Lay a strip of Plastigage across the crank pin. 

1.2 or 3 

ENGINE MECHANICAL Cylinder Block EM-73 

lg) Align the punched marks on the rod and cap. Install 
and torque the cap nuts alternately and in two or 
three passes. 

Torq ue : 6 50 kg-cm (47 ft -lb, 64 N·m) 
NOTE: 
• Do not turn the crankshaft 
• Apply a light coating of engine oil on the nut threads 

and under the nut before installing. 

lh) ~emove the rod cap and measure the Plastigage at 
its widest point 

Maximum o il c learance: 
Standa rd o il c learance: 

0 .1 mm (0.004 In.) 
0.0 44 - 0.0 72 mm 
10.00 17 - 0,00 28 in.) 

lf the clearance is greater than the maximum. replace the 
bearings and/or crankshaft. 

N?TE : For replacement of bearings. select a new bearing 
with the same number as the connecting rod cap number. 
Be sure to recheck the oil clearance after installing a new 
bearing. 
li) Clean out the pieces of Plastigage from the bearing 

and crank pin. 

18 . REMOVE PISTON AND CON NECTIN G ROD 
la) Remove all the carbon from the top of the cylinder . 

lb) Cover each rod bolt with a short piece of hose to 
Protect the crank pin from damage. 

lc) Push out the pis ton and connecting rod from the 
cylinder head side . 
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EM-72 ENGINE MECHANICAL Cylinder Block 

16. MEASURE CONNECTING ROD THRUST CLEARANCE 
Using a dial indicator. measlll"e the thrust clearance while 
moving the rod back and forth. 
Ma ximum thrust clearance: 0 .4 mm (0.016 in.I 
Standard ttvust clearance: 0 .08 - 0.30 mm 

(0.0031 - 0.0118 in.) 
If ck:'3rance is greater than the maximum, replace the con-
necting rod. · 

17 . REMOVE CONNECTING ROD CAPS ANO MEASURE 
Oil CLEARANCE 
la) Using a punch or numbering stamp, mark the con• 

necting rods and caps to ensure correct reassembly. 
lb) Remove the cap nuts. 

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

NOTE: Arrange the bearings in order. 

ld) Clean the crank pin and bearing. 
(el Check the crank pin and bearing for pits and 

scratches. 
If the crank pin or bearing are damaged replace the bear-
ing and/or crankshaft. 

(f) Lay a strip of Plastigage across the crank pin. 

1.2 or 3 

ENGINE MECHANICAL Cylinder Block EM-73 

lg) Align the punched marks on the rod and cap. Install 
and torque the cap nuts alternately and in two or 
three passes. 

Torq ue : 6 50 kg-cm (47 ft -lb, 64 N·m) 
NOTE: 
• Do not turn the crankshaft 
• Apply a light coating of engine oil on the nut threads 

and under the nut before installing. 

lh) ~emove the rod cap and measure the Plastigage at 
its widest point 

Maximum o il c learance: 
Standa rd o il c learance: 

0 .1 mm (0.004 In.) 
0.0 44 - 0.0 72 mm 
10.00 17 - 0,00 28 in.) 

lf the clearance is greater than the maximum. replace the 
bearings and/or crankshaft. 

N?TE : For replacement of bearings. select a new bearing 
with the same number as the connecting rod cap number. 
Be sure to recheck the oil clearance after installing a new 
bearing. 
li) Clean out the pieces of Plastigage from the bearing 

and crank pin. 

18 . REMOVE PISTON AND CON NECTIN G ROD 
la) Remove all the carbon from the top of the cylinder . 

lb) Cover each rod bolt with a short piece of hose to 
Protect the crank pin from damage. 

lc) Push out the pis ton and connecting rod from the 
cylinder head side . 
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ENGINE MECHANICAL - Cylinder Block 

Id) Arrange the piston and connecting rod with the rod 
cap in order. 

NOTE: Keep the bearing insert w ith the rod and rod cap. 

19. MEASURE CRANKSHAFT THRU ST CLEARANCE 
Set a dial indicator as shown and measure the thrust 
clearance while prying the crankshaft back and forth with 
a screwdriver. 
Ma xi mum thrust clearance : 
Standard thrust clearance : 

0.3 mm (0.012 in.I 
0 .04 - 0.24 mm 
I0.0016 - 0.0094 in.I 

It the clearance is greater than the maximum. replace the 
thrust washers as set 
Over size th .rust washer: 0 /S 0.125 , 0.250 

20. REMOVE MAIN BEARING CAPS AND MEASURE OIL 
CLEARANCE 
(a) Gradually loosen and remove the bearing cap bolts in 

three passes and in the numerical order shown 

(bl Using the removed bearing cap bolts, pry the bearing 
cap fore-and- aft and remove it with the lower bear-
ing and thrust washers No. 3 journal only . 

le) Lift out the crankshaft and remove the upper bear-
ings and upper thrust washers (for the No. 3 journal 
only) from the cylinder block. 

NOTE: Arrange the caps, bearings and thrust washers in 
order. 

(d) Clean each journal and bearing. 
le) Check each journal and bearing for pits and 

scratches. 
If the journal or bearing are damaged , replace the bearing 
and/or crankshaft • eaoe 

ENGINE MECHANICAL Cylinder Block EM-75 

....., 

1, 2 or 3 

(fl Install the upper bearings and upper thrust washers 
on the cy linder block. 

(g) Place the cranks haft on the upper bearings. 
(h) Lay a strip of Plastigage across the journals. 

(i) Install the bearing caps with the lower bearing .and 
lower thrust washers . 
(See step 3 on page EM-87) 

Torque: 1,050 kg -cm (76 ft - lb , 103 N·m) 
NOTE: Do not tum the crankshaft . 

ij) Remove the bearing caps with the lower bearing and 
lower thrust washers. 
(See procedure (al and lb) above) 

(k) Measure the Plastigage at its widest point 
M aximum oil c learance: 0.1 mm (0.004 in.I 
Sta ndard oi l c learance: 0.034 - 0.065 mm 

(0.0013 - 0.0026 in.) 
If the clearance is greater than the maximum, replace the 
bearings and/or cranksha ft 

NOTE: For replacement of bearings, select a new bearing 
with the same number as the number on the cylinde r block 
under surface . Be sure to recheck the oil clearance after 
installing a new bearing. 
(I) Clean out the pieces of Plastigage from the bearing 

and journals. . 
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ENGINE MECHANICAL - Cylinder Block 

Id) Arrange the piston and connecting rod with the rod 
cap in order. 

NOTE: Keep the bearing insert w ith the rod and rod cap. 

19. MEASURE CRANKSHAFT THRU ST CLEARANCE 
Set a dial indicator as shown and measure the thrust 
clearance while prying the crankshaft back and forth with 
a screwdriver. 
Ma xi mum thrust clearance : 
Standard thrust clearance : 

0.3 mm (0.012 in.I 
0 .04 - 0.24 mm 
I0.0016 - 0.0094 in.I 

It the clearance is greater than the maximum. replace the 
thrust washers as set 
Over size th .rust washer: 0 /S 0.125 , 0.250 

20. REMOVE MAIN BEARING CAPS AND MEASURE OIL 
CLEARANCE 
(a) Gradually loosen and remove the bearing cap bolts in 

three passes and in the numerical order shown 

(bl Using the removed bearing cap bolts, pry the bearing 
cap fore-and- aft and remove it with the lower bear-
ing and thrust washers No. 3 journal only . 

le) Lift out the crankshaft and remove the upper bear-
ings and upper thrust washers (for the No. 3 journal 
only) from the cylinder block. 

NOTE: Arrange the caps, bearings and thrust washers in 
order. 

(d) Clean each journal and bearing. 
le) Check each journal and bearing for pits and 

scratches. 
If the journal or bearing are damaged , replace the bearing 
and/or crankshaft • eaoe 

ENGINE MECHANICAL Cylinder Block EM-75 

....., 

1, 2 or 3 

(fl Install the upper bearings and upper thrust washers 
on the cy linder block. 

(g) Place the cranks haft on the upper bearings. 
(h) Lay a strip of Plastigage across the journals. 

(i) Install the bearing caps with the lower bearing .and 
lower thrust washers . 
(See step 3 on page EM-87) 

Torque: 1,050 kg -cm (76 ft - lb , 103 N·m) 
NOTE: Do not tum the crankshaft . 

ij) Remove the bearing caps with the lower bearing and 
lower thrust washers. 
(See procedure (al and lb) above) 

(k) Measure the Plastigage at its widest point 
M aximum oil c learance: 0.1 mm (0.004 in.I 
Sta ndard oi l c learance: 0.034 - 0.065 mm 

(0.0013 - 0.0026 in.) 
If the clearance is greater than the maximum, replace the 
bearings and/or cranksha ft 

NOTE: For replacement of bearings, select a new bearing 
with the same number as the number on the cylinde r block 
under surface . Be sure to recheck the oil clearance after 
installing a new bearing. 
(I) Clean out the pieces of Plastigage from the bearing 

and journals. . 
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21. REMOVE CRANKSHAFT 
(a) Remove the crankshaft. 
lb) Remove the upper bearings and upper thrust washers 

from the cylind er block.. 
(c) Arrange the caps, bearings and thrust washers in 

order. 

22. REMOVE OIL NOZZLES 

INSPECTION OF CYLINDER BLOCK 
1. REMOV E GASKET M ATERIAL 

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

2. CLEAN CYL IN DER BLOCK 
(a) Using a soft brush and solvent, clean the block.. 
(b) Blow gaske t material and oil from the bolt holes. 
WA RNING: Protect yo ur eyes w hen using high 
pressure air. 

3. INSPECT TOP OF CYLIN DER BLOCK 
Using a precision straight edge and feeler gauge, measure 
the surface contacting the cylinder head gasket for war-
page. 
M aximum warpage: 0.20 mm (0.0079 in.J 
If warpage is greater than maximum. replace the cylinder 
block.. 

4. INSPECT CYLINDERS 
Visually inspect the cylinders for vertical _scratches. 
If deep scratches are present, rebore all four cylinders . 
(See page EM-82) 
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s. MEASUR E CYLINDER BORE DIAMETER 
Using a cylinde r micrometer. measure the cylinder bore 
diameter at positions A. B and C. in the thrust and axial 
directions. 

Maximum cylinder bore <f,ameter mm (in.) 
On piston size 1C series 2C series 

$TO 83.23 86.23 
(3.2768) (3.3949) 

O/S 0 .50 83.73 86.73 
(3.2965) (3.4146) 

If the cylinder bore diameter is greater than the maximum. 
replace the cylinder block (On oversized piston) or rebore 
all four cylinder (On standard piston). 
(See page EM-B2) 

If the cylinder bore diameter is less than maximum use a 
ridge reamer to ream off the upper step. 

DISASSEMBLY OF PISTON AND 
CONNECTING ROD 
1. CHECK FIT BETWEEN PISTO N AND PIN 

Try to move the piston back and forth on the piston pin. 
If any movement is felt. replace the connecting rod bush-
ing or piston with the pin. 

2. REM OVE PISTON RINGS 
(a) Using a Aiston ring expander. remove the piston 

rings. 
(b) Arrange the rings for each cylinder in order. 
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21. REMOVE CRANKSHAFT 
(a) Remove the crankshaft. 
lb) Remove the upper bearings and upper thrust washers 

from the cylind er block.. 
(c) Arrange the caps, bearings and thrust washers in 

order. 

22. REMOVE OIL NOZZLES 

INSPECTION OF CYLINDER BLOCK 
1. REMOV E GASKET M ATERIAL 

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

2. CLEAN CYL IN DER BLOCK 
(a) Using a soft brush and solvent, clean the block.. 
(b) Blow gaske t material and oil from the bolt holes. 
WA RNING: Protect yo ur eyes w hen using high 
pressure air. 

3. INSPECT TOP OF CYLIN DER BLOCK 
Using a precision straight edge and feeler gauge, measure 
the surface contacting the cylinder head gasket for war-
page. 
M aximum warpage: 0.20 mm (0.0079 in.J 
If warpage is greater than maximum. replace the cylinder 
block.. 

4. INSPECT CYLINDERS 
Visually inspect the cylinders for vertical _scratches. 
If deep scratches are present, rebore all four cylinders . 
(See page EM-82) 
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Direction 

15 mm 
(0.59 in.) 
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15mm 
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s. MEASUR E CYLINDER BORE DIAMETER 
Using a cylinde r micrometer. measure the cylinder bore 
diameter at positions A. B and C. in the thrust and axial 
directions. 

Maximum cylinder bore <f,ameter mm (in.) 
On piston size 1C series 2C series 

$TO 83.23 86.23 
(3.2768) (3.3949) 

O/S 0 .50 83.73 86.73 
(3.2965) (3.4146) 

If the cylinder bore diameter is greater than the maximum. 
replace the cylinder block (On oversized piston) or rebore 
all four cylinder (On standard piston). 
(See page EM-B2) 

If the cylinder bore diameter is less than maximum use a 
ridge reamer to ream off the upper step. 

DISASSEMBLY OF PISTON AND 
CONNECTING ROD 
1. CHECK FIT BETWEEN PISTO N AND PIN 

Try to move the piston back and forth on the piston pin. 
If any movement is felt. replace the connecting rod bush-
ing or piston with the pin. 

2. REM OVE PISTON RINGS 
(a) Using a Aiston ring expander. remove the piston 

rings. 
(b) Arrange the rings for each cylinder in order. 
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3. DISCONNECT CONNECTING ROD FROM PISTON 
(a) Using needle-nose pliers. remove the snap rings. 

(bl Gradually heat the piston to about so•c (176°Fl. 

(c) Using a brass bar and hammer, lightly tap out the 
piston pin and remove the connecting rod. 

(d) Arrange the piston. piston pin, piston ring and con-
necting rod together for each cylinder. 

INSPECTION OF PISTON, PISTON RING AND 
CONNECTING ROD 
1. CLEAN PISTON 

(al Scrape carbon from the piston top. 
(b) Using a groove cleaning tool or broken ring, clean the 

ring grooves. 
(cl Using solvent and brush, clean the piston thoroughly. 
CAUTION: Do not use a wire brush. 

2. MEASURE PISTON DIAMETER AND OIL CLEARANCE 
la) Using a micrometer, measure the piston diameter at 

right angles to the piston pin center line, 1 8 mm 
(0. 71 inJ below the piston pin center line. 

Piston diameter mm 0nJ 
Piston size lC series 2C series 

STD 82 .95 - 82 .98 85.95 - 85 .98 
(3.2657 - 3.2669) (3.3839 - 3 .3850) 

0/S 0.50 83 .45 - 83 .48 86 .45 - 86.48 
(3.2854 - 3.2866) 13.4035 - 3.4047) 
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(b) Measure tfle cylinder bore diameter (See page EM-
77) and subtract the piston diameter measurement 
from the cylinder bore diamete .r. 

Maximum oil clearance: 0.15 mm (0.0059 in.I 
Standard oil clearanc ,e: 0 .04 - 0.06 mm 

(0.001 6 - 0.0024 In.I . 
If the clearance is greater than maximum, replace the all 
four pistons, rebore all four cylinders or replace cylinder 
block. 

3. MEASURE CLEARANCE BETWEEN PISTON GROOVE 
AND NEW PISTON RING 
(a) Install a new No. 1 ring to the piston and, using a 

feeler gauge, measure the No. 1 ring clearance be-
tween the new piston ring and the ring land when the 
ring is flush Mth the piston surface. 

Maximum clearance: 0.2 mm (0.008 in.) 

(b) Using a feeler gauge, measure the No. 2 ring or oil 
ring clearance between the new piston ring and the 
ring land. 

Maximum clearance: 0.2 mm (0.008 in.) 
If the clearance is greater than the maximum. replace the 
piston . 

4 , MEASURE PISTON RING END GAP 
(a) Insert the piston ring into the cylinder. 
CAUTION: Do not file the ring end. 
lb) Using a piston. push the piston ring to the bottom of 

the ring travel. 

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

No. 1 0.27 - 0.54 mm (0.0 106 - 0.0213 in.) 
No. 2 0.25 . - 0.52 mm (0.0098 - 0.0205 in.) 
Oil 0.20 - 0.82 mm (0.0079 - 0 .0323 in .) 

Maximum end gap: 
No. 1 1.34 (0.0528 in.) 
No. 2 1.32 (0.0520 in.) 
Oil 1.62 (0.0638 in.) 

If not within specification. replace the ring. 
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3. DISCONNECT CONNECTING ROD FROM PISTON 
(a) Using needle-nose pliers. remove the snap rings. 

(bl Gradually heat the piston to about so•c (176°Fl. 

(c) Using a brass bar and hammer, lightly tap out the 
piston pin and remove the connecting rod. 

(d) Arrange the piston. piston pin, piston ring and con-
necting rod together for each cylinder. 

INSPECTION OF PISTON, PISTON RING AND 
CONNECTING ROD 
1. CLEAN PISTON 

(al Scrape carbon from the piston top. 
(b) Using a groove cleaning tool or broken ring, clean the 

ring grooves. 
(cl Using solvent and brush, clean the piston thoroughly. 
CAUTION: Do not use a wire brush. 

2. MEASURE PISTON DIAMETER AND OIL CLEARANCE 
la) Using a micrometer, measure the piston diameter at 

right angles to the piston pin center line, 1 8 mm 
(0. 71 inJ below the piston pin center line. 

Piston diameter mm 0nJ 
Piston size lC series 2C series 

STD 82 .95 - 82 .98 85.95 - 85 .98 
(3.2657 - 3.2669) (3.3839 - 3 .3850) 

0/S 0.50 83 .45 - 83 .48 86 .45 - 86.48 
(3.2854 - 3.2866) 13.4035 - 3.4047) 
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(b) Measure tfle cylinder bore diameter (See page EM-
77) and subtract the piston diameter measurement 
from the cylinder bore diamete .r. 

Maximum oil clearance: 0.15 mm (0.0059 in.I 
Standard oil clearanc ,e: 0 .04 - 0.06 mm 

(0.001 6 - 0.0024 In.I . 
If the clearance is greater than maximum, replace the all 
four pistons, rebore all four cylinders or replace cylinder 
block. 

3. MEASURE CLEARANCE BETWEEN PISTON GROOVE 
AND NEW PISTON RING 
(a) Install a new No. 1 ring to the piston and, using a 

feeler gauge, measure the No. 1 ring clearance be-
tween the new piston ring and the ring land when the 
ring is flush Mth the piston surface. 

Maximum clearance: 0.2 mm (0.008 in.) 

(b) Using a feeler gauge, measure the No. 2 ring or oil 
ring clearance between the new piston ring and the 
ring land. 

Maximum clearance: 0.2 mm (0.008 in.) 
If the clearance is greater than the maximum. replace the 
piston . 

4 , MEASURE PISTON RING END GAP 
(a) Insert the piston ring into the cylinder. 
CAUTION: Do not file the ring end. 
lb) Using a piston. push the piston ring to the bottom of 

the ring travel. 

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

No. 1 0.27 - 0.54 mm (0.0 106 - 0.0213 in.) 
No. 2 0.25 . - 0.52 mm (0.0098 - 0.0205 in.) 
Oil 0.20 - 0.82 mm (0.0079 - 0 .0323 in .) 

Maximum end gap: 
No. 1 1.34 (0.0528 in.) 
No. 2 1.32 (0.0520 in.) 
Oil 1.62 (0.0638 in.) 

If not within specification. replace the ring. 
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5. CHECK PISTON PIN RT 
A t so•c (176 °F), the pin should be able to be pushed into 
the piston with-your thumb. 
If the pin can be installed at a normal room temperature, 
replace the piston and pin. 

6. INSPECT CONNECTING RODS 
(a) Using a connecting rod arigner and feeler gauge, 

check the rod alignmement 
• Check for bend, 

Maximum bend: 
0.05 mm (0 .0020 inJ per 100 mm (3.94 in.) 

• Check for twist 
Maximum twist: 

0.15 mm (0.0059 in.l per 100 mm (3.94 in.) 
If the bent or twist is greater than the maximum, replace 
the connecting rod. 
NOTE: If replacing the connecting rods, replace the 
same number of connecting rod bearings as that of new 
connecting rod caps. 

(b) Measure the oil clearance between the rod bushing 
and piston pin. 
• Using an inside dial indicator, measure the inside 

diameter of the rod bushing. 
Standard inside diameter: 

27.011 - 27.023 mm (1.063 4 - 1.0639 in .) 
• Using a micrometer. measure the diameter of the 

piston pin. 
Standard diameter : 

27.000 - 27 .0 12 mm (1.063 0 - 1.0635 in.) 
• Subract the piston pin diameter from the rod 

bushing inside diameter. 
Maximum oi l c learan ce: 0.05 mm (0:0020 in.) 
If the oil clearance is greater than maximum, replace the 
rod bushing or piston pin. 
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REPLACEMENT OF CONNECTING ROD 
BUSHING 
1. REMOVE ROD BUSHING 

Using SST and a press. press out the bushing . 
SST 09222-64010 (09222-02020, 09222-02040) 

2. IN STAU NEW ROD BUSHING 
(a) Align the oil holes of the bushing and rod. 
(bJ Using SST and a press. press in the bushing . 
SST 09222-64010 (09222 -02020. 09222-02030 
09222-02040) • 

3. HONE ROD BUSHING AND CHECK PISTON PIN FIT 
IN CONNECTIN G ROD 
(a) Using a pin hole grinder. hone the bushing and check 

that the oil clearance is within standard specification. 
Standard oil clearance: 0.007 - 0.0 15 mm 

(0.0003 - 0.0006 in .) 
(b) Check the piston pin fit at normal room temperature. 

Coat the piston pin with engine oil and push it into 
the rod with your thumb . 

INSPECTION OF CRANKSHAFT 
MEASURE CRANKSHAFT 

(a) Place the crankshaft on V-blocks. 
(b) Using a dial indicato r. measure the circle runout at 

the center journal. 
M axim um circle runout: 0.1 mm (0.004 in.) 
If the circle runout is greater than the maximum. replace 
the crankshaft. 

(c) Using a micromater, measure the diameter of the 
journal and crank pin. 

(d) Measure the journals for out-o f-roun d and taper as 
shown. 

Journal diameter : 56 .985 - 57 .000 mm 
(2.2435 - 2. 2441 in.) 

Crank pin diameter: 50.488 - 50.500 mm 
(1.9877 - 1.98 82 in .) 

Maximum taper and out-of -round: 
0.02 mm (0.0008 in.) 

If not within specification. replace the crankshaft 
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5. CHECK PISTON PIN RT 
A t so•c (176 °F), the pin should be able to be pushed into 
the piston with-your thumb. 
If the pin can be installed at a normal room temperature, 
replace the piston and pin. 

6. INSPECT CONNECTING RODS 
(a) Using a connecting rod arigner and feeler gauge, 

check the rod alignmement 
• Check for bend, 

Maximum bend: 
0.05 mm (0 .0020 inJ per 100 mm (3.94 in.) 

• Check for twist 
Maximum twist: 

0.15 mm (0.0059 in.l per 100 mm (3.94 in.) 
If the bent or twist is greater than the maximum, replace 
the connecting rod. 
NOTE: If replacing the connecting rods, replace the 
same number of connecting rod bearings as that of new 
connecting rod caps. 

(b) Measure the oil clearance between the rod bushing 
and piston pin. 
• Using an inside dial indicator, measure the inside 

diameter of the rod bushing. 
Standard inside diameter: 

27.011 - 27.023 mm (1.063 4 - 1.0639 in .) 
• Using a micrometer. measure the diameter of the 

piston pin. 
Standard diameter : 

27.000 - 27 .0 12 mm (1.063 0 - 1.0635 in.) 
• Subract the piston pin diameter from the rod 

bushing inside diameter. 
Maximum oi l c learan ce: 0.05 mm (0:0020 in.) 
If the oil clearance is greater than maximum, replace the 
rod bushing or piston pin. 
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REPLACEMENT OF CONNECTING ROD 
BUSHING 
1. REMOVE ROD BUSHING 

Using SST and a press. press out the bushing . 
SST 09222-64010 (09222-02020, 09222-02040) 

2. IN STAU NEW ROD BUSHING 
(a) Align the oil holes of the bushing and rod. 
(bJ Using SST and a press. press in the bushing . 
SST 09222-64010 (09222 -02020. 09222-02030 
09222-02040) • 

3. HONE ROD BUSHING AND CHECK PISTON PIN FIT 
IN CONNECTIN G ROD 
(a) Using a pin hole grinder. hone the bushing and check 

that the oil clearance is within standard specification. 
Standard oil clearance: 0.007 - 0.0 15 mm 

(0.0003 - 0.0006 in .) 
(b) Check the piston pin fit at normal room temperature. 

Coat the piston pin with engine oil and push it into 
the rod with your thumb . 

INSPECTION OF CRANKSHAFT 
MEASURE CRANKSHAFT 

(a) Place the crankshaft on V-blocks. 
(b) Using a dial indicato r. measure the circle runout at 

the center journal. 
M axim um circle runout: 0.1 mm (0.004 in.) 
If the circle runout is greater than the maximum. replace 
the crankshaft. 

(c) Using a micromater, measure the diameter of the 
journal and crank pin. 

(d) Measure the journals for out-o f-roun d and taper as 
shown. 

Journal diameter : 56 .985 - 57 .000 mm 
(2.2435 - 2. 2441 in.) 

Crank pin diameter: 50.488 - 50.500 mm 
(1.9877 - 1.98 82 in .) 

Maximum taper and out-of -round: 
0.02 mm (0.0008 in.) 

If not within specification. replace the crankshaft 
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BORING OF CYLINDERS 
1. SELECT OVERSIZED PISTON 

If using a 0/S piston, bore all cylinders for the 0/S piston 
outside diameter. 
NOTE: If oversized pistons are used, the rings must also 
be oversized. 
Oversize piston diameter {0/S 0.50): 

1C series 83.45 - 83.48 mm (3.2854 - 3.2868 in.) 
2C series 86.45 - 86.48 mm (3.4035 - 3.4047 in .) 

2. CALCULATE DIMENSION TO BORE CYLINDERS 
la) Using a micrometer, measure the piston diameter at 

right angles to the piston pin center line, 18 mm 
(0. 71 in.) below the piston pin center line. 

(b) Calculate the size each cylinder is to be rebored as 
follows : 

Size to be rebored = P + C - H 
P = Piston diameter 
C = Piston clearance 

0.04 - 0.06 mm (0.001 6 - 0 .0024 in.) 
H = Allowance for honing 

less than 0.02 mm {0.0008 in.I 

3. BORE AND HONE CYLINDERS TO CALCULATED 
DIMENSIONS 
Maximum honing: 0.02 mm (0.0008 in.) 
CAUTION: Excess honing will destroy the finished 
roundness. 

4 . INSPECT CYLINDER BORE DIAMETER 
(a) The difference between A, B and C measurements is 

greater than the taper limit. · 
Taper limit: 0.01 mm (0.0004 in.} 
(bl The difference between the thrust and axial measure-

ments is greater than the out-of-round limit. 
Out-of-round limit: 0 .006 mm (0.0002 in.) 

ENGINE MECHANICAL - Cylinder Block EM-83 
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REPLACEMENT OF OIL SEALS 
NOTE: There are two ways of oil seal replacement 
depending on whether the oil pump or rear oil seal retainer 
was removed or not. 

1. REPLACEMENT OF CRANKSHAFT FRONT OIL SEAl 
If the oil pump was removed from the cylinder block: 
(al Using a screwdriver and ha~. drive out the oil 

seal. 
lb) Apply MP grease to a new oil seal. 

(cl Using SST and hammer, drive in a new oil seal until 
its surface is flush with the oil pump body edge. 

SST 09214-6001 o 

If the oi l pump was not removed from the cylinder 
block : 
(a) Using a knife, cut off the oil seal lip. 
lb) Using a screwdriver, pry off the oil seal. 
CAUTION: Tap the screwdriver tip and be careful not 
to damage the crankshaft. 
le) Apply MP grease to a new oil seal. 

Id) Using SST and hammer, drive in a new oil seal until 
its surface is flush with the oil pump body edge. 

SST 09214-60010 
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BORING OF CYLINDERS 
1. SELECT OVERSIZED PISTON 

If using a 0/S piston, bore all cylinders for the 0/S piston 
outside diameter. 
NOTE: If oversized pistons are used, the rings must also 
be oversized. 
Oversize piston diameter {0/S 0.50): 

1C series 83.45 - 83.48 mm (3.2854 - 3.2868 in.) 
2C series 86.45 - 86.48 mm (3.4035 - 3.4047 in .) 

2. CALCULATE DIMENSION TO BORE CYLINDERS 
la) Using a micrometer, measure the piston diameter at 

right angles to the piston pin center line, 18 mm 
(0. 71 in.) below the piston pin center line. 

(b) Calculate the size each cylinder is to be rebored as 
follows : 

Size to be rebored = P + C - H 
P = Piston diameter 
C = Piston clearance 

0.04 - 0.06 mm (0.001 6 - 0 .0024 in.) 
H = Allowance for honing 

less than 0.02 mm {0.0008 in.I 

3. BORE AND HONE CYLINDERS TO CALCULATED 
DIMENSIONS 
Maximum honing: 0.02 mm (0.0008 in.) 
CAUTION: Excess honing will destroy the finished 
roundness. 

4 . INSPECT CYLINDER BORE DIAMETER 
(a) The difference between A, B and C measurements is 

greater than the taper limit. · 
Taper limit: 0.01 mm (0.0004 in.} 
(bl The difference between the thrust and axial measure-

ments is greater than the out-of-round limit. 
Out-of-round limit: 0 .006 mm (0.0002 in.) 
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REPLACEMENT OF OIL SEALS 
NOTE: There are two ways of oil seal replacement 
depending on whether the oil pump or rear oil seal retainer 
was removed or not. 

1. REPLACEMENT OF CRANKSHAFT FRONT OIL SEAl 
If the oil pump was removed from the cylinder block: 
(al Using a screwdriver and ha~. drive out the oil 

seal. 
lb) Apply MP grease to a new oil seal. 

(cl Using SST and hammer, drive in a new oil seal until 
its surface is flush with the oil pump body edge. 

SST 09214-6001 o 

If the oi l pump was not removed from the cylinder 
block : 
(a) Using a knife, cut off the oil seal lip. 
lb) Using a screwdriver, pry off the oil seal. 
CAUTION: Tap the screwdriver tip and be careful not 
to damage the crankshaft. 
le) Apply MP grease to a new oil seal. 

Id) Using SST and hammer, drive in a new oil seal until 
its surface is flush with the oil pump body edge. 

SST 09214-60010 
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2 . REPLACE MENT OF Oil PUMP SEA L 
If the oil pump wa s r em ove d f rom th e cy li nder bl oc k : 
(al Us ing a screwdriver, pry off the oil seal. 
(bl Apply MP grease to a new oil seal. 

{c) Using a socket wrenc h and hammer, drive in a new 
oi l seal to the depth of 1 mm (0.04 inJ from the oil 
pump body edge. 

If t he o il pum p was not removed from t he cyli n der 
block: 
(a) Using a knife, cut off the oil seal lip. 
(b) Using a screwdriver, pry off the oil seal. 
CAU TIO N : Ta p the screw driver t ip an d b e care ful not 
to damage the drive shaft. 

(c) Apply MP grease to a new oil seal. 
(d) Using a socket wrench and hamme r, drive in a new 

oil seal to the depth of 1 mm (0.04 in.I from the oil 
pump body edge . 

3. REPLACE M ENT OF CRANKSHA FT REAR OIL SEAL 
If the rear oi l seal retaine r was re m ove d fr om t he 
cylinder block: 
(a) Using a screwdriver and hammer, drive out the oil 

seal. 

ENGINE MECHANI CAL Cylinder Block EM -85 
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(bl App ly MP grease t o a new oil seal. 
(cl Using SST and a hammer, drive in a new oil seal until 

its surface is flush wit h the rear oil seal retaine r edge. 
SST 09223-56010 

If t he rear oil sea l retainer was not remo ved from the 
cy linder block : 
(al Using a knife, cut off the oil seal lip. 

lb) Using a screwdriver, pry out the oil seal. 
CA UT ION : Tape the screwd ri ver ti p and be carefu l 
not to damage the cranks haft. 

(c) Apply MP grease to a new oil seal. 
(d) Using SST and a hammer, drive in the oil seal until its 

surface is flush with the rear oil seal retainer edge. 
SST 09223-56010 
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2 . REPLACE MENT OF Oil PUMP SEA L 
If the oil pump wa s r em ove d f rom th e cy li nder bl oc k : 
(al Us ing a screwdriver, pry off the oil seal. 
(bl Apply MP grease to a new oil seal. 

{c) Using a socket wrenc h and hammer, drive in a new 
oi l seal to the depth of 1 mm (0.04 inJ from the oil 
pump body edge. 

If t he o il pum p was not removed from t he cyli n der 
block: 
(a) Using a knife, cut off the oil seal lip. 
(b) Using a screwdriver, pry off the oil seal. 
CAU TIO N : Ta p the screw driver t ip an d b e care ful not 
to damage the drive shaft. 

(c) Apply MP grease to a new oil seal. 
(d) Using a socket wrench and hamme r, drive in a new 

oil seal to the depth of 1 mm (0.04 in.I from the oil 
pump body edge . 

3. REPLACE M ENT OF CRANKSHA FT REAR OIL SEAL 
If the rear oi l seal retaine r was re m ove d fr om t he 
cylinder block: 
(a) Using a screwdriver and hammer, drive out the oil 

seal. 
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(bl App ly MP grease t o a new oil seal. 
(cl Using SST and a hammer, drive in a new oil seal until 

its surface is flush wit h the rear oil seal retaine r edge. 
SST 09223-56010 

If t he rear oil sea l retainer was not remo ved from the 
cy linder block : 
(al Using a knife, cut off the oil seal lip. 

lb) Using a screwdriver, pry out the oil seal. 
CA UT ION : Tape the screwd ri ver ti p and be carefu l 
not to damage the cranks haft. 

(c) Apply MP grease to a new oil seal. 
(d) Using SST and a hammer, drive in the oil seal until its 

surface is flush with the rear oil seal retainer edge. 
SST 09223-56010 
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~ Mark 

~Mark 

ENGINE MECHANICAL - Cylinder Block 

ASSEMBLY OF PISTON AND CONNECTING 
ROD 
1. ASSEMBLE PISTON ANO CONNECTING ROD 

(al Install a new snap ring on one side of the piston pin 
hole . 

lb) Gradually heat the piston to about so•c (176°F) . 

le) Align the notch or arrow on the piston with the 
protrusion on the connecting rod and push the piston 
pin in with your thumb . 

{d) Install the new snap ring on the other side of the pin. 

2. IN STALL PISTON RINGS TO PISTON 
Using a ring expander, install the piston rings with the 
code marks facing up. 

CAUT ION: Face the end gap of the oil ring in opposite 
direction of the coil joint. 

ENGINE MECHANICAL Cylinder Block EM-87 

...,, 

ASSEMBLY OF CYLINDER BLOCK 
(See page EM-7O) 

NOTE: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new engine oil to all 

sliding and rotating surfaces . 
• Replace all gaskets 0-rings and oil seals with new parts. 

1. INSTALL Oil NOZZLES 

2. 

3. 

Torque : 55 kg -c m (48 in .-lb. 5.4 N·ml 

IN STALL MAIN BEARINGS 
Install the bearing in the cylinder block and bearing caps. 
CAUTION : Install the bearing with the oil hole in the 
block. 

IN STALL CRANKSHA.FT AND UPPER THRUST 
WAS HERS 
(a) 
(b) 

Place the crankshaft on the upper main bearings. 
Insert the upper thrust washers on the No. 3 journal 
with the oil grooves facing outward. 

4 . INSTALL MAIN BEARINGS CAPS ANO LOWER 
THRUST WASHERS 
NOTE: Each bearing cap is numbered 
(a) Place the . thrust washers on the No. 3 bearing cap 

with the oi l grooves facing outward. 

(b) Install the bearing caps in numbered orde, with 
arrows fac ing forward . 

(c) Apply a light coating of engine oil on the threads and 
heads under of the cap bolts . 
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N=-M arl<. 
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ENGINE MECHANICAL - Cylinder Block 

ASSEMBLY OF PISTON AND CONNECTING 
ROD 
1. ASSEMBLE PISTON ANO CONNECTING ROD 

(al Install a new snap ring on one side of the piston pin 
hole . 

lb) Gradually heat the piston to about so•c (176°F) . 

le) Align the notch or arrow on the piston with the 
protrusion on the connecting rod and push the piston 
pin in with your thumb . 

{d) Install the new snap ring on the other side of the pin. 

2. IN STALL PISTON RINGS TO PISTON 
Using a ring expander, install the piston rings with the 
code marks facing up. 

CAUT ION: Face the end gap of the oil ring in opposite 
direction of the coil joint. 

ENGINE MECHANICAL Cylinder Block EM-87 

...,, 

ASSEMBLY OF CYLINDER BLOCK 
(See page EM-7O) 

NOTE: 
• Thoroughly clean all parts to be assembled. 
• Before installing the parts, apply new engine oil to all 

sliding and rotating surfaces . 
• Replace all gaskets 0-rings and oil seals with new parts. 

1. INSTALL Oil NOZZLES 

2. 

3. 

Torque : 55 kg -c m (48 in .-lb. 5.4 N·ml 

IN STALL MAIN BEARINGS 
Install the bearing in the cylinder block and bearing caps. 
CAUTION : Install the bearing with the oil hole in the 
block. 

IN STALL CRANKSHA.FT AND UPPER THRUST 
WAS HERS 
(a) 
(b) 

Place the crankshaft on the upper main bearings. 
Insert the upper thrust washers on the No. 3 journal 
with the oil grooves facing outward. 

4 . INSTALL MAIN BEARINGS CAPS ANO LOWER 
THRUST WASHERS 
NOTE: Each bearing cap is numbered 
(a) Place the . thrust washers on the No. 3 bearing cap 

with the oi l grooves facing outward. 

(b) Install the bearing caps in numbered orde, with 
arrows fac ing forward . 

(c) Apply a light coating of engine oil on the threads and 
heads under of the cap bolts . 



EM-88 

J 

ENGINE MECHANICAL - Cylinder Block 

(d) Install and tighten the cap bolts in three passes and in 
the sequence shown. 

Torque: 1,050 kg-cm (76 ft-lb , 103 N·ml 
(e) Check that the cranksha ft turns. 
(f) Check the crankshaft thrust clearance. 

(See step 1 9 on page EM-7 41 

5. INSTA .LL BEARING INSERTS 
(al Install the bearing inserts in the connecting rods and 

rod caps. 
(b) Lubri cate the face of the bearings with engine oil. 

6. INSTAU PISTON AND CONNECTING ROD 
(a) Cover the rod bolts with a short piece of hose to pro-

tect the crank pin from damage. 

(b) Position the piston rings so that the ring end gaps are 
as shown. 

CAUTION: Do not align the end gaps .. 

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

ENGINE MECHANICAL - Cylinder Block EM-89 

7. INSTALL CONNECTING ROD CAPS 
(a) Check the numbered rod cap with the numbered rod . 
(bl Install the rod caps with the front mark facin g for-

ward . 

(c) Apply a light coat of the engine oil on the th reads and 
under of the rod nuts. 

(d) Install and tighten the rod nuts alternately and in two 
or three passes. 

Torque : 650 kg -c m (47 ft - lb , 64 N ·ml 
(el Check that the crankshaft turns smoothly. 
(I) Check the rod thru st clearance. 

(See step 1 6 on page EM- 72) 

8. INSTALL OIL COOLER AND PIPES 
Torque: Oil cooler 575 kg -cm (42 ft-lb, 56 N·ml 

Oil pipe 525 kg-cm (34 ft - lb , 51 N ·m) 

9 . INSTALL TURBOCHARGER Oil PIPES 
Torque: Inlet pipe 250 kg -c m {1 8 ft - lb , 25 N ·ml 

Outlet pipe 475 kg -cm {34 ft -lb, 47 N ·ml 

10. INSTALL Oil FILTER BRACKET AND NEW FILTER 

11 . INSTALL REAR OIL SEAL RETAINER AND DUST SEAL 
Apply seal packing to the crankshaft oil seal retainer . 
Seal packing : Part No . 08826 -00080 or equivalen t . 

12. INSTALL OIL PUMP (See ste p 1 o n page LU- 9) 

13 . INSTALL OIL STRA INER AND Oil PAN 
(See steps 2 to 4 on page LU-101 

14. INSTALL ALTERNATOR W ITH OIL HOSES 

15 . INSTALL WATER PUMP (See step 1 on page C0-6) 

16 . INSTA LL INJECTION PUMP 
(See step 3 on page FU-52) 

17 . INSTALL CYLINDER HEAD 
(See pages EM-66 to 69) 
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ENGINE MECHANICAL - Cylinder Block 

(d) Install and tighten the cap bolts in three passes and in 
the sequence shown. 

Torque: 1,050 kg-cm (76 ft-lb , 103 N·ml 
(e) Check that the cranksha ft turns. 
(f) Check the crankshaft thrust clearance. 

(See step 1 9 on page EM-7 41 

5. INSTA .LL BEARING INSERTS 
(al Install the bearing inserts in the connecting rods and 

rod caps. 
(b) Lubri cate the face of the bearings with engine oil. 

6. INSTAU PISTON AND CONNECTING ROD 
(a) Cover the rod bolts with a short piece of hose to pro-

tect the crank pin from damage. 

(b) Position the piston rings so that the ring end gaps are 
as shown. 

CAUTION: Do not align the end gaps .. 

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

ENGINE MECHANICAL - Cylinder Block EM-89 

7. INSTALL CONNECTING ROD CAPS 
(a) Check the numbered rod cap with the numbered rod . 
(bl Install the rod caps with the front mark facin g for-

ward . 

(c) Apply a light coat of the engine oil on the th reads and 
under of the rod nuts. 

(d) Install and tighten the rod nuts alternately and in two 
or three passes. 

Torque : 650 kg -c m (47 ft - lb , 64 N ·ml 
(el Check that the crankshaft turns smoothly. 
(I) Check the rod thru st clearance. 

(See step 1 6 on page EM- 72) 

8. INSTALL OIL COOLER AND PIPES 
Torque: Oil cooler 575 kg -cm (42 ft-lb, 56 N·ml 

Oil pipe 525 kg-cm (34 ft - lb , 51 N ·m) 

9 . INSTALL TURBOCHARGER Oil PIPES 
Torque: Inlet pipe 250 kg -c m {1 8 ft - lb , 25 N ·ml 

Outlet pipe 475 kg -cm {34 ft -lb, 47 N ·ml 

10. INSTALL Oil FILTER BRACKET AND NEW FILTER 

11 . INSTALL REAR OIL SEAL RETAINER AND DUST SEAL 
Apply seal packing to the crankshaft oil seal retainer . 
Seal packing : Part No . 08826 -00080 or equivalen t . 

12. INSTALL OIL PUMP (See ste p 1 o n page LU- 9) 

13 . INSTALL OIL STRA INER AND Oil PAN 
(See steps 2 to 4 on page LU-101 

14. INSTALL ALTERNATOR W ITH OIL HOSES 

15 . INSTALL WATER PUMP (See step 1 on page C0-6) 

16 . INSTA LL INJECTION PUMP 
(See step 3 on page FU-52) 

17 . INSTALL CYLINDER HEAD 
(See pages EM-66 to 69) 



EM -90 

Anaerobic Adhesive 
and Sealant 

ENGINE MECHANICAL - Cylinder Block 

18. INSTAU EACH TIM ING PULLEY AND BELT 
(See pages EM -32 to 37) 

19 . REMOVE ENGINE FROM ENGINE STAND 

20. INSTALL REAR END PLATE 

21, INSTALL FLYWHEEL OR DRIVE PLATE ON 
CRANKSHAFT 
(a) Clean the set bolt threads and crankshaft bolt holes 

of any sealer. oil or foreign pa.rticles. 
Remove any oil with kerosene or gasoline. 

(bl Apply anaerobic adhesive and sealant' [THREE BOND 
1324 (Part No. 08833-00070) or equivalent] to 2 or 
3 threads of the bolt end. 

This adhesive will not harden while exposed to air. 
It will act as a sealer or bind ing agent only when 
applied to threads. etc. and air is cut off . 

(c) Install the flywheel or drive plate on the crankshaft_ 
Tighten the bolts to the specified torque in two or 
three passes in the sequence shown. 

Torque: Flywheel 900 kg-cm (65 ft - lb , 88 N·m) 
Drive plate 750 kg-cm (54 ft-lb , 74 N·m) 

22. INSTALL CLUTCH DISC AND COVER (MIT on ly) 
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FU-1 

FUEL SYSTEM 
NOTE: For troubleshooting procedures. refer to DIESEL 
ENGINE DIAGNOSIS (EM Sectionl. 

REPLACEMENT OF FUEL FILTER 
FUEL FILTER WARNING SWITCH 
INJECTION NOZZLE ...... , , • , , , , , , • •.. •• . •• , , 
INJECTION PUMP .... .. ........... .... ...... . 

Page 
FU-2 

FU-3 ---
FU-4 la•• 
FU-12 
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FUEL SYSTEM - Replacement of Fuel Filtet" 

REPLACEMENT OF FUEL FILTER 
1. DISCONNECT FUEL RLTER WARNING SWITCH 

CONNECTOR 

2. LOOSEN FUEL FILTER CLAMP BOLT 

3. DRAIN FUEL FROM FUEL FILTER 
NOTE: Put a suitable container or shop towel under the 
fuel fi~. 

4 . REMOVE FUEL Al TER 
(a) Using SST, remove the fuel filter with the gasket 
SST 09228-640 10 

(b) Using pliers, remove the fuel filter warning switch 
with the 0-ring. 

CAUT ION : Be carefu l not to damage the warning 
switch. 

5. INSTALL NEW FUEL ALTER 
(a) Install a new 0-ring to the fuel filter warning swi tch. 
(b) Apply fuel to the 0-ring of the fuel fi lter warning 

sw itch. 
(c) Install the fuel filter warning switch to the fuel filter 

by hand. 

(d) Apply fuel to the gasket of the new fuel filter . 
(e) Install the fuel filter to the fuel filter bracket by hand. 

FUEL SYSTEM - Replacement of Fuel Filter, Fuel Fillet" Warning Switch FU-3 

NOTE: If the fuel unions were removed, re-install them 
as shown in the illustration and following table. 

Item 
Inlet Outlet 

A B C 
CE70 so· 15• 
CE80 !RHO) 75• o• 
CE80 llHDl. CT. CV - 15• 10· 
CA It.HD) - so• -
CA (RHDI 45 • - 30" 

CM. CR 30-

6 . TIGHTEN FUEL FILTER CLAMP BOLT 

7. CONNECT FUEL FILTER WARNING SWITCH 
CONNECTOR 

8 . CHECK FOR FUEL LEAKS 

D 

45 • 

40• 

Using_ a priming pump, fi ll with fuel and check for leaks. 

FUEL FILTER WARNING SWITCH 
IN SPECTION OF FUEL FILTER WARNING 
SWITCH . 
1. REMOVE FUEL FILTER WAR NIN G SW ITCH 

(See page FU-21 

2. INSPECT WARNING SWITCH 
(a) Check that there is continuity between terminals 

whe n the warning switch is ON (float up). 
(b) Check that there is no continuity between terminals 

when the warning swi tch is OFF (float down) . 
If operation is not as specified. replace the warning switch . 

3. IN STALL FUEL FILTER WARN ING SW ITCH 
(See page FU-2) 
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FUEL SYSTEM - Replacement of Fuel Filtet" 

REPLACEMENT OF FUEL FILTER 
1. DISCONNECT FUEL RLTER WARNING SWITCH 

CONNECTOR 

2. LOOSEN FUEL FILTER CLAMP BOLT 

3. DRAIN FUEL FROM FUEL FILTER 
NOTE: Put a suitable container or shop towel under the 
fuel fi~. 

4 . REMOVE FUEL Al TER 
(a) Using SST, remove the fuel filter with the gasket 
SST 09228-640 10 

(b) Using pliers, remove the fuel filter warning switch 
with the 0-ring. 

CAUT ION : Be carefu l not to damage the warning 
switch. 

5. INSTALL NEW FUEL ALTER 
(a) Install a new 0-ring to the fuel filter warning swi tch. 
(b) Apply fuel to the 0-ring of the fuel fi lter warning 

sw itch. 
(c) Install the fuel filter warning switch to the fuel filter 

by hand. 

(d) Apply fuel to the gasket of the new fuel filter . 
(e) Install the fuel filter to the fuel filter bracket by hand. 

FUEL SYSTEM - Replacement of Fuel Filter, Fuel Fillet" Warning Switch FU-3 

NOTE: If the fuel unions were removed, re-install them 
as shown in the illustration and following table. 

Item 
Inlet Outlet 

A B C 
CE70 so· 15• 
CE80 !RHO) 75• o• 
CE80 llHDl. CT. CV - 15• 10· 
CA It.HD) - so• -
CA (RHDI 45 • - 30" 

CM. CR 30-

6 . TIGHTEN FUEL FILTER CLAMP BOLT 

7. CONNECT FUEL FILTER WARNING SWITCH 
CONNECTOR 

8 . CHECK FOR FUEL LEAKS 

D 

45 • 

40• 

Using_ a priming pump, fi ll with fuel and check for leaks. 

FUEL FILTER WARNING SWITCH 
IN SPECTION OF FUEL FILTER WARNING 
SWITCH . 
1. REMOVE FUEL FILTER WAR NIN G SW ITCH 

(See page FU-21 

2. INSPECT WARNING SWITCH 
(a) Check that there is continuity between terminals 

whe n the warning switch is ON (float up). 
(b) Check that there is no continuity between terminals 

when the warning swi tch is OFF (float down) . 
If operation is not as specified. replace the warning switch . 

3. IN STALL FUEL FILTER WARN ING SW ITCH 
(See page FU-2) 



FU-4 FUEL SYSTEM - Injection Nozzle 

INJECTION NOZZLE 
REMOVAL OF INJECTION NOZZLE HOLDERS 

FR Vehicles No.2 Air Intake Manifold Injection Nozzle Holder 

PCV Hose lloek Nut 
Nozzle Gasket P.-Fuel Return Pipe ___....____... l "'ij- Fuel Hose __ ,--' i 

\ Nonie Seat 

Injection Pipe 

FF Vehicles 
Lock Nut Fuel Hose 

Fuel Return Pipe~•~ 

I lnjedion Nozzle Holder 
S Nozzle Seat 

,,'-.___ Noz:zle Gasket 

Injection Pipe 

--

FUEL SYSTEM - Injection Non ie 

1. REMOVE NO. 2 AIR INTAKE MANIFOLD 
WITH AIR·CLEANER CASE (CE70) 

FU-5 

(a) Disconnect PCV hose f rom the cylind er head cover. 
NOTE: Do not remove the ventilation tube and connector 
unless necessary. 
(b) Remove the two bolts. frve nuts and seals and lift off 

the No. 2 air intake manifold with the air cleaner case. 

2. DISCONNECT FUEL HOSES FROM INJECTION PUMP 
(CV, CT150 w / HAC) 
Loosen the clips and disconnect the fuel hoses between 
the injection pump and fue l pipes from the injection pump 
side. 

3. REMOVE INJECTION PIPES 
(al Remove the injection pipe clamps. 
(b) Disconnec t both ends of the injection pipes from the 

injection pump and injection holders. 

4 . REMOVE FUEL RETURN PIPE 
(a) Disco nnect the fuel hose from the return pipe . 
(b) Remove the four lock nuts and return pipe with the 

four gaskets. 

5. REMOVE INJECTION NOZZLE HOLDERS 
(a) Using SST, remove the four injection nozzle holde rs. 
SST 09268-6 4010 
(b) Arrange the injection nozzle holders in order. 
(c) Remove the nozzle seats and nozzle gaske ts. 
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FU-4 FUEL SYSTEM - Injection Nozzle 

INJECTION NOZZLE 
REMOVAL OF INJECTION NOZZLE HOLDERS 

FR Vehicles No.2 Air Intake Manifold Injection Nozzle Holder 

PCV Hose lloek Nut 
Nozzle Gasket P.-Fuel Return Pipe ___....____... l "'ij- Fuel Hose __ ,--' i 

\ Nonie Seat 

Injection Pipe 

FF Vehicles 
Lock Nut Fuel Hose 

Fuel Return Pipe~•~ 

I lnjedion Nozzle Holder 
S Nozzle Seat 

,,'-.___ Noz:zle Gasket 

Injection Pipe 

--

FUEL SYSTEM - Injection Non ie 

1. REMOVE NO. 2 AIR INTAKE MANIFOLD 
WITH AIR·CLEANER CASE (CE70) 

FU-5 

(a) Disconnect PCV hose f rom the cylind er head cover. 
NOTE: Do not remove the ventilation tube and connector 
unless necessary. 
(b) Remove the two bolts. frve nuts and seals and lift off 

the No. 2 air intake manifold with the air cleaner case. 

2. DISCONNECT FUEL HOSES FROM INJECTION PUMP 
(CV, CT150 w / HAC) 
Loosen the clips and disconnect the fuel hoses between 
the injection pump and fue l pipes from the injection pump 
side. 

3. REMOVE INJECTION PIPES 
(al Remove the injection pipe clamps. 
(b) Disconnec t both ends of the injection pipes from the 

injection pump and injection holders. 

4 . REMOVE FUEL RETURN PIPE 
(a) Disco nnect the fuel hose from the return pipe . 
(b) Remove the four lock nuts and return pipe with the 

four gaskets. 

5. REMOVE INJECTION NOZZLE HOLDERS 
(a) Using SST, remove the four injection nozzle holde rs. 
SST 09268-6 4010 
(b) Arrange the injection nozzle holders in order. 
(c) Remove the nozzle seats and nozzle gaske ts. 



FU-6 FUEL SYSTEM - Injection Nozzle 

r"\0-1~ ('j)cPW O]· 
Adjusting Shim 

, . .., 

TEST O_F INJECTION NOZZLE HOLDERS 
1. INJECTION PR.ESSURE TEST 

(al Install the nozzle holder to the injection nozzle hand 
tester and bleed air from the union nut. 

WARNING: Do not place your flnger ove r the nozzle 
injectio n hole. 
(b) Pump the tester handle a few times as fast as possi-

ble to discharge the carbon from the injection hole. 
(cl Pump the tester handle slowly and observe lhe 

pressure gauge. 
(d) Read the pressure gauge just as the injection 

pressure begins to drop . 

------Operr,g pn,ssu-e lr.g/cm2 (ps~ kPal 
Reused nozzle 135-155 (1,920-2.205. 13,239-15.200) 

New nozzle 145-15512.062-2.205. 14,220-15,.200) 

NOTE: Proper nozzle operation can be determined by a 
swishing sound. 
If the opening pressure is not within specification, dis-
assemble the nozzle holder and change the shim on the 

·top of the pressure spring. (See page FU-8) 

Adjusting shim thiclr.nl'ss mm Gn.) 
0.900 (0.0354I 1..275 (0.05021 1.650 (0.06501 
0.925 (0.03641 1.300 (0.05121 1.67 5 10.0659I 
0.950 {0.03741 1.325 (0.05221 1.700 {0.0669I 
0.975 10.0384 I 1.350 (0.0531) 1.725 I0.0679I 
1.000 (0.0394I 1.375 (0.05411 1.750 (0.0689I 
1.025 (0.0404I 1.400 10.0551 I 1.775 (0.0899I 
1.0 50 10.04131 1.425 10.0561I 1.800 l0.07091 
1.075 (0.0423I 1.450 10.05 71 l 1.825 (0.0719) 
1. 100 (0.0433) 1.476 (0.0581) 1.850 (0.0728) 
1.125 {0.0443I 1.500 10.059 ti 1.875 (0.0738I 
1. 150 10.0453I 1.525 10.06001 1.900 10.07481 
1. 175 l0.0463) 1.5 50 (0.061 OJ 1.925 (0.0758 1 
1.200 10.0472) 1.515 !0.0620I 1 .sso (0.0768I 
1.225 10.04 82) 1.600 10.0630I 
1.250 10.0492) 1.625 10.0640I 

NOTE: 
• Varying the adjusting shim thickness by 0.025 mm 

(0.0010 in.I changes the injection pressure by about 3.5 
kg/ cm• (50 psi. 343 kPa). 

• Only one adjusting shim should be used. 
• If adjusting the opening pressure. use the specification 

for a new nozzle . 
(el There should be no dripping after injection . 

' Good Faulty 

Good Faulty Faulty Faulty 

y r i y 
' 

FUEL SYSTEM - Injectio n Nozzle FU-7 

mm 

.,, .. 

.2. LEAKAGE TEST 

3. 

While maintaining pressure at about 10 - 20 kg/cm• (142 
- 284 psi. 981 - 1,961 kPa) below opening pressure 
(adjust by tester handle), check that there is no dripping 
for 10 seconds from the injection hole or around the 
retaining nut. 
If the nozzle drips within 1 0 seconds, replace or clean and 
overhaul the nozzle assembly. 

SPRAY PATTERN TEST 
(a) The injection nozzle should shudder at a certain 

pumping speed between 15 - 60 times (old nozzle) 
or 30 - 60 times (new nozzle) per minute. 

(b) Check the spray pattern during shuddering. 
If the spray pattern is not correct during shuddering, the 
nozzle must be replaced or cleaned. 
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FU-6 FUEL SYSTEM - Injection Nozzle 

r"\0-1~ ('j)cPW O]· 
Adjusting Shim 

, . .., 

TEST O_F INJECTION NOZZLE HOLDERS 
1. INJECTION PR.ESSURE TEST 

(al Install the nozzle holder to the injection nozzle hand 
tester and bleed air from the union nut. 

WARNING: Do not place your flnger ove r the nozzle 
injectio n hole. 
(b) Pump the tester handle a few times as fast as possi-

ble to discharge the carbon from the injection hole. 
(cl Pump the tester handle slowly and observe lhe 

pressure gauge. 
(d) Read the pressure gauge just as the injection 

pressure begins to drop . 

------Operr,g pn,ssu-e lr.g/cm2 (ps~ kPal 
Reused nozzle 135-155 (1,920-2.205. 13,239-15.200) 

New nozzle 145-15512.062-2.205. 14,220-15,.200) 

NOTE: Proper nozzle operation can be determined by a 
swishing sound. 
If the opening pressure is not within specification, dis-
assemble the nozzle holder and change the shim on the 

·top of the pressure spring. (See page FU-8) 

Adjusting shim thiclr.nl'ss mm Gn.) 
0.900 (0.0354I 1..275 (0.05021 1.650 (0.06501 
0.925 (0.03641 1.300 (0.05121 1.67 5 10.0659I 
0.950 {0.03741 1.325 (0.05221 1.700 {0.0669I 
0.975 10.0384 I 1.350 (0.0531) 1.725 I0.0679I 
1.000 (0.0394I 1.375 (0.05411 1.750 (0.0689I 
1.025 (0.0404I 1.400 10.0551 I 1.775 (0.0899I 
1.0 50 10.04131 1.425 10.0561I 1.800 l0.07091 
1.075 (0.0423I 1.450 10.05 71 l 1.825 (0.0719) 
1. 100 (0.0433) 1.476 (0.0581) 1.850 (0.0728) 
1.125 {0.0443I 1.500 10.059 ti 1.875 (0.0738I 
1. 150 10.0453I 1.525 10.06001 1.900 10.07481 
1. 175 l0.0463) 1.5 50 (0.061 OJ 1.925 (0.0758 1 
1.200 10.0472) 1.515 !0.0620I 1 .sso (0.0768I 
1.225 10.04 82) 1.600 10.0630I 
1.250 10.0492) 1.625 10.0640I 

NOTE: 
• Varying the adjusting shim thickness by 0.025 mm 

(0.0010 in.I changes the injection pressure by about 3.5 
kg/ cm• (50 psi. 343 kPa). 

• Only one adjusting shim should be used. 
• If adjusting the opening pressure. use the specification 

for a new nozzle . 
(el There should be no dripping after injection . 

' Good Faulty 

Good Faulty Faulty Faulty 

y r i y 
' 

FUEL SYSTEM - Injectio n Nozzle FU-7 

mm 

.,, .. 

.2. LEAKAGE TEST 

3. 

While maintaining pressure at about 10 - 20 kg/cm• (142 
- 284 psi. 981 - 1,961 kPa) below opening pressure 
(adjust by tester handle), check that there is no dripping 
for 10 seconds from the injection hole or around the 
retaining nut. 
If the nozzle drips within 1 0 seconds, replace or clean and 
overhaul the nozzle assembly. 

SPRAY PATTERN TEST 
(a) The injection nozzle should shudder at a certain 

pumping speed between 15 - 60 times (old nozzle) 
or 30 - 60 times (new nozzle) per minute. 

(b) Check the spray pattern during shuddering. 
If the spray pattern is not correct during shuddering, the 
nozzle must be replaced or cleaned. 



FU-8 FUEL SYSTEM Injection Nozzle 

COMPONENTS 

Nozzle Holder Body 

Pressure Spring 

Distance Pipe 

Nonie Holder Retaining Nut 

~-
. 

. 

Adjusting Shim 

·Pressure Pin 

Nonie Assembly 

., .. , 

DISASSEMBLY , CLEANING AND TEST OF 
INJECTION NOZZLE HOLDER 
1. DISASSEMBLE INJECTION NOZ.ZLE HOLDER 

(a) Using SST. unscrew the nozzle holder retaining nut 
SST 09268-64010 
CAUTION: When disassembling the nozzle holde r, 
be careful not to drop the inner parts. 
(b) Remove the pressure spring, shim, pressure pin. dis-

tance piece and nozzle assembly. 

2. NOZZLE CLEANING 
(a) Use a wooden stick and brass brush to wash the 

nozzles. 
Wash in clean diesel fuel. 

NOTE: Do not touch the nozzle mating surfaces with 
your fingers . 

FUEL SYSTEM - Injection Nonie FU-9 · 

(b) Use a wooden stick to remove any carbon adhering 
to the nozzle needle tip. 

(c} Remove the carbon from the exterior of the nozzle 
body (except wrapping angle) with a brass brush. 

(d) Inspect the seat of the nozzle body for bums or cor-
rosion. 

(e) l~spect the nozzle needle tip for damage or corro-
sion. 

If any of these conditions are present. replace the nozzle 
assembly . 

3. SIN KING TEST 
(a) Wash the nozzle in clean diesel fuel. 
NOTE: Do not touch the nozzle mating surfaces with 
your fingers . 
(b) Tilt the nozzle body about 60 degrees and pull the 

needle out about one third of its length. 

(cl When released, the needle should sink down into the 
body vent smoothly by its own weight. 

(d) ~epeat th is test rotating the needle slightly each 
time. 

If the needle does not sink freely, replace the nozzle 
assembly. 
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NOTE: Do not touch the nozzle mating surfaces with 
your fingers . 

FUEL SYSTEM - Injection Nonie FU-9 · 
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FU-10 

SST 

FUEL SYSTEM - Injection Nozzle 

..... 

..., .. 

86 797 

ASSEMBLY AND INSTALLATION OF 
INJECTION NOZZLE HOLDERS 
(See page FU-8) 

1. ASSEMBLY INJECTION NOZZLE HOLDERS 

2. 

(al As shown in the figure. assemble the injecti on nozzle 
and finger tighten the retaining nut. 

(b) Using SST, torque the retaining nut. 
SST 09268-64010 
Torque: 375 kg -c m 127 ft - lb, 37 N·m) 
CAUTION : Over torquing could cause nozzle defor-
mation and needle adhesion or other defects. 

PERFORM PRESSURE AND SPRAY PATTERN TEST 
!See page FU-6) 

3. INSTALL INJECTION NOZZLE HOLDERS 
(a) Place four new gaskets and the nozzle seats in the 

cylinder head. 
(b) Using SST, install and torque the four nozzles . 
SST 09268-6 4010 
Torque: 650 kg -cm (47 ft- lb, 64 N·ml 
CAUTIO N : Over torquing could cause nozzle defor-
mation and needle adhesion or other defects . 

4 , INSTALL FUEL RETURN PIPE 
(a) Install four new gaskets and the return pipe with the 

four lock nuts . 
Torque: 300 kg-cm (22 ft- lb, 29 N·ml 
(bl Connect the fuel hose to the return pipe . 

5. INSTALL INJE CTION PIPES 
(al Connect both ends of the injection pipes to the injec-

tion pump and nozzle holder . 
lb) Install the injection pipe clamps . 
(cl Torque the injection pipe union nuts. 
Torque : 300 kg-cm (22 ft-lb . 29 N·m) 

FUEL SYSTEM - Injection Nozzle FU-11 

6 . CONNECT FUEL HOSES TO INJECT10N PUMP 
(CV, CT w/HAC) 

7 . BLEED INJECT ION NOZZLES 
(al loosen all union nuts of the injection pipe on the 

nozzle holder side. 
(bl Crank the engine to bleed the air and force out the 

fue l from the injection pipe. 

8. INSTALL NO. 2 AIR INTAKE MANIFOLD (CE70) 

9. 

(al Install the No. 2 air intake manifo ld with the five 
seals, five bolts and two nuts. 

Torque: Bolt 130 kg-cm (9 ft - lb , 13 N·ml 
Nut 185 kg -cm (13 ft - lb , 18 N·ml 

(b) Connect the PCV hose to the cylinde r head cover. 
NOTE: If the venti lation tube and connector are discon-
nected , clean off the oil on th e ventilatio n tube. connecto r 
and manifold holes before reconnecting them . 

START ENGINE AND CHECK FOR FUEL LEAKS 

10 . CHECK ENGINE IDLE SPEED AND MA X IMUM 
SPEED (See page EM-23) 
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(b) Connect the PCV hose to the cylinde r head cover. 
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and manifold holes before reconnecting them . 
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FU- 12 FUEL SYSTEM - Injection Pump . 

FR Vehicles 

Pulley Nut 

Injection Purnp Drive Pulley 

FF Ve hicles 

Pulley Nut 

Injection Pump Drive Pulley 

INJECTION PUMP 
REMOVAL OF INJECTION PUMP 

\-- -- ---- ---- Water By-pass Hose 

_____ ___ _ _ Fuel Cut Solenoid 
Connector 

v, -- ---------Water By-pass Hose 
-...--__,--...._-\----- - -- - --Fuel Outlet Hose 

'jj------ -~:::::::~ ,. ,r,..-... 
-' Injection Pump 

Rear lkacket 
Accelerator Cable 

Injection Purnp 

,,,.--~ ~ M1"=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-=.Water By-pass Hose Fuel Outlet Hose 
t'i!>--';;lsM------ --- -- --Fuel Cut Solenoid 

Connector 
,tt-g..=::!:>~-~.,.....- - --- - -- Water By-pass Hose 

).---- ----Fuel Inlet Hose 
!>---- --- --- - Fuel Inlet Pipe 

FUEL SYSTEM - Injection Pump 

1. DRAIN COOLANT 

2. DISCONNECT ACCELERATOR CABLE FROM 
INJECTION PUMP 

FU-13 

3. DISCONNECT THROTTLE CABLE FROM INJECTION 
PUMP (w/ AT) 

4. DISCONNECT FUEL CUT SOLENOID CONNECTOR 

5. DISCONNECT FOUOWING HOSES: 
(al Fuel inlet and outlet hoses. 
(b) No . 1 and No. 2 water by-pass hoses.. 
(c) Boost compensator hose (CV!. 
(d) A/C or heater idle up vacuum hose. 

6. REMOVE HEATER PIPE MOUNTING BOLT AND NUT 
(FF Vehicles) 

7. REMOVE FOUR INJECTION PIPES 
(See steps 1 and 3 on pages FU-4 and 5) 

8. REMOVE IN.JECTION PUMP DRIVE PULLEY 

9. 

(See steps 1 to 12 and 15 on pages EM-26 to 291 

REMOVE INJECTION PUMP 
(al Before removing the injection pump. check if the 

matchmarks are aligned. 
If not place new matchmarks for reinstallation. 
lb) Remove the injection pump mount bolt and two nuts. 

and then remove the injection pump. 
CAUTION : Do not hold or carry the pump by the 
adju sting leve r. 

10 . REMOVE INJECTION PUMP REAR BRACKET 

11 . REMOVE FUEL INLET PIPE FROM INJECTION PUMP 
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FU-14 FUEL SYSTEM Injection Pump 

COMPONENTS 

-~ 'e'- :r:,c~I 
Governor Cover 

Gasket 

• 

1 
I 
I ~a : 

\5'~ 
Timer Cover 

FUEL SYSTEM Injection Pump FU-15 

COMPONENTS (Cont'd) 

flyweight Holder 
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FU-14 FUEL SYSTEM Injection Pump 

COMPONENTS 

-~ 'e'- :r:,c~I 
Governor Cover 

Gasket 
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1 
I 
I ~a : 

\5'~ 
Timer Cover 

FUEL SYSTEM Injection Pump FU-15 

COMPONENTS (Cont'd) 

flyweight Holder 



FU-16 FUEL SYST EM - Injection Pump 

171 59 

DISASSEMBLY OF INJECTION PUMP 
(See pages FU-14 and 15) 

1. MOU NT INJ ECTION PUMP TO STA ND (SST) FOR 
DISASSEMB LY 
SST 09241- 76022 and 09245-54010 

2. REMOVE WOO DRUFF KEY ~ROM DRIVE SHAFT 

3. REMOVE IDLE-UP 
{a) loosen the collar lock bolt and pull out the collar. 
(bl Remove the three bolts and idle-up. 

4. REMOVE THERMO WAX 
Remove the two bolts, thermo wax and 0-ring . 

5. REMOVE BOOST COMP ENSATOR DIAPHRAGM (CV) 
{al Remove the four bolts and diaphragm cover. 
(bl Remove the diaphragm, boost compensator shim 

and spring . 

6. REMOVE NO. 3 GUIDE BUSHING (CV) 
Tum the guide bushing counterclockwise to remove it. 

FUEL SYSTE M - Injection Pump FU-17 

Damper$~ ~q o>-Eting 
Spring Seat 

.,, 

7. REMOV E GOVERNO R COVER 

8. 

(FR with MIT and CV with MIT Vehicles) 
(a) Using an alien wrench remove the four bolts. 
(bl Disconnect the speed control spring from the spring 

seat and then remove the' spring · seat and damper 
spring . · 

(c) Remove the governor cover with the gasket. 

(FF with MIT except CV and AIT Vehicles) 
la) Using an alien wrench , remove the four bolts . 
(b) Remove the E-ring, spring seat and dampe r spring. 
(c) Remove the governor cover with the gasket. 

REMOVE CONTROL LEVER FROM GOVERNOR COVER 
(CV) 
(a) Using an alien wr ench, remo ve the two bolts and the 

gaskets . 
lb) Remove the support pin and control lever . 

9. REMOVE CONNECTING PI N FROM GOVERNOR 
COVER (CV) 
(a) Using an alien wrench, remove the screw plug with 

the gasket. 
(b) Using pliers. pull out the connecting pin. 
CAUTION : Tape the tip of the pliers, and be careful 
not damage the connecting pin. 

10 . REMOVE FUEL CUT SOLENOID 
(a) Disconnect the lead wire from the fuel cut solenoid. 
(bl Remove the fuel cut solenoid, spring and valve. 

11. REM OVE PICK UP SENSOR (wlTachometer Vehicles) 
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FU-18 FUEL SYSTEM · - Injection Pump 

RJOlSIS 

12. REMOVE GOVERNOR SHAFT AND FLYWEIGHT 
HOLDER 
(a) Using SST, loosen the governor shaft lock nut by 

turning it clockwise. 
SST 09260-54012 
CAUTION: The governor shaft and lock nut have LH 
threads. 

lb) Hold the flyweight holder subassembly and screw 
out the governor shaft clockwise. 

NOTE: Be careful not to drop the two washers into the 
pump housing . 

13 . REMOVE DISTRIBUTIVE HEAD PLUG 
Using SST. remove the distributive head plug . 
SST 09260-54012 

14. REMOVE FOUR DELIVERY VALVE HOLDERS 
(a) Using SST, remove the four delivery valve holders , 

springs and spring seats. 
SST 09260 -54012 
lb) Remove four delivery valves and gaskets. 

NOTE: 
• Do not touch the sliding surfaces of the delivery valve 

with your hand. 
• Arrange the delivery valves, springs and t,olders in 

order . 

FUEL SYST£M - lnjecth:m Pump FU-19 

~ (11 

~(2) 

tu (3) 
~ l4l 

RJ0\63 

fr-Plunger 

&--$h im ...... 

e • 
.. ,,, 

15 . REMOVE DISTRIBUTIVE HEAD BOLTS 
(a) Remove the fo ur head bolts and connector clamp. 
lb) Remove the idle-up bracket with a bolt. lex. CM) 

16 . REMOVE DISTRIBUTIVE HEAD 
Remove the distributive head and following parts: 

(1) lever support springs 
12) Plunger spring guides 
13) Plunger spring shims 
(41 Upper spring seats 
(5) Plunger spri-ngs 

17. REMOVE PUMP PLUNGER 
Using SST, remove the pump plunger and plunger adjust-
ing shim with the following parts : 

(1) Spill ring 
(21 Lower spring seat 
(3) Upper plunger plate 
(4) Lower plunger plate 

SST 09260-54012 
NOTE: Do not touch the sliding surfaces of the pump 
plunger with your hand . 

18 . REMOVE GOVERNOR LINK 
Using SST. remove the two support bolts and governo r 
link. 
SST 09260 -54012 

19 . REM OVE FACE CAMPLATE AND COUPLING 
Remove the f ace camplate, spring and coupling . 
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Using SST. remove the two support bolts and governo r 
link. 
SST 09260 -54012 
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FU-20 FUEL SYSTEM - Injection Pump 

20. REMOVE ROLl:.ER RING AND DRIVE SHAFT 
(al Remove the timer clip and stopper pin. 
(bl Push on the slide pin as shown. 

(cl Push the drive shaft and remove the roller ring. 

NOTE: 
• Be careful not to drop the rollers. 
• Do not alter the position or assembly of the rollers. 

(d) Remove the drive shaft with the governor drive gear. 
(el Remove the drive shaft washer . 

21. REMOVE TIMER 
(a) Remove the two timer covers and 0-rings. 

FUEL SYSTEM - Injection Pump 

lb) Remove the foll9wing parts : 
(1 l Timer adjusting shim 
(2) Spring 
(31 Timer adjusting shim 
(41 Piston 
(5) Sub-piston 

22. REMOVE FEED PUMP 
(a) Remove the two screws. 

FU-2 1 

(b) Using a piece of wire, remove the feed pump cover. 
(cl Remove the feed pump rotor, four blades and liner. 
CAUTION: Be careful not to interchange the blade 
positions. 

23. REMOVE REGULATOR VALVE 
Using SST. remove the regulator valve. 
SST 09260-54012 
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FU-22 FUEL SYSTEM - Injection Pump 

INSPECTION OF INJECTION PUMP 
COMPONENTS 

NOTE: Do not touch the sfiding surfaces of the pump 
plunger and delivery valves, 

1. INSPECT DELIVERY VALVES 
(a) Pull up the valve and close the hole at the valve seat 

bottom end with your thumb . 
When the valve is released, it should sink down 
quickly and stop at the position whe re the relief ring 
closes the valve seat hole. 

If defective. replace the valve as a set. 

(b) Close the hole at the valve seat bottom end with your 
thumb . 
Insert the valve into the valve seat and press down 
with your finger. When your finger is released. the 
valve should rise back to its original position . 

Replace if defective. 

(cl Remove your thumb from the valve seat hole. 
The valve should close comp letely by its own weigh t. 

Replace if defective. 
NOTE: Before using a new valve set. wash off the rust 
prevention compound with light oil or gasoline. 
Then re-wash with diesel fuel and perform the above 
tests . 

2. INSPECT PUMP PLUNGER. SPILL RING AND 
DISTRIBUTIVE HEAD 
(a) Tilt the spill ring (distributive head) slightly and pull 

out the plunger. 
(bl When released. the plunger should sink down 

smoothly into the spill ring (distributive head) by its 
own weight. 

(c} Rotate the plunger and repeat the test at various 
positions. 

If the plunger sticks at any position. replace the parts as a 
set. 

Squareness 

FUEL SYSTEM - Injection Pump FU-23 

11713 

(d) Insert the governor link ball pin into the spill ring and 
check that it moves smoothly withou t any play. 

3. INSPECT ROLLER RING AND ROLLERS 
Using a dial indicator , measure the roller height. 
Roller height variation : 0.02 mm (0.0008 in.I 
If not within specification , replace the roller ring and roller 
as a set. 

4. INSPECT PLUNGER SPRINGS FOR SQUARENESS 
Usi~g a steel square, check the squareness of the -plunger 
springs. 
Maximum square ness: 2.0 mm (0.079 In.) 
If one spring is out of square more than the maximum, 
replace both springs . 

5. INSPECT SPRING LENGTH 
Using calipers, measure the free length of each spring . 

Spring length mm {in) 

------Delivery valve Plunger spring 
spring 

Standa rd 24.4 10.9611 30.0 11.181) 
Minimum 23.5 I0.925! 29.5 (1.161) 

If the length is less than minimum. replace the spring . 

6 . INSPECT FUEL CUT SOLENOID 
(a) Connect the solenoid valve body and terminal to the 

battery terminals . 
(bl You should feel the click from the solenoid valve 

when the battery power is connected and discon-
nected. 

If the solenoid valve is not operating properly , replace it. 
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INSPECTION OF INJECTION PUMP 
COMPONENTS 

NOTE: Do not touch the sfiding surfaces of the pump 
plunger and delivery valves, 

1. INSPECT DELIVERY VALVES 
(a) Pull up the valve and close the hole at the valve seat 

bottom end with your thumb . 
When the valve is released, it should sink down 
quickly and stop at the position whe re the relief ring 
closes the valve seat hole. 

If defective. replace the valve as a set. 

(b) Close the hole at the valve seat bottom end with your 
thumb . 
Insert the valve into the valve seat and press down 
with your finger. When your finger is released. the 
valve should rise back to its original position . 

Replace if defective. 

(cl Remove your thumb from the valve seat hole. 
The valve should close comp letely by its own weigh t. 

Replace if defective. 
NOTE: Before using a new valve set. wash off the rust 
prevention compound with light oil or gasoline. 
Then re-wash with diesel fuel and perform the above 
tests . 

2. INSPECT PUMP PLUNGER. SPILL RING AND 
DISTRIBUTIVE HEAD 
(a) Tilt the spill ring (distributive head) slightly and pull 

out the plunger. 
(bl When released. the plunger should sink down 

smoothly into the spill ring (distributive head) by its 
own weight. 

(c} Rotate the plunger and repeat the test at various 
positions. 

If the plunger sticks at any position. replace the parts as a 
set. 

Squareness 

FUEL SYSTEM - Injection Pump FU-23 
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(d) Insert the governor link ball pin into the spill ring and 
check that it moves smoothly withou t any play. 

3. INSPECT ROLLER RING AND ROLLERS 
Using a dial indicator , measure the roller height. 
Roller height variation : 0.02 mm (0.0008 in.I 
If not within specification , replace the roller ring and roller 
as a set. 

4. INSPECT PLUNGER SPRINGS FOR SQUARENESS 
Usi~g a steel square, check the squareness of the -plunger 
springs. 
Maximum square ness: 2.0 mm (0.079 In.) 
If one spring is out of square more than the maximum, 
replace both springs . 

5. INSPECT SPRING LENGTH 
Using calipers, measure the free length of each spring . 

Spring length mm {in) 

------Delivery valve Plunger spring 
spring 

Standa rd 24.4 10.9611 30.0 11.181) 
Minimum 23.5 I0.925! 29.5 (1.161) 

If the length is less than minimum. replace the spring . 

6 . INSPECT FUEL CUT SOLENOID 
(a) Connect the solenoid valve body and terminal to the 

battery terminals . 
(bl You should feel the click from the solenoid valve 

when the battery power is connected and discon-
nected. 

If the solenoid valve is not operating properly , replace it. 
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IJ17S 

7. INSPECT PICKUP SENSOR 
Using an ohmmeter, measure the resistance between ter -
minals. 
Resista nce : 600 - 800 n 
If not within specification. replace the sensor. 

8. INSPECT ACTUATOR FOR IDLE-UP 

9 . 

Apply vacuum and check that the actuator rod moves. 
If the actuator does not work, replace the actuator as 
necessary. 

ADJUST PLUNGER SPRING SHIM 
(al Install the following parts to the distributive head. 

(1) Two plunger spring guides 
(2) Two upper spring seats 
(3) Two plunger springs 
(4) lower spring seat 
(5) Upper plunger plate 
(6) Lower plunger plate 
(71 Pump plunger 

NOTE: Do not assemble the plunger spring shims at this 
time. 
(b) Using calipers. measure clearance A indicated in the 

figure . 
(c) Detennine the shim size by using the following for-

mula and chart. 
New shim thickness = 5.8 - A 
A . . . . Plunger position measured 

Shim selection chart mm(inJ 

Measured Sh,m Measured Shim 
clearance thickn ess c)earance thickness 

More than 0.5 4 .3 - 4.5 1.5 
5 .3 (0.209) (0.020) (0.169 - 0 .177) (0.059) 

5.0 - 5.2 0 .8 4 .0 - 4.2 1.8 
(0.196 - 0.205) (0.031) (0.157 - 0 .165) (0.071) 

4.8 - 4.9 1.0 Less than 3.9 2.0 
(0. 189 - 0.193) (0.039) (0.154) (0.079) 

4 .6 - 4 .7 1.2 
(0.181 - 0.1851 (0.047) - -

NOTE: 
• For a measuremenl between listed sizes. use the next 

larger size. Ex. If thickness is 1.1 mm (0.043 in.I by 
calculation. use a 1.2 mm (0.04 7 in.) shim. 

• Select two shin s which have the same thickness. 

FUEL SYSTEM - Injection Pump FU-25 
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10. IF NECESSARY. REPLACE Oil SEAL 
(al Using a wrench, pry out the oil seal. 

(bl Apply MP grease to the lip of a new oil seal. 
(cl Apply liquid sealer to the outer circumference of the 

oil seal. 
CAUTION: 
seal. 

Do not apply sealer to the lip of t he oil 

(d) Using a socket wrench, drive in the oil seal until its 
surface is flush with the pump housing . 

ASSEMBLY OF INJECTION PUMP 
(See pages FU-14 and 15) 

1. INSTALL REGULATOR VALVE 
Using SST . install and torque the regulato r valve. 
SST 09260-54012 
Torque: 90 kg -c m (78 in.-lb, 8.8 N·m l 

2. INSTALL FEED PUMP 
(a) Install the liner, rotor and four blades . 
lb) Check that the liner and blades are facing in the cor-

rect direction, as shown. 
le) Check that the blades move smoothly. 

(d) Install the pump cover with the two screws and 
check that the rotor moves smoothly . 

NOTE: Check that the fuel outlet h·ole of the cover is 
aligned with the liner. 

https://procarmanuals.com


FU-24 FUEL SYSTEM - Injection Pump 

IJ17S 

7. INSPECT PICKUP SENSOR 
Using an ohmmeter, measure the resistance between ter -
minals. 
Resista nce : 600 - 800 n 
If not within specification. replace the sensor. 

8. INSPECT ACTUATOR FOR IDLE-UP 

9 . 

Apply vacuum and check that the actuator rod moves. 
If the actuator does not work, replace the actuator as 
necessary. 

ADJUST PLUNGER SPRING SHIM 
(al Install the following parts to the distributive head. 

(1) Two plunger spring guides 
(2) Two upper spring seats 
(3) Two plunger springs 
(4) lower spring seat 
(5) Upper plunger plate 
(6) Lower plunger plate 
(71 Pump plunger 

NOTE: Do not assemble the plunger spring shims at this 
time. 
(b) Using calipers. measure clearance A indicated in the 

figure . 
(c) Detennine the shim size by using the following for-

mula and chart. 
New shim thickness = 5.8 - A 
A . . . . Plunger position measured 

Shim selection chart mm(inJ 

Measured Sh,m Measured Shim 
clearance thickn ess c)earance thickness 

More than 0.5 4 .3 - 4.5 1.5 
5 .3 (0.209) (0.020) (0.169 - 0 .177) (0.059) 

5.0 - 5.2 0 .8 4 .0 - 4.2 1.8 
(0.196 - 0.205) (0.031) (0.157 - 0 .165) (0.071) 

4.8 - 4.9 1.0 Less than 3.9 2.0 
(0. 189 - 0.193) (0.039) (0.154) (0.079) 

4 .6 - 4 .7 1.2 
(0.181 - 0.1851 (0.047) - -

NOTE: 
• For a measuremenl between listed sizes. use the next 

larger size. Ex. If thickness is 1.1 mm (0.043 in.I by 
calculation. use a 1.2 mm (0.04 7 in.) shim. 

• Select two shin s which have the same thickness. 
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10. IF NECESSARY. REPLACE Oil SEAL 
(al Using a wrench, pry out the oil seal. 

(bl Apply MP grease to the lip of a new oil seal. 
(cl Apply liquid sealer to the outer circumference of the 

oil seal. 
CAUTION: 
seal. 

Do not apply sealer to the lip of t he oil 

(d) Using a socket wrench, drive in the oil seal until its 
surface is flush with the pump housing . 

ASSEMBLY OF INJECTION PUMP 
(See pages FU-14 and 15) 

1. INSTALL REGULATOR VALVE 
Using SST . install and torque the regulato r valve. 
SST 09260-54012 
Torque: 90 kg -c m (78 in.-lb, 8.8 N·m l 

2. INSTALL FEED PUMP 
(a) Install the liner, rotor and four blades . 
lb) Check that the liner and blades are facing in the cor-

rect direction, as shown. 
le) Check that the blades move smoothly. 

(d) Install the pump cover with the two screws and 
check that the rotor moves smoothly . 

NOTE: Check that the fuel outlet h·ole of the cover is 
aligned with the liner. 
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3 . INSTAU. DRIVE SHAFT 
(a) lnstaH the drive gear on the drive shaft as shown. 

(bl Install new two joint rubbers into the drive gear . 
NOTE: Replace the joint rubber when overhauling . 

(cl Position the notch of the feed pump rotor upward. 

(dt Install the woodruff key and drive shaft washer on 
the drive shaft and insert the drive shaft assembly 
into the pump housing. 

(el Chec k that the drive shaft turns without catching. 

FUEL SYSTEM - Injection Pump 

4. INSTALL TIMER PISTON 
(al Apply No. 50 Denso grease to the timer piston. 
lb) Install the sub-piston in the timer piston. 

(ct Insert the timer piston into the pump housing. 

5. IN STALL ROLLER RING 
(at Install the slide pin, four rollers and washers on the 

roller ring. 
(b) Check that the roller is facing the flat surface of the 

washer . 
le) Install the roller ring in the pump housing. 

(d) Carefully push down the slide pin and install the 
stopper pin and clip. 

(el Install a new 0-ring and the flat timer cover with the 
two bolts . 
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3 . INSTAU. DRIVE SHAFT 
(a) lnstaH the drive gear on the drive shaft as shown. 

(bl Install new two joint rubbers into the drive gear . 
NOTE: Replace the joint rubber when overhauling . 

(cl Position the notch of the feed pump rotor upward. 

(dt Install the woodruff key and drive shaft washer on 
the drive shaft and insert the drive shaft assembly 
into the pump housing. 

(el Chec k that the drive shaft turns without catching. 

FUEL SYSTEM - Injection Pump 

4. INSTALL TIMER PISTON 
(al Apply No. 50 Denso grease to the timer piston. 
lb) Install the sub-piston in the timer piston. 

(ct Insert the timer piston into the pump housing. 

5. IN STALL ROLLER RING 
(at Install the slide pin, four rollers and washers on the 

roller ring. 
(b) Check that the roller is facing the flat surface of the 

washer . 
le) Install the roller ring in the pump housing. 

(d) Carefully push down the slide pin and install the 
stopper pin and clip. 

(el Install a new 0-ring and the flat timer cover with the 
two bolts . 



C -4 SST 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 
Classification \ Part Name EM FU co LU ST CH 
Part No. \ Illustration \ 

:0 09278-54012 (~e Shaft Holding) A • • • 
09286-46011 ("';..,;on "'"'1p ) 

Sprtne Shaft Puner C • • 
09330-00021 ~ mpo,;on Range} 

olding Tool 
A • • • • 

c:::>ID @--~ 09612-24013 (Steering Geor Housu,g) B • e &::>!!;: e., Overho1Hool Set 

~ . 09820--00021 ( Altematot Re.-r) 
Bearilg Puller B • 

CJ 098211-00030 (AHemo!O<Reo, ) 
Searing Replacer 8 • 

. 
09992-00023 ( Cylind.M Compression) 

Check Gauge Set A • 
09992-00160 ( Compress;on Gauge) 

No. 5 Attachment 
A • 

CJ~oo 09992-00240 (Tutboch~rger ) 
Pressure: Gauge C • • 

https://procarmanuals.com


FU-26 FUEL SYSTEM - Injection Pump 

M13n 

. ,,,. 

3 . INSTAU. DRIVE SHAFT 
(a) lnstaH the drive gear on the drive shaft as shown. 

(bl Install new two joint rubbers into the drive gear . 
NOTE: Replace the joint rubber when overhauling . 

(cl Position the notch of the feed pump rotor upward. 

(dt Install the woodruff key and drive shaft washer on 
the drive shaft and insert the drive shaft assembly 
into the pump housing. 

(el Chec k that the drive shaft turns without catching. 

FUEL SYSTEM - Injection Pump 

4. INSTALL TIMER PISTON 
(al Apply No. 50 Denso grease to the timer piston. 
lb) Install the sub-piston in the timer piston. 

(ct Insert the timer piston into the pump housing. 

5. IN STALL ROLLER RING 
(at Install the slide pin, four rollers and washers on the 

roller ring. 
(b) Check that the roller is facing the flat surface of the 

washer . 
le) Install the roller ring in the pump housing. 

(d) Carefully push down the slide pin and install the 
stopper pin and clip. 

(el Install a new 0-ring and the flat timer cover with the 
two bolts . 
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3 . INSTAU. DRIVE SHAFT 
(a) lnstaH the drive gear on the drive shaft as shown. 

(bl Install new two joint rubbers into the drive gear . 
NOTE: Replace the joint rubber when overhauling . 

(cl Position the notch of the feed pump rotor upward. 

(dt Install the woodruff key and drive shaft washer on 
the drive shaft and insert the drive shaft assembly 
into the pump housing. 

(el Chec k that the drive shaft turns without catching. 

FUEL SYSTEM - Injection Pump 

4. INSTALL TIMER PISTON 
(al Apply No. 50 Denso grease to the timer piston. 
lb) Install the sub-piston in the timer piston. 

(ct Insert the timer piston into the pump housing. 

5. IN STALL ROLLER RING 
(at Install the slide pin, four rollers and washers on the 

roller ring. 
(b) Check that the roller is facing the flat surface of the 

washer . 
le) Install the roller ring in the pump housing. 

(d) Carefully push down the slide pin and install the 
stopper pin and clip. 

(el Install a new 0-ring and the flat timer cover with the 
two bolts . 



FU-2 8 FUEL SYSTEM - Injection Pump 

• Shim 

~©!C_ 0 -Ring 
r:r\.J!)} Shim --

Donotas~ ,~F ... .,, 

6. 

ffl lnstaD a new 0-ring, the adjusting washer, spring, 
another adjusling washer and othet" timer cover with 
the two bolu. 

NOTE: Insert an adjusting washer with a thickness of 0.5 
mm (0.020 in.I or more on each side of the spring. 

ADJUST PLUNGER ADJUSTING SHIM 
(a) Install the coupling and camplate. 
NOTE: Do not assemble the coupling spring. 

(b) Clean the adjusting shim and contacting surface area. 
(cl Using SST, install the used adjusting shim and pump 

plunger. 
SST 09260-54012 
(d) Check that the notch on the pump plunger is aligned 

with the c.,mplate pin . 

(e) Install the distributive head with the four bolts . 
Torque the bolts . 

Torque: 12 0 kg-cm (9 ft - lb, 12 N·m) 
CAUTIO N : Be care ful not to damage the pump 
plunger . 

(fl Using caliper s, measure clearance B indicated in the 
figure. 

(g) Determine the shim siie by using the following for-
mula and chart . 

New shim thickness = T + (B - 3.3) 
T ... Thickne ss of shim used 
B. . • Plunger positi on measured 

FUEL SYSTEM - Injection Pump FU-29 

Shim selection chart 

Measured cleatance (mm) 

2.3 2.4 2.5 2 .6 2.7 2.8 2.9 3 .0 3 .1 3.2 - 3.4 3.5 3.6 3.7 3.8 3.9 4 .0 4 .1 4 .2 4.3 4 .4 
1.9 2.1 2.2 2.3 2.4 2.5 2.6 2 .7 2.8 2.9 2.9 
2.0 1.9 2.2 2.3 2.4 2 .• 5 2.6 2.7 2.8 2.9 2 .9 
2 .1 1.9 1.9 2.3 2 .4 2.5 2.6 2 .7 2.8 2 .9 2.9 

( 2.2 1.9 1.9 2.0 2.4 2.5 2.6 2.7 2.8 2.9 2.9 

I 2.3 1.9 1.9 2 .0 2.1 2.6 2.8 2.7 2.8 2.9 2.9 
2 .4 1.9 1.9 2.0 2 .. 1 2.2 2.8 2.7 2.8 2.9 2 .9 

J 2.5 1.9 1.9 2.0 2.1 2 .2 2.3 2·.7 2.8 2.9 2.9 
2.6 1.9 1.9 2.0 2. 1 2.2 2 .3 2.4 2 .8 2.9 2.9 
2.7 1.9 1.9 2.0 2.1 2.2 2.3 2.4 2 .. 5 2.9 2.9 
2.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4 2 .5 2.6 2 .9 
2.9 1.9 2.0 2.1 2 .2 2 .3 2.4 2.5 2 .8 2.7 

lltomple : 2.5 mm (0.098 in.I shim ,n.s111lled. Measured clearance IS 3 .0 mm (0.118 lnJ. 
Replace with 2.2 mm C0.087 in.I shim. 

Plunger adjusting shim 1.9 2.0 2 .1 2 .2 2 .3 2 .4 2.5 2.6 2. 7 2.8 2.9 
thickness mm rmJ C0.075) (0.079) (0.083) (0.0871 (0.091) (0.094) (0.098) (0.102) (0.106) (0.110) (0.114) 

1. 

lh) Install a new shim and recheck clear8nee B. 
8 : 3.3 ± 1 mm (0.130 ± 0 .039 in.I 

(i) Remove the distributive head and the following parts 
with SST : 
(1) Pump plunger 
(2) Plunger adjusting shim 
(3) Camplate 

SST 09260-54012 

INSTALL CAMPLATE 
(a) face the key groove of the drive shaft upward. 
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• Shim 

~©!C_ 0 -Ring 
r:r\.J!)} Shim --

Donotas~ ,~F ... .,, 

6. 

ffl lnstaD a new 0-ring, the adjusting washer, spring, 
another adjusling washer and othet" timer cover with 
the two bolu. 

NOTE: Insert an adjusting washer with a thickness of 0.5 
mm (0.020 in.I or more on each side of the spring. 

ADJUST PLUNGER ADJUSTING SHIM 
(a) Install the coupling and camplate. 
NOTE: Do not assemble the coupling spring. 

(b) Clean the adjusting shim and contacting surface area. 
(cl Using SST, install the used adjusting shim and pump 

plunger. 
SST 09260-54012 
(d) Check that the notch on the pump plunger is aligned 

with the c.,mplate pin . 

(e) Install the distributive head with the four bolts . 
Torque the bolts . 

Torque: 12 0 kg-cm (9 ft - lb, 12 N·m) 
CAUTIO N : Be care ful not to damage the pump 
plunger . 

(fl Using caliper s, measure clearance B indicated in the 
figure. 

(g) Determine the shim siie by using the following for-
mula and chart . 

New shim thickness = T + (B - 3.3) 
T ... Thickne ss of shim used 
B. . • Plunger positi on measured 

FUEL SYSTEM - Injection Pump FU-29 

Shim selection chart 

Measured cleatance (mm) 

2.3 2.4 2.5 2 .6 2.7 2.8 2.9 3 .0 3 .1 3.2 - 3.4 3.5 3.6 3.7 3.8 3.9 4 .0 4 .1 4 .2 4.3 4 .4 
1.9 2.1 2.2 2.3 2.4 2.5 2.6 2 .7 2.8 2.9 2.9 
2.0 1.9 2.2 2.3 2.4 2 .• 5 2.6 2.7 2.8 2.9 2 .9 
2 .1 1.9 1.9 2.3 2 .4 2.5 2.6 2 .7 2.8 2 .9 2.9 

( 2.2 1.9 1.9 2.0 2.4 2.5 2.6 2.7 2.8 2.9 2.9 

I 2.3 1.9 1.9 2 .0 2.1 2.6 2.8 2.7 2.8 2.9 2.9 
2 .4 1.9 1.9 2.0 2 .. 1 2.2 2.8 2.7 2.8 2.9 2 .9 

J 2.5 1.9 1.9 2.0 2.1 2 .2 2.3 2·.7 2.8 2.9 2.9 
2.6 1.9 1.9 2.0 2. 1 2.2 2 .3 2.4 2 .8 2.9 2.9 
2.7 1.9 1.9 2.0 2.1 2.2 2.3 2.4 2 .. 5 2.9 2.9 
2.8 1.9 1.9 2.0 2.1 2.2 2.3 2.4 2 .5 2.6 2 .9 
2.9 1.9 2.0 2.1 2 .2 2 .3 2.4 2.5 2 .8 2.7 

lltomple : 2.5 mm (0.098 in.I shim ,n.s111lled. Measured clearance IS 3 .0 mm (0.118 lnJ. 
Replace with 2.2 mm C0.087 in.I shim. 

Plunger adjusting shim 1.9 2.0 2 .1 2 .2 2 .3 2 .4 2.5 2.6 2. 7 2.8 2.9 
thickness mm rmJ C0.075) (0.079) (0.083) (0.0871 (0.091) (0.094) (0.098) (0.102) (0.106) (0.110) (0.114) 

1. 

lh) Install a new shim and recheck clear8nee B. 
8 : 3.3 ± 1 mm (0.130 ± 0 .039 in.I 

(i) Remove the distributive head and the following parts 
with SST : 
(1) Pump plunger 
(2) Plunger adjusting shim 
(3) Camplate 

SST 09260-54012 

INSTALL CAMPLATE 
(a) face the key groove of the drive shaft upward. 



FU-3 0 FUEL SYSTEM - Injection Pump 

(b) lnstan the coupling spring and camplate with the 
camplate pin facing to ward the governor cover side. 

8. IN STALL GOVERNOR LINK 
(a) Using SST. install the governor link with the two sup-

port bolts and gaskets. Torque the bolts. 
Torque: 115 kg-cm (8 ft- lb, 11 N·ml 
SST 09260-540 12 
(b) Check that the governo r link moves smoothly after 

assembly. 

9. INSTALL PUM P PLUNGER 
.(a) Place the selected plunger adjusting shim on the 

center of the camplate. 
NOTE: Do not app ly grease to the shim. 

(b) Install the following parts to the pump plunger: 
( 1) Lower plunger plate 
(2) Upper plunger plate 
(3) Lower spring seat 
(4) Spill ring 

NOTE : Face the spill ring with the hole side toward the 
lower seat. 

(c) Using SST, install the pump plunger and plunger 
springs . 

SST 09260-54012 

FUEL SYSTEM - Injectio n Pump FU-31 

JI]] 

(d) Check that the campla te pin and plunger notch are 
aligned. 

(el Check that the spill ring hole and governor link ball 
pin are aligned. 

10. IN STALL DISTRIBUTI V E HEAD 
(a) Apply No. 50 Denso grease to the fo llowing parts 

and install them to the distributive head: 
(1) Plunger spring guides 
(2) Plunger spring shims 
(3) Upper sprin g seats 
(4) Lever support springs 
(5) New O-ring 

(b) Install the distrib utive head. 
CA UTION : Be care f ul not t o dam age t he pum p 
p lunger. 

(c} Install the connector clamp and idle-up bracket . 
(ex. CM} 

(d) Install and torque the four head bolts . 
Torq ue: 120 kg-cm (9 ft- lb, 12 N•m) 

11 . INSTALL FOUR DELIVERY VA LVE HOLDERS 
(al Install four new gaskets and the valves intq the dis-

tributive head. 
(b) Install the spring seats and springs into the delivery 

valve holders . 
(c) Using SST , install and torque the delivery valve 

holders. 
SST 09260-54012 
Tor q ue: 500 kg-cm (36 ft-lb, 4 9 N·ml 
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(b) lnstan the coupling spring and camplate with the 
camplate pin facing to ward the governor cover side. 

8. IN STALL GOVERNOR LINK 
(a) Using SST. install the governor link with the two sup-

port bolts and gaskets. Torque the bolts. 
Torque: 115 kg-cm (8 ft- lb, 11 N·ml 
SST 09260-540 12 
(b) Check that the governo r link moves smoothly after 

assembly. 

9. INSTALL PUM P PLUNGER 
.(a) Place the selected plunger adjusting shim on the 

center of the camplate. 
NOTE: Do not app ly grease to the shim. 

(b) Install the following parts to the pump plunger: 
( 1) Lower plunger plate 
(2) Upper plunger plate 
(3) Lower spring seat 
(4) Spill ring 

NOTE : Face the spill ring with the hole side toward the 
lower seat. 

(c) Using SST, install the pump plunger and plunger 
springs . 

SST 09260-54012 
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(d) Check that the campla te pin and plunger notch are 
aligned. 

(el Check that the spill ring hole and governor link ball 
pin are aligned. 

10. IN STALL DISTRIBUTI V E HEAD 
(a) Apply No. 50 Denso grease to the fo llowing parts 

and install them to the distributive head: 
(1) Plunger spring guides 
(2) Plunger spring shims 
(3) Upper sprin g seats 
(4) Lever support springs 
(5) New O-ring 

(b) Install the distrib utive head. 
CA UTION : Be care f ul not t o dam age t he pum p 
p lunger. 

(c} Install the connector clamp and idle-up bracket . 
(ex. CM} 

(d) Install and torque the four head bolts . 
Torq ue: 120 kg-cm (9 ft- lb, 12 N•m) 

11 . INSTALL FOUR DELIVERY VA LVE HOLDERS 
(al Install four new gaskets and the valves intq the dis-

tributive head. 
(b) Install the spring seats and springs into the delivery 

valve holders . 
(c) Using SST , install and torque the delivery valve 

holders. 
SST 09260-54012 
Tor q ue: 500 kg-cm (36 ft-lb, 4 9 N·ml 



FU-32 FUEL SYSTEM - Injection Pump 

SST 

...... 

Adjusting 
Washer 

'" 

12. INSTALL DISTRIBUTIVE HEAD PLUG 
(a) Install a new 0-ring on the head plug. 
(b) Using SST, install and torque the head plug, 
SST 09260-54012 
Torque: 700 kg-cm (51 ft-lb. 69 N·m) 

13. INSTALL GOVERNOR SHAFT ANO FLYWEIGHT 
HOLDER ASSEMBLY 
la) Install the four flyweights, flyweight washer 

govemor sleeve on the flyweight hol~er. 
NOTE: Repla<:e the four flyweights as a set. 

(bl Install a new 0-ring to the govemor shaft. 

and 

(cl Put the flyweight holder subassembly. flyweight 
washer and adjusting washer into the pump housing. 

(d) Install the governor shaft through the adjusting 
washer , flyweight washer and flyweight holder 
subassembly . 

(e) Tum the governor shaft counterclockwise with an 
alien wrench . 

NOTE: The governor shaft has LH threads. 

14 . CHECK FLYWEIGHT HOLDER THRUST CLEARANCE 
Using a feeler gauge, measure the flyweight holder thrust 
clearance. 
Thrust clearance: 0.15 - 0.35 mm 

(0.0059 - 0.0138 in.) 

If the thrust clearance is not within specification, adjust 
with an governor gear adjusting washer . 

Governor gear adjusting washer thickness mm (in.} 
1.0 5 ,o.0 41 3) I , 65 (0.0 650 ) 
1.25 (0.04 9 21 LSS (0.0728) 
1.45 (0.05 711 

FUEL SYSTEM - Injection Pump FU-33 

15. ADJUST PROTRUSION OF GOVERNOR SHAFT 
la) Using calipers. m_easure the protrusion of the gover-

nor shaft. 
Protrusion: 2.0 - 2.5 mm 10.079 - 0.098 in .I 
If the protrusion is not within specification. adjust by tum- ' 
ing the governor shaft with an alien wrench. 
NOTE: The governor shaft has LH threads. 

(b) Using SST. install and torque the lock nut while hold-
ing the governor shaft with an alien wrench. 

SST 09260-54012 
NOTE: The governor shaft and lock nut have lH thread s. 

16. INSTALL PICKUP SENSOR 

17. INSTALL FUEL CUT SOLENOID 
la) Install a new 0-ring on the fuel cut solenoid. 
(bl Insert the valve and spring to the distributive head. 
(cl Install the fuel cut solenoid. 
(d) Connect the lead wire to the fule cut s9lenoid. 

18 . IN STALL CONNECTING PIN TO GOVERNOR COVER 
(CV) 
Insert the connecting pin into the No. 1 guide bushing . 

19. INSTALL CONTROL LEVER TO GOVERNOR COVER 
(CV) 
(al Install the control lever and support pin. 
(bl Using an alien wrench, install the two bolts with the 

gaskets. 
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Adjusting 
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12. INSTALL DISTRIBUTIVE HEAD PLUG 
(a) Install a new 0-ring on the head plug. 
(b) Using SST, install and torque the head plug, 
SST 09260-54012 
Torque: 700 kg-cm (51 ft-lb. 69 N·m) 

13. INSTALL GOVERNOR SHAFT ANO FLYWEIGHT 
HOLDER ASSEMBLY 
la) Install the four flyweights, flyweight washer 

govemor sleeve on the flyweight hol~er. 
NOTE: Repla<:e the four flyweights as a set. 

(bl Install a new 0-ring to the govemor shaft. 

and 

(cl Put the flyweight holder subassembly. flyweight 
washer and adjusting washer into the pump housing. 

(d) Install the governor shaft through the adjusting 
washer , flyweight washer and flyweight holder 
subassembly . 

(e) Tum the governor shaft counterclockwise with an 
alien wrench . 

NOTE: The governor shaft has LH threads. 

14 . CHECK FLYWEIGHT HOLDER THRUST CLEARANCE 
Using a feeler gauge, measure the flyweight holder thrust 
clearance. 
Thrust clearance: 0.15 - 0.35 mm 

(0.0059 - 0.0138 in.) 

If the thrust clearance is not within specification, adjust 
with an governor gear adjusting washer . 

Governor gear adjusting washer thickness mm (in.} 
1.0 5 ,o.0 41 3) I , 65 (0.0 650 ) 
1.25 (0.04 9 21 LSS (0.0728) 
1.45 (0.05 711 

FUEL SYSTEM - Injection Pump FU-33 

15. ADJUST PROTRUSION OF GOVERNOR SHAFT 
la) Using calipers. m_easure the protrusion of the gover-

nor shaft. 
Protrusion: 2.0 - 2.5 mm 10.079 - 0.098 in .I 
If the protrusion is not within specification. adjust by tum- ' 
ing the governor shaft with an alien wrench. 
NOTE: The governor shaft has LH threads. 

(b) Using SST. install and torque the lock nut while hold-
ing the governor shaft with an alien wrench. 

SST 09260-54012 
NOTE: The governor shaft and lock nut have lH thread s. 

16. INSTALL PICKUP SENSOR 

17. INSTALL FUEL CUT SOLENOID 
la) Install a new 0-ring on the fuel cut solenoid. 
(bl Insert the valve and spring to the distributive head. 
(cl Install the fuel cut solenoid. 
(d) Connect the lead wire to the fule cut s9lenoid. 

18 . IN STALL CONNECTING PIN TO GOVERNOR COVER 
(CV) 
Insert the connecting pin into the No. 1 guide bushing . 

19. INSTALL CONTROL LEVER TO GOVERNOR COVER 
(CV) 
(al Install the control lever and support pin. 
(bl Using an alien wrench, install the two bolts with the 

gaskets. 



FU•34 FUEL SYSTEM - Injection Pump 

Dampers~ 
O'f ~~-Ring 

Spring Seat 

4 .4 - 4 .6 mm 
,.....=---- -.-10_173 - o 181 in l 

,-210l 

20. INSTALL GOVERNOR COVER 
(FR with MIT and CV with MIT Vehicles) 
(a) Install a new gasket into the groove of the governor 

cover. 
(b) Install the damper spring and spring seat. and con-

nect them with the control spring. 
(cl Using an allen wrench, instan the four bolts. 

(FF with MIT except CV and Air Vehicles) 
(a) Install a new gasket into the groove of the governor 

cover. 
(b) Install the damper spring and governor spring seat 

and connect them with the E-ring. 
(c) Using an alien wrench, instaH the four bolts . 

21 . INSTA LL NO . 3 GUIDE BUSHING (CV) 
Install and adjust the guide bushing as shown. 

22. ~ELECT BOOST COM PENSATOR SHIMS (CV) 
(a) Put the shims on the No. 2 guide bushing 
(bl Using calipers , measure the dimension as shown . 
If the dimension is not within specification, select and 
install the correct shims . 
NOTE: Shim are available in 11 sizes. in increment of 0.2 
mm (0 008 in.), from 1 3 mm (0.051 in.) to 3.3 mm 10. 130 
,n) 

FUEL SYSTEM - Injectio n Pump FU-35 

FEngineOil 

1)20t 

11157 

23. ADJUST BOOST COMPENSATOR DIAPHRAGM (CV) 
(a) Install the shims and diaphragm. 
NOTE: Do not assemble the spring_ 
(bl While the pushing on the diaphragm. measure 

dimension "X" with calipers as shown. 
Dimension "X": 10.9 - 11 .1 mm (0.429- 0.437 in.I 
NOTE: Measure at the center of the hole. 
If dimension "X" is not within specification. tum the 
diaphragm. 
(c) Place rnatchmarlts on the diaphragm and housing . 
(d) Remove the diaphragm. 
(el Using an alien wrench. instaft the screw plug with the 

gasket 

24 . INSTALL BOOST COMPENSATOR DIAPHRAGM (CV) 
(al Insert 3 - 4 cc (0.18 - 0 .24 cu inJ of engine oil into 

the No. 2 guide bushing . 

lb) Install the shims, spring and diaphragm . 
(cl Align the matchmarks on the diaphragm and hous-

ing. 
(d) Install the diaphragm cover with four bolts . 

25 . INSTA LL THERMO WAX 
lnstan a new 0 -ring and thermo wax with two bolts. 
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Dampers~ 
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Spring Seat 

4 .4 - 4 .6 mm 
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20. INSTALL GOVERNOR COVER 
(FR with MIT and CV with MIT Vehicles) 
(a) Install a new gasket into the groove of the governor 

cover. 
(b) Install the damper spring and spring seat. and con-

nect them with the control spring. 
(cl Using an allen wrench, instan the four bolts. 

(FF with MIT except CV and Air Vehicles) 
(a) Install a new gasket into the groove of the governor 

cover. 
(b) Install the damper spring and governor spring seat 

and connect them with the E-ring. 
(c) Using an alien wrench, instaH the four bolts . 

21 . INSTA LL NO . 3 GUIDE BUSHING (CV) 
Install and adjust the guide bushing as shown. 

22. ~ELECT BOOST COM PENSATOR SHIMS (CV) 
(a) Put the shims on the No. 2 guide bushing 
(bl Using calipers , measure the dimension as shown . 
If the dimension is not within specification, select and 
install the correct shims . 
NOTE: Shim are available in 11 sizes. in increment of 0.2 
mm (0 008 in.), from 1 3 mm (0.051 in.) to 3.3 mm 10. 130 
,n) 

FUEL SYSTEM - Injectio n Pump FU-35 

FEngineOil 

1)20t 

11157 

23. ADJUST BOOST COMPENSATOR DIAPHRAGM (CV) 
(a) Install the shims and diaphragm. 
NOTE: Do not assemble the spring_ 
(bl While the pushing on the diaphragm. measure 

dimension "X" with calipers as shown. 
Dimension "X": 10.9 - 11 .1 mm (0.429- 0.437 in.I 
NOTE: Measure at the center of the hole. 
If dimension "X" is not within specification. tum the 
diaphragm. 
(c) Place rnatchmarlts on the diaphragm and housing . 
(d) Remove the diaphragm. 
(el Using an alien wrench. instaft the screw plug with the 

gasket 

24 . INSTALL BOOST COMPENSATOR DIAPHRAGM (CV) 
(al Insert 3 - 4 cc (0.18 - 0 .24 cu inJ of engine oil into 

the No. 2 guide bushing . 

lb) Install the shims, spring and diaphragm . 
(cl Align the matchmarks on the diaphragm and hous-

ing. 
(d) Install the diaphragm cover with four bolts . 

25 . INSTA LL THERMO WAX 
lnstan a new 0 -ring and thermo wax with two bolts. 



FU-3 6 FUEL SYSTEM - Injection Pump 

CV. CT (w/ HAC) 

17203 

26 . INSTALL IDLf -UP 
Install the idle-up with three bolts. 

27. REMOVE INJECTION PUM P FROM STANO 

28. PERFORM A IR TIGHT TEST 
(al Replace the overllow screw with a bolt. 

(bl Connect an air hose to the fuel inlet hole and sub-
merge the injection pump in diesel fuel. 

(cl Apply 1.5 kg/ cm• (21 psi. 147 kPal of pressure and 
confirm that there are no leaks. 

(di Next check that there are no leaks with 5.0 kg/cm> 
(71 psi. 490 kPal of pressure applied . 

29 . INSTALL WOODRUFF KEY ON DRIVE SHAFT 

FUEL SYSTEM - Injection Pump FU-37 

•nos 

ADJUSTMENT OF INJECTION PUMP 
1. PRE-TEST CHECK AND PREPARATION 

(al The specifications for test nozzle and nozzle holders 
are as follows. 

Test nozzle: ON 12 SD 12 
Test nozzle holder valve opening pressure : 

145 - 155 kg/cm' 
(2.0 62 - 2 ,20 5 psi. 14 ,220 - 15 .200 kPa) 

(b) Check the accuracy of the tachometer . 
Allowabl e error: ± 40 rpm 

(cl Install the angle gauge stand. 
(di Mount the injection pump body on the pump tester . 
NOTE: Place a mark on the key groove portion of the 
coupling. 

(e) Install an injection pipe with the following specifica-
tions. 

Outer diameter: 6.0 mm (0.236 in.I 
Inner diamete r : 2.0 mm (0.079 in.I 
Length: 840 mm (33.07 in.) 
Minimum bending radius : More than 25 mm (0.98 in.I 

(fl Connect the fuel inlet pipe with an adapter. 
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FU-3 6 FUEL SYSTEM - Injection Pump 

CV. CT (w/ HAC) 

17203 

26 . INSTALL IDLf -UP 
Install the idle-up with three bolts. 

27. REMOVE INJECTION PUM P FROM STANO 

28. PERFORM A IR TIGHT TEST 
(al Replace the overllow screw with a bolt. 

(bl Connect an air hose to the fuel inlet hole and sub-
merge the injection pump in diesel fuel. 

(cl Apply 1.5 kg/ cm• (21 psi. 147 kPal of pressure and 
confirm that there are no leaks. 

(di Next check that there are no leaks with 5.0 kg/cm> 
(71 psi. 490 kPal of pressure applied . 

29 . INSTALL WOODRUFF KEY ON DRIVE SHAFT 

FUEL SYSTEM - Injection Pump FU-37 

•nos 

ADJUSTMENT OF INJECTION PUMP 
1. PRE-TEST CHECK AND PREPARATION 

(al The specifications for test nozzle and nozzle holders 
are as follows. 

Test nozzle: ON 12 SD 12 
Test nozzle holder valve opening pressure : 

145 - 155 kg/cm' 
(2.0 62 - 2 ,20 5 psi. 14 ,220 - 15 .200 kPa) 

(b) Check the accuracy of the tachometer . 
Allowabl e error: ± 40 rpm 

(cl Install the angle gauge stand. 
(di Mount the injection pump body on the pump tester . 
NOTE: Place a mark on the key groove portion of the 
coupling. 

(e) Install an injection pipe with the following specifica-
tions. 

Outer diameter: 6.0 mm (0.236 in.I 
Inner diamete r : 2.0 mm (0.079 in.I 
Length: 840 mm (33.07 in.) 
Minimum bending radius : More than 25 mm (0.98 in.I 

(fl Connect the fuel inlet pipe with an adapter. 



FU-3 8 FUEL SYSTEM - Injection Pump 

(g) lnstaU the inner pressure -gauge with a hollow SCt"eW. 
On top. install an overflow hose with the overflow 
screw. 

NOTE: Always use the overflow screw installed on the 
pump to be adjusted. 
(hi Connec t the turbocharger pressure gauge (SST} )o 

the boost compensator. (CV) 
SST 09992-00240 

Fuel Pressure Gauge Inner Pressure Gauge Nonie and Holder 

Fuel Pressure Gauge 

w 
Turbocharger 
Pressure Gauge 

Inner Pressure Gauge (SST} 

, .... 
Nonie and Holder 

Adjusting V 0 
a. 
E 
::, a. 

r:..= 
I 
I 
I 

il ., 
u.. t~ 
., m 
Lt I r· ------:---1 

Fuel Tank 

-- --, 
t 
I 
I 
I 
I 
I 
J 

Overflow Screw 

FUEL SYS TEM - Injection Pump FU- 39 

10 or 12W Bulb 

m10 11'1'2'1 

40 -45•c 

12:ss1 nssa 

m Apply abou1 6 vo lt s of DC power to th e fuel cut 
solenoid . 

CAUTION: 
1 . W he n applyi ng vo ltag e to the so len oid, positio n the 

battery as far aw ay f ro m th e so leno id as possi ble so 
th a t a spark doe s not occ ur . 

2. Wh en con necting th e ba tt ery cab le. connect the 
so lenoid side fi rst. ' 

NOTE: For a 12V battery. connect the battery th rough a 
10 or 12W bulb. 

(j) The pressure for feeding fue l to the injection pump 
should be 0 .2 kg/cm• (2.8 psi, 20 kPa). 
The fuel temperature for pump testing should be 40 
- 45•c 1104 - 113•FJ. 

(Jc) Install an angle gauge to the stand and set it to the 
adjusting lever. 

(I) Secure the adjusting lever fully on the maximum 
speed side. 

(ml Check the installation direction of the camplate . 
(1 I Disconnect the injection pipe from the position 

marked "C" on the distributive head. 
12) Using SST, remove the delivery valve holder . 

SST 09260-54012 

(3) Check that fuel is flowing out when the mark is 
in the position shown in t he figure. 

. ff not, It is improperly assembled. 
(4) Disassemble and charge the camplate position 

180° in the opposite direction . 
NOTE: At this time , disconnect the fuel cut solenoid wi re 
harness. 
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(g) lnstaU the inner pressure -gauge with a hollow SCt"eW. 
On top. install an overflow hose with the overflow 
screw. 

NOTE: Always use the overflow screw installed on the 
pump to be adjusted. 
(hi Connec t the turbocharger pressure gauge (SST} )o 

the boost compensator. (CV) 
SST 09992-00240 
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, .... 
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Fuel Tank 

-- --, 
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I 
I 
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Overflow Screw 
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m Apply abou1 6 vo lt s of DC power to th e fuel cut 
solenoid . 

CAUTION: 
1 . W he n applyi ng vo ltag e to the so len oid, positio n the 

battery as far aw ay f ro m th e so leno id as possi ble so 
th a t a spark doe s not occ ur . 

2. Wh en con necting th e ba tt ery cab le. connect the 
so lenoid side fi rst. ' 

NOTE: For a 12V battery. connect the battery th rough a 
10 or 12W bulb. 

(j) The pressure for feeding fue l to the injection pump 
should be 0 .2 kg/cm• (2.8 psi, 20 kPa). 
The fuel temperature for pump testing should be 40 
- 45•c 1104 - 113•FJ. 

(Jc) Install an angle gauge to the stand and set it to the 
adjusting lever. 

(I) Secure the adjusting lever fully on the maximum 
speed side. 

(ml Check the installation direction of the camplate . 
(1 I Disconnect the injection pipe from the position 

marked "C" on the distributive head. 
12) Using SST, remove the delivery valve holder . 

SST 09260-54012 

(3) Check that fuel is flowing out when the mark is 
in the position shown in t he figure. 

. ff not, It is improperly assembled. 
(4) Disassemble and charge the camplate position 

180° in the opposite direction . 
NOTE: At this time , disconnect the fuel cut solenoid wi re 
harness. 



FV-40 

II 

FUEL SYSTEM - Injection Pump 

(5) Using SST, install the delivery valve holder. 
SST 09260-54012 

(6) Connect the injection pipe. 

(n) Bleed the air from the injection pipes. 

(o) Race the injection pump for 5 minutes at 2,000 rpm. 
CAUTION: Check that there is no fuel leakage or 
abnormal noise. 

NOTE: 
• Measure the volume of each injection cylinder with a 

measuring cylinder . 
• Before measuring the injection volume, first hold the 

cylinder tilted for at least 30 seconds to discard all the 
fuel. 

FUEL SYSTE M - Injection Pump FU--41 

2 . PRE-SETTING OF FULL LOAD INJECTION VOLUME 
(a) Set the adjusting lever to maximum position. 
(b) Adjust the injection volume with the full load set 

screw. 

Pumi> No. of Injection volume Item measuring rpm S1'0kes cc (cu ilJ 

CE70 7.9-8.3 I0.48-0.51 > 
CE80, CM ISTD) 7.7-ll.1 10.47..0 ,48) 

CV •l 1,500 zoo 10. 1-10 .5 I0.6Z•0.641 
CT lw/o HACI. CR 8 .1..(1.5 10.49-0 .52) 
CT (w/ HAC) 0 2 7.9-8 .3 (0.48-0 .51) 
CMIOP'Tl ,3 7. 1-7.5 (0.43-0 :46) 

• 1: Apply 0.48 kg/cm' 16.8 psi. 4 7 kPa) pressure 
•2: Apply 730 :!:: 1.5 mm Hg (28.74 :I: 0.06 In. Hg, 97 .3 :I: o.z kPa) 

absolut e pressure 
•3: High altitude 

NOTE: The injection volume will increase about 3 cc 
(0.18 cu in.) with each 1/2 tum of the screw . 

3. PRE-SETT IN G OF MAXIMUM SPEED 
(a) Set the adjusting lever to maximum position. 
(b) Adjust the injection volume wi th the maximum 

adjusting screw . 

Pump No. of 
Injection volume Item measuring rpm strokes cc <cu inJ 

CE. CT 2,550 200 2.0--3.2 (0.12-0 .19) CM.CR 
CV 2,600 2.6-3 .8 10.16-0.23) 

4. PRE-SETT IN G OF LOAD SENSING TIMER 
Using SST and an alien wrench , adjust the protrusion of 
the governor shaft . 
SST 09260 - 5401 2 
Protrusion: 2.0 - 2.5 mm (0.079 - 0.098 lnJ 

5. MEASURE PUMP IN NER PRESSURE 
Measure the pump inner pressure at the below-listed rpm. 
Others 

Pump rpm Inner pressure kg/cm • (psi, kPa) 

500 2.2 - 2,8 (31 - 40. 216 - 275) _ 
2.350 6.7 - 7.3 (95 - 104 . 657 - 716) 

CV 
Pump rpm Inner pressure kg/cm• '(psi. kPa) 

500 2.45 - 3.05 (35 - 43. 240 - 299) 
2.350 6_85 - 7.45 (97 - 106 , 672 - 731) 
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FUEL SYSTEM - Injection Pump 

(5) Using SST, install the delivery valve holder. 
SST 09260-54012 

(6) Connect the injection pipe. 

(n) Bleed the air from the injection pipes. 

(o) Race the injection pump for 5 minutes at 2,000 rpm. 
CAUTION: Check that there is no fuel leakage or 
abnormal noise. 

NOTE: 
• Measure the volume of each injection cylinder with a 

measuring cylinder . 
• Before measuring the injection volume, first hold the 

cylinder tilted for at least 30 seconds to discard all the 
fuel. 

FUEL SYSTE M - Injection Pump FU--41 

2 . PRE-SETTING OF FULL LOAD INJECTION VOLUME 
(a) Set the adjusting lever to maximum position. 
(b) Adjust the injection volume with the full load set 

screw. 

Pumi> No. of Injection volume Item measuring rpm S1'0kes cc (cu ilJ 

CE70 7.9-8.3 I0.48-0.51 > 
CE80, CM ISTD) 7.7-ll.1 10.47..0 ,48) 

CV •l 1,500 zoo 10. 1-10 .5 I0.6Z•0.641 
CT lw/o HACI. CR 8 .1..(1.5 10.49-0 .52) 
CT (w/ HAC) 0 2 7.9-8 .3 (0.48-0 .51) 
CMIOP'Tl ,3 7. 1-7.5 (0.43-0 :46) 

• 1: Apply 0.48 kg/cm' 16.8 psi. 4 7 kPa) pressure 
•2: Apply 730 :!:: 1.5 mm Hg (28.74 :I: 0.06 In. Hg, 97 .3 :I: o.z kPa) 

absolut e pressure 
•3: High altitude 

NOTE: The injection volume will increase about 3 cc 
(0.18 cu in.) with each 1/2 tum of the screw . 

3. PRE-SETT IN G OF MAXIMUM SPEED 
(a) Set the adjusting lever to maximum position. 
(b) Adjust the injection volume wi th the maximum 

adjusting screw . 

Pump No. of 
Injection volume Item measuring rpm strokes cc <cu inJ 

CE. CT 2,550 200 2.0--3.2 (0.12-0 .19) CM.CR 
CV 2,600 2.6-3 .8 10.16-0.23) 

4. PRE-SETT IN G OF LOAD SENSING TIMER 
Using SST and an alien wrench , adjust the protrusion of 
the governor shaft . 
SST 09260 - 5401 2 
Protrusion: 2.0 - 2.5 mm (0.079 - 0.098 lnJ 

5. MEASURE PUMP IN NER PRESSURE 
Measure the pump inner pressure at the below-listed rpm. 
Others 

Pump rpm Inner pressure kg/cm • (psi, kPa) 

500 2.2 - 2,8 (31 - 40. 216 - 275) _ 
2.350 6.7 - 7.3 (95 - 104 . 657 - 716) 

CV 
Pump rpm Inner pressure kg/cm• '(psi. kPa) 

500 2.45 - 3.05 (35 - 43. 240 - 299) 
2.350 6_85 - 7.45 (97 - 106 , 672 - 731) 
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FUEL SYSTEM - Injection Pump 

mer 
easuring 
vice 

11121'1 

6 . 

• If the pressure is low, adjust by lightly tapping the 
regulato r valve piston while watching the pressure 
gauge. 

• If the pressure is too high or if the regulator valve was 
tapped in too far. the regulator valve must be replaced. 

MEASURE OVERFLOW VOLUME 
Measure the overflow volume at the below listed rpm. 

Pump rpm Overflow volume cc/min. (cu inJmin.) 
2,200 370 - 800 (22.6 - 48.8) 

NOTE: Always use the overflow screw installed on the 
pump to be adjusted. 

7. RELEASE COLO STARTING SYSTEM FOR NEXT 
INSPECTIONS (CM) 

8. 

Using a screwdriver, tum the cold start lever counterclock-
wise and put a metal plate of 8 .5 - 1 0 mm (0.33 - 0.39 
in.) in thickness between the lever and thermo wax. 
NOTE: Keep the cold starting syst em released until all 
measurements and adjustments are finished . 

MEASURE AND ADJUST TIMER 
la) Remove the timer cover. 
lb) Install the timer measuring device . 
(cl Set the timer measuring device at zero. 
(d) Measure the piston stroke at the below listed rpms. 

ltom Pump Piston strok&s 
,pm mmln) 

800 0.20 - 1.20 
CE70. 80 10.0079 - 0.0472) 
CM 

3.67 - 4 .67 ISTI>) 1,800 10.1445- 0.1839) 
CT 
CR 2.350 5.58 - 6.58 

[0.2197 - 0.2591) 

800 0.61 - 1.6 1 
I0.0240 - 0 .063-41 

CM 1.800 4 .08 - 5 .08 
10PT·') 10. 1606 - 0.2000) 

2.350 5.99 - 6.99 
10.2358 ·- 0 .27521 

100 0.24 - 1.24 
10.0094 - 0.04 88/ 

CV 1.800 4.32 - 5.32 
10.170 1 - 0.20941 

2.250 5.99 - 6.99 
I0.23 58 - 0.2752) 

NOTE: Confirm that the hysteresis is within 0.3 mm (0.01 2 
in.l. 
• 1: High altitude 

FUEL SYSTEM - Injection Pump FU-43 

If any stroke is not within specification, adjust with an 
adjusting washer . · 

Timer adjusting washer thickness mm Gn.) 
0.2 (0.008) I 1.0 (0.039) 
0.5 (0.020) I -

NOTE: The stroke will decrease with a thicker washer 
and increase with a thinner one. 
CAUTION: Insure that there is a washer on both 
sides of the spring. 

9. INSPECT AIR TIGHT OF BOOST COMPENSATOR (CV) 
(al Apply 1.00 kg/c m• 114.2 psi, 98 kPa) of pressure to 

the boost compensato r. 

10. 

(b) Measure the time it takes for the pressure to drop to 
0.97 kg/cm• (13.8 psi. 95 kPal . 

Pressure drop : More than 10 seconds 

MEASURE AND ADJUST FULL LOAD INJECTION 
VOLUME 
la) The adjusting lever angle for the adjustment below 

should be as shown in the figure . 

Item 
Adjusting .....,. angle 

A !Maximum speed side) 8 Odle speed side) 

CE70 Plus 9 -19° Minus 24-34" 
CE80. CT Plus 13-23° M"mus 24-34 ' 
CM.CR Ptus 3-13 ° M inus 30 - 40 ° 

CV Plus 14-22 ' Minus 24-3 4" 
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FU-42 

j 

FUEL SYSTEM - Injection Pump 

mer 
easuring 
vice 

11121'1 

6 . 

• If the pressure is low, adjust by lightly tapping the 
regulato r valve piston while watching the pressure 
gauge. 

• If the pressure is too high or if the regulator valve was 
tapped in too far. the regulator valve must be replaced. 

MEASURE OVERFLOW VOLUME 
Measure the overflow volume at the below listed rpm. 

Pump rpm Overflow volume cc/min. (cu inJmin.) 
2,200 370 - 800 (22.6 - 48.8) 

NOTE: Always use the overflow screw installed on the 
pump to be adjusted. 

7. RELEASE COLO STARTING SYSTEM FOR NEXT 
INSPECTIONS (CM) 

8. 

Using a screwdriver, tum the cold start lever counterclock-
wise and put a metal plate of 8 .5 - 1 0 mm (0.33 - 0.39 
in.) in thickness between the lever and thermo wax. 
NOTE: Keep the cold starting syst em released until all 
measurements and adjustments are finished . 

MEASURE AND ADJUST TIMER 
la) Remove the timer cover. 
lb) Install the timer measuring device . 
(cl Set the timer measuring device at zero. 
(d) Measure the piston stroke at the below listed rpms. 

ltom Pump Piston strok&s 
,pm mmln) 

800 0.20 - 1.20 
CE70. 80 10.0079 - 0.0472) 
CM 

3.67 - 4 .67 ISTI>) 1,800 10.1445- 0.1839) 
CT 
CR 2.350 5.58 - 6.58 

[0.2197 - 0.2591) 

800 0.61 - 1.6 1 
I0.0240 - 0 .063-41 

CM 1.800 4 .08 - 5 .08 
10PT·') 10. 1606 - 0.2000) 

2.350 5.99 - 6.99 
10.2358 ·- 0 .27521 

100 0.24 - 1.24 
10.0094 - 0.04 88/ 

CV 1.800 4.32 - 5.32 
10.170 1 - 0.20941 

2.250 5.99 - 6.99 
I0.23 58 - 0.2752) 

NOTE: Confirm that the hysteresis is within 0.3 mm (0.01 2 
in.l. 
• 1: High altitude 

FUEL SYSTEM - Injection Pump FU-43 

If any stroke is not within specification, adjust with an 
adjusting washer . · 

Timer adjusting washer thickness mm Gn.) 
0.2 (0.008) I 1.0 (0.039) 
0.5 (0.020) I -

NOTE: The stroke will decrease with a thicker washer 
and increase with a thinner one. 
CAUTION: Insure that there is a washer on both 
sides of the spring. 

9. INSPECT AIR TIGHT OF BOOST COMPENSATOR (CV) 
(al Apply 1.00 kg/c m• 114.2 psi, 98 kPa) of pressure to 

the boost compensato r. 

10. 

(b) Measure the time it takes for the pressure to drop to 
0.97 kg/cm• (13.8 psi. 95 kPal . 

Pressure drop : More than 10 seconds 

MEASURE AND ADJUST FULL LOAD INJECTION 
VOLUME 
la) The adjusting lever angle for the adjustment below 

should be as shown in the figure . 

Item 
Adjusting .....,. angle 

A !Maximum speed side) 8 Odle speed side) 

CE70 Plus 9 -19° Minus 24-34" 
CE80. CT Plus 13-23° M"mus 24-34 ' 
CM.CR Ptus 3-13 ° M inus 30 - 40 ° 

CV Plus 14-22 ' Minus 24-3 4" 



FU-44 FUEL SYSTEM - Injection Pump 

Cl,'.. CT (w/ HAC) 

AdJu>ting hem 
lever er19lo 

Cf70 Plus 9 - 19" (Othersl 
cr8o Plus 13 - 23" ICE801 

CV ., PM 14-22• 

CT -2 P1u$ 13 - 23° 

CM, CR Pk,$3- to• 

. 1 Ap p ly 048k9 1c:m1 16.8 p,;1. 4? It.Pa) preuure 

(b) Adjust the injection volume with the full load set 
screw. 

Item Ad~ 
-•""91e 

Pump lnjeciion volume 
rpm cc lcu nJ 

C£70 Fu 9-19" 7.9 - 113 l:l.48 - 0.51) 
CE8:l Fu 13 - 23' 

7.7 - 8.1 l:l.47 -<MS! 
CM ISTDI """ 3 - 10' 
c:<I • I """ 14 - 22' 1.500 1Q1 - 10.5 l:l.62-0.64) 
CTl,,/oHAQ Fu 13 - 23" 8.1 - 8.5 ll.49-0521 
CT fw/HACI ·2 Fu 13 - 23' 7.9 - 8.4 l:l.48-0.51) 
CR """ 3 -10' 8.1 - 8.5 l:l.49 - 0.521 
CM 10PTl ·l ,,... 3 - 10' 7.1 - 15 l:l.43 - 0.46! 

•1: Apl)ly0.48 kg/cm' (8.8psi.4HPoJpressun, 
•2: Apply 730 ± 1.5 mm H!I !28 .74 ± 0.06 In. Hg. 97.3 ± 0.2 kPalabsolvte 

pressure 
·3 : High altitude 

NOTE: The injection volume will increase about 3 cc 
(0. 18 cu in.) with each 1 / 2 tu m of the screw. 

11 . ADJUST MAXIMUM SPEED 

Pump rmp 

2.700 

2.600 

2.850 

2.600 

2.500 

2.800 

2.700 

2.600 

2.850 

2.700 

2,600 

2,850 

Adjust the injection volume with the maximum speed 
adjusting screw. 

No. of 
measuring 

.stro kes 
Injection volume ec lcu in.) RemMits 

2.0 - 3.2 10.12 - 0.201 Adjust 

200 4.1 - 5.8 l0.25 - 0.35) -
l~s than 1 .5 I0.09> 

2.6 - 3.8 10.16 - 0.23) Adjust 

200 5.9 - 8,3 10.36 - 0.51) -
...,,. ''""' 1 5 10.091 

2.0 - 3.2 (O. 1 2 - 0.20) Adjust 

200 4,3- 6.1 {0.26 - 0.37) 
-

less lhan 1.5 10.09) 

2.2 - 3.0 (0.13 - 0. 18) Adjust 

200 4.3 - 6.1 (0..26 - 0,37) 
• J 4 ,0 - 5 .8 10.24 - 0.35) -

...,., tNin 1.5 I0.091 

·2 w HAC Appiy 730 1 5 mm Hg 128.74 :: 0.06 m.. Hg. r:37 3 :!: 0.2 kP<JI -,bsolute J)f'e'S$ute 
.3 F-or CM IOPT High al1J1ude} 

FUEL SYSTEM - Injection Pump FU-45 

12 . INSPECT IN JECT ION VOLUME 
Measure the injection volume for each pu mp rpm . 

,= 
No.of 

Item AdjoSling 
Pump rmp measuring 1njection volume V-aration limit Romorlts lever angle stro kes cc leu inJ cc leu inJ = 

Basie lull-load 1.500 7 .9 - 8 .3 10.48 - 0.51) 0 .4 (0.021 Injection "Olume 
100 8.6 - 13.4 (0.52 - 0.82) 0 .8 (0.05) Volume during Plus starting C:£70 9 - 19" 500 200 6.4- 7.4 10.39 -;- 0 .451 -

2.350 6.9 - 7 .9 10.42 - 0.48) 0.5 (0.031 -
2.500 5.7 - 7.0 10.35 - 0.431 -

7.7 - 8.1 10.47 - 0 .49) 0 .410 .02) Basie full-load 1,500 Injection volume Plus 
CEBO 100 8.6 - 13.4 10.52 - 0 .82) 0.8 10.051 Volume during 13 - 23• sbrting ICE80I 

500 200 6.2 - 7.2 10.38 - 0.44) -CM ISTDI 3 - 13• 
2,350 6.7 - 7 .7 (0,41 - 0 .47) 0.5 10.03) -ICM) 
2.500 5.8 - 6 .9 10.35 - 0 .42) -

CV 1, 500 10.1 - 10.5 10.62 - 0 .641 0.410.02 1 S.sie luN-load 
injection volume - 100 200 9 .6 - 14 .4 10.59 - 0.881 0 .810 .05) Volume during Plus mrting 0Alkgfc:rn 1 

14 - 22· 4 .5 - 10 .5 (0.27 - 0.64) -Uia141>hl 2.250 ........ 2.350 8.8- 10.1 {0.54 - 0 .621 0.5 (0.03) -
10.49 - 0.521 0.4 10.02) &sic lull-load 1,500 8. 1 - 8 .5 injection vo1ume 

CT Plus 8.6 - 13.4 (0.52 - 0.821 0.8 {0.05) Volume durinl) 100 200 starting (w/o HAC) 13 - 23 • 
500 6.6 - 7 .6 (0.40 - 0.461 -

2.350 7.1 - 8 .1 (0.43 - 0.49) 0.Sf~.03) -
2.500 6.0 - 7.4 10.37 - 0.45) -

10.48 - 0.511 0.4 10.021 Ba,ie lutt-load CT 1.500 7 .9 - 8 .4 injection volume (w/HAC) 
Volu me during C) Plus 100 8.6 - 13.4 (0.52 - 0.821 0 .8 (0.05) starting U0-:15 13 - 23 • ....... 

500 200 6.5 - 7.4 (0.40-0.45) -Ql.7i 0 ,06 in 
tfo.97 .3 ± o.z 2.350 7 .0- 7.9 10.43 - 0.48) -""' ...... .., 0.510.031 -........ 2.500 6 .0- 7.4 (0.37 -0.451 

• 1,300 6.7 - 7 .6 10.4 1 - 0.461 -
0 .4 (0.021 Basie full-load 1,500 8 . 1 -8.5 10.49 - 0.521 injection volume 

8.6 - 13.4 10.52 - 0.821 0.8 {0.051 Volume during 
Pius 100 starting 

CR 3 - 13• 500 200 6 .6 - 7.6 10.40 - 0 .461 
2.350 7. 1 - 8 .1 (0.43 - 0.491 -

10.37 - 0.451 0 .5 10.03) -2.500 6 .0 - 7.4 

(0.43 - 0 .46) 0 .4 10.021 Basic lull-load 1.500 7. 1 - 7 .5 injection volume 
CM 8 .6 - 13.4 I0.52 - 0.82) 0 .8 (0.05) Volume during 

Plus 100 starting Of'T: 
500 200 5.6- 6.6 10.34 - 0.401 .... 3-13 " ........ 2.350 6. 1 - 7. 1 (0.37 - 0 ,43) 0 .5 (0.03) --2, 500 5.3 - 6.7 10.32 - 0 .411 -

• Apply S30 ± 1.5 mm Hg (20.87 ± 0.06 in. Hg. 70.6 ± 0 .2 k.Pa) absolute pre.ssu,e 
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FU-44 FUEL SYSTEM - Injection Pump 

Cl,'.. CT (w/ HAC) 

AdJu>ting hem 
lever er19lo 

Cf70 Plus 9 - 19" (Othersl 
cr8o Plus 13 - 23" ICE801 

CV ., PM 14-22• 

CT -2 P1u$ 13 - 23° 

CM, CR Pk,$3- to• 

. 1 Ap p ly 048k9 1c:m1 16.8 p,;1. 4? It.Pa) preuure 

(b) Adjust the injection volume with the full load set 
screw. 

Item Ad~ 
-•""91e 

Pump lnjeciion volume 
rpm cc lcu nJ 

C£70 Fu 9-19" 7.9 - 113 l:l.48 - 0.51) 
CE8:l Fu 13 - 23' 

7.7 - 8.1 l:l.47 -<MS! 
CM ISTDI """ 3 - 10' 
c:<I • I """ 14 - 22' 1.500 1Q1 - 10.5 l:l.62-0.64) 
CTl,,/oHAQ Fu 13 - 23" 8.1 - 8.5 ll.49-0521 
CT fw/HACI ·2 Fu 13 - 23' 7.9 - 8.4 l:l.48-0.51) 
CR """ 3 -10' 8.1 - 8.5 l:l.49 - 0.521 
CM 10PTl ·l ,,... 3 - 10' 7.1 - 15 l:l.43 - 0.46! 

•1: Apl)ly0.48 kg/cm' (8.8psi.4HPoJpressun, 
•2: Apply 730 ± 1.5 mm H!I !28 .74 ± 0.06 In. Hg. 97.3 ± 0.2 kPalabsolvte 

pressure 
·3 : High altitude 

NOTE: The injection volume will increase about 3 cc 
(0. 18 cu in.) with each 1 / 2 tu m of the screw. 

11 . ADJUST MAXIMUM SPEED 

Pump rmp 

2.700 

2.600 

2.850 

2.600 

2.500 

2.800 

2.700 

2.600 

2.850 

2.700 

2,600 

2,850 

Adjust the injection volume with the maximum speed 
adjusting screw. 

No. of 
measuring 

.stro kes 
Injection volume ec lcu in.) RemMits 

2.0 - 3.2 10.12 - 0.201 Adjust 

200 4.1 - 5.8 l0.25 - 0.35) -
l~s than 1 .5 I0.09> 

2.6 - 3.8 10.16 - 0.23) Adjust 

200 5.9 - 8,3 10.36 - 0.51) -
...,,. ''""' 1 5 10.091 

2.0 - 3.2 (O. 1 2 - 0.20) Adjust 

200 4,3- 6.1 {0.26 - 0.37) 
-

less lhan 1.5 10.09) 

2.2 - 3.0 (0.13 - 0. 18) Adjust 

200 4.3 - 6.1 (0..26 - 0,37) 
• J 4 ,0 - 5 .8 10.24 - 0.35) -

...,., tNin 1.5 I0.091 

·2 w HAC Appiy 730 1 5 mm Hg 128.74 :: 0.06 m.. Hg. r:37 3 :!: 0.2 kP<JI -,bsolute J)f'e'S$ute 
.3 F-or CM IOPT High al1J1ude} 

FUEL SYSTEM - Injection Pump FU-45 

12 . INSPECT IN JECT ION VOLUME 
Measure the injection volume for each pu mp rpm . 

,= 
No.of 

Item AdjoSling 
Pump rmp measuring 1njection volume V-aration limit Romorlts lever angle stro kes cc leu inJ cc leu inJ = 

Basie lull-load 1.500 7 .9 - 8 .3 10.48 - 0.51) 0 .4 (0.021 Injection "Olume 
100 8.6 - 13.4 (0.52 - 0.82) 0 .8 (0.05) Volume during Plus starting C:£70 9 - 19" 500 200 6.4- 7.4 10.39 -;- 0 .451 -

2.350 6.9 - 7 .9 10.42 - 0.48) 0.5 (0.031 -
2.500 5.7 - 7.0 10.35 - 0.431 -

7.7 - 8.1 10.47 - 0 .49) 0 .410 .02) Basie full-load 1,500 Injection volume Plus 
CEBO 100 8.6 - 13.4 10.52 - 0 .82) 0.8 10.051 Volume during 13 - 23• sbrting ICE80I 

500 200 6.2 - 7.2 10.38 - 0.44) -CM ISTDI 3 - 13• 
2,350 6.7 - 7 .7 (0,41 - 0 .47) 0.5 10.03) -ICM) 
2.500 5.8 - 6 .9 10.35 - 0 .42) -

CV 1, 500 10.1 - 10.5 10.62 - 0 .641 0.410.02 1 S.sie luN-load 
injection volume - 100 200 9 .6 - 14 .4 10.59 - 0.881 0 .810 .05) Volume during Plus mrting 0Alkgfc:rn 1 

14 - 22· 4 .5 - 10 .5 (0.27 - 0.64) -Uia141>hl 2.250 ........ 2.350 8.8- 10.1 {0.54 - 0 .621 0.5 (0.03) -
10.49 - 0.521 0.4 10.02) &sic lull-load 1,500 8. 1 - 8 .5 injection vo1ume 

CT Plus 8.6 - 13.4 (0.52 - 0.821 0.8 {0.05) Volume durinl) 100 200 starting (w/o HAC) 13 - 23 • 
500 6.6 - 7 .6 (0.40 - 0.461 -

2.350 7.1 - 8 .1 (0.43 - 0.49) 0.Sf~.03) -
2.500 6.0 - 7.4 10.37 - 0.45) -

10.48 - 0.511 0.4 10.021 Ba,ie lutt-load CT 1.500 7 .9 - 8 .4 injection volume (w/HAC) 
Volu me during C) Plus 100 8.6 - 13.4 (0.52 - 0.821 0 .8 (0.05) starting U0-:15 13 - 23 • ....... 

500 200 6.5 - 7.4 (0.40-0.45) -Ql.7i 0 ,06 in 
tfo.97 .3 ± o.z 2.350 7 .0- 7.9 10.43 - 0.48) -""' ...... .., 0.510.031 -........ 2.500 6 .0- 7.4 (0.37 -0.451 

• 1,300 6.7 - 7 .6 10.4 1 - 0.461 -
0 .4 (0.021 Basie full-load 1,500 8 . 1 -8.5 10.49 - 0.521 injection volume 

8.6 - 13.4 10.52 - 0.821 0.8 {0.051 Volume during 
Pius 100 starting 

CR 3 - 13• 500 200 6 .6 - 7.6 10.40 - 0 .461 
2.350 7. 1 - 8 .1 (0.43 - 0.491 -

10.37 - 0.451 0 .5 10.03) -2.500 6 .0 - 7.4 

(0.43 - 0 .46) 0 .4 10.021 Basic lull-load 1.500 7. 1 - 7 .5 injection volume 
CM 8 .6 - 13.4 I0.52 - 0.82) 0 .8 (0.05) Volume during 

Plus 100 starting Of'T: 
500 200 5.6- 6.6 10.34 - 0.401 .... 3-13 " ........ 2.350 6. 1 - 7. 1 (0.37 - 0 ,43) 0 .5 (0.03) --2, 500 5.3 - 6.7 10.32 - 0 .411 -

• Apply S30 ± 1.5 mm Hg (20.87 ± 0.06 in. Hg. 70.6 ± 0 .2 k.Pa) absolute pre.ssu,e 



FU-46 

-
Head 
Thickness Ff-Plug 

E-Ring 

Sleeve 

FUEL SYSTEM - Injection Pump 

@ 
e .. n , .... 

If the injection volume at 100 rpm is not within specifica-
tion. replace the governor sleeve plug. 

Governor sleeve plug head thickness mm Gnl 
3.3 (0.130) 3.7 (0.146) 
3.4 (0.134) 3.8 (0.150) 
3.5 (0.138) 3.9 (0.154) 
3.6 (0.142) 4.0 (0.1571 

NOTE: Lengthening the plug 0. 1 mm (0.004 in.) win 
increase injection volume by 0.6 cc (0.0 4 cu in.). 
If the variation limit exceeds specificatio n. replace the 
delivery valve. 

13 . MEASURE AND ADJUST FULL LOAD MINIMUM 
INJECTION VOLUME (CV) 
(a) Measure the injection volume. 

Pump rpm No. of measuring 
strokes 

Injection volume 
cc lcu inJ 

500 200 6.9 - 7.6 I0.42 - 0.46) 

(b) Using an alien wrench, adjust the timer slide stopper. 

14. MEASURE AND ADJUST BOOST COMPENSATOR 
CHARACTERISTIC (CV) 
(a) Apply 0.14 kg/c m• 12.0 psi. 14 kPa) of pressure to 

the boost compensator. 
(bl Measure the injectio n volume. 

I Pumprpm I No. of measuring Injection volume 
strokes cc (cu inJ 

t.500 I 200 8.4 - 9.2 (0.51 - 0.56 

(c) Using a screwdriver. adjust the No. 3 guide bushing. 
NOTE: When the guide bushing is turned clockwise. as 
seen from above. the injection volume will increase. 

FUEL SYSTEM - Injection Pump FU-47 · 

e 
2 
0 
> 
C 
0 ·~ 

a 

. ----I b --

f '-- P,-u_m_p_rpm_-::.. _____ -----L.-

~v 
g Boost Pressure - -
E W:t:,:_~IINd..-e-.. ....... 4d=-~~ -d ....,_,booa1c:~ -5111 "4ws:1 c~gr 

C'hltKWIPlc ......,_.., 8'1(»2 ..... 

l)Oinl of 
/ :.:':;: ~ons•og timer 

End po!nl of lhe 
k>ad 180$11'9 bmff _y 

k!Jo S_., _ ___ _ Ma~ 

Side Adjustmg lever Posit">n Speed SideFuou 1 

15. INSPECT BOOST COMPENSATOR CHA RACTERISTIC 
TENDENCY {CV) 
(a) Apply 0.27 kg/cm2 (3.8 psi. 26 kPa) of pressure to 

the boost compensator . 
(b) Measure the injection vo lume. 

Pump rpm I No. of measuring 
strokes 

Injection volume 
cc lcu inJ 

1,500 I 200 9.4 - 10.3 (0.57 - 0.631 

16. CHECK HYSTERESIS {CV) 
Compare the injection volume when the boost compensa-
tor pressure is lowered from 0.48 to 0.27 and 0.14 to 0 
kg /cm• and, conversely. when it Is raised from zero. 
NOTE : Make measurement s after moving the adjusting 
lever between idle and maximum three times for each 
lowering of the pressure. 

Pomp Prusure No. of lnjedjon Hyst-
kg/cm 1 lpsi, kPa) measuring 'VOiume oc: lc:u lnJ ,pm stroli.es cc icu In.) 

0.48 10.1 - 10.S 
16.8. 47) (0,82 - 0.64) -

0.27 9.4 - 10.3 l us thin 
13.8. 26) 10.s 7 - 0 .631 0.3 10.02) 

1,500 200 
0. 14 8 ,4 - 9.2 

12.0, 141 I0.5 1 - 0.561 -6.9 - 7.6 0 l0.42 - 0.461 

If not within st anda rd value. check each sliding part of the 
boost compensa t or and check whether or not there is any 
oil. 

17 . ADJUST LOAO SENS ING TIMER 
(a) Adjust the starting and end points of the load sensing 

timer with the governor shaft. 

(bl Measure the injec tion volume . 

Adjusting Pump rpm No. of 
lever position measuring strokes 

Maximum 1,800 200 speed side 
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Head 
Thickness Ff-Plug 

E-Ring 

Sleeve 

FUEL SYSTEM - Injection Pump 

@ 
e .. n , .... 

If the injection volume at 100 rpm is not within specifica-
tion. replace the governor sleeve plug. 

Governor sleeve plug head thickness mm Gnl 
3.3 (0.130) 3.7 (0.146) 
3.4 (0.134) 3.8 (0.150) 
3.5 (0.138) 3.9 (0.154) 
3.6 (0.142) 4.0 (0.1571 

NOTE: Lengthening the plug 0. 1 mm (0.004 in.) win 
increase injection volume by 0.6 cc (0.0 4 cu in.). 
If the variation limit exceeds specificatio n. replace the 
delivery valve. 

13 . MEASURE AND ADJUST FULL LOAD MINIMUM 
INJECTION VOLUME (CV) 
(a) Measure the injection volume. 

Pump rpm No. of measuring 
strokes 

Injection volume 
cc lcu inJ 

500 200 6.9 - 7.6 I0.42 - 0.46) 

(b) Using an alien wrench, adjust the timer slide stopper. 

14. MEASURE AND ADJUST BOOST COMPENSATOR 
CHARACTERISTIC (CV) 
(a) Apply 0.14 kg/c m• 12.0 psi. 14 kPa) of pressure to 

the boost compensator. 
(bl Measure the injectio n volume. 

I Pumprpm I No. of measuring Injection volume 
strokes cc (cu inJ 

t.500 I 200 8.4 - 9.2 (0.51 - 0.56 

(c) Using a screwdriver. adjust the No. 3 guide bushing. 
NOTE: When the guide bushing is turned clockwise. as 
seen from above. the injection volume will increase. 

FUEL SYSTEM - Injection Pump FU-47 · 

e 
2 
0 
> 
C 
0 ·~ 

a 

. ----I b --

f '-- P,-u_m_p_rpm_-::.. _____ -----L.-

~v 
g Boost Pressure - -
E W:t:,:_~IINd..-e-.. ....... 4d=-~~ -d ....,_,booa1c:~ -5111 "4ws:1 c~gr 

C'hltKWIPlc ......,_.., 8'1(»2 ..... 

l)Oinl of 
/ :.:':;: ~ons•og timer 

End po!nl of lhe 
k>ad 180$11'9 bmff _y 

k!Jo S_., _ ___ _ Ma~ 

Side Adjustmg lever Posit">n Speed SideFuou 1 

15. INSPECT BOOST COMPENSATOR CHA RACTERISTIC 
TENDENCY {CV) 
(a) Apply 0.27 kg/cm2 (3.8 psi. 26 kPa) of pressure to 

the boost compensator . 
(b) Measure the injection vo lume. 

Pump rpm I No. of measuring 
strokes 

Injection volume 
cc lcu inJ 

1,500 I 200 9.4 - 10.3 (0.57 - 0.631 

16. CHECK HYSTERESIS {CV) 
Compare the injection volume when the boost compensa-
tor pressure is lowered from 0.48 to 0.27 and 0.14 to 0 
kg /cm• and, conversely. when it Is raised from zero. 
NOTE : Make measurement s after moving the adjusting 
lever between idle and maximum three times for each 
lowering of the pressure. 

Pomp Prusure No. of lnjedjon Hyst-
kg/cm 1 lpsi, kPa) measuring 'VOiume oc: lc:u lnJ ,pm stroli.es cc icu In.) 

0.48 10.1 - 10.S 
16.8. 47) (0,82 - 0.64) -

0.27 9.4 - 10.3 l us thin 
13.8. 26) 10.s 7 - 0 .631 0.3 10.02) 

1,500 200 
0. 14 8 ,4 - 9.2 

12.0, 141 I0.5 1 - 0.561 -6.9 - 7.6 0 l0.42 - 0.461 

If not within st anda rd value. check each sliding part of the 
boost compensa t or and check whether or not there is any 
oil. 

17 . ADJUST LOAO SENS ING TIMER 
(a) Adjust the starting and end points of the load sensing 

timer with the governor shaft. 

(bl Measure the injec tion volume . 

Adjusting Pump rpm No. of 
lever position measuring strokes 

Maximum 1,800 200 speed side 



FU-48 FUEL SYSTEM - Injection Pump 

1.0 - 2.0 mm 

iijf 

87221 

(cl Slowly move the adjusting lever from tlie maximum 
speed side to the idle speed side. and seeure it at the 
point where the pump inner pressure begins to drop . 

(di Measure the injection volume at the drop point (start-
ing point). 

1.800 

Mus..ring 

"'°"" 
200 

Jr,jection volume ec Cai in) 

Me .. -- .. Step~ - 1.0 10.061 ± 0.3 I0.021 

If the injection volume is not within standard. adjust by 
turning the governo r shaft w ith SST. and perform the 
measurement again unto it is within standard. 
SST 09260-54012 
NOTE: One-hal f tum of the governor shaft will alter the 
injection volume by 3 cc (0.2 cu in.). 

(e) Check the end point injectio n volume by slowly mov-
ing the adjusting lever from the maximum speed side 
to the idle speed side, and secure it at the point 
where the pump inner pressure stops dropping . 

Pump revolution Measuring 
(rpm) strokes lnjeclion volume cc lcu inJ 

1.800 200 1.7 - 2.3 (0.10 - 0 . 14) 

(I) Check the timer piston fluctuation when the adjust-
ing lever is moved f rom the full side to the idle side. 

Pump rpm Timer piston fluctuation mm On.) 
1. 100 0.93 - 1.63 (0.057 - 0 .093} 

{g} Check the protrusion of the governor shaft 
Protrusion : 1.0 - 2.0 mm (0.03 9 - 0.079 in.I 

Adjusting Item Pump rpm 
lever angle 

c:£70,80 
400 

CV Minus 24 - 34• 375 

CT I 475 
400 

CM 375 Minus 30 - 40 • CR 475 

FUELSYS TEM - Injection Pump FU-49. 

18 , ADJUST IDLE SPEED 
Adjust the injection volume with the idle speed adjust ing 
screw . 

No. of Injection volume Variation 
measuring limit Remarks 

strokes cc (cu inJ cc lcu lnJ 
qsl .65 - 2.55 10.10 - 0 .16) 0 .34 (0.021 Adjust 

200 More than q Plus 0.5 10.03) - -q Minus 11.2 - 2.2 10.07 - 0. 13)) 
q:1 .65 - 2 .55 10. 10 - 0 .18) 0 .34 (0.02) Adjust 

200 Mo,e than q Plus 0.5 10.03) 
q Minus (1.2 - 2.2 10.07 - 0.13 )) - -

.1: w/HAC Apply 730 ± 1.5 mm Hg (28.74 ± 0.06 in. Hg, ~7 .3 ± 0.2 kPa) absolute pressure 
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200 More than q Plus 0.5 10.03) - -q Minus 11.2 - 2.2 10.07 - 0. 13)) 
q:1 .65 - 2 .55 10. 10 - 0 .18) 0 .34 (0.02) Adjust 
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FU-50 FUEL SYSTEM - Injection Pump 

] ::pt++ EER g __!_Q 2:2_..?L_ 

j :5EEE 
L Time~Adjusting i 0

~ 
Screw I= Fuel Temperature (°CJ 

RJ'l355 FU1356 

Idle Speed 
Adjusting Screw 
Fast Idle 
Adjusting Screw 

19. ADJUST COLD STARTING SYSTEM 
(a} Remove the overflow screw and check the fuel tem-

perature in the fuel pump . 
Fuel temperature: 15 - 35 °C (59 - 95"FI 
(b) Set the woodruff key on the pump drive shaft in a 

vertica l or horizontal position. 
(c} Set the scale of the timer measuring device to zero. 
(d) Check the adjusting lever opening angle and consider 

this angle as zero. 
(el Remove the metal plate put between the cold starting 

lever and thermo wax. 
(fl Torque the cold starti ng lever clockwise to approx. 

50 kg-cm (43 in.-lb, 4.9 N·ml and keep the lever 
tightened for about 10 seconds. Then release the 
torque . 

(gl Measure the timer piston stroke. 
If not within specification, adjust with the timer adjusting 
screw. 
NOTE: Screw in for stroke decrease. 

20. ADJUST FAST IDLE 
(al Measure the clearance between the adjusting lever 

and idle speed adjusting screw. 

Fuel temperature Clearance 
t s · c ( 59 •FJ 1.5 mm (0.059 in.l 
4o •c 1104•FJ 0 mm (0 in.l 

(bl Adjust the fast idle adjusting screw. 

FUEL SYSTEM - Injection -Pump FU-51 

Maximum Speed Adjusting Screw 

Full Load 
Set Screw 

812 10 

a,on 

21. POST ADJUSTMENT CHECK 
(al Check that injection stops when the fuel cut solenoid 

harness is removed. 
Pump revolution: 100 rpm 

(bl Check the adjusting lever movement 

CESO, CV. CT CE70. CM. CR 
42 - 52° 39 - 47° 

"-
(c) Lock the maximum speed adjusting screw and fuU 

load set screw with the wires as shown in the figure. 

https://procarmanuals.com


FU-50 FUEL SYSTEM - Injection Pump 

] ::pt++ EER g __!_Q 2:2_..?L_ 

j :5EEE 
L Time~Adjusting i 0

~ 
Screw I= Fuel Temperature (°CJ 

RJ'l355 FU1356 

Idle Speed 
Adjusting Screw 
Fast Idle 
Adjusting Screw 

19. ADJUST COLD STARTING SYSTEM 
(a} Remove the overflow screw and check the fuel tem-

perature in the fuel pump . 
Fuel temperature: 15 - 35 °C (59 - 95"FI 
(b) Set the woodruff key on the pump drive shaft in a 

vertica l or horizontal position. 
(c} Set the scale of the timer measuring device to zero. 
(d) Check the adjusting lever opening angle and consider 

this angle as zero. 
(el Remove the metal plate put between the cold starting 

lever and thermo wax. 
(fl Torque the cold starti ng lever clockwise to approx. 

50 kg-cm (43 in.-lb, 4.9 N·ml and keep the lever 
tightened for about 10 seconds. Then release the 
torque . 

(gl Measure the timer piston stroke. 
If not within specification, adjust with the timer adjusting 
screw. 
NOTE: Screw in for stroke decrease. 

20. ADJUST FAST IDLE 
(al Measure the clearance between the adjusting lever 

and idle speed adjusting screw. 

Fuel temperature Clearance 
t s · c ( 59 •FJ 1.5 mm (0.059 in.l 
4o •c 1104•FJ 0 mm (0 in.l 

(bl Adjust the fast idle adjusting screw. 

FUEL SYSTEM - Injection -Pump FU-51 

Maximum Speed Adjusting Screw 

Full Load 
Set Screw 

812 10 

a,on 

21. POST ADJUSTMENT CHECK 
(al Check that injection stops when the fuel cut solenoid 
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load set screw with the wires as shown in the figure. 
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FU-52 FUEL SYSTEM - Injection Pump 

INSTALLATION OF INJECTION PUMP 
(See page FU-12) 

1. INSTALL FUEL INLET PIPE TO INJECTION PUMP 

2 . INSTALL INJECTION PUMP REAR BRACKET 

3. INSTALL INJECTION PUMP 
la) Align the matc hmarks on the injection pump and 

water pump . 
lb) Temporarily instal the mount bolt and nuts. 
NOTE: Torque the mount bolt and nut to specification 
after adjusting the injection timing. 

4 . INSTALL INJECTION PUMP DRIVE PULLEY 
(See steps 4, 7 to 19 on pages EM-32 to 37) 

5 . INSPECT AND ADJUST INJECTION TIMING 
(See page EM-20) 

6. INSTALL FOUR INJECTION PIPES 
{See steps 5 and 8 on pages FU-10 and 11) 

7. INSTALL HEATER PIPE MOUNTING BOLT AND NUT 
(FF Vehicles) 

8. CONNECT FOLLOWING HOSES : 
la) A/ C or heater idle-up vacuum hose 
lb) Boost compensator hose {CV) 
{cl No. 1 and No. 2 water by-pass hoses 
(di Fuel inlet and outle t hoses 

9. CONNECT FUEL CUT SOLENOID CONNECTOR 

10. CONNECT THROTTLE CABLE TO INJECTION 
PUMP (w/ AT) 

11 . CONNECT ACCELERATOR CABLE TO INJECTION 
PUMP 

12. FILL WITH COOLAN T {See step 3 on page C0-3) 

FUEL SYSTEM - Injection Pump FU-63 

13 . Fill INJECTION PUMP WITH FUEL 
Operate the priming pump until you feel more resistance. 

14 . BLEED INJECTION NOZZlES 
la) Loosen all union nuts of the injection pipe on the 

non.le holder side. 
{bl Crank the engine to bleed the air and fon:e out the 

fuel from the injection pipe. 

15 . START ENGINE AND CHECK FOR FUEL LEAKS 

16. CHECK ENGINE IDLE SPEED AND MAXIMUM SPEED 
{See page EM -231 

17. RECHECK COOLANT LEVEL 
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FU-52 FUEL SYSTEM - Injection Pump 
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C0-2 

Problem 

Engine-overheats 

COOLINO SYSTEM - Troubleshooting 

TROUBLESHOOTING 
Possible cause 

Fan belt loose or missing 
ti•rt. leaves or insects on radiatQf or 
condenser 
tJoses, water pump, thermostat housing, 
,ildiator, heater, core plugs or head gasket 
wakage 
ihennostat faulty 
k'jection timing retarded 
i,Jectric cooling system faulty 
fCadiator hose plugged or rotted 
1/'fater pump faulty 
fCadiator plugged or cap faulty 
c:ylinder head or block cracked or water 
rassage clogged 

Reme dy 

Adjust or replace belt 
Clean radiator or condenser 

Repair as necessary 

Check thermostat 
Set timing 
Inspect electric coor,ng system 
Replace hose 
Replace water pump 
Check radiator and cap 
Repair as necessary 

Page 

CH-4 
C0-7 

C0-6 
EM-20 
C0-12 

C0-4 
C0-7 

NOT~ If the engine ten.JS to overheat, removal of the therm ostat would have an adverse effect, causing a 
lowering of cooling effi~ncy. 

COOLING SYSTEM - Check and Replacement of Engine Coolant C0 -3 

CHECK AND REPLACEMENT OF 
ENGINE COOLANT 
1. CHECK COOLANT LEVEL 

2. 

3 . 

The coolant level should be between the LOW and FULL 
lines. 
If low . check for leakage and add coolant up to the FULL 
line . 

CHECK COOLA NT Q UALITY 
There should not be any excessive deposit of rust or 
scales around the radiator acp or radiator fille r hole, and 
the coolant should also be free from oil. 
If excessively dirty, replace the coolant. 

REPLACE ENGINE COOLANT 
(al Drain the coolant from the radiator and engine drain 

cocks. (Engine drain is at right rear of engine block.) 
(b) Close the drain cocks . 
(c) Fill the system with coolant. 

Use a good brand of ethylene-glyco l base coolant. 
mixed according to the manufacturer's directions. 

Coolant capacity {w/ heaterl: 
CE70 6 .3 li ters 

(6.7 USqts, 5.5 lmp .qtsl 
CE80 7.3 liters 

(7.7 USqts, 6.4 lmp.qts) 
CV, CT 7 .5 liters 

(7.9 USqts, 6.6 lmp.qts) 
CM 7.0 liters 

(7.4 USqts , 6.2 lmp.qts) 
CR 7.1 liters 

(7.5 USqts, 6.2 lmp .q tsl 
(d) Start the engine and check for le.iks. 
(el Recheck the coolant level and refill as necessary. 
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(d) Start the engine and check for le.iks. 
(el Recheck the coolant level and refill as necessary. 



C0-4 COOLING SYSTEM ~ Water Pump 

WATER PUMP 
COMPONENTS 

No. 2 Timing Belt Cover 
RH Engine Mounting 
Brocitet Water Pump 
(Ff Vehicles) Injection Pums, Drive Pulley Gasket Injection Pump 

No. 1 Timing Belt Cover 
Crankshaft Pulley "tming Belt 

""'"" 
REMOVAL OF WATER PUMP 
1. DRAIN COOLANT 

Open llie radiator and engine drain cocks, and allow th e 
coolant to drain into a suitable container. 

2 . REMO\'E INJECTION PUMP SET NUTS 

3. REMO\'E NO. 3 TIMING BELT COVER 

4 . REMO'E WATER PUMP 
Removiseven bolts. and remove the water pump with its 
gasket. · 

COOLING SYSTEM - Water Pump C0 -5 

17053 

INSPECTlON OF WATER PUMP 
1. INSPECT WATER PUMP PULLEY 

Check that water pump pulley operation is not rough or 
noisy . 
If neccessary, replace the water pump . 

2. INSPECT FAN BRACKET (FR Vehicles) 
Check that fan bracket operation is not rough or noisy . 
If necessary, replace the fan bracket. 

3. INSPECT FLUID COUPLI NG (FR Ve hicles ) 
Check the fluid coupling for damage and silicon oil 
leakage. 
If necessary , replace the fluid coupling. 
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C0-6 COOLING SYSTEM - Water Pump. Thermostat 

INSTALLATION OF WATER PUMP 
(See page C0-41 

1. INSTALL WATER PUMP OVER NEW GASKET 
Install the water pump on a new gasket with seven bolts. 
Torque the bolts. 
NOTE : Each bolt length {mm) is indicated in the f",gure. 

_ Torque: 185 kg-cm {13 tt-lb, 18 N·ml 

L..Bott_l..ength ___ lmm __ > ______ ...;•c.:105=• 2. INSTALL N0.3 ,:JMING BELT COYER 

coooo, 

coooo, 

3. INSTALL INJECTION PUMP SET NUTS 

4 . REFILL WITH COOLANT (See step 3 on page C0-3) 

5. START ENGINE AND CHECK FOR LE.AKS 

THERMOSTAT 
REMOVAL OF THERMOSTAT 
-1. DRAIN COOLANT 

2. REMOVE WATER INLET 
Remove two bolts and water inlet from the cylinder block. 

3. REMOVE THERMOSTAT WITH GASKET 

INSPECTION OF THERMOSTAT 
NOTE : Thermostat is numbered with the valve opening 
temperature. 
(a) Immerse the thermostat in water and heat the water 

gradually . 

(bl Check the valve opening temperature and the valve 
lift. 

Valve opening temperature: 80 - 84°C 
(176 - 183 °FJ 

Valve lift : More than 8 mm (0.31 in.I at 95°C {203°F) 
If the valve opening temperature and valve lift are not 
with in the specifications above, replace the thermostat. 
icl Check that the valve spring is tight when the ther-

mostat is fully closed . 
If not closed. replace the thermostat. 

COOLING SYSTEM - Thermostat. Radiator C0-7 

Radiator Tester 

INSTALLATION OF THERMOSTAT 
1. PLACE THERMOSTAT IN CYLINDER BLOCK 

Install a new gasket to the thermostat and set the ther-
mostat in the cy linder block with the jiggle valve on top. 

2. INSTALL WATER INLET 
Install the water inlet with two bolts. Torque the bolts . 
Torque: 75 kg-cm (65 in.-lb. 7.4 N·ml 

3. REFILL WITH COOLANT (See step 3 on page C0-3) 

4. START ENGINE AND CHECK FOR LEAKS 

RADIATOR 
CLEANING OF 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 fin s of the radiator core. If 
the cleaner nozzle pressure is 30 - 35 kg/cm • (427 -
498 psi, 2,942 - 3.432 kPa). keep a distance of at 
least 40 - 50 cm (15.75 - 19.69 in.) between the 
radiator core and cleane r nozzle. 

INSPECTION OF RADIATOR 
1. CHECK RADIATOR CAP 

Using a radiator tester. pump the tester until the relief 
valve opens . Check that the valve opens between 0.75 kg/ 
cm• (1Q_7 psi. 74 kPa) and 1.05 kg/ cm• (14.9 psi, 103 
kPa). 
Check that the pressure does not drop rapidly when 
pressure on the cap is below 0.6 kg/ cm• (8.5 psi, 59 kPal. 
If either check is not within limits. replace the cap. 

2. CHECK COOLING SYSTEM FOR LEAKS 
Attach radiator tester to the radiator , and pump the tester 
to 0 .9 kg / cm • (12.8 psi. 88 kPa). Check that pressure 
does not drop . 
If the pressure drops. check for leaks from · the hoses. 
radiato r or water pump . If no external leaks are found, 
check the heater core. block and head. 
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Check that the pressure does not drop rapidly when 
pressure on the cap is below 0.6 kg/ cm• (8.5 psi, 59 kPal. 
If either check is not within limits. replace the cap. 

2. CHECK COOLING SYSTEM FOR LEAKS 
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If the pressure drops. check for leaks from · the hoses. 
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check the heater core. block and head. 



CO-I COOLING SYSTEM - Radiator 

A/T Vehicles Only 

® ® 
e 
(ii) 

C0008> 

Tank 

. Tank Plate 

(00060 COOl)&l 

DISASSEMBLY OF RADIATOR 
(RESIN TANK Only) 

-,_ REMOVE TANK PLATE 

Core Subassembly 

C.0003 . C00084 

(a) Raise the claws of the tank plates with SST in the 
numerical order shown in the figure. 

SST 09230-00010 
NOTE: Be careful not to damage the core plate. 

COOLING SYSTEM - Radiator C0 -9 

~ Tank 

Core Plate 

0 -Ring 
Core Plate 

Core 

coooe. 

Core Plate . . ... "hlL 
Core · Ji 

COOO<l 

(b) Pull the tank plates outwa rd. 

2. REMOVE TANK AND 0-RING 
(a) Pull the tank upward. 
(bl Remove the 0-ring . 

ASSEMBLY OF RADIATOR 
(See page C0-8) 

1. INSPECT CORE PLATE 
Inspect the core plate for damage. 
NOTE: 
• If the sides of the core plate groove are deformed • . 

reassembly of the tank will be impossible. 
Therefore. first corree1 any deformation with a pliers or 
such. 

• Water leakage will result if the bottom of the core plate 
groove is damaged or dented. Therefore, repair or re-
place if so damaged. 

2. MEASURE HEIGHT AND SELECT SST PUNCH 
(a) Measure the height of A. as shown, for the lower and 

upper tanks . 

(b) Select a low punch SST. 
SST 09230-00010 
NOTE: Use high punch if height (A) is 6 mm (0.236 in.). 
{c) Install SST . 
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C0-10 COOLING SYSTEM - RadiltOr 

coooae 

COOD85 

P~nchTankPlate 

0 '-:'.:, ,. 

Stopper 
Guide Block 

COOOC.3 C00046-

3. INSTALL NEW 0-R ING AND TANK 
NOTE: 
(1) Clean the unk and core plate. 

(2) Inspect the 0-ring for twists . 

4. INSTALL TANK PLATES 
Insert the tank i:Jates from both ends in the direction of 
the arrows. Fi~ set the tank plates in the core plate. 
NOTE: The u~r and lower tank plates are not the same 
so be careful not to interchange them. 

5. STAKE CLAW Of TANK PLATES 
Stake the claws of the -tank plates with SST in the numeri-
cal order shown in the figure. 
SST 09230 -0001 0 

CAUT ION : If tile bottom of the core plate is stake d 
with the SST o~ the guide bloc k stopper , it may result 
in water leal<age. 

{t C 

SST 

Clearance 

COOLING SYSTEi!STEM - Radiator C0 -11 

Tank 

coooo, 
C!JODl5 

11--- -core Plate 
·,-w1- -- Tank Plate 

coooo., 

NOTS:OTE: 
('I) SI ) Stake with just enough pressure to leave a mark on 

ti the claw . The staked plate height (Bl should be as 
fl follows: 

Heigtt.eight (8): 9.0 - 9.4 mm (0.354 - 0 .370 in.) 

(2 ) 01.;) Do not s1ake the areas protruding around the pipes, 
U brackets or tank ribs. 

(3 ) 11::t) The points shown in the illustration canno t be staked 
v with tf>e SST . Use a pliers or such and be careful not 
t to damage the core plates. 

6. INSPIUSPECT FOR WATER LEAKS 
(a ) -1 ,) Tighten the drain plug . 
(b) RI-) Plug the inlet and outlet pipes of the radiator with 

SST . 
SS T l~T 09230-00010 
(c) ll::) Using a radiator tester , apply pressure to the radiator . 
Test .est pressl!lre : 1.8 kg/cm 2 (26 psi. 177 kPa) 

(d) Inspect for water leaks. 
I\IOT&OTE: On radiators with resin t anks, there is a clearance 
l>et"We,etween the core plate and tank plate where a minut e 
a mo u.nnount of a,ir will remain , causing an appearance of an air 
leak 111'--'ak when the radiator is submerged in water . Therefo re, 
l>efo,-fore performing the water leak test , first swish the 
rad iatllldiator around in the water until all air bubbles disappear . 

7. PAIM...AINT TANK PLATES 
NOTBl :OTE : If the water leak test checks out okay. allow the 
ra d iatmdiator to completely dry and then paint the tank plate . 
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C0-12 

Ex. CV with A/T 

Starter Switch 

T 
1 Battery 

....L 

I 
CV with A/T only 

Starter Switch 

T 
1 Batt ery 

.J_ 

l 

COOLING SYSTEM - Electric Cooling Fan 

ELECTRIC COOLING FAN 
SYSTEM CIRCUIT 

COOLI NG SYSTEM - Bectric Cooling Fan C0-13 

ON-VEHICLE INSPECTION 
Low Temperature [below 83 °C or 181 °F] 
1. TURN STARTER SWITCH ON 

Confirm that the fan stops. 
If it does not, check the fan relay and temperature switch. 

IGN Fuse and check for a separated connector or severed wire be-
7 .5A tween th e relay and temperature switch. 

Fusible Link 

0 
0 
::!e 
C 

"' .s 
0 
0 u 

0 
0 :::; 
C 

"' -= 0 
0 u 

= £ 

ci. 
E ., 

I-

..... 

Above 90°C 

Below B3°C 

9o•c 

C00090 

2. DISCONNECT TEMPERATURE SWITCH CONNECTOR 
Confirm that the fan turns. 
If not. check the fan relay, fan motor, main relay and fuse, 
and check for a short circuit between the fan relay and 
temperature switc h. 

3. CONN ECT TEMPERATURE SWITCH CONNECTOR 

High Temperature [above 90 °C or 194 °F] 
4. START ENGINE 

(al Raise the engine temperature to above 90 °C (194°Fl. 
lb) Confirm that the fan turns . 
If not. replace the temperature switch . 

INSPECTION O F ELECTRIC COOLING FAN 
1. INSPECT TEMPERATURE SWITCH 

LOCATION : On the radiator . 
(a) Using an ohmmeter. check that there is no continuity 

when the coolant temperature is above 90 °C 
l194 °F) 

(bl Check that there is continuity when the coolan t tem-
perature is below 83 °C (181 °F). 

If continuity is not as specified, replace the switch . 
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lb) Confirm that the fan turns . 
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C0-14 COOLING SYSTEM - Electric Cooling Fan 

No Continuity 
.9E0014 

2 . INSPECT COOLING FAN MOT£R RELAY 
LOCATION: In the engine compartment relay box. 
(a) Using an ohmmeter.- check tha t there is continuity 

between tenninals 1 and 2. 
(bl Check that there is conti nuity between termina ls 3 

and 4. 
If there is no continuity, replace the relay. 

(c) Apply battery voltage between terminals 1 and 2. 
(dl Check that there is no contin uity between terminals 3 

and 4. 
If there is continuity, replace the relay. 

3. INSPECT NO. 2 COOLING FAN MOT OR RELAY 
(CV w ith A/T only) 
LOCATION: In the engine compartment relay box. 
(a) Using an ohmmeter. check that there is continuity 

between terminals 1 and 3. 
(b) Check that there. is no continuity between terminals 1 

and 4 . 
If continuity is not as specified, replace the relay. 

(cl Apply battery voltage between, terminals 6 and 2. 
(d) Check that there is continuity between termina ls 1 

and 4. 
If there is no continuity. replace the relay. 

4. IN SPECT ENGINE MAIN RELAY {See page CH- 19) 

5. IN SPECT FAN MOT OR 
(al Connect battery voltage to the fan motor connecto~. 
(b) Check to see that the motor rotates smooth ly. 
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YI LUBRICATION SYSTEM - Troubleshooting 

T ROUBLESHOOTING 
Problem Possible cause Remedy 

O.lleabge Cylinder head, cylinder block or 011 pump Repair as necessary 
body damaged or cracked 
Oil seal faulty Replace oil seal 

Gasket faulty Replace gasket 

Low oa pressure Oil leakage Repair as necessary 
Relief valve faulty Repair relief valve 
Oil pump faulty Repair oil pump 
Engine oil poor quality Replace engine oil 
Crankshaft bearing faulty Replace bearing 
Connecting rod bearing faulty Replace bearing 
Oil filter clogged Replace oil filter 

High oil pressure Reief valve faulty Repair relief valve 

Page 

EM-62 or 
EM-83 

LU-5 
LU- 5 
LU-4 
EM-74 
EM-72 
LU-4 

LU-8 

LUBR ICATION SYSTEM-'- Oil Pressure Check LU-3 

·c . 29 - 18 -7 4 16 21 38 
"f -20 0 20 40 60 80 100 

..... 
FR Vehkles 

OIL PRESSURE CHECK 
1. CHECI<! OIL QUALITY 

Check the oil for deterioration. entry of water, discoloring 
or thinning . · 
If the oil quality is poor, change the oil . 
Use API grade CD or better and recommended viscosity 
oil . 
If it is impOSsible to get the CD or better grade by any 
means. you may use the CC grade. 
NOTE: Be sure to use CD type for the vehicle with tur-
bocharger . 

2 . CHECK OIL LEVEL 
The oil level should be between the "l" and "F" marks on 
the level gauge . 
If low, check for leakage and add oil up to the "F" mark. 

3. REMOVE OIL PRESSURE SWITCH 

4 . INSTALL OIL PRESSURE GAUGE 

5. START ENGINE 
Start the engine and warm it up to normal operating tem-
perature. 

6 . MEASURE OIL PRESSURE 
Oil pressure: 

At idle More than 0.3 kg /cm• 
(4.3 psi , 29 kPa) 

At 3,000 rpm 2.5-6 .0 kg /cm' 
136-85 psi, 245-588 kPa) 

NOTE: Check for oil leakage after reinstalling the oil 
pressure switch. 
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LU-4 LUBRICATION SYSTEM - Replacement of Engine Oil and Oil Riter --------
REPLACEMENT OF ENGINE OIL 
AND OIL FILTER 
1. DRAIN ENGINE OIL 

(a) Remove the oil filler cap. 
lbl Remove the oH drain plug and drain the oil into a con-

tainer. 

2. REPLACE OIL FILTER 
(a) Using SST, remove the oil filter . 
SST 09228-44010 
lb) Inspect and clean the oil filter installation surface. 
le) Apply clean engine oil to the gasket of a new oil filter. 

kl) Lightly screw in the oil filter to where you feel resis-
tance. 

(el Then. using SST. tighten the oil filter an extra 3/4 
tum . 

SST 09228-44010 

3. FILL WITH ENGIIIIE OIL 
(a) Clean and install the oil drain plug with a new gasket. 

Torque the drain plug. 
Torque : 400 kg-cm (29 ft-lb, 39 N·ml 
lb) Fill the engine with new oil, API grade CO or better . 
If it is impossible to get the CO or better grade by any 
means, you may use the CC grade. 
NOTE: Be sure to use CO type for the vehicle with tur-
bocharger . 

Oil capacity Liters (USqts. lmp.qts) 
FR vehicles FF vehicles CV only 

Drain and refill 
w/o Oil filter change 3.5 13.7. 2.9) 3 .8 14.0. 3.3) 3.8 (4.0 ,3 .3) 
w/ Oil litter change 4.2 (4.4, 3.6) 4 .3 14.5, 3.8) 4 .3 (4.5. 3 .8) 

_1)ry mi 5.0 (5.3. 4 .4) 4 .8 (5. 1. 4.2) 5.0 15.3. 4 .4 ) 

lcl Install the oil filler cap. 

4. START ENGINE ANO CHECK FOR LEAKS 

5. RECHECK OIL LEVEL 
om<> Recheck the engine oil level and refill as nec~sary . ~- ------------

Oil Pump 

LUBRICATION SYSTEM - Oil Pump 

OIL PUMP 
COMPONENTS 

0-fling 

a 

LU-5 

Drive Rotor 
Driven Rotor 

Ref,ef Valve·------- ~ 

Spring _ ___ ______ , 

©),__ _ __ _ Gasket 

Relief Valve Plug 

REMOVAL OF OIL PUMP 
NOTE: When repairing the oil pump. lhe oil pan and 
stra iner should be remove d and cleaned. 

1. RAISE VEHICLE 
CAUTION: Be sure the vehicle is sec urely supported . 

2. O~IN ENGINE OIL 

3. REMOVE TIMING BELT 
(See steps 1 to 12 on pages EM-26 to 28) 

4. REMOVE NO. 2 IDLER AND CRANKSHAFT TIMING 
PULLEYS (See steps 16 and 18 on page EM-29) 
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LU-6 LUBRICATION SYSTEM - Oil Pump 

wcm• 

l\10325 

5. REMOVE NO. 1 OIL PAN 
(a) Remove the bolts and nuts. 
lb) Insert the blade of SST between the No. 1 oil pan, No. 

2 oil pan and cylinder block, cut off the sealer and 
then remove the No. 1 oil pan. 

SST 09032-00100 

6. REMOVE OIL STRAINER 
Remove the two bolts. two nuts and oil strainer with the 
gasket 

7. REMOVE NO. 2 OIL PAN 
la) Remove the four bolts. 
(bl Using SST. remove the No. 2 oil pan in the same pro-

cedure lstep 5). 
SST 09032-00100 
NOTE: 
• Do not use SST for the oil pump body side. If necessary, 

use a screwdriver. 
• When removing the oil pan. be careful not to damage 

the oil pan flange . 

8. REMOVE OIL PUMP 
(a) Remove the eleven bolts and alternator stay. 

lb) Using a plastic hammer. carefully tap off the oil 
pump and remove il 

CAUTION: 
• Be carefu l not to damage the crankshaft oil seal 

with the crankshaft woodruff key. 
• Do not drop the driven rotor. 

LUBRICATION SYSTEM - Oil Pump 

DISASSEMBLY OF OIL PUMP 
(See page LU-5! 

1. REMOVE PULLEY AND ROTORS 
la) Pull out the driven rotor . 

LU-7 

(bl Hold the pulley in a soft jaw vise, and remove the nut 
CAUTION: Be careful not to scratch the pulley. 
If the pulley is scratched, repair it with sandpapet' 
(#400). 
(cl Pull out the drive rotor and pump body. 

2. REMOVE RELIEF VAL VE 
Unscrew the relief valve pulg and remove the .spring and 
relief valve piston 

INSPECTION OF OIL PUMP 
1. MEASURE BODY CLEARANCE 

Using a feeler gauge, measure the clearance between the 
driven rotor and pump body . 
Maximum clearance: 0.20 mm (0.0079 in.I 
Standard clearance: 0 .10 - 0.17 mm 

10.0039 - 0.0067 in.I 
If the clearance is greater than the maximum, replace the 
oil pump rotor set and/or pump body. 

2. MEASURE TIP CLEARANCE 
Using a feeler gauge, measure the clearance between both 
rotor tips. 
Maximum clearance: 0.20 mm {0.0079 In.) 
Standard clearance: 0.05 - 0.15 mm 

(0.0020 - 0.0059 in.) 
If the clearance is greater than the maximum. replace the 
oil pump rotor sel 

3. MEASURE SIDE CLEARANCE 
Using a feeler gauge and flat block , measure the side 
clearance as shown. 
Maximum clearance : 0 .15 mm (0.0059 in.) 
Standard clearance: 0.03 - 0.09 mm 

(0.00 12 - 0.0035 in.) 
If the clearance is greater than the maximum, replace the 
rotor and/or pump body . 
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LU-6 LUBRICATION SYSTEM - Oil Pump 

wcm• 

l\10325 

5. REMOVE NO. 1 OIL PAN 
(a) Remove the bolts and nuts. 
lb) Insert the blade of SST between the No. 1 oil pan, No. 

2 oil pan and cylinder block, cut off the sealer and 
then remove the No. 1 oil pan. 

SST 09032-00100 

6. REMOVE OIL STRAINER 
Remove the two bolts. two nuts and oil strainer with the 
gasket 

7. REMOVE NO. 2 OIL PAN 
la) Remove the four bolts. 
(bl Using SST. remove the No. 2 oil pan in the same pro-

cedure lstep 5). 
SST 09032-00100 
NOTE: 
• Do not use SST for the oil pump body side. If necessary, 

use a screwdriver. 
• When removing the oil pan. be careful not to damage 

the oil pan flange . 

8. REMOVE OIL PUMP 
(a) Remove the eleven bolts and alternator stay. 

lb) Using a plastic hammer. carefully tap off the oil 
pump and remove il 

CAUTION: 
• Be carefu l not to damage the crankshaft oil seal 

with the crankshaft woodruff key. 
• Do not drop the driven rotor. 

LUBRICATION SYSTEM - Oil Pump 

DISASSEMBLY OF OIL PUMP 
(See page LU-5! 

1. REMOVE PULLEY AND ROTORS 
la) Pull out the driven rotor . 

LU-7 

(bl Hold the pulley in a soft jaw vise, and remove the nut 
CAUTION: Be careful not to scratch the pulley. 
If the pulley is scratched, repair it with sandpapet' 
(#400). 
(cl Pull out the drive rotor and pump body. 

2. REMOVE RELIEF VAL VE 
Unscrew the relief valve pulg and remove the .spring and 
relief valve piston 

INSPECTION OF OIL PUMP 
1. MEASURE BODY CLEARANCE 

Using a feeler gauge, measure the clearance between the 
driven rotor and pump body . 
Maximum clearance: 0.20 mm (0.0079 in.I 
Standard clearance: 0 .10 - 0.17 mm 

10.0039 - 0.0067 in.I 
If the clearance is greater than the maximum, replace the 
oil pump rotor set and/or pump body. 

2. MEASURE TIP CLEARANCE 
Using a feeler gauge, measure the clearance between both 
rotor tips. 
Maximum clearance: 0.20 mm {0.0079 In.) 
Standard clearance: 0.05 - 0.15 mm 

(0.0020 - 0.0059 in.) 
If the clearance is greater than the maximum. replace the 
oil pump rotor sel 

3. MEASURE SIDE CLEARANCE 
Using a feeler gauge and flat block , measure the side 
clearance as shown. 
Maximum clearance : 0 .15 mm (0.0059 in.) 
Standard clearance: 0.03 - 0.09 mm 

(0.00 12 - 0.0035 in.) 
If the clearance is greater than the maximum, replace the 
rotor and/or pump body . 



LU -8 LUBRICATION SYSTEM - Oil Pump 

E 
E 

.... , 

4. INSPECT RELIEF VALVE 
Check the relief valve for scoring or wear. 
If damaged. replace the valve or pump assembly . 

REPLACEMENT OF OIL SEAL 
1. REMOVE OIL SEAL 

2. 

Using a screwdriver. PfY out the oil seal 

INST ALL OIL SEAL 
(a) Apply MP grease to a new oil seal. 
(b) Using a socket wrench and hammer, drive in the new 

oil seal. 

CAUTION: Drive in the oil seal t o the depth of about 
1 mm (0 .04 in.I from the pump body edge. 

lloll Length (mm) 

LUBRICATION SYSTEM - Oil Pump ,LU-9 

281' 7 

ASSEMBLY OF OIL PUMP 
(See page LU-51 

1. _INSTALL RELIEF VALVE 
Insert the relief valve and spring, and then screw on the 
relief valve plug. 

2. INSTALL ROTORS AND PULLEY 
(al Place the drive rotor and pulley on the pump body. 
(bl Finger tighten the nut 
(cl Hold the pulley in a soft jaw vise. and torque the nut 
Torque: 475 kg-cm (34 ft-l b, 47 N·ml 
CAUTION: Be carefu l not to scratch the pulley teeth. 
If t he teeth are scratc hed, repair with sandpaper 
(#4001 . 

(d) Place the driven rotor into the pump body with the 
delta mane facing the pump body. 

INSTALLATION OF OIL PUMP 
(See page LU-51 

1. INSTA LL OIL PUMP 
(al Place a new 0-ring into the groove. 
(bl Apply No. 10 2 se~I packing (Part No. 08826 -00080) 

or equivalent to the oil pump body indicated by the 
dolted line in the figure. 

NOTE: 
• Do not apply excessive sealer around the bolt hole. 
• Install the oil pump as soon as the seal packing is 

applied. 
(cl Install the oil pump and alternator stay with the 

eleven bolts. 
Torque: 185 kg-cm (13 ft-l b, 18 N·ml 
CAUTION: 
• When installing the o il pump, be careful not to 

damage the oil seal. 
• Do not drop the driven rotor. 
NOTE: Each bolt length (mm) is indicated in the tigure . 
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LU -8 LUBRICATION SYSTEM - Oil Pump 
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4. INSPECT RELIEF VALVE 
Check the relief valve for scoring or wear. 
If damaged. replace the valve or pump assembly . 

REPLACEMENT OF OIL SEAL 
1. REMOVE OIL SEAL 

2. 

Using a screwdriver. PfY out the oil seal 

INST ALL OIL SEAL 
(a) Apply MP grease to a new oil seal. 
(b) Using a socket wrench and hammer, drive in the new 

oil seal. 

CAUTION: Drive in the oil seal t o the depth of about 
1 mm (0 .04 in.I from the pump body edge. 

lloll Length (mm) 

LUBRICATION SYSTEM - Oil Pump ,LU-9 

281' 7 

ASSEMBLY OF OIL PUMP 
(See page LU-51 

1. _INSTALL RELIEF VALVE 
Insert the relief valve and spring, and then screw on the 
relief valve plug. 

2. INSTALL ROTORS AND PULLEY 
(al Place the drive rotor and pulley on the pump body. 
(bl Finger tighten the nut 
(cl Hold the pulley in a soft jaw vise. and torque the nut 
Torque: 475 kg-cm (34 ft-l b, 47 N·ml 
CAUTION: Be carefu l not to scratch the pulley teeth. 
If t he teeth are scratc hed, repair with sandpaper 
(#4001 . 

(d) Place the driven rotor into the pump body with the 
delta mane facing the pump body. 

INSTALLATION OF OIL PUMP 
(See page LU-51 

1. INSTA LL OIL PUMP 
(al Place a new 0-ring into the groove. 
(bl Apply No. 10 2 se~I packing (Part No. 08826 -00080) 

or equivalent to the oil pump body indicated by the 
dolted line in the figure. 

NOTE: 
• Do not apply excessive sealer around the bolt hole. 
• Install the oil pump as soon as the seal packing is 

applied. 
(cl Install the oil pump and alternator stay with the 

eleven bolts. 
Torque: 185 kg-cm (13 ft-l b, 18 N·ml 
CAUTION: 
• When installing the o il pump, be careful not to 

damage the oil seal. 
• Do not drop the driven rotor. 
NOTE: Each bolt length (mm) is indicated in the tigure . 



LU-1 0 

FR Vehicles 

FF Vehicles 

FR Vehicles 

FF Vehicles 

LUBRICATION SYSTEM - 011 Pu11111 

No. 102 Seal Packing 

No. 102 Seal Packing 

wone 
lU0327 

No. 102 Seal Packing 

No. 102 Seal Packing 

LUOUt ..... 

2. INSTA LL OIL ST RAIN I R 
Install the strainer with the two bolt,, two nuts and a new 
gasket 
Torqu e: Bolt 185 k9-cm {13 ft• lb. 18 N·m) 

Nut 55 k9-cm (48 ln.•lb, 5.4 N·m) 

3. INSTAU NO. 2 OIL PAN 
(a) Remove any old packing material and be careful not 

to drop any oil on the contacting surfaces of the No. 
2 oil pan and cylindet" block. 

• Using a razor blade and gasket scraper remove all the 
old packing (FIPG) material from the gasket surfaces 
and sealing groove. 

• Thoroughly clean all components to remove all the 
loose material. 

• Clean both sealing surfaces with a non-residue solvent 
CAUTI ON: Do not use a solvent which will have 
adverse affect on the painted surfaces. 
(b) Apply No. 102 seal packing (Part No. 08826-00080) 

o r equivalent to the No. 2 oil pan as shown in the 
figure. · 

• Install a nozzle that has been cul to the 5 mm (0.20in.) 
opening. 

NOTE: Avoid applying an excess amount to the surface. 
Be especially careful near oil passages. 
• Parts must be assembled within 1 5 minutes of applica-

tion. Otherwise, the material must be removed and 
reapplied. 

• Immediately remove nozzle from tube and reinstall cap. 
(c) Install the No. 2 oil pan with seven bolts. 
Torque : 75 kg-cm (65 in.-lb. 7.4 N·m) 

4. INSTALL NO. 1 OIL PAN 

5. 

6. 

7. 

8. 

9. 

10. 

(a) Install the No. 1 oil pan in the same procedure of step 
3. 

(b) Install the bol ts and nuts. 
Torque : 75 kg -cm (65 in.-l b, 7.4 N·m) 

INSTALL CRANK SHAFT TIMING PULLEY ANO NO. 2 
IDLER PULLEY 
(See steps 1 and 3 on page EM -32I 

INSTA LL TIMING BELT 
(See steps 7 to 20 on pages EM-33 to 37) 

LOWER ENGINE 

REFILL WITH ENGINE OIL 
(See step 3 on page LU-4 ) 

START ENGINE AND CHECK FOR LEAKS 

RECHECK OIL LEVEL 

LUBRICATION SYSTEM - Oil Coolet" and Relief Valve LU-11 

Oil Pressure 
Switch 
Connector 

Water Hose 
Oil FIiter 

Union Bolt 

l ® J 

1p@ 
~I. 

OIL COOLER AND RELIEF VALVE 
COMPONENTS 

Exhaust Manifold Stay 
OU Pressure Switch Oil Cooler Water Hose Oil Filter Bracket 

86l28 

REMOVAL OF OIL COOLER AND RELIEF 
VALVE 
1. DRAIN COOLANT 

2. REMOVE OIL PRESSURE SW ITCH 

....... 

(a) Disconnect the connector from the oil pressure 
switch. 

(b) Remove the oil pressure switch. 

3. REMOVE OIL COOLER 
{a) Remove the two union bolts . 
(b) Disconnect the two water hoses and remove the oil 

cooler with the two 0-rings. 

4 . REMOVE OIL FILTER (See page LU-4) 
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FF Vehicles 

LUBRICATION SYSTEM - 011 Pu11111 

No. 102 Seal Packing 

No. 102 Seal Packing 

wone 
lU0327 

No. 102 Seal Packing 

No. 102 Seal Packing 

LUOUt ..... 

2. INSTA LL OIL ST RAIN I R 
Install the strainer with the two bolt,, two nuts and a new 
gasket 
Torqu e: Bolt 185 k9-cm {13 ft• lb. 18 N·m) 

Nut 55 k9-cm (48 ln.•lb, 5.4 N·m) 

3. INSTAU NO. 2 OIL PAN 
(a) Remove any old packing material and be careful not 

to drop any oil on the contacting surfaces of the No. 
2 oil pan and cylindet" block. 

• Using a razor blade and gasket scraper remove all the 
old packing (FIPG) material from the gasket surfaces 
and sealing groove. 

• Thoroughly clean all components to remove all the 
loose material. 

• Clean both sealing surfaces with a non-residue solvent 
CAUTI ON: Do not use a solvent which will have 
adverse affect on the painted surfaces. 
(b) Apply No. 102 seal packing (Part No. 08826-00080) 

o r equivalent to the No. 2 oil pan as shown in the 
figure. · 

• Install a nozzle that has been cul to the 5 mm (0.20in.) 
opening. 

NOTE: Avoid applying an excess amount to the surface. 
Be especially careful near oil passages. 
• Parts must be assembled within 1 5 minutes of applica-

tion. Otherwise, the material must be removed and 
reapplied. 

• Immediately remove nozzle from tube and reinstall cap. 
(c) Install the No. 2 oil pan with seven bolts. 
Torque : 75 kg-cm (65 in.-lb. 7.4 N·m) 

4. INSTALL NO. 1 OIL PAN 

5. 

6. 

7. 

8. 

9. 

10. 

(a) Install the No. 1 oil pan in the same procedure of step 
3. 

(b) Install the bol ts and nuts. 
Torque : 75 kg -cm (65 in.-l b, 7.4 N·m) 

INSTALL CRANK SHAFT TIMING PULLEY ANO NO. 2 
IDLER PULLEY 
(See steps 1 and 3 on page EM -32I 

INSTA LL TIMING BELT 
(See steps 7 to 20 on pages EM-33 to 37) 

LOWER ENGINE 

REFILL WITH ENGINE OIL 
(See step 3 on page LU-4 ) 

START ENGINE AND CHECK FOR LEAKS 

RECHECK OIL LEVEL 

LUBRICATION SYSTEM - Oil Coolet" and Relief Valve LU-11 

Oil Pressure 
Switch 
Connector 

Water Hose 
Oil FIiter 

Union Bolt 

l ® J 

1p@ 
~I. 

OIL COOLER AND RELIEF VALVE 
COMPONENTS 

Exhaust Manifold Stay 
OU Pressure Switch Oil Cooler Water Hose Oil Filter Bracket 

86l28 

REMOVAL OF OIL COOLER AND RELIEF 
VALVE 
1. DRAIN COOLANT 

2. REMOVE OIL PRESSURE SW ITCH 

....... 

(a) Disconnect the connector from the oil pressure 
switch. 

(b) Remove the oil pressure switch. 

3. REMOVE OIL COOLER 
{a) Remove the two union bolts . 
(b) Disconnect the two water hoses and remove the oil 

cooler with the two 0-rings. 

4 . REMOVE OIL FILTER (See page LU-4) 



LU -12 LUBRICATION SYSTE M - Oil Coolor a.id Relief Valve 

5. REMOVE OIL FILTER BRACKET 
Remove the five belts and on filter bracket with the 0-ring. 

6. REMOVE EXHAUST MA NIFOLD STAY (CV) 

7. REM OVE RELIEF VA LVE 

INSPECTION OF OIL COOLER AND RELIEF 
VALVE 
1. IN SPECT OIL COOLER 

Check the oil cooler for damage or clogging. 

2. INSPECT RELIEF VALVE 
Push the valve with a screwdriver to check if it is stuck. 

LU BRICAT ION SYSTEM - Oil Cooler and Relief Valve LU-13 

INSTALLATI ON OF OIL COOLER AND RELIEF 
VALVE 
($ee page LU-11) 

1. INSTA LL RELIEF VALVE 

2. INSTALL EX HAUST MANIFOLD STAY (CV) 

3. INSTALL OIL FILTER BRACKET 
(a) Place a new 0-ring on the filter bracket. 
(bl Install the filter bracket with the f,ve bolts. 
Torq ue: 375 kg-cm (27 ft-lb, 37 N·ml 

4. INSTALL Oil FILTER (See page LU-4) 

5. INSTALL Oil COOLER 
(a) Place two new 0 -rings on the on cooler. 
(b) Connect the two water hoses to the oil cooler . 
(c) Install the oil cooler with the two union bolts . 
Torque: 525 kg-cm (38 ft-lb, 51 N·ml 

6 . INSTALL Oi l PRESSURE SWITCH 
(al Install the oil pressure switch . 
(b) Connect the connector to the oil pressure switch . 

7. REFILL W ITH COOLANT 
(See step 3 on page C0-3) 

8. START ENGINE AND CHECK FOR LEAKS 

9. CHECK Oil LEVEL AND COOLANT LEVEL 
L ____ _ _ _ _____ •;;;;''...;' ""'' Fill with engine oil and/or coolant if necessary. 
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LU -12 LUBRICATION SYSTE M - Oil Coolor a.id Relief Valve 

5. REMOVE OIL FILTER BRACKET 
Remove the five belts and on filter bracket with the 0-ring. 

6. REMOVE EXHAUST MA NIFOLD STAY (CV) 

7. REM OVE RELIEF VA LVE 

INSPECTION OF OIL COOLER AND RELIEF 
VALVE 
1. IN SPECT OIL COOLER 

Check the oil cooler for damage or clogging. 

2. INSPECT RELIEF VALVE 
Push the valve with a screwdriver to check if it is stuck. 

LU BRICAT ION SYSTEM - Oil Cooler and Relief Valve LU-13 

INSTALLATI ON OF OIL COOLER AND RELIEF 
VALVE 
($ee page LU-11) 

1. INSTA LL RELIEF VALVE 

2. INSTALL EX HAUST MANIFOLD STAY (CV) 

3. INSTALL OIL FILTER BRACKET 
(a) Place a new 0-ring on the filter bracket. 
(bl Install the filter bracket with the f,ve bolts. 
Torq ue: 375 kg-cm (27 ft-lb, 37 N·ml 

4. INSTALL Oil FILTER (See page LU-4) 

5. INSTALL Oil COOLER 
(a) Place two new 0 -rings on the on cooler. 
(b) Connect the two water hoses to the oil cooler . 
(c) Install the oil cooler with the two union bolts . 
Torque: 525 kg-cm (38 ft-lb, 51 N·ml 

6 . INSTALL Oi l PRESSURE SWITCH 
(al Install the oil pressure switch . 
(b) Connect the connector to the oil pressure switch . 

7. REFILL W ITH COOLANT 
(See step 3 on page C0-3) 

8. START ENGINE AND CHECK FOR LEAKS 

9. CHECK Oil LEVEL AND COOLANT LEVEL 
L ____ _ _ _ _____ •;;;;''...;' ""'' Fill with engine oil and/or coolant if necessary. 



LU-14 LUBRICATION SYSTEM - 0~ Nozzle and Check Valve 

.. 

OIL NOZZLE AND CHECK VALVE 
INSPECTION OF OIL NOZZLE AND CHECK 
VALVE 
1. INSPECT Oil NOZZLES 

LOCATION: In the cylinder block. 
Check the oil nozzles for damage or clogging. 

2. INSPECT CHECK VALVE 
LOCATION: Behind the starter . 

Push the valve with a wooden stick to check if it is stuck. 
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STARTING SYSTEM 
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ST-2 

..J ... 

STARTING SYSTEM - Pre-heating System 

..J u. 

Stater Switch 

Engine 
Main Relay 

Fuse 

5 3 

2 4 1 

FL . .. Fusib le Link 

PRE-HEATING SYSTEM 
Super Glow Type 
SYS TEM CIRCUIT 

No. !Glow 
PkJgRe~ 

Er-T.,--~ ..... 

Glow 
Plug 

Fuse Fuse 

IN SPECTION OF COMPONENTS 
Pre-heati ng Timer 

LOCATION 

Glow 
ln<ficator 
Light 

0 .. 
<J> .. 
:i e 
& 
E .. 

I-

CE8O: In the cowl on the pa.ssenger's side. 
CV: 
CM: 
CR: 
Others: 

Under th e center glove compartmen t door. 
Front of center heater unit. 
In the left center pillar . 
Top of glove box.. 

Refer to Diesel Electrical System Diag nosis for inspection 
procedures. (See pages EM-1O and 11 ) 

CR 

CV ,CT 

CM 

[ 

STARTING STSTEM - Pre-heating System 

123105 4 1 

1 
123105 4 1 0 

.,,..., 
86 42- ~ 

7 
g 6 

s ;fl 6 4 
!!' 

3 
:3' 2 
;; 
!! 1 

9 7 5 3 1 0 

ST006li 

'" 
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W••T-('C) 
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I\ 
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,. 

-
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Wa,., Temporaon t•C) 

ST-3 
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ST-4 STAR TING SYSTEM - Pre-heating System 

ct] 
$T003 4 

STOOSl 

No. 1 Glow Plug Relay 
LOCATION 
CE80. CV, CT: 
CM, CR: 

On the right fender apron. 
Under the left seal 

1. INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter. check that there is continuity 

between terminals "g" and "E". 
(b) Using an ohmmeter. check that there is no continuity 

between terminals "B" and "G". 
If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals "g" and 

"E". 
(b) Using an ohmmeter, check that there is continuity 

between terminals "B" and "G". 
If there is no continuity, replace the relay. 

No. 2 Glow Plug Relay [CE, CV, CT] 
LOCATION 
ceao. cv. CT : On the right fender apron . 

1. INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter, check that there is continuity 

between terminals "g" and "E" . 
(b) Using an ohmmeter. chec k that there is no continuity 

between terminals "B" and "G" . 
If continuity is not as specified, replace the relay. 

STARTING STSTEM - Pre-heating System ST-5 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals "g" and 

"E". 
(b) Using an ohmmeter, check that there is continuity 

between terminals "B" and "G". 
If there is no continuity, replace the relay. 

No. 2 Glow Plug Relay [CM, CR] 
LOCATION 
CM : Front of center heater unit. 
CR: In the left center pillar . 

1, INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter, chec k that there is continuity 

between terminals "E" and "g". 
(b) Using an ohmmeter, check that there is no continuity 

between terminals "B" and "G" . 

(c) Connect an ohmmeter positive lead to terminal "St" 
and negat ive lead to terminal "E" and check that 
there is continuity . 

(d) Reverse polar ity of the test leads, and check that 
there is no continuity . 

If continuity is not as spec ified , replace the relay . 

2. INSPECT RELAY OPERATIO N 
(a) Connect the positive lead from the battery to ter -

minal " St" or "g". 
(bl Connect the negative lead from the battery to te.r-

minal "E". 
(c) Check that there is continu ity between terminals "B" 

and "G". 
If there is no continuity , replace the relay. 
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No. 1 Glow Plug Relay 
LOCATION 
CE80. CV, CT: 
CM, CR: 

On the right fender apron. 
Under the left seal 

1. INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter. check that there is continuity 

between terminals "g" and "E". 
(b) Using an ohmmeter. check that there is no continuity 

between terminals "B" and "G". 
If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals "g" and 

"E". 
(b) Using an ohmmeter, check that there is continuity 

between terminals "B" and "G". 
If there is no continuity, replace the relay. 

No. 2 Glow Plug Relay [CE, CV, CT] 
LOCATION 
ceao. cv. CT : On the right fender apron . 

1. INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter, check that there is continuity 

between terminals "g" and "E" . 
(b) Using an ohmmeter. chec k that there is no continuity 

between terminals "B" and "G" . 
If continuity is not as specified, replace the relay. 

STARTING STSTEM - Pre-heating System ST-5 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals "g" and 

"E". 
(b) Using an ohmmeter, check that there is continuity 

between terminals "B" and "G". 
If there is no continuity, replace the relay. 

No. 2 Glow Plug Relay [CM, CR] 
LOCATION 
CM : Front of center heater unit. 
CR: In the left center pillar . 

1, INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter, chec k that there is continuity 

between terminals "E" and "g". 
(b) Using an ohmmeter, check that there is no continuity 

between terminals "B" and "G" . 

(c) Connect an ohmmeter positive lead to terminal "St" 
and negat ive lead to terminal "E" and check that 
there is continuity . 

(d) Reverse polar ity of the test leads, and check that 
there is no continuity . 

If continuity is not as spec ified , replace the relay . 

2. INSPECT RELAY OPERATIO N 
(a) Connect the positive lead from the battery to ter -

minal " St" or "g". 
(bl Connect the negative lead from the battery to te.r-

minal "E". 
(c) Check that there is continu ity between terminals "B" 

and "G". 
If there is no continuity , replace the relay. 



ST-6 STA RTING SYSTEM - Pre-heating System 

Glow Plug 
INSPECT GLOW PLUG 

(a) Remove the fou r grommets from the glow plugs. 
(bl Remove the fou r nuts and glow plug connector. 
(cl Using an ohmmeter. check tha t there is continuity 

between the glow plug terminal and ground. 
If there is no continuity. replace the glow plug. 

NOTE : 
• Be careful not to damage the glow plug pipes as it could 

cause an open circuit or shorten life of the plugs. 
• Avoid getting oil and gasoline on the glow plugs when 

cleaning . 
• During inspect ion, be sure to wipe any oil off the glow 

plug terminals and bakelite washer with a dry cloth. 
• Be careful not to apply more than 7 volts to the glow 

plug as it could cause an open circuit 

Glow Plug Current Sensor 
INSPECT GLOW PLUG CURRENT SENSOR 
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If there is no continuity, replace the current sensor. 

Glow Plug Resistor 
INSPECT GLOW PLUG RESISTOR 

Using an ohmmeter . check th at there is continuity be-
tween the resistor terminals. 
If there is no continu ity, replace the resistor. 
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Wa ter Temperatu re Sensor 
INSPECT WATER TEM PERATURE SENSOR 

Remove the connector and measure the resistance be-
tween the water temperature sensor terminals. 
If each resistance value is not as shown in the gragh 
below. replace the water t emperature sensor. 
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ST-8 

J u. 

STARTING SYSTEM - Pre-he aung System 

Starter Swtich 

Fl ___ Fusible Link 

Variable Delay Type 
[General Destinations] 
SY~TEM CIRCUIT 

f use Fuse 

Glow Plug 

Glow Plug 
Relay 

6 Glow 
2 Indicator 

,__ __ .... -~ 7 Light 
.; 4 "'~ 1--'---- -j EI-,'-----.., 
ct i= 

Water 
5 3 Temperature 

INSPECTION OF COMPONENTS 
Pre- he at ing Timer 

LOCATION 

Sensor 

CE80: In the cowl on the passenger's side. 
CE70: Top of glove box. 

INSPECT PRE-HEATI NG TIMER 

ST03J3 

(al Tum the starter switch "ON" and measure the light-
ing time of the glow indicator light 

(bl Check that there is voltage at terminal 2 of the pre-
heating timer when the starter switch is turned to 
"ON". 

(cl Tum the starter switch to "ST ART ', and then check 
that there is no voltage at terminal 2 after starting the 
engine . 

(d) Tum the starter switch "O FF" and then tum the 
starter switch to "ON" and measure th e current 
passing time (from battery to glow plug) at glow plug 
terminal_ 

STARTING SYSTEM - Pre-heating System ST-9 

j 

6 
"' ! 20 t-t-----i--+---l'...+-+-+- -+ --+--l-+--1--l 
:'! 

10 
! 

Glow Plug Relay 
LOCATION : On the left fender apron. 

1. INSPECT RELAY CONTINUITY 
(a) Using an ohmmeter. check that there is conti nuity 

between terminals "g" and "E". 
(bl Using an ohmmeter, check that there is no con tinuity 

between terminals " B" and "G" . 
If continuity is not as specified. replace the relay. 

2. INSPECT RELAY OPERATION 
(al Apply battery voltage between terminals "g" and 

"E"_ 
(bl Using an ohmmeter. check that there is continuity 

between terminals "B" and "G" . 
If there is no continuity, replace the relay. 

Glow Plug 
(See page ST -6) 

Water Temperature Sensor 
(See page ST-71 
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ST- 10 STARTING SYSTEM - Troubleshooting. Starting Sys1c,rn Circuit 

TROUBLESHOOTING 
Problem Possible cause Remocty 

Engine will not crank Battery charge low Check battery sPBClllc gravi1y 

Ch.arge or replace battery 

Battery ceblea loose. corroded or worn Repair or replace cabl6s 

Fusible link blown Reptace fusible fink 

Starter faully Repair starter 
Starter switch faulty Replace starter switch 

Engine Ct1lnks slowly Battery c~ 10w Check battery specific gravity 
Ch.arge or replace bat1ery 

Battery cables loose. corroded or worn Repair or replace cables 

Starter faulty Repair starter 

Starter keeps running Starter faulty Repair starter 

Starter switch faulty Replace starter switch 

Shorl In Wiring Repair wiring 

Starter spins - engine Pinion gear teeth broken or faulty starter Repair starter l will not crank Flywheel teeth broken Replace flywheel 

STARTING SYSTEM CIRCUIT 

Starter Switch 

Fusible Link 

T Battei-y 
_L 

Neutral Start Switch WTl 

Term inal 30 Terminal 50 

Starter 

Page 

CH-4 [1. 4 kW] 

ST-12 

CH-4 

ST-12 

ST-12 

ST- 12 

(2.0 kW] 

STARTI NG SYSTEM - Starte r 

STARTER 
COMPONENTS 

ST-1 1 

Armature 
Bearing 

Starter Housing 
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ST- 10 STARTING SYSTEM - Troubleshooting. Starting Sys1c,rn Circuit 

TROUBLESHOOTING 
Problem Possible cause Remocty 

Engine will not crank Battery charge low Check battery sPBClllc gravi1y 

Ch.arge or replace battery 

Battery ceblea loose. corroded or worn Repair or replace cabl6s 
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STARTING SYSTEM CIRCUIT 

Starter Switch 

Fusible Link 

T Battei-y 
_L 

Neutral Start Switch WTl 

Term inal 30 Terminal 50 

Starter 

Page 

CH-4 [1. 4 kW] 

ST-12 

CH-4 

ST-12 

ST-12 

ST- 12 

(2.0 kW] 

STARTI NG SYSTEM - Starte r 

STARTER 
COMPONENTS 

ST-1 1 

Armature 
Bearing 

Starter Housing 



ST-12 

l2.5kW] 

2.0kW 

STARTING SYSTEM - Starter 

COMPONENTS (Cont'd) 

Field Frame Be~aring~Btj 

End Cover 1 q, felt asher 
Brush Holder 

., .,h ij . , I --,_H __ ~-· ::~--cA,-
Magnetic Switch Assembly l f~ 

wl l1.~ 
Washer 

DISASSEMBLY OF STARTER 
1. REMOVE FIELD FRAME WITH ARMATURE FROM 

MAGNETIC SWITCH 
(a) Disconnect the lead wire from the magnetic switch 

terminal. 
(b) Remove the two through bolts. Pull out the field 

frame with the armature from the magnetic switch. 
(c) 11.4 kW] 

Remove the 0-ring . 
[2.0kW} 

1.4 kW. 2.5 kW Remove the 0-ring. 
12.5 kW] 

ST0007 
.STOOl8 

Remove the lock plate and felt seal. 

1.4 kW. 2.0 kW 2.5 kW 

l.4kW. 2.5 kW 

STARTING SYSTEM - Starter ST-13 

Sl0009 

2. REMOVE STARTER HOUSING FROM MAGNETIC 
SWITCH ASSEMBLY 
Remove the two (1.4 kW. 2.0 kW) three {2.5 kW) screws 
and remove the starter housing. 

3. REMOVE CLUTCH ASSEMBLY A ND GEARS FROM 
MAGNETIC SWITCH ASSE MBLY 
Remove the clutch assembly, spring, pinion gear {ex. 2.5 
kWl. idle gear and bearing. 

4. REMOVE STEEL BALL 
Using a magnet remove the steel ball from the clutch 
sha~ hole. 

5. REMOVE BRUSHES AND BRUSH HOLDER 
(a) 11.4 kW. 2.5 kW] 

Remove the two screws and pull the end cover with 
0-ring (1.4 kW) off the field frame. 

(bl Using a screwdriver. separate the brush and brush 
spring, and remove the brush from the brush holder. 

(cl Pull the brush holder off the field frame. 

6. REMOVE ARMATURE FROM FIELD FRAME 
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ST0007 
.STOOl8 
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STARTING SYSTEM - Starter ST-13 

Sl0009 

2. REMOVE STARTER HOUSING FROM MAGNETIC 
SWITCH ASSEMBLY 
Remove the two (1.4 kW. 2.0 kW) three {2.5 kW) screws 
and remove the starter housing. 

3. REMOVE CLUTCH ASSEMBLY A ND GEARS FROM 
MAGNETIC SWITCH ASSE MBLY 
Remove the clutch assembly, spring, pinion gear {ex. 2.5 
kWl. idle gear and bearing. 

4. REMOVE STEEL BALL 
Using a magnet remove the steel ball from the clutch 
sha~ hole. 

5. REMOVE BRUSHES AND BRUSH HOLDER 
(a) 11.4 kW. 2.5 kW] 

Remove the two screws and pull the end cover with 
0-ring (1.4 kW) off the field frame. 

(bl Using a screwdriver. separate the brush and brush 
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6. REMOVE ARMATURE FROM FIELD FRAME 



ST-14 STARTING SYSTEM - Starter 

INSPECTION OF STARTER 
Armature Coil 
1. INSPECT THAT ARMATURE IS NOT GROUNDED 

Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core. 
If there is continuity, replace the armature. 

2. INSPECT ARMATURE FOR OPEN CIRCUIT 
Using an ohmmeter, check for continuity between the 
segments of the commutator. 
If there is no continuity between any segment replace the 
armature. 

Commutator 
1. INSPECT COMMUTATOR FOR DIRTY ANO BURNT 

SURFACES 
If the surface is dirty or burnt correct with sandpaper !No. 
400) or a lathe. 

2. INSPECT COMMUTATOR CIRCLE RUNOUT 
Maximum circle runout: 0.05 mm (0.0020 in.) 
If the circle runout is greater than the maximum, correct 
with a lathe. 

3. MEASURE DIAMETER OF COMMUTATOR 
Using calipers, measure the diameter of the commutator. 
Minimum diameter: 1.4 kW 29 mm (1.14 inJ 

2.0 kW 34 mm (1.34 in.I 
2.5 kW 35 mm (1.38 in.) 

If the diameter of the commutator is less than the 
minimum, replace the armature. 

4. INSPECT UNDERCUT DEPTH 
Check that the undercut depth is clean and free of foreign 
particles. Smooth out the edge. 
Minimum undercut depth: 0 .2 mm (0.008 in.I 
Standard undercut depth: 

1.4 kW 0.5 - 0.8 mm (0.020 - 0.032 in.) 
2.0 kW, 2.5 kW 0.7-0.9 mm (0.028 -0.035 in.) 

If the undercut depth is less than the minimum, correct 
with a hacksaw blade. 

STARTING SYSTEM - Starter ST-15 

ST0019 

sr..,., 

Field Coil 
1. INSPECT FIELD COIL FOR OPEN CIRCUIT 

Using an ohmmeter, check for continuity between the lead 
wire and field coil brush lead. 
If there is no continuity, replace the field coil . 

2. INSPECT THAT FIEL.O COIL IS NOT GROUNDED 
Using an ohmmeter, check for continuity between the 
fie ld coil end and field frame. 
If there is continuity, repair or replace the field coil. 

Brushes 
INSPECT BRUSH LENGTH 

Using calipers. measure each brush length. 
Minimum length: 1.4 kW 10.0 mm (0.39 4 in.I 

2.0 kW 9.5 mm (0.374 in.) 
2.5 kW 12.0 mm (0.472 in.) 

Standard length : 1.4 kW 15.0 mm (0.591 in.I 
2.0 kW 14 .5 mm (0.571 in.J 
2.5 kW 20.5 mm (0.807 in.) 

If length is less than the minimum, replace the-brush. 

Brush Spring 
MEASURE BRUSH SPRING LOAD WITH PULL SCALE 

Take the pull scale reading at the very instant the brush 
spring separates from the brush. 
Minimum installed toad: 

1.4 kW 1.44 kg (3.2 lb, 14 NJ 
2 .0 kW 2.0 kg (4.4 lb, 20 NJ 
2.5 kW 2.2 kg (4.9 lb, 22 N) 

If the reading is minimum, replace the brush spring. 

Brush Holder 
INSPECT INSULATION OF BRUSH HOLDER 

Using an ohmmeter, check for continuity between the 
positive and negative brush holders. 
If there is continuity, repair or replace the brush holder. 
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Field Coil 
1. INSPECT FIELD COIL FOR OPEN CIRCUIT 

Using an ohmmeter, check for continuity between the lead 
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Using an ohmmeter, check for continuity between the 
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If there is continuity, repair or replace the field coil. 
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Brush Holder 
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If there is continuity, repair or replace the brush holder. 



ST-16 STARTING SYSTEM - Starter 

ST0020 

Clutch and Gears 
1. INSPECT GEAR TEETH 

Check the gear teeth on the pinion gear, idler gear and 
clutch assembly for wear or damage. Replace if damaged. 
If damaged, also check the flywheel ring gear for wear or 
damage. 

2. IN SPECT CLUTCH 
Rotate the pinion clockwise and check that it turns free~. 
Try to rotate the pinion counterclockwise and check that 1t 
locks. 

Bearings 
1. INSPECT BEARINGS 

Turn each bearing by hand whi le pushing inward . 
If resistance is felt or if the bearing sticks, replace the 
bearing. 

2. IF NECESSAR Y, REPLACE BEARINGS 
(a) Using SST, remove the bearing from the armature 

shaft 
(bl Using SST. remove the other bearing from the 

opposite side. 
SST 09286-46011 

(cl Using a press, install the front and rear bearings onto 
the shaft 

Magnetic Switch 
1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST 

Using an ohmmeter. check for continuity between termina l 
'50 and terminal C. 
If there is no continuity , replace. the magnet ic switch. 

STARTING SYSTEM - Starter 

2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST 
Using am ohmmeter, check for continuity -between ter-
minal 50 and the switch body. 
If there is no continuity, replace the magnetic switch. 

ASSEMBLY OF STARTER 
(See page ST-11 or 121 

NOTE: Use high-temperature grease to lubricate the 
bearings and gears when assembling the starte-r. 

1. PLACE ARMATURE INTO FIELD FRAME 
Apply grease to the armature bearings and insert the 
armature into the field frame . 

2. INSTALL BRUSH HOLDER AND BRUSHES 
{a) Place the brush holder over the field frame . 
(b) (2.0 kW) 

Align the tab on the holder with the notch in the field 
frame. 

(c) Using a screwdriver, hold the brush spring back and 
install the brush into the brush holder. Install four 
brushes. 

NOTE: Make sure that the positive lead wires are not 
grounded . 
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STARTING SYSTEM - Starter 
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ST-18 ,STARTING SYSTEM - Starter 

STOOU 

(d) (1.4 kW. 2.5 kW] 
Install the end cover and 0-ring (1.4 kW! to the field 
frame with the two screws. 

3. iNSTAll FIELD FRAME WITH ARMATURE IN 
MAGNETIC SWITCH 
[1.4 kW] 
la) Place the 0-ring on the freld frame. 
(b) Align the protrusion of the field frame with the notch 

on the magnetic switch assembly and insert the field 
frame with the armature. 

(2.0 kW) 
(al Place the 0-ring on the field frame. 
(bl Align the bolt anchor of the field frame with the mark 

on the magnetic switcli assembly and insert the field 
frame with the armatu re. 

(2.5 kW] 
(al Place the felt seal on the armature shaft. 
(bl Place the lock plate on the magnetic switch . 
(c) Align the lock plate with the notch on the field frame 

and insert the field frame with tbe armature. 

4 . INSERT STEEL BALL INTO CLUTCH SHAFT HOLE 
Apply grease to the ball. and then insert it into the clutch 
shaft hole. 

1.4 kW. 2.(1 kW 

1.4 kW, 2.0 kW 

20 kW 

14 kW, 2.5 kW 

2.5 kW 

2.5 kW 

STARTING SYSTEM - Starter ST-19 

"'"""" 

s,oo,l 
ST0008 

6. INSTALL GEARS ANO CLUTCH ASSEMBLY 
(al Apply grease to the gears and clutch assembly. 
(bl Install the spring to the magnetic switch assembly. 

(c) P~a~e the clutch assembly. idle gear. bearing and 
pm,on gear (ex. 2.5 kW) in the magnetic switch 
assembly. 
Make sure that the gears mesh. 

8. INSTALL STARTER HOUSING 
(a) Place the starter housing on the magnetic switch and 

install the two (1.4 kW, 2.0 kW! or three 12.5 kW! 
screws . 

(bl Install the two through bolts. 
(c) Connect the lead wire to the magnetic switch ter-

minal. 
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2.5 kW 

STARTING SYSTEM - Starter ST-19 

"'"""" 

s,oo,l 
ST0008 

6. INSTALL GEARS ANO CLUTCH ASSEMBLY 
(al Apply grease to the gears and clutch assembly. 
(bl Install the spring to the magnetic switch assembly. 

(c) P~a~e the clutch assembly. idle gear. bearing and 
pm,on gear (ex. 2.5 kW) in the magnetic switch 
assembly. 
Make sure that the gears mesh. 

8. INSTALL STARTER HOUSING 
(a) Place the starter housing on the magnetic switch and 

install the two (1.4 kW, 2.0 kW! or three 12.5 kW! 
screws . 

(bl Install the two through bolts. 
(c) Connect the lead wire to the magnetic switch ter-

minal. 



ST-20 STARTING SY STEM - Starter 

PERFORMANCE TEST OF STARTER 
CAUTION : These tests must be perform ed w ith in 3 to 5 
seconds to avoi d burning out the co il . 

1. PERFORM PULL-IN TEST 
la) Disconnect the lead wire fr om terminal C. 
lb) Connect the battery t9 the magnetie sw itc h as 

shown. Check that the pinio n gear moves outw ard. 
If the pinion gear does not move. replace the magnetic 
swi tch. 

2. PERFORM HOLD-IN TEST 
W hile connected as above with the pinion gear out, dis-
connect the negative lead from terminal C. Check that the 
pinion gear remains out. 
If the pinion gear returns inward, replace the magnetic 
switch . 

3. INSPE CT PINION GEAR RETURN 
Disconnect the negative lead from the swi tch body. Check 
that the pinion gear returns inward. 
If the pinion gear does not return, replace the magnetic 
switch . 

4 . PERFORM NO-LOA D PERFORMA NCE TEST 
(al Connect the lead wire to terminal C. 
(bl Connect the battery and ammeter to the starte r as 

shown. 
le) Check tha t the starter rota tes smoothly and steadi ly 

with the pinion gear moving outward . Check th at the 
ammeter reads the specified current. 

Spec ifi ed current: 
1.4 kW Less than 90 A at 11 .5 V 
2 .0 kW Less than 120 A at 11.5 V 
2 .5 kW Less than 180 A at 11 .0 V 

STARTING SYSTEM - Starte r Relay ST -21 

ST0064 

STARTER RELAY 
(CV with A/T) 

LOCATION: On the left fender apron. 

INSPECTION OF ST ARTER RELAY 
1 . INSPECT RELAY CONTINUITY 

(a) Using an ohmmeter. check that there is continuity 
between terminals "St " and " E" . 

lb) Using an ohmme ter, check that there is no continuity 
between terminals "B" and " Mg". 

If cont inuity is not as specified . replace the relay. 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals " St" and 

" E". 
(bl Using an ohmmeter, check that there is continuity 

between terminals "B" and " Mg". 
If there is no continuity. replace the relay. 
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CH-2 

Problem 

Charge warning r,ght 
does not rtghl with 
starter switch at "ON" 
and engine not 
running 

Charge warning 
light does not go 
ou1 when engine 
running (battery 
requires frequent 
recharging) 

CHARGING SYSTEM - Precautions, Troubleshooting 

. PRECAUTIONS 
1. Check that the battery cables are connected to the 

co"ect terminals. 
2. Disconnect the battery cables when the battery Is 

given a quick charge . 
3. Do not perform tests with a high voltage insulation 

resistance tester . 
4. Never disconnect the battery when the engine is run-

ning. 

TROUBLESHOOTING 
Possi ble cause Remedy Page 

Fuse blown Check fuses CH-3 

• Fuse: 
TURN-GAUGE 
IGN (Others) 

• Fuse: 
CHARGE 

• Fuse; 
ENGINE 

Light burned out Replace light 

Wiring connection loose Tighten loose connections 

Alternator regulator faulty Check regulator CH-21 

Charge light relay Check relay CH-23 

1C regulator faulty Replace IC regulator CH-9 

Drive belt loose or worn Adjust or replace drive belt CH-5 

Battery cables loose, corroded or worn Repair or repl~ce cables 

Fuse blown Check fuse CH-3 

• Fuse: 
ENGINE -Engine main relay faulty Check engine main relay CH-24 or 25 

Fusible link blown Replace fusible link 
Al ternator regulator, charge light relay. Check charging system CH-4 
IC regulator or alternator faulty 
Wiling faulty Repair wiring 

CHARGll)IG SYSTEM - Charging System Circuit 

w/o IC Regulator 

Starter Switch 

w/ IC Regulator 

Stan .er 
Switch 

> .. .; 
Q)C:: 
£ C c:o-c"' w::l; 

CHARGING SYSTEM CIRCUIT 

Charge 
Warning 
Light 

B L IG 

Alternator Regulator 

-=-

8 

Alternator 

B 

CH-3 

.,...,. 

"'°'" 
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CH-4 CHARGING SYSTEM - On-Vehicle Inspectio n 

Clearance 

uwer 
Level 

Lower 
Level 

C>t0002 

CH0003 

CORRECT WRONG 

FR Vehicles --~~r ir-
Crankshaft 

ON-VEHICLE INSPECTION 
1. INSPECT BATTERY SPECIFIC GRAVITY 

(al Chec k the specific gravity of each cell 
Standard specif"ic gravity : 

When fully charged at 20 °c (68°Fl 

Spoclfic grwtty l!a""'Vmoclds 

NT 80 - S6CS) 
1.27 - 1.29 NXl 10 - 5. NX110 - SL. NX110 -SL - MF. 

NX120 - 7. NX120 - 7L. NX120 - 71. - Mf 

(bl Check the electro lyte quantity of each cell. 
If insufficient. refill with distilled (or purified) water . 

2. CHECK BATTERY TERMINALS , FUSIBLE LINK S AND 
FUSES 
(al Check tha t the battery termi nals are not loose or cor-

roded. 
(bl Check the fusible links and fuses for continuity. 

3. INSPECT DRIVE BELT 
IV- ribbed beltl 
Vis ually chec k the belt for separation of the adhesive rub-
ber above and below the core, core separating from the 
bel t side, severed core. separation of the r ib from the 
adhesive rubber, cracking or separation of the ribs, tom or 
worn ribs or crac ks in the inner ridges of the ribs. 

IV-belt) 
Visually check the drive belt for cracks, oiliness or wear . 
Check that the belt does not touch the bottom of the 
pulley groove . 
If necessary. replace the drive belt. 

4 . IN SPECT DRIVE BELT DEFLECTION 
Check the drive belt deflection by pressing on the belt at 
the points indicated in the figure with 10 kg (22.0 lb , 98 
NI pressure. 
Dr ive be lt defl ectio n : 

N ew be lt 9 .0 - 11 .0 m m [0.3 54 - 0.43 3 in.I 
Used belt 12.0 - 14 .0 mm (0.4 72 - 0.551 i n.I 

i 
V-ribbed Belt w heee~ 

CORRECT WRONG 

Disconnect wl 
from terminal 

Batte~ 

.I 

CHARGING SYS TEM On-Vehicle Inspection CH-5 

ST A 

fax>o> <COOIM 

u 
WRONG 

CH00IO 

""""' 

CHOOOII 

5. 

[Reference] 
Using SST, check the drive belt tension. 
SST A 092 16-00020 
SST 8 092 16-00030 
Dr ive bel t ten si on: 

N ew bel t 40 - 60 kg 
Used b elt 20 - 40 kg 

NOTE: 

• "New belt" refers to a belt which has been used less 
than 5 minutes on a running engine. 

• "Used belt" refers to a belt which has been used on a 
running engine for 5 minutes or more . 

• After in_stalling the drive belt. check t hat it fits prope rty 
in the ribbed grooves . IV-ribbed belt) 

VIS UA L LY CH ECK ALTERNATOR WIRING AND 
LISTEN FOR ABNO RM AL NOISES 
(al Check that the wiring is in good condition . 
(bl Check that there is no abnormal noi~e from the alter-

nator while the engine is running . 

6. INS PECT CHARGE WA RNIN G LIGHT CIRCUIT 
la) Warm up the engine and then tum it off . 
(b) Tum off all accessories. 
(c) Tum the starter switch to ON. Check that the cha rge 

warning light is lil 
Id) Start the engine . Check that the light goes out. 
If the light does not come on and go off as specif ied, 
troub leshoo t the warning light circuiL 

7. INSPECT CHA RGING CIRC UIT W ITHOUT LOAD 
NOTE: If a battery / alternator tester is available, connect 
the tester to the charging circ uit as per the manuf acturer's 
instructions . 
la) If a tester is not avai lable, connect a voltmeter and 

ammeter to the cha rging circuit as follows : 
• Disconnect the wire from terminal B of the alterna-

tor and connect the wire to the negative terminal 
of the ammeter . 

• Connect the test lead from the positive terminal of 
the ammeter to terminal B of the alternator . 

• Connect the positive lead of the voltmeter to ter-
minal B of the alternator. 

• Connect the negative lead of the voltmeter to body 
ground . 
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CHARGING SYSTEM - On-Vehicle Inspection 

lb) Check the amperage and voltage. 
Wrth the engine running at 2,000 rpm, check the 
reading on the ammeter and voltmeter. 

[w/o IC Regulator ] 
Standard amperage: Less than 1 0 A 
Stan dard voltage: 13 .8 - 14 .8 V 
(CE OPT: Cold area of the Europe) 

13 .8 - 14 .4 V 

If the voltage readi ng is greater than standard voltage, 
adjust the regulator or replace it. 
If the voltage reading is less than 13.8 V, check the alter-
nato r. 

[w/ IC Regulator] 
Standard amperag e: 
Sta nd ard voltage : 

Less than 10 A 
13.8 - 14 .4 V 

If the voltage reading is greater-than 14.4 V. replace the IC 
regulator . 

If the voltage reading is les's than 13 .8 V. check the alter -
nator as follows: 
• Remove the brus h holder cov er and connect the ter -

minal B wire in the original position. 
CAUTION: There is battery voltag e applied to ter -
mina l B so disconnect the battery terminal before 
be ginning work. 

• With the engine running at 2,000 rpm , connec t terminal 
F to body ground. 

0 

CHARGING SYSTEM On-Vehicle Inspection CH-7 

If the voltage reading is greater than 14 .4 V, replace the IC 
regulator. 
If the voltage reading is less than 13.8 V, repair the alter-
nator. 

8. CHECK CHARGING CIRCUIT WITH LOAD 
la) With the engine running at 2.000 rpm , tum on the 

high beam headlights and place the heater fan con-
tro l switch at HI. 

(b) Check the reading on the ammete r. 
Standa rd amperage : Mor e than 30 A 

If the ammeter reading is less than 30 A. repair the alter-
nator . (See page CH-9) 
NOTE: If the battery is fully charged, the indication will 
sometimes be less than 30 A. 
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If the voltage reading is greater than 14 .4 V, replace the IC 
regulator. 
If the voltage reading is less than 13.8 V, repair the alter-
nator. 

8. CHECK CHARGING CIRCUIT WITH LOAD 
la) With the engine running at 2.000 rpm , tum on the 

high beam headlights and place the heater fan con-
tro l switch at HI. 

(b) Check the reading on the ammete r. 
Standa rd amperage : Mor e than 30 A 

If the ammeter reading is less than 30 A. repair the alter-
nator . (See page CH-9) 
NOTE: If the battery is fully charged, the indication will 
sometimes be less than 30 A. 



CH-8 CHARGING SYSTE M Alternator 

ALTERNATOR(CV,CT,CE) 
COMPONENTS 

DISASSEMBLY OF ALTERNATOR 
1. R.EMOVE VACUUM PUMP 

Remove three bolts and vacuum pump with the O-ring. 

2.. REMOVE BRUSH COVER 
Remove two nuts, insulator, rubber washer, wir e clamp 
and brush cover . 

CHARGING SYSTEM - A lternator 

3. REMOVE BRUSH HOLDER 
[w/o IC Regulator] 

CH- 9 

{a) Remove the insulator and disconnect the lead wire. 
{b) Remove nut and pull out the brush holder . 

[w/ IC Regulator] 
(a) Remove the screw to the brush holder and discon-

nect the blue wirn. 
(b) Pull out the brush holder with the IC regulator, and 

then remove the screw and disconnect the whit.a 
wire . 

(cl Remove the two screws and separate the IC regulator 
and brush holder. 

4. REMOVE DRIVE END FRAME FROM STATOR 
(a} Remove the three through bolts. 
(b} Pull out the drive end frame from the stator. 
NOTE: If necessary, lightly tap the rotor shaft with a 
plastic hammer . 

5. REMOVE PULLEY AND FAN 
(a) Mount the rotor in a soft jaw vise: 
(bl Remove the pulley nut, spring washer, pulley and fan. 
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CHARGING SYSTI:M - Alternator 

CM0o7• 

6. REMOVE ROTOR FROM DRJVE END FRAME 
Using a press and socket wrench. press out the rotor 
spacer collars. 

7. REMOVE RECTIFIER END FRAME FROM STATOR ~lrND 
RECTIFIER HOLDER 
la) Remove the two rubber caps. 
fbl Remove the four nuts, condense r and two insula• toors. 
(cl Remove the rectifier end -frame from the sta tor . · 
Id) Remove the two insulators and two collars fronn . the 

rectifier holder ~ds. 

8. UNSOLDER STATOR LEADS FROM RECTIFIER 
HOLDER 
CAUTION : Protect rectifiers from heat us ing p:>l i iers 
and small wattage soldering iron. · -

INSPECTION OF ALTERNATOR 
Rotor 
1. INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check fo r continuity between th -.ee slip 
rings . 
Sta ndard res istan ce: 

w/ IC regulator Approx. 2.9 a 
w/o IC regulator Approx. 4 .0 !l 

If there is no continuity . replace the rotor. 

2. INSPECT THATROTOR IS NOT GROUNDED 
Using an ohmmeter, check tha t there is no continui 1 ""tVf/ be-
tween the slip ring and rotor . 
If there is continuity. replace the rotor. 

3. INSPECT SLIP RINGS 
Check that the slip rings are not rough or scored . 
If rough or scored, replace the rotor . 

CHARGING SYSTI:M - Alternato r CH-1 1 

C>t0l3' 

"""'"' 

°""""°"""'' 

Stator _ 
1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmmeter, check all coil leads for continuity. 
NOTE: At this time, the meeting wires should be con-
nected with solder. 
If there is no continuity, replace th!) stator . 

2. INSPECT THAT STATOR IS NOT GROUNDED 
Using an ohmmeter, check that there is no continuity be-
tween the coil leads and stator core. 
If there is continuity, replace the stator . 

Brush and Brush Holder 
1. MEASURE EXPOSED BRUSH LENGTH 

Using a scale. measure the exposed brush length. 
Minimum eJCposed length : 5.5 mm (0.2 17 in.I 
If the brush length is less than minimum. replace the 
brush. 

2. IF NECESSARY , REPLACE BRUSH 
(al Unsolder and remove the brush and spring. 

(b) Insert the brush wire through the spring . 
(c) Install the brush in the brush holder . 
Id) Solder the wire to the brush holder at standard 

length . 
Standard exposed length : 20.0 mm (0.787 in.l 
(e} Check that the brush moves smoothly in the brush 

holder . 
(fl Cut off the excess wire. 
(g) Apply insulation paint to the soldered point 

https://procarmanuals.com


CHARGING SYSTI:M - Alternator 

CM0o7• 
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rectifier holder ~ds. 

8. UNSOLDER STATOR LEADS FROM RECTIFIER 
HOLDER 
CAUTION : Protect rectifiers from heat us ing p:>l i iers 
and small wattage soldering iron. · -

INSPECTION OF ALTERNATOR 
Rotor 
1. INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check fo r continuity between th -.ee slip 
rings . 
Sta ndard res istan ce: 

w/ IC regulator Approx. 2.9 a 
w/o IC regulator Approx. 4 .0 !l 

If there is no continuity . replace the rotor. 

2. INSPECT THATROTOR IS NOT GROUNDED 
Using an ohmmeter, check tha t there is no continui 1 ""tVf/ be-
tween the slip ring and rotor . 
If there is continuity. replace the rotor. 

3. INSPECT SLIP RINGS 
Check that the slip rings are not rough or scored . 
If rough or scored, replace the rotor . 

CHARGING SYSTI:M - Alternato r CH-1 1 

C>t0l3' 

"""'"' 

°""""°"""'' 

Stator _ 
1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmmeter, check all coil leads for continuity. 
NOTE: At this time, the meeting wires should be con-
nected with solder. 
If there is no continuity, replace th!) stator . 

2. INSPECT THAT STATOR IS NOT GROUNDED 
Using an ohmmeter, check that there is no continuity be-
tween the coil leads and stator core. 
If there is continuity, replace the stator . 

Brush and Brush Holder 
1. MEASURE EXPOSED BRUSH LENGTH 

Using a scale. measure the exposed brush length. 
Minimum eJCposed length : 5.5 mm (0.2 17 in.I 
If the brush length is less than minimum. replace the 
brush. 

2. IF NECESSARY , REPLACE BRUSH 
(al Unsolder and remove the brush and spring. 

(b) Insert the brush wire through the spring . 
(c) Install the brush in the brush holder . 
Id) Solder the wire to the brush holder at standard 

length . 
Standard exposed length : 20.0 mm (0.787 in.l 
(e} Check that the brush moves smoothly in the brush 

holder . 
(fl Cut off the excess wire. 
(g) Apply insulation paint to the soldered point 



CH-12 CHARGING SYSTEM - Alternator 

Drive End Frame 

"'It~Itl 

CHOOS5 Of0056 

0<00$7 

Bearing 
1. INSPECT BEARING 

Check that the bearing is not rough or wom 
If necessary. replace the bearing. 

2. IF NECESSARY , REPLACE BEARING 
(a) Remove the following parts: 

(1) Screws 
(2) Felt cover 
(3) Felt 
(41 Retainer plate 
(5) Bearing 
(6) Plat~ washer 
(7) Felt 

lb) Install the felt. plate washer and bearing in the drive 
and frame. 

NOTE: If necessary, lightly tap the bearing with a plastic 
hammer. 

(cl Install the retain er plate, felt and felt cove r with the 
three bolts . 

ASSEMBLY OF AL TERNA TOR 
(See page CH-8) 

1. SOI.DER E.ACH STA-TOR LEAD TO RECTIFIER HOLDER 
CAUTION : Use pliers and a small wattage soldering 
iron to protect the re ctifiers from hea"t . 

CHARGI NG SYSTIM - Alternator CH-13 

2 . ASSEMBLE RECTIFIER END FRAME AND RECTIFIER 
HOLDER 
(al Place the two insula_tors on the positive side studs. 
lb) Place the two collars on the negative side studs. 
(cl Install the rectifier end frame on the rectifie r holder. 

Check that the wires are not touching the case. 

(di Place the two insulators on the positive side studs. 
(el Install the four nuts and condenso r on the studs. 
(fl Install the two rubber caps on the positive side studs. 

3. INSTALL ROTOR TO DRIVE END FRAME 
(a) Slide the thin spacer collar on the rotor shaft w ith the 

cup side facing the rotor . 
(b) Using a press install the drive end frame together 

with the thick spacer collar. 

4 . INSTALL FAN AND PULLEY 
(a) Mount the rotor in a soft jaw vise. 
(b) Slide the fan, pulley and spring washer on the rotor 

shaft. 
(cl Install and torque the nut. 
Torque : 900 kg-cm (65 ft-lb, 88 N·m) 

5. ASSEMBLE DRIVE END FRAME AND RECTIFI ER END 
FRAME 
(a) Install the drive end frame and rectifie r end frame 

with the three through bolts . 
(b) Make sure the rotor rotates smoothly. 
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CH-12 CHARGING SYSTEM - Alternator 

Drive End Frame 

"'It~Itl 

CHOOS5 Of0056 

0<00$7 

Bearing 
1. INSPECT BEARING 

Check that the bearing is not rough or wom 
If necessary. replace the bearing. 

2. IF NECESSARY , REPLACE BEARING 
(a) Remove the following parts: 

(1) Screws 
(2) Felt cover 
(3) Felt 
(41 Retainer plate 
(5) Bearing 
(6) Plat~ washer 
(7) Felt 

lb) Install the felt. plate washer and bearing in the drive 
and frame. 

NOTE: If necessary, lightly tap the bearing with a plastic 
hammer. 

(cl Install the retain er plate, felt and felt cove r with the 
three bolts . 

ASSEMBLY OF AL TERNA TOR 
(See page CH-8) 

1. SOI.DER E.ACH STA-TOR LEAD TO RECTIFIER HOLDER 
CAUTION : Use pliers and a small wattage soldering 
iron to protect the re ctifiers from hea"t . 

CHARGI NG SYSTIM - Alternator CH-13 

2 . ASSEMBLE RECTIFIER END FRAME AND RECTIFIER 
HOLDER 
(al Place the two insula_tors on the positive side studs. 
lb) Place the two collars on the negative side studs. 
(cl Install the rectifier end frame on the rectifie r holder. 

Check that the wires are not touching the case. 

(di Place the two insulators on the positive side studs. 
(el Install the four nuts and condenso r on the studs. 
(fl Install the two rubber caps on the positive side studs. 

3. INSTALL ROTOR TO DRIVE END FRAME 
(a) Slide the thin spacer collar on the rotor shaft w ith the 

cup side facing the rotor . 
(b) Using a press install the drive end frame together 

with the thick spacer collar. 

4 . INSTALL FAN AND PULLEY 
(a) Mount the rotor in a soft jaw vise. 
(b) Slide the fan, pulley and spring washer on the rotor 

shaft. 
(cl Install and torque the nut. 
Torque : 900 kg-cm (65 ft-lb, 88 N·m) 

5. ASSEMBLE DRIVE END FRAME AND RECTIFI ER END 
FRAME 
(a) Install the drive end frame and rectifie r end frame 

with the three through bolts . 
(b) Make sure the rotor rotates smoothly. 



CH- 14 CHARGING SYSTEM - Alternato r 

CH007J 

om-, 

6 . INSTALL BRUS H HOLDER 
[w/o IC Regulator] 
(a) Install the brush holder to the rectifier end frame with 

a nut. 
(b) Install the lead wire and insulator. 

[w/ IC Regulator} 
(a) Install the IC regulator on the brush holder with the 

two screws . 

(b) Connect the w hi1e wire to the IC regulator with the 
screw . 

(cl Insert the brush !holder into the rectifi er end frame . 
(d) Install the brush holder and blue wi.-e with th e screw . 

7 . INST ALL BRUSH HOLDER COVER 
(a) Place the brus h holder cover on the rectifier end 

frame . 
(b) Install the insu la t or and rubber washer to terminal B 

with the nut. 
(c) Install the wire clamp with the nut. 

8. INSTALL VACUU M PUMP 
(a) Place the 0-ring on the rectifier end frame . 
(b) Install the vacu u m pump with the three bolts . 

CHARGIN G SYS TE M - Alternator 

Al TERNA TOR (CM, CR) 
COMPONENTS 

.. 
Front Bearing 

Retainer 

--~- -Rub ber Insulator 
Cl>". G) = "' 

Brush Holder 1r · 
l Bearing Cover , ... .:::r~ .~-~-,-· 

1 n ,c,.: •. 
1

Spr,ng ~T 
Brush Rear End Cover 

Rectif ier Holder 

DISASSEMBLY OF ALTERNATOR 
1. REMOVE VACUUM PUMP 

Remove four bolts and vacuum pui:np. 

2. REMOVE REAR END COVER 
(a) Remove the nut and terminal insulator. 
(b) Remove the three nuts and end cover. 

CH- 15 

.. ,oo 
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CH- 14 CHARGING SYSTEM - Alternato r 

CH007J 

om-, 

6 . INSTALL BRUS H HOLDER 
[w/o IC Regulator] 
(a) Install the brush holder to the rectifier end frame with 

a nut. 
(b) Install the lead wire and insulator. 

[w/ IC Regulator} 
(a) Install the IC regulator on the brush holder with the 

two screws . 

(b) Connect the w hi1e wire to the IC regulator with the 
screw . 

(cl Insert the brush !holder into the rectifi er end frame . 
(d) Install the brush holder and blue wi.-e with th e screw . 

7 . INST ALL BRUSH HOLDER COVER 
(a) Place the brus h holder cover on the rectifier end 

frame . 
(b) Install the insu la t or and rubber washer to terminal B 

with the nut. 
(c) Install the wire clamp with the nut. 

8. INSTALL VACUU M PUMP 
(a) Place the 0-ring on the rectifier end frame . 
(b) Install the vacu u m pump with the three bolts . 

CHARGIN G SYS TE M - Alternator 

Al TERNA TOR (CM, CR) 
COMPONENTS 

.. 
Front Bearing 

Retainer 

--~- -Rub ber Insulator 
Cl>". G) = "' 

Brush Holder 1r · 
l Bearing Cover , ... .:::r~ .~-~-,-· 

1 n ,c,.: •. 
1

Spr,ng ~T 
Brush Rear End Cover 

Rectif ier Holder 

DISASSEMBLY OF ALTERNATOR 
1. REMOVE VACUUM PUMP 

Remove four bolts and vacuum pui:np. 

2. REMOVE REAR END COVER 
(a) Remove the nut and terminal insulator. 
(b) Remove the three nuts and end cover. 

CH- 15 

.. ,oo 



CH- 16 CHARGING SYSTEM Alternator 

3. REMOVE BRUSH HOLDER AND IC REGULATOR 
Remove the five screws, brush holder and IC regulator. 

4 . REMOVE RECTIFIER HOLDER 
Remove the fo ur scre ws , rectifier holder and rub~ r 
insulators. 

5. REMOVE REAR END FRAME 
Remove the f our nuts. 

6. REMOVE ROTOR FROM DRIVE END FRAME 
Using SST and a press. remove the rotor from drive errn d 
frame. 
SST 09286-4601 1 

CHARGING SYl?TEM - Alternator CH-17 

0,0190 

OI0\91 

INSPECTION AND REPAIR OF ALTERNATOR 
Rotor 
1 . INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check for continuity between the slip 
rings. 
Standard resistance : less than 30 
If there is no continuity, replac.e the rotor . 

2. INSPECT ROTOR FOR GROUND 
Using an ohmme ter, check that there is no continuity be-
tween the slip ring and rotor . If there is continuity. replace 
the rotor . 

3. INSPECT SUP RINGS 
(a) Check that the slip rings are not rough or scored. If 

rough or scored, replace the rotor . 
(bl Using calipers, measure the slip ring diamete r. 
If the diameter of the slip ring is less than the minimum, 
replace the rotor . 
Standard diameter: 14.0 - 14.4 mm 

(0.551 - 0 .567 in.) 
Minimum diameter: 14.0 mm (0.561 in.I 

Stator 
1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmm eter, check all leads for continuity . If there 
is no cont inuity, replace the drive end frame assembly. 

2. INSPECT THAT STATOR IS NOT GROUNDED 
Using an ohmmeter , check that there is no continuity be-
tween the coil leads and drive end frame. 
If there is continuity. replace the drive end frame assemb-
ly. 
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CH- 16 CHARGING SYSTEM Alternator 

3. REMOVE BRUSH HOLDER AND IC REGULATOR 
Remove the five screws, brush holder and IC regulator. 

4 . REMOVE RECTIFIER HOLDER 
Remove the fo ur scre ws , rectifier holder and rub~ r 
insulators. 

5. REMOVE REAR END FRAME 
Remove the f our nuts. 

6. REMOVE ROTOR FROM DRIVE END FRAME 
Using SST and a press. remove the rotor from drive errn d 
frame. 
SST 09286-4601 1 

CHARGING SYl?TEM - Alternator CH-17 

0,0190 

OI0\91 

INSPECTION AND REPAIR OF ALTERNATOR 
Rotor 
1 . INSPECT ROTOR FOR OPEN CIRCUIT 

Using an ohmmeter, check for continuity between the slip 
rings. 
Standard resistance : less than 30 
If there is no continuity, replac.e the rotor . 

2. INSPECT ROTOR FOR GROUND 
Using an ohmme ter, check that there is no continuity be-
tween the slip ring and rotor . If there is continuity. replace 
the rotor . 

3. INSPECT SUP RINGS 
(a) Check that the slip rings are not rough or scored. If 

rough or scored, replace the rotor . 
(bl Using calipers, measure the slip ring diamete r. 
If the diameter of the slip ring is less than the minimum, 
replace the rotor . 
Standard diameter: 14.0 - 14.4 mm 

(0.551 - 0 .567 in.) 
Minimum diameter: 14.0 mm (0.561 in.I 

Stator 
1. INSPECT STATOR FOR OPEN CIRCUIT 

Using an ohmm eter, check all leads for continuity . If there 
is no cont inuity, replace the drive end frame assembly. 

2. INSPECT THAT STATOR IS NOT GROUNDED 
Using an ohmmeter , check that there is no continuity be-
tween the coil leads and drive end frame. 
If there is continuity. replace the drive end frame assemb-
ly. 



CHARGING SYSTEM - Alternator 

Brush and Brush Holder 
1. MEASURE EXPOSED BRUSH LENGTH 

Minimum exposed length : 4.5 mm (0,177 in.I 
If the brush length is less than the minimum, replace the 
brush . 

2. IF NECESSARY , REPLACE BRUSH 
la) Unsolder and remove the brush and the spring. 
lb) Put the brush wire through the spring and inse rt the 

brush holder . 

(cl Solder the wire to the brush holder as shown. 
Stan dard exposed length : 10.5 mm _(0.413 in.l 
(d) Check that the brush moves smoothly in the brus h 

holder . 
(el Cut off the excess wire . 

Bearings 
1. INSPECT FRONT BEARING 

Check that the front bearing is not rough or worn . 
If necessary, replace the bearing . 

2. IF NECESSARY , REPLACE FRONT BEARING 
Remove the four screws and bearing retainer. and replace 
the front bearing . 

CHARGING SYSTEM - Alternator CH- 19 

CM0199 

CH0062 

3. INSPECT REAR BEARING 
Check that the rear bearing is not rough or worn. 
If necessary, replace the bearing. 

4. IF NECESSARY , REPLACE REAR BEARING 
(al Using SST. remove the rear bearing with the bearing 

cover from the rotor shaft 
SST 09820-00021 
CAUTION: Be careful not to damage the fan . 

(b) Using SST, in.stall the rear bearing and bearing cover 
onto the rotor shaft. 

SST 09 820-00030 

ASSEMBLY OF ALTERNATOR 
(See page CH-15) 

1. INST All ROTOR TO DRIVE END FRAME 

2. INSTALL REAR END FRAME 
(a) Using a plastic hamm er. lightly tap the rear end framO 

on the drive end frame . 
lb) Install the four nuts . 

3. INSTALL RECTIFIER HOLDER 
(a} Install the four rubber in sulators on the lead w ires. 
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CHARGING SYSTEM - Alternator 

Brush and Brush Holder 
1. MEASURE EXPOSED BRUSH LENGTH 

Minimum exposed length : 4.5 mm (0,177 in.I 
If the brush length is less than the minimum, replace the 
brush . 

2. IF NECESSARY , REPLACE BRUSH 
la) Unsolder and remove the brush and the spring. 
lb) Put the brush wire through the spring and inse rt the 

brush holder . 

(cl Solder the wire to the brush holder as shown. 
Stan dard exposed length : 10.5 mm _(0.413 in.l 
(d) Check that the brush moves smoothly in the brus h 

holder . 
(el Cut off the excess wire . 

Bearings 
1. INSPECT FRONT BEARING 

Check that the front bearing is not rough or worn . 
If necessary, replace the bearing . 

2. IF NECESSARY , REPLACE FRONT BEARING 
Remove the four screws and bearing retainer. and replace 
the front bearing . 

CHARGING SYSTEM - Alternator CH- 19 

CM0199 

CH0062 

3. INSPECT REAR BEARING 
Check that the rear bearing is not rough or worn. 
If necessary, replace the bearing. 

4. IF NECESSARY , REPLACE REAR BEARING 
(al Using SST. remove the rear bearing with the bearing 

cover from the rotor shaft 
SST 09820-00021 
CAUTION: Be careful not to damage the fan . 

(b) Using SST, in.stall the rear bearing and bearing cover 
onto the rotor shaft. 

SST 09 820-00030 

ASSEMBLY OF ALTERNATOR 
(See page CH-15) 

1. INST All ROTOR TO DRIVE END FRAME 

2. INSTALL REAR END FRAME 
(a) Using a plastic hamm er. lightly tap the rear end framO 

on the drive end frame . 
lb) Install the four nuts . 

3. INSTALL RECTIFIER HOLDER 
(a} Install the four rubber in sulators on the lead w ires. 



CH-20 CHA RGING SYST EM - Alternator 

(b) Install the rectifier w ith four screws. 

4 . INSTALL BRUSH HOLDER AND IC REGULATOR 
(a) Temporarily install the IC regulato r and brush holder 

with the screw. 
(b) Place the brush holder cover to the brush holder . 
(cl Install the IC regulator and brus h holder to the rear 

end frame as shown in the figure . 
NOTE: 
• Make sure the brush holder's cover doesn't slip to one 

side during installation . 
• Make sure the gap between the brush holder and con-

nector is at least 1 mm l0 .04 in.) . 
(d) Install the brush holder and IC regulator wi1h the five 

screws . 

5. INSTALL REAR END COVER 
la) Install the end cover with the three nuts. 
(b) Install the termin al insulator with the nut. 

6. INSTA L L VACUUM PUMP 
Install the vacuum pump with the four bolts . 

CHARGING SYSTEM - Alternator Regulator CH-2 1 

CHOI$) Cttl)l!.4 

°"'' .. 

AL TERNA TOR REGULATOR 
INSPECTION OF ALTERNATOR REGULATOR 
1. DISCONNECT REGULATOR CONNECTOR 

2. REMO VE TWO MOUNTING BOLTS AND REGULATOR 

3. IN SPECT POINT SURFACES FOR BURN ANO 
DAMAGE 
If defective, replace the regulator. 

4 . MEASURE RESISTANCE BETWEEN TERMINALS 
(al Using an ohmmeter , measure the resistance between 

terminals IG and F. 
Resistance (volt age regulator): 

At rest O fl 
Pulled in Approx . 11 !l 

(bl Using an ohmme ter, measure the resistance between 
termina ls L and E. 

Resistance (voltage relay ): 
At rest O fl 
Pulled in Approx. 100 fl 

le) Us ing an ohmmeter, measure the resistance between 
terminals B and E. 

Resistance (voltage rel ay) : 
At res t Infinity 
Pull ed in Approx. 1 00 n 
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CH-20 CHA RGING SYST EM - Alternator 

(b) Install the rectifier w ith four screws. 

4 . INSTALL BRUSH HOLDER AND IC REGULATOR 
(a) Temporarily install the IC regulato r and brush holder 

with the screw. 
(b) Place the brush holder cover to the brush holder . 
(cl Install the IC regulator and brus h holder to the rear 

end frame as shown in the figure . 
NOTE: 
• Make sure the brush holder's cover doesn't slip to one 

side during installation . 
• Make sure the gap between the brush holder and con-

nector is at least 1 mm l0 .04 in.) . 
(d) Install the brush holder and IC regulator wi1h the five 

screws . 

5. INSTALL REAR END COVER 
la) Install the end cover with the three nuts. 
(b) Install the termin al insulator with the nut. 

6. INSTA L L VACUUM PUMP 
Install the vacuum pump with the four bolts . 

CHARGING SYSTEM - Alternator Regulator CH-2 1 

CHOI$) Cttl)l!.4 

°"'' .. 

AL TERNA TOR REGULATOR 
INSPECTION OF ALTERNATOR REGULATOR 
1. DISCONNECT REGULATOR CONNECTOR 

2. REMO VE TWO MOUNTING BOLTS AND REGULATOR 

3. IN SPECT POINT SURFACES FOR BURN ANO 
DAMAGE 
If defective, replace the regulator. 

4 . MEASURE RESISTANCE BETWEEN TERMINALS 
(al Using an ohmmeter , measure the resistance between 

terminals IG and F. 
Resistance (volt age regulator): 

At rest O fl 
Pulled in Approx . 11 !l 

(bl Using an ohmme ter, measure the resistance between 
termina ls L and E. 

Resistance (voltage relay ): 
At rest O fl 
Pulled in Approx. 100 fl 

le) Us ing an ohmmeter, measure the resistance between 
terminals B and E. 

Resistance (voltage rel ay) : 
At res t Infinity 
Pull ed in Approx. 1 00 n 



CH-22 CHARGING SYSTE M - Alternator Regulator 

(d) Using an ohmmeter, measure the resisfance between ,, 
termina l s B and L 

Resistance (voltage relay): 
At rest Infinity 
Pulled in O fi 

(e) Using an ohmmeter. measure the resistance between, , 
lerminals N and E. 

Resistance : Approx. 24 n 
If any of the above checks are not as specified. replace the!! 
alternator regulator . 

VOLTAGE ADJUSTMENT OF ALTERNATOR 
REGULATOR 
1 . TO ADJUST VOLTAGE REGULATOR. BENO 

REGULATOR ADJUSTING ARM 
Regulating vo ltag e: 13 .8 - 1,.s V 
(CE OPt: Co ld area of t h e Eur ope) 

13.8 - 14 .4 V 

2. TO ADJUST VOLTAGE RELAY, BEND RELAY 
ADJUSTING ARM 
Relay actuating vo l tage: 4 .0 - 5.8 V 

4 

CHARGING SYSTEM - Charge Light Relay CH-23 

CHARGE LIGHT RELAY 
(w/ IC Regulator Typ~) 
INSPECTION OF CHARGE LIGHT RELAY 

LOCATION : In the driver's kick panel. 

1. INSPE CT RELAY CONTINUITY 
(al Using an ohmmeter, check that there is no continuity 

between termina ls 1 and 2. 
(b) Connect an ohmmeter positive lead to terminal 3 Ind 

negative lead to terminal 4 and check that there It 
continuity. 

(c) Reverse polarity of test leads and ch'eck that there Is 
no continuity. 

If continuity is not as specified. replace the relay. 

2 . INSPECT RELAY OPERATIO N 
(a) Connect a positive lead from the battery to terminal 

3. 
(b) Connect a negative lead from the battery to _terminal 

4. 
(c) Using an ohmmeter. check for continuity between 

terminals 1 and 2. 
If there is no continuity, replace the relay. 
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CH-22 CHARGING SYSTE M - Alternator Regulator 

(d) Using an ohmmeter, measure the resisfance between ,, 
termina l s B and L 

Resistance (voltage relay): 
At rest Infinity 
Pulled in O fi 

(e) Using an ohmmeter. measure the resistance between, , 
lerminals N and E. 

Resistance : Approx. 24 n 
If any of the above checks are not as specified. replace the!! 
alternator regulator . 

VOLTAGE ADJUSTMENT OF ALTERNATOR 
REGULATOR 
1 . TO ADJUST VOLTAGE REGULATOR. BENO 

REGULATOR ADJUSTING ARM 
Regulating vo ltag e: 13 .8 - 1,.s V 
(CE OPt: Co ld area of t h e Eur ope) 

13.8 - 14 .4 V 

2. TO ADJUST VOLTAGE RELAY, BEND RELAY 
ADJUSTING ARM 
Relay actuating vo l tage: 4 .0 - 5.8 V 

4 

CHARGING SYSTEM - Charge Light Relay CH-23 

CHARGE LIGHT RELAY 
(w/ IC Regulator Typ~) 
INSPECTION OF CHARGE LIGHT RELAY 

LOCATION : In the driver's kick panel. 

1. INSPE CT RELAY CONTINUITY 
(al Using an ohmmeter, check that there is no continuity 

between termina ls 1 and 2. 
(b) Connect an ohmmeter positive lead to terminal 3 Ind 

negative lead to terminal 4 and check that there It 
continuity. 

(c) Reverse polarity of test leads and ch'eck that there Is 
no continuity. 

If continuity is not as specified. replace the relay. 

2 . INSPECT RELAY OPERATIO N 
(a) Connect a positive lead from the battery to terminal 

3. 
(b) Connect a negative lead from the battery to _terminal 

4. 
(c) Using an ohmmeter. check for continuity between 

terminals 1 and 2. 
If there is no continuity, replace the relay. 



CH-24 CHARGll'IIG SYSTEM - Engine _!vlain Relay 

ENGINE. MAIN RELAY 
(CE80, CV, CT) 
INSPECTION OF ENGINE MAIN RELAY 

LOCATION: In the engine comparnne nt relay box. -

1. INSPECT RELAY CONTINUITY 
Using an ohmmete(, check for continuity between each 
terminal 

Between terminals Condition 

1 - 3 Continuity 

2-4 Continuity 

4-5 No continuity 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 
{al Connect a posilive lead from the battery to terminal 

3 . 
(bl Connect a negative lead from the battery to terminal 

1. 
(cl Using an ohmmeter, check for continuity between 

each terminal 

Between terminal Condition 

2-4 No continuity 

4-5 Continuity 

If cont inuity is not as specified, replace the relay. 

4 3 

No Co ntinuity 
CT:) 

CHARGING SYSTEM - Engine Main Relay 

ENGINE MAIN RELAY 
(CE70, CM, CR) 

· ·'CH-25 

INSPECTION OF ENGINE MAIN RELAY 
LOCATION 
CE70: In the engine compartment relay box. 
CM. CR: Under the instrument panel in the realy box. 

1. INSPECT RELAY CONTINUITY 
(al Using an ohmmeter. check that there is continuity 

between terminals 1 and 3. 
(b) Using an ohmmeter , check that there is no continuity 

between terminals 2 and 4. 
If continuity is not as specfied, replace the relay. 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals 1 and 3. 
(b) Using an ohmmeter. check that there is continuity 

between terminals 2 and 4 . 
If there is no continuity. replace the relay. 
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CH-24 CHARGll'IIG SYSTEM - Engine _!vlain Relay 

ENGINE. MAIN RELAY 
(CE80, CV, CT) 
INSPECTION OF ENGINE MAIN RELAY 

LOCATION: In the engine comparnne nt relay box. -

1. INSPECT RELAY CONTINUITY 
Using an ohmmete(, check for continuity between each 
terminal 

Between terminals Condition 

1 - 3 Continuity 

2-4 Continuity 

4-5 No continuity 

If continuity is not as specified, replace the relay. 

2. INSPECT RELAY OPERATION 
{al Connect a posilive lead from the battery to terminal 

3 . 
(bl Connect a negative lead from the battery to terminal 

1. 
(cl Using an ohmmeter, check for continuity between 

each terminal 

Between terminal Condition 

2-4 No continuity 

4-5 Continuity 

If cont inuity is not as specified, replace the relay. 

4 3 

No Co ntinuity 
CT:) 

CHARGING SYSTEM - Engine Main Relay 

ENGINE MAIN RELAY 
(CE70, CM, CR) 

· ·'CH-25 

INSPECTION OF ENGINE MAIN RELAY 
LOCATION 
CE70: In the engine compartment relay box. 
CM. CR: Under the instrument panel in the realy box. 

1. INSPECT RELAY CONTINUITY 
(al Using an ohmmeter. check that there is continuity 

between terminals 1 and 3. 
(b) Using an ohmmeter , check that there is no continuity 

between terminals 2 and 4. 
If continuity is not as specfied, replace the relay. 

2. INSPECT RELAY OPERATION 
(a) Apply battery voltage between terminals 1 and 3. 
(b) Using an ohmmeter. check that there is continuity 

between terminals 2 and 4 . 
If there is no continuity. replace the relay. 
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SERVICE SPECIFICATIONS - Engine Mechanical 

ENGINE M,ECHANICAL · 
Specifications 

Drive belt deflection or tension 
FR Vehicles 

Fan - Alternator New belt 
Used belt 

PS Pump - Crankshaft New belt 
Used belt 

A/C Compressor - Crankshaft 
New belt 
Used belt 

FF Vehicles 
Altemator - Crankshaft New belt 

Used belt 
PS Pump - Crankshaft New belt 

Used belt 
A/C Compressor - Crankshaft 

CE80 w/o PS New belt 

CE80 w/ PS 
and Others 

Engine oil capaci1y 
FR Vehicles 

FF Vehicles 

2C-T 

Injection timing 

Used belt 
New belt 
Used belt 

Ory fiH 
Drain and refill 

w / 0,1 filter change 
wl o Oa filter change 

Ory f",ll 
Drain-and refill 

w/ Oil filter change 
w/o Oil filter change 

Dry fill 
Drain and refill 

w/ 0,1 filter change 
wl o Oil mte, change 

!At 0. 77 - 0.83 mm (0.0303 - 0 .0327 in.l 
Plunger littl 

Injection order 
Valve clearance (Cold) 

Idle speed 
Maximum speed 

Intake 
E•haust 

CV 
Others 

Compression pressure at 250 rpm STD 
Limit 

Differential of pressure between each cylinder 

with 10 kg (22.0 lb, 98 N) 

9.0 - 11 .0 mm 
12.0 - 14.0 mm 
7.5 - 9.5 mm 
9.5 - 12.5 mm 

6.5 - 7.5 mm 
7.5 - 10.0 mm 

9 .0 - 11 .0mm 
12.0 - 14.0 mm 
11.0 - 14.0mm 
15.0 - 18.0 mm 

5.0 - 6.0mm 
6 .0- 7 .0 mm 
11.0 - 14.0 mm 
1 5.0 - 18.0 mm 

5.3 liters 

4.5 liters 
3.8 liters 
4.8 liters 

4.3 liters 
3.8 .liters 
5.0 liters 

4.3 fiters 
3.8 liters 
O"TDC 

1-3-4 - 2 

0.354 - 0.433 in. 
0.472 - 0.551 in. 
0.295 - 0.374 in. 
0.37 4 - 0.492 in. 

0.256 - 0.295 in. 
0.29 5 - 0.394 in. 

0.354 - 0.433 in. 
0.4 72 - 0.551 in. 
0.433 - 0.55 1 in. 
0.591 - 0.709 in. 

0.19 7 - 0.236 in. 
0.23 6 - 0 .276 in. 
0.433 - 0 .551 in. 
0 .591 - 0 .709 in. 

5.6 us Qts 

4 .8 us qts 
4.0 us qts 
5.1 us qts 

4 .5 US qts 
4.0 US qts 
5.3 US qts 

4.5 US Qts 
4.0 US qts 

w/SST (Reference) 

40-60kg 
20- 40kg 
45 - 55 kg 
20 - 35 kg 

45 - 55 kg 
20 - 35 kg 

40-60kg 
20 - 40kg 
55 - -65 kg 
25 - 40 kg 

70 - 80 kg 
30 - 45 kg 
55 - 65 kg 
25 - 40 kg 

4 . 7 Imp. qts 

4.0 Imp. qts 
3,3 Imp. qts 
4. 2 Imp. qts 

3,8 Imp. qts 
3.3 Imp . qts 
4.4 Imp. qts 

3.8 Imp. qts 
3.3 Imp. qts 

0 .20 - 0 .30 mm 
0.25 - 0 .35 mm 

0 .008 - 0.01 2 in. 
0.010 - 0.01 4 in. 

7 50 - 850 rpm 
5, 100 - 5,200 rpm 
5,300 - 5.400 rpm 
30 .0 kg/cm• 427 psi 
25.0 kg/ cm> 356 psi 

2.,942 kPa 
2,452 kPa 

Less than 5.0 kg/cm• (71 psi, 490 kPa) 

SERVICE.SPECIFICATIONS - Engine Mechanica l. A-3 

Specifications (Cont 'd) 
Cyfinder heac Read surface warpa ge Limit ·D.2 mm 0 .008 in. 

Manifold surface warpage IN & EX Limit 0.2 mm 0 .008 in .. 
Valve seat Refacing angle 30•. 45°. so· 

Contacting angle 45° 
Contacting width Intake 1.2 - 1.6 mm 0 .047 0.063 in. 

Exhaust 1.6 - 2.0 mm 0 .063 - 0.07_9 in. 
Valve guide Inner diameter 8 .01 - 8.03 mm 0.3154 - 0.3161 in. 
bushing Outer diameter STD 13.040 - 13,051 mm 0.5134 - 0.5138 in. 

0 / S type 0 .05 13.090 - 13.10 1 mm 0.5154 - 0.5168 In 
Replacing temperature (cylinder head side) 9o•c 194"F 

Valve Valve overall length STD Intake 105 .70 mm 4 .1614 in. 
Exhaust 105.35 mm 4.1476 in. 

Limit Intake 105 .20 mm 4.1417 in. 
Exhaust 104.85 mm 4.1476 in. 

,Valve face angle IN & EX 44.5 ° 
Stem diameter Intake 7.975 - 7.990 mm 0.3140 - 0.3140 In. 

Exhaust 7.960 - 7.975 mm 0.3134 - 0.314'0 In. 
Stem oil clearance STD Intake 0 .020 - 0 .055 mm 0 .000 8 - 0.0022 In, 

Exhaust 0 .035 - 0 .070 mm 0 .0014 - 0.0028 in. 
Limit Intake 0.08 mm 0.0031 in. 

Exhaust 0 .10 mm 0.0039 in. 
Valve head edge thickness Limit Intake 0 .9mm 0.035 in. 

Exhaust 1.0 mm 0.0 39 in. 
Valve spring Free length 475 mm 1.870 in. 

Installed length 40 .3 mm 1.587 in. 
lnstaffed load . $TO 22.9 - 25 .3 kg 50 .5 - 55.8 lb 225 - 248 N 
Squareness Limit 2 .0mm 0 .079 in. 

Camshaft Thrust clearance STD 0 .08 - 0.18 mm 0 .0031 - 0.0071 in. 
Limit 0 .25 mm 0.0098 in. 

Journal oil clearance STD 0 .037 - 0 .073 mm 0.00 15 - 0 .0029 in. 
Limit 0 .1 mm 0.004 in. 

Journa l diameter 27.979 - 27.995 mm 1.1015 - 1.1022 in. 
Circle runout Limit 0.06 mm 0.0024 In. 
Cam lobe hight 

Intake STD 2C-T 46 .325 - 46 .475 mm 1.8238 - 1.8297 in. 
Others 46.725 - 46 .875 mm 1.8396 - 1.8455 in. 

Limit 2C-T 45 .925 mm 1.808 1 in. 
01hers 46.325 mm 1 .8238 in. 

Exhaust STD 47 .335 - 47.485 mm 1.8636 - 1.8695 in. 
Limit 46.835 mm 1.ll439 in. 

Valve li'fter Outer diameter STD 37.922 - 37 ,932 mm 1.4930 - 1.4934 in. 
Valve lifter o~ clearance STD 0 .028 - 0.053 mm 0.0011 - 0 .0021 in. 

Limit ·0.10mm 0.0039 in. 
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SERVICE SPECIFICATIONS - Engine Mechanical 

ENGINE M,ECHANICAL · 
Specifications 

Drive belt deflection or tension 
FR Vehicles 

Fan - Alternator New belt 
Used belt 

PS Pump - Crankshaft New belt 
Used belt 

A/C Compressor - Crankshaft 
New belt 
Used belt 

FF Vehicles 
Altemator - Crankshaft New belt 

Used belt 
PS Pump - Crankshaft New belt 

Used belt 
A/C Compressor - Crankshaft 

CE80 w/o PS New belt 

CE80 w/ PS 
and Others 

Engine oil capaci1y 
FR Vehicles 

FF Vehicles 

2C-T 

Injection timing 

Used belt 
New belt 
Used belt 

Ory fiH 
Drain and refill 

w / 0,1 filter change 
wl o Oa filter change 

Ory f",ll 
Drain-and refill 

w/ Oil filter change 
w/o Oil filter change 

Dry fill 
Drain and refill 

w/ 0,1 filter change 
wl o Oil mte, change 

!At 0. 77 - 0.83 mm (0.0303 - 0 .0327 in.l 
Plunger littl 

Injection order 
Valve clearance (Cold) 

Idle speed 
Maximum speed 

Intake 
E•haust 

CV 
Others 

Compression pressure at 250 rpm STD 
Limit 

Differential of pressure between each cylinder 

with 10 kg (22.0 lb, 98 N) 

9.0 - 11 .0 mm 
12.0 - 14.0 mm 
7.5 - 9.5 mm 
9.5 - 12.5 mm 

6.5 - 7.5 mm 
7.5 - 10.0 mm 

9 .0 - 11 .0mm 
12.0 - 14.0 mm 
11.0 - 14.0mm 
15.0 - 18.0 mm 

5.0 - 6.0mm 
6 .0- 7 .0 mm 
11.0 - 14.0 mm 
1 5.0 - 18.0 mm 

5.3 liters 

4.5 liters 
3.8 liters 
4.8 liters 

4.3 liters 
3.8 .liters 
5.0 liters 

4.3 fiters 
3.8 liters 
O"TDC 

1-3-4 - 2 

0.354 - 0.433 in. 
0.472 - 0.551 in. 
0.295 - 0.374 in. 
0.37 4 - 0.492 in. 

0.256 - 0.295 in. 
0.29 5 - 0.394 in. 

0.354 - 0.433 in. 
0.4 72 - 0.551 in. 
0.433 - 0.55 1 in. 
0.591 - 0.709 in. 

0.19 7 - 0.236 in. 
0.23 6 - 0 .276 in. 
0.433 - 0 .551 in. 
0 .591 - 0 .709 in. 

5.6 us Qts 

4 .8 us qts 
4.0 us qts 
5.1 us qts 

4 .5 US qts 
4.0 US qts 
5.3 US qts 

4.5 US Qts 
4.0 US qts 

w/SST (Reference) 

40-60kg 
20- 40kg 
45 - 55 kg 
20 - 35 kg 

45 - 55 kg 
20 - 35 kg 

40-60kg 
20 - 40kg 
55 - -65 kg 
25 - 40 kg 

70 - 80 kg 
30 - 45 kg 
55 - 65 kg 
25 - 40 kg 

4 . 7 Imp. qts 

4.0 Imp. qts 
3,3 Imp. qts 
4. 2 Imp. qts 

3,8 Imp. qts 
3.3 Imp . qts 
4.4 Imp. qts 

3.8 Imp. qts 
3.3 Imp. qts 

0 .20 - 0 .30 mm 
0.25 - 0 .35 mm 

0 .008 - 0.01 2 in. 
0.010 - 0.01 4 in. 

7 50 - 850 rpm 
5, 100 - 5,200 rpm 
5,300 - 5.400 rpm 
30 .0 kg/cm• 427 psi 
25.0 kg/ cm> 356 psi 

2.,942 kPa 
2,452 kPa 

Less than 5.0 kg/cm• (71 psi, 490 kPa) 

SERVICE.SPECIFICATIONS - Engine Mechanica l. A-3 

Specifications (Cont 'd) 
Cyfinder heac Read surface warpa ge Limit ·D.2 mm 0 .008 in. 

Manifold surface warpage IN & EX Limit 0.2 mm 0 .008 in .. 
Valve seat Refacing angle 30•. 45°. so· 

Contacting angle 45° 
Contacting width Intake 1.2 - 1.6 mm 0 .047 0.063 in. 

Exhaust 1.6 - 2.0 mm 0 .063 - 0.07_9 in. 
Valve guide Inner diameter 8 .01 - 8.03 mm 0.3154 - 0.3161 in. 
bushing Outer diameter STD 13.040 - 13,051 mm 0.5134 - 0.5138 in. 

0 / S type 0 .05 13.090 - 13.10 1 mm 0.5154 - 0.5168 In 
Replacing temperature (cylinder head side) 9o•c 194"F 

Valve Valve overall length STD Intake 105 .70 mm 4 .1614 in. 
Exhaust 105.35 mm 4.1476 in. 

Limit Intake 105 .20 mm 4.1417 in. 
Exhaust 104.85 mm 4.1476 in. 

,Valve face angle IN & EX 44.5 ° 
Stem diameter Intake 7.975 - 7.990 mm 0.3140 - 0.3140 In. 

Exhaust 7.960 - 7.975 mm 0.3134 - 0.314'0 In. 
Stem oil clearance STD Intake 0 .020 - 0 .055 mm 0 .000 8 - 0.0022 In, 

Exhaust 0 .035 - 0 .070 mm 0 .0014 - 0.0028 in. 
Limit Intake 0.08 mm 0.0031 in. 

Exhaust 0 .10 mm 0.0039 in. 
Valve head edge thickness Limit Intake 0 .9mm 0.035 in. 

Exhaust 1.0 mm 0.0 39 in. 
Valve spring Free length 475 mm 1.870 in. 

Installed length 40 .3 mm 1.587 in. 
lnstaffed load . $TO 22.9 - 25 .3 kg 50 .5 - 55.8 lb 225 - 248 N 
Squareness Limit 2 .0mm 0 .079 in. 

Camshaft Thrust clearance STD 0 .08 - 0.18 mm 0 .0031 - 0.0071 in. 
Limit 0 .25 mm 0.0098 in. 

Journal oil clearance STD 0 .037 - 0 .073 mm 0.00 15 - 0 .0029 in. 
Limit 0 .1 mm 0.004 in. 

Journa l diameter 27.979 - 27.995 mm 1.1015 - 1.1022 in. 
Circle runout Limit 0.06 mm 0.0024 In. 
Cam lobe hight 

Intake STD 2C-T 46 .325 - 46 .475 mm 1.8238 - 1.8297 in. 
Others 46.725 - 46 .875 mm 1.8396 - 1.8455 in. 

Limit 2C-T 45 .925 mm 1.808 1 in. 
01hers 46.325 mm 1 .8238 in. 

Exhaust STD 47 .335 - 47.485 mm 1.8636 - 1.8695 in. 
Limit 46.835 mm 1.ll439 in. 

Valve li'fter Outer diameter STD 37.922 - 37 ,932 mm 1.4930 - 1.4934 in. 
Valve lifter o~ clearance STD 0 .028 - 0.053 mm 0.0011 - 0 .0021 in. 

Limit ·0.10mm 0.0039 in. 



SERVICE SPECIFICATIONS - Engine Mechanical SERVICE SPECIFICATIONS - Engine Mechanical A-5 

Specifications (Cont'd) Specifications (Cont'd) 
Intake and Manifold surface warpage Limit IN&EX 0.4mm 0.016 in. exhaust Crankshaft Thrus.t clearance STD 0.04 - 0.24 mm 0.0016 - 0.0094 in. 
manifold Limit 0.3mm 0.012 in. 
No. 2 air Manifold surface warpage Llmit 0.4mm 0.016 in. intake 
manifold 

Thrust washer thickness STD 2.430 - 2.480 mm 0.0957 - 0 .0976 in. 
0 /S type 0 .1 25 2.555 - 2.605 mm 0.1006 - 0.1026 in. 
0/S type 0.250 2 .680 - 2.730 mm 0.1055 - 0.1075 in. 

Combustion Protrusion 0.01 - 0.07 mm 0.0004 - 0.0028 In. chamber Shim size 0.05 mm 10.0020 inJ, 0.10 mm (0.0039 in.) 
Main journal oil clearance STD 0 .034 - 0.065 mm 0.0013 - 0.0026 in. 

limit 0.1 mm 0 .004 in. 
Idler puHey Free length 51.93 mm 2.0445 in. tension spring Installed tension at 63 mm {2.48 in.I 4 .3 kg 9 .5 ft, 42 N 

Main journal diameter STD 56.985 - 57.000 mm 2..2435 - 2.2441 in. 
Crank pin 08 clearance STD 0 .044 - 0 .072 mm 0.0017 - 0.0028 in. 

Cylinder !>lock Warpage limit 0.20 mm 0.0079 in. 
Cylinder bore STD IC series 83.00 - 83.03 mm 3.2677 - 3.2689 in. 

2C series 86.00 - 86.03 mm 3.3858 - 3.3870 in. 

Umit 0.1 mm 0 .004 in. 
Crank pin diameter STD 50.488 - 50.500 mm 1.9877 - 1.9882 in. 
Circle runout Limit 0 .1 mm 0 .004 in. 

Cylinder bore wear 
1 C series- • -

Main journal taper and Limit 0.02 mm 0 .0008 in. 
out-of-round 

On standard sized piston Limit 83 .23 mm 3.2768 in. 
On oversized piston (0/ S 0.50) Limit 83.73 mm 3.2965 in. 

2C series 

Crank pin journal taper and limit 0.02 mm 0.0008 in. 
out -o f round 

Flywheel Runout Limit 0.1 mm 0.004 In. : 
On standar_d si>.ed piston limit 86 .23 mm 3.3949 in. 
On oversized piston (0/S 0 .50) Limit 86 .73 mm 3.4 146 in. Torque Specifications 

Piston and Piston diameter 1 C series STD 82.95 - 82.98 mm 3.2657 - 3.2669 in. piston ring 
0 / S type 0.50 83.45 - 83 .48 mm 3.2854 - 3.2866 in. 

2C series STD 85 .95 - 85.98 mm 3.3839 - 3.3850 in. 

Part tightened kg-cm I1-lt> N·m 

Cyr111der head X Cylinder block 1st Step 450 33 44 
0/S type 0.50 86 .45 - 86 .48 mm 3.4035 - 3.4047 In. 2nd Step 90 ' 

Piston oil clearance STO 0.04 - 0.06 mm 0.001& - 0 .0024 in. 3rd Step go• 
Limit 0 .15-mm 0.0059 in. Camshaft !>earing cap x Cylinder head 185 13 18 

Piston ring end gap Ma•nifold X Cylinder head Intake 185 13 18 
STD end gap No. 1 0 .27 - 0.54 mm 0.0106 - 0.0213 in. Exhaust 475 34 47 

No. 2 0.25 - 0 .52 mm 0.0098 - 0.0205 in. No. 2 air intake manifold x Intake manifold 185 13 18 
Oil 0 .20 - 0.82 mm 0.0079 - 0.0323 in. 

Limit end gap No. 1 1.34 mm 0.0528 in. 
No. 2 1.32 mm 0.0520 in. 
oa 1.62 mm 0.0638 in. 

Ring to ring groove clearance 
(New piston ring) Limit 0.2 mm 0.008 in. 

Piston pin installing tempe,-ature 00 °c 176°F 
Connecting Thrust clearance STD 0.08 - 0.30 mm 0.0031 - 0.0118 in. rod and 

Limit 0.4mm 0.016 in. bearing 
Bearing oil clearance STD 0 .036 - 0 .064 mm 0.0014 - 0.0025 in. 

Limit 0 .1 mm 0.004 in. 
Pin to bushing oil clearance STD 0 .007 - 0.015 mm 0 .0003 - 0 .0006 in. 

Limit 0 .05 mm 0.0020 in. 

Camshaft pulley x Camshaft 900 65 88 
Injection pump drive puUey x Injection pump 650 47 64 
Oil pump drive pulley x Oil pump 475 34 47 
No. 1 idler pulley x Cyfindec head 375 27 37 
No. 2 idler pulley x Oil pump x CyUnder !>lock 375 27 37 
Wate r pump x Cylinder block 185 13 18 
Oil pump X Cyrtnder !>lock 185 13 18 
Fan bracket or RH engine 14 mm bolt head 375 27 37 

mounting bracket 1 7 mm bolt head 650 47 64 
Crankshaft pulley x Crankshaft 1,000 72 98 
Crankshaft bearing cap x Cyrrnder block 1,050 76 103 
Connecting rod cap x Connecting rod 650 47 64 

Piston pin diameter 27.000 - 27.012 mm 1 .0630 - 1.0635 in. Aywheel x Crankshaft 900 65 88 
Bushing inside <{1ameter 27 .011 - 27 .023 mm 1.0634 - 1.0639 in. Drive plate x Crankshaft 750 54 74 
Rod bend per l 00 mm (3 .94 in.I Limit 0.05 mm 0.0020 in. .• Nozzle holder x Cyfinder head 650 47 64 
Rod twist per 1 00 mm (3.94 in.) Limit 0 .15 mm 0.0059 in. Oil pan or No. 2 oil pan x Cylinder block 75 65 in.-lb 7 .4 

Injection pipe CV 275 20 27 
Others 300 22 29 
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SERVICE SPECIFICATIONS - Engine Mechanical SERVICE SPECIFICATIONS - Engine Mechanical A-5 

Specifications (Cont'd) Specifications (Cont'd) 
Intake and Manifold surface warpage Limit IN&EX 0.4mm 0.016 in. exhaust Crankshaft Thrus.t clearance STD 0.04 - 0.24 mm 0.0016 - 0.0094 in. 
manifold Limit 0.3mm 0.012 in. 
No. 2 air Manifold surface warpage Llmit 0.4mm 0.016 in. intake 
manifold 

Thrust washer thickness STD 2.430 - 2.480 mm 0.0957 - 0 .0976 in. 
0 /S type 0 .1 25 2.555 - 2.605 mm 0.1006 - 0.1026 in. 
0/S type 0.250 2 .680 - 2.730 mm 0.1055 - 0.1075 in. 

Combustion Protrusion 0.01 - 0.07 mm 0.0004 - 0.0028 In. chamber Shim size 0.05 mm 10.0020 inJ, 0.10 mm (0.0039 in.) 
Main journal oil clearance STD 0 .034 - 0.065 mm 0.0013 - 0.0026 in. 

limit 0.1 mm 0 .004 in. 
Idler puHey Free length 51.93 mm 2.0445 in. tension spring Installed tension at 63 mm {2.48 in.I 4 .3 kg 9 .5 ft, 42 N 

Main journal diameter STD 56.985 - 57.000 mm 2..2435 - 2.2441 in. 
Crank pin 08 clearance STD 0 .044 - 0 .072 mm 0.0017 - 0.0028 in. 

Cylinder !>lock Warpage limit 0.20 mm 0.0079 in. 
Cylinder bore STD IC series 83.00 - 83.03 mm 3.2677 - 3.2689 in. 

2C series 86.00 - 86.03 mm 3.3858 - 3.3870 in. 

Umit 0.1 mm 0 .004 in. 
Crank pin diameter STD 50.488 - 50.500 mm 1.9877 - 1.9882 in. 
Circle runout Limit 0 .1 mm 0 .004 in. 

Cylinder bore wear 
1 C series- • -

Main journal taper and Limit 0.02 mm 0 .0008 in. 
out-of-round 

On standard sized piston Limit 83 .23 mm 3.2768 in. 
On oversized piston (0/ S 0.50) Limit 83.73 mm 3.2965 in. 

2C series 

Crank pin journal taper and limit 0.02 mm 0.0008 in. 
out -o f round 

Flywheel Runout Limit 0.1 mm 0.004 In. : 
On standar_d si>.ed piston limit 86 .23 mm 3.3949 in. 
On oversized piston (0/S 0 .50) Limit 86 .73 mm 3.4 146 in. Torque Specifications 

Piston and Piston diameter 1 C series STD 82.95 - 82.98 mm 3.2657 - 3.2669 in. piston ring 
0 / S type 0.50 83.45 - 83 .48 mm 3.2854 - 3.2866 in. 

2C series STD 85 .95 - 85.98 mm 3.3839 - 3.3850 in. 

Part tightened kg-cm I1-lt> N·m 

Cyr111der head X Cylinder block 1st Step 450 33 44 
0/S type 0.50 86 .45 - 86 .48 mm 3.4035 - 3.4047 In. 2nd Step 90 ' 

Piston oil clearance STO 0.04 - 0.06 mm 0.001& - 0 .0024 in. 3rd Step go• 
Limit 0 .15-mm 0.0059 in. Camshaft !>earing cap x Cylinder head 185 13 18 

Piston ring end gap Ma•nifold X Cylinder head Intake 185 13 18 
STD end gap No. 1 0 .27 - 0.54 mm 0.0106 - 0.0213 in. Exhaust 475 34 47 

No. 2 0.25 - 0 .52 mm 0.0098 - 0.0205 in. No. 2 air intake manifold x Intake manifold 185 13 18 
Oil 0 .20 - 0.82 mm 0.0079 - 0.0323 in. 

Limit end gap No. 1 1.34 mm 0.0528 in. 
No. 2 1.32 mm 0.0520 in. 
oa 1.62 mm 0.0638 in. 

Ring to ring groove clearance 
(New piston ring) Limit 0.2 mm 0.008 in. 

Piston pin installing tempe,-ature 00 °c 176°F 
Connecting Thrust clearance STD 0.08 - 0.30 mm 0.0031 - 0.0118 in. rod and 

Limit 0.4mm 0.016 in. bearing 
Bearing oil clearance STD 0 .036 - 0 .064 mm 0.0014 - 0.0025 in. 

Limit 0 .1 mm 0.004 in. 
Pin to bushing oil clearance STD 0 .007 - 0.015 mm 0 .0003 - 0 .0006 in. 

Limit 0 .05 mm 0.0020 in. 

Camshaft pulley x Camshaft 900 65 88 
Injection pump drive puUey x Injection pump 650 47 64 
Oil pump drive pulley x Oil pump 475 34 47 
No. 1 idler pulley x Cyfindec head 375 27 37 
No. 2 idler pulley x Oil pump x CyUnder !>lock 375 27 37 
Wate r pump x Cylinder block 185 13 18 
Oil pump X Cyrtnder !>lock 185 13 18 
Fan bracket or RH engine 14 mm bolt head 375 27 37 

mounting bracket 1 7 mm bolt head 650 47 64 
Crankshaft pulley x Crankshaft 1,000 72 98 
Crankshaft bearing cap x Cyrrnder block 1,050 76 103 
Connecting rod cap x Connecting rod 650 47 64 

Piston pin diameter 27.000 - 27.012 mm 1 .0630 - 1.0635 in. Aywheel x Crankshaft 900 65 88 
Bushing inside <{1ameter 27 .011 - 27 .023 mm 1.0634 - 1.0639 in. Drive plate x Crankshaft 750 54 74 
Rod bend per l 00 mm (3 .94 in.I Limit 0.05 mm 0.0020 in. .• Nozzle holder x Cyfinder head 650 47 64 
Rod twist per 1 00 mm (3.94 in.) Limit 0 .15 mm 0.0059 in. Oil pan or No. 2 oil pan x Cylinder block 75 65 in.-lb 7 .4 

Injection pipe CV 275 20 27 
Others 300 22 29 



A-6 SERVICE SPECIFICATIONS .- Fuel System . 
SERV ICE SPECIFICATIONS - Fuel System A-7 

FUEL SYSTEM 
FUEL SYSTEM (Cont'd) 

Injection nozzle Nozzle type DNOPD4 
Nozzle opening pressure 

Inspection New nozzle 145 - 155 kg/cm 2 

(2,062 - 2,205 psi, 14,2 20 - 15,200 kPa) 
Reused nozzle 135 - 155 kg/cm• 

{1,920 - 2,205 psl 13,239 - 15,200 kPa) 
Adjustment 145 - 155 kg/cm• 

(2,062 - 2,20 5 psl 14,220 - 15,200 kPa) 
Adjusting shim thickness 0.90 - 1.95 mm 0.0 354 _ 0 .0768 in. 
(For adjusting nozzle opening pressure) [43 sizes in 0.025 mm (0.0010 in.I increment) 

Fuel feed pump Quantity 4 cc 0 .2 cu in. 
Inner pressure 400 rpm 2.2 - 2.8 kg/ cm• 

(31 - 40 psi, 2 16 - 275 kPa) 
2,200 rpm 6 .7 - 7.3 kg/cm' 

(95 - 104 psi, 657 - 716 kPa) 

Injection pump Direction of rotation Clockwise as seen from drive side 
Camr.tt 2 .2mm 0.087 '"· 
Injection order A-B-C -0 (1-3-4-2) 
Adjus1ing lever mo~ing angle 

CE70 Plus 9 - 19° Minus 24 - 34° 
CE80. CT150 Plus 13 - 23 " Minus 24 - 34• 
CM. CR Plus 3 - 13° Minus 30 - 40° 
CV Plus 14 - 22• Minus 24 - 34 • 

Plunger spring 
Free l.ength STD 30 .0 mm 1.181 in. 

Limit 29 .5 mm 1.161 in. 
Squareness Limit 2 .0mm 0 .079 in. 

Plunger spring shim 0 .5. 0 .8. 1.0. 1.2, 1.5. 1.8. 2.0 mm 
0.020, 0.03 1, 0 .039, 0.047. 
0 .059, 0 .071, 0 .079 in. 

Automatic timer Timer pis1on stroke Plunger adjusting shim 1.9 - 2.9 mm 0.075 ... 0.11 4 in. 
CE70, CM !STD) 800 rpm 0.20 - 1.20 mm 0.0079 - 0.0472 in. [11 sizes in 0 .1 mm (0.00 4 in.)] 

1,800 rpm 3.67 - 4 .67 mm 0.1445 - 0 .1839 in. Derovery valve spring 

2,350 rpm 5.58 - 6 .58 mm 0.2197 - 0.2591 in. Free length STD 24.4 mm 0.96 1 in. 
CE80 800 rpm 0.20 - 1.20 mm 0.0079 - 0.0472 in. Limit 23.5 mm 0.925 in. 

1,800 rpm 3.67 - 4.67 mm 0.1445 - 0.1839 in. Squareness Limit 1.0 mm 0.039 in. 
2,350 rpm 5.58 - 6.58 mm 0.2197 -0 .2591 in. Governor Governor sleeve plug 2C-T 4.3 ... 6.1 mm 0.169 _ 0.240 in. 

CV 700 rpm 0.24 - 1 .24 mm 0.00 94 - 0 .0488 in. {11 sizes in 0 .2 mm 10.008 inJ) 
1,800 rpm 4.32 - 5.32 mm 0. 1701 - 0 .2094 in. Others 4 .3 ... 5.7 mm 0.169 _ 0 .224 in. 
2,250 rpm 5 .99 - 6.99 mm 0.2358 - 0.2752 in. 18 sizes in 0 .2 mm (0.008 in.)] 

CT 800 rpm 0.20 - 1.20 mm 0.00 79 - 0.04 72 iri. Weight holder thrust clearance 0 .15 - 0.35 mm 0.0059 - 0 .0138 in. 
1,800 rpm 3.67 - 4.67 mm 0.1445 - 0.1839 in. Adjusting washer 1.05 .• 1.85 mm 0.0413 ·- 0.0728 in. 
2,350 rpm 5 .58 - 6.58 mm 0.2197 - 0 .2591 in. [5 sizes In 0 .2 mm (0.00 8 in.I] 

CM (OPT) 800 rpm 0 .61 - 1.61 mm 0.0240 - 0.0633 in. Top of governor shaft to end of injection 
1,800 rpm 4.08 - 5.08 mm 0.1606 - 0.2000 in. pump housing 1.0 - 2.0 mm 0.039 - 0 .079 in. 

2.350 rpm 5 .99 - 6 .99 mm 0.2358 - 0.2752 in. Injection pipe Overall length 477 - 481 mm 18.78 - 18.94in . 
CR 800 rpm 0 .20 - 1.20 mm 0,0079 - 0 .0472 in. Outside diameter 6.0 mm 0.236 in. 

1,800 rpm 3.67 - 4.67 mm 0.1 445 - 0 .1839 in. Inside diameter 2.0 mm 0.079 in. 
2,3 50 rpm 5 .58 - 6 .58 mm 0.2197 - 0 .2591 in. 

!Hysteresis fimit less than 0.3 mm (0.012 in.II Injection Pump Adjustment and Test 
Adjusting shim thickness 0 .2, 0 .5. 1.0 mm 0.008 , 0 .020, 0.039 in. 

Preparations of · Test nozzle type DN12 S012 
pump tester Test nozzle opening pressure 145 - 155 kg/cm • 

(2.062 - 2.205 psi. 14.220 - 15 .200 kPal 
Injection pipe Outer diameter 6.0mm 0.236 in. 

lnnew-diameter 2.0 mm 0.079 in. 
Length 840 mm 33 .07 in. 
Minimum bending radius More than 25 mm 10.98 in.l 

Fuel temperature 40 - 45°c 104 - 113'F 
Fuel feeding pressure 0.2 kg/cm' 2.8 psi 2CJ kPa 
Fuel cul solenoid voltage 6V 

Over flow Pump rpm I Overflow volume 
votume I 2,20 0 3 70 - 800 cc l m,n 22.6 - 48 .8 cu inl min. 
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A-6 SERVICE SPECIFICATIONS .- Fuel System . 
SERV ICE SPECIFICATIONS - Fuel System A-7 

FUEL SYSTEM 
FUEL SYSTEM (Cont'd) 

Injection nozzle Nozzle type DNOPD4 
Nozzle opening pressure 

Inspection New nozzle 145 - 155 kg/cm 2 

(2,062 - 2,205 psi, 14,2 20 - 15,200 kPa) 
Reused nozzle 135 - 155 kg/cm• 

{1,920 - 2,205 psl 13,239 - 15,200 kPa) 
Adjustment 145 - 155 kg/cm• 

(2,062 - 2,20 5 psl 14,220 - 15,200 kPa) 
Adjusting shim thickness 0.90 - 1.95 mm 0.0 354 _ 0 .0768 in. 
(For adjusting nozzle opening pressure) [43 sizes in 0.025 mm (0.0010 in.I increment) 

Fuel feed pump Quantity 4 cc 0 .2 cu in. 
Inner pressure 400 rpm 2.2 - 2.8 kg/ cm• 

(31 - 40 psi, 2 16 - 275 kPa) 
2,200 rpm 6 .7 - 7.3 kg/cm' 

(95 - 104 psi, 657 - 716 kPa) 

Injection pump Direction of rotation Clockwise as seen from drive side 
Camr.tt 2 .2mm 0.087 '"· 
Injection order A-B-C -0 (1-3-4-2) 
Adjus1ing lever mo~ing angle 

CE70 Plus 9 - 19° Minus 24 - 34° 
CE80. CT150 Plus 13 - 23 " Minus 24 - 34• 
CM. CR Plus 3 - 13° Minus 30 - 40° 
CV Plus 14 - 22• Minus 24 - 34 • 

Plunger spring 
Free l.ength STD 30 .0 mm 1.181 in. 

Limit 29 .5 mm 1.161 in. 
Squareness Limit 2 .0mm 0 .079 in. 

Plunger spring shim 0 .5. 0 .8. 1.0. 1.2, 1.5. 1.8. 2.0 mm 
0.020, 0.03 1, 0 .039, 0.047. 
0 .059, 0 .071, 0 .079 in. 

Automatic timer Timer pis1on stroke Plunger adjusting shim 1.9 - 2.9 mm 0.075 ... 0.11 4 in. 
CE70, CM !STD) 800 rpm 0.20 - 1.20 mm 0.0079 - 0.0472 in. [11 sizes in 0 .1 mm (0.00 4 in.)] 

1,800 rpm 3.67 - 4 .67 mm 0.1445 - 0 .1839 in. Derovery valve spring 

2,350 rpm 5.58 - 6 .58 mm 0.2197 - 0.2591 in. Free length STD 24.4 mm 0.96 1 in. 
CE80 800 rpm 0.20 - 1.20 mm 0.0079 - 0.0472 in. Limit 23.5 mm 0.925 in. 

1,800 rpm 3.67 - 4.67 mm 0.1445 - 0.1839 in. Squareness Limit 1.0 mm 0.039 in. 
2,350 rpm 5.58 - 6.58 mm 0.2197 -0 .2591 in. Governor Governor sleeve plug 2C-T 4.3 ... 6.1 mm 0.169 _ 0.240 in. 

CV 700 rpm 0.24 - 1 .24 mm 0.00 94 - 0 .0488 in. {11 sizes in 0 .2 mm 10.008 inJ) 
1,800 rpm 4.32 - 5.32 mm 0. 1701 - 0 .2094 in. Others 4 .3 ... 5.7 mm 0.169 _ 0 .224 in. 
2,250 rpm 5 .99 - 6.99 mm 0.2358 - 0.2752 in. 18 sizes in 0 .2 mm (0.008 in.)] 

CT 800 rpm 0.20 - 1.20 mm 0.00 79 - 0.04 72 iri. Weight holder thrust clearance 0 .15 - 0.35 mm 0.0059 - 0 .0138 in. 
1,800 rpm 3.67 - 4.67 mm 0.1445 - 0.1839 in. Adjusting washer 1.05 .• 1.85 mm 0.0413 ·- 0.0728 in. 
2,350 rpm 5 .58 - 6.58 mm 0.2197 - 0 .2591 in. [5 sizes In 0 .2 mm (0.00 8 in.I] 

CM (OPT) 800 rpm 0 .61 - 1.61 mm 0.0240 - 0.0633 in. Top of governor shaft to end of injection 
1,800 rpm 4.08 - 5.08 mm 0.1606 - 0.2000 in. pump housing 1.0 - 2.0 mm 0.039 - 0 .079 in. 

2.350 rpm 5 .99 - 6 .99 mm 0.2358 - 0.2752 in. Injection pipe Overall length 477 - 481 mm 18.78 - 18.94in . 
CR 800 rpm 0 .20 - 1.20 mm 0,0079 - 0 .0472 in. Outside diameter 6.0 mm 0.236 in. 

1,800 rpm 3.67 - 4.67 mm 0.1 445 - 0 .1839 in. Inside diameter 2.0 mm 0.079 in. 
2,3 50 rpm 5 .58 - 6 .58 mm 0.2197 - 0 .2591 in. 

!Hysteresis fimit less than 0.3 mm (0.012 in.II Injection Pump Adjustment and Test 
Adjusting shim thickness 0 .2, 0 .5. 1.0 mm 0.008 , 0 .020, 0.039 in. 

Preparations of · Test nozzle type DN12 S012 
pump tester Test nozzle opening pressure 145 - 155 kg/cm • 

(2.062 - 2.205 psi. 14.220 - 15 .200 kPal 
Injection pipe Outer diameter 6.0mm 0.236 in. 

lnnew-diameter 2.0 mm 0.079 in. 
Length 840 mm 33 .07 in. 
Minimum bending radius More than 25 mm 10.98 in.l 

Fuel temperature 40 - 45°c 104 - 113'F 
Fuel feeding pressure 0.2 kg/cm' 2.8 psi 2CJ kPa 
Fuel cul solenoid voltage 6V 

Over flow Pump rpm I Overflow volume 
votume I 2,20 0 3 70 - 800 cc l m,n 22.6 - 48 .8 cu inl min. 



A-8 SERVICE SPECIFICATIONS Fuel Syste m SEAVICl SPECIFICATIONS - Fuel System A-9 

Injection Pump Adjustment and Test (Cont ' d) Injection Pump Adjustment and Test (Cont'd) 
fulloodqeclion P....., No. of - Item measuring Injection-levoror,gle rpm -C£70 P1us 9 - 19" 7.9 - 8.3 cc 0.48 - 0.51 cu in. 
•• Apply 0.48 kg/cm' 

CE80 Plus 13 - 23' 7.7 - 8.1 cc 0.47 - 0.49 cu in. 16.8 psi. 47 ld'al 
pm...-. CM 1STl>l Plus 3- 10• 

4 Awly730:!:1 .5 CV ., Plus 14- 22" 1,500 200 10.1 - 10 .5 oc 0.62 0.64 cu in. 
nm Hg CT lw/o HACI ""'5 · 13 - 23• 8.1 - 8.5 cc 0 ,49 - 0.52 cu In. 
128.74 ± 0.06 in. 

CT lw/ HACI"' P1us 13 - 23• 7.9 - 8.A cc 0.48 - 0.51 cu n. Hg. 97.3 ± 0.2 kPal 
Plus 3 - 10" 8. 1 - 8.5 ic:c 0.A9 - 0.52 ClJ n. absolutepresSIR CR 

"Hlohaltlwdo CM (OPT"! Plus 3 10· 7. l -7.5cc 0.43 - 0.,48 cu in. 

lnjectionvok.mo Pump No. of 
Variation for conf.-mation Item l'nN:$uring i,,jeetionvoh.wne -IC_.dl -•no '""' sttolt.es limit 

1,500 7.9 - 8 .4 cc 0.48 - 0.51 cu In. 0.4 cc _,......., 
0.02 cu In. --L----

100 8.6 - 13.4 cc 0.52 - 0.82 cu in. 0 .8 cc Y...,_duolo,g 
er·• Plu> L---- 200 0.05culn. .~ 
(w/HAC) 13-23' 6.5 - 7.4 cc 0.40 - 0.45 cu In. -

2.350 7.0- 7.9 cc 0.43 - 0 .48 cu in o.s cc -0.03 cu In. J:~= 6.0 - 7.4 cc o.:n - 0.4-5 cu.in. -
6.7 - 7.6 cc 0.41 - 0.46 cu In. -

Mo><imumspeed Na. of 
sd Item Adjusting """"' .,......;ng . lr,joction volume Remarlts 

i.,,e,engle rpm ·-.. P1us9 - 19" 2.100 2.0 - 3.2 cc 0.12 0.20 cu in. Ad'J>SI 
C£70, CEB0 !COOi 2.600 200 4.1 - 5.8 cc 0.25 - 0.35 cu n. -Plus 13 - 23 • 

less tt,., 1.5 cc (0.09 cu 1nJ (CE80) 2.850 
2.600 2.6 - 3.8 cc 0.16 - 0.23 cu in. Ad')USt 

CV ., Plus 14 - 22" 2.500 200 5.0 - 8.3 cc o.31 - o.s1 cu n -
•• Apply 0.48 kg/r;n,1 2.800 leu than 1.5 cc l0.09 cu fiJ 

(6.8 psi. 4HPol 2,700 ~o- 3.2 cc 0 .12 0 .20cu in. Ad"JUS1 p,essure 
CT .. Plu• 13 - 23" 2.600 200 4.3 - 6.1 cc 0.26 - 0.37 cu in. -•• _., 730 :<: 1.5 

2.850 Leu than 1.5 co (0.09 cu n.l nm Hg 
2,700 2.2-3 .0ce 0.13-0.18cuin. l'djJst (lS.74 ± 0.06 in. 

Hg. 97 .3 :I: 0.2 kPal 4 .3-6.1 oc 0.26 - 0 .37 cu in. 
absolute pr~• CM. CR Plus !I - 10" 2,600 200 ., "o - s .8 cc 024 - 0 .35 cu in. -., Fe, CM IOPT: 

2,800 hH than 1.5 cc f0.09 cu inJ High altitude! 
lnjectlon volume Pwnp No. of Variation -fo, confinnetion Item M,-,.tlog f'MS$uring lnjeciionYOk.me limit tel,,e, angle rpm wo\:es 

0.4cc Ba5C hll-load 
1,500 1.9 - 8.3 cc 0.'3 - 0.51 cu in. 0.02 CV in. --L----

0.8 cc Vobnedumg C£70 Plus 100 8.6 - 13.4 cc 0.52 - 0.82 cu m. 0.05 eu in. -- 200 
9 - 19 " 6.4 7.4 cc 0.39 - 0.45 cu In. -

6.9 - 7.9 cc 0.42 - 0.48 cu 1n. 0.5 C<: -0.03 cu in. 
2.500 5.7 7.0cc 0.35 - 0.43 cu "' -

1.500 8..1 - 8..5 cc 0.49 - 0 .52 cu in. 0 .4 co &ask.h6.IOlld 
0.02cu in. --..____ 

100 8 .5 - 13.4 cc 0.52 - 0.82 cu 1n. 0 .8eo Y,._ou,t,,g 
CR PM ..____ 200 0.05 cu in -3 - 13• 8.8 - 7 .6 cc 0.40 - 0.46 cu in. -o.scc 

·•-73 0,t. 1.5 2.350 7.9 - 8. l cc 0.43 - 0.49 cu in 0.03 cuin. -
nwnHg 2,500 6 .0 - 7 .4 cc 037 - 0 .45 eu in. -128.74 ,t. 0.06 in. 

1.500 7 .1 - 7 .5 cc 0.43 - 0.46 cu in. 0.4cc --Hg. 97.3 ± 0.2 kPel 0.02 cu in 1 .................. absotuta pressure CM - 0.8cc Y...,_duolo,g 
•• Apply 530 :!: 1.5 . (OPT: ) Pill$ 100 8.6 - 13.4 cc 0.52 - 0.82 cu 'tn.. 0.05 cu in. -200 rm>Hg H;gh 3 - 13• 5 .6 - 6 .8 cc 0.34 - 0 .40 cu In. -C20.87 ± 0.06 in. aJtitud@ 0.5 c:c Hg. 70.6 :!: 0.2 >Pol 2,350 6.1 - 7 .1 cc 0.37 - 0 .43 cu In. 0.03 cu In. -

absotute pressure 2.500 5.3 - 6.7 cc:: 0.32 - 0 ,41 cu In -
Ful-loocl minimum mjocfon Pump rpm No. of must.ring 11rote lnJOC~Otl-voiumelCVOrayl 500 200 6.9 - 7 .6 cc;. 0.42 - 0.48 cu in. 
Boost eomponoa!O< Pump rpm No. of measuring stroke lnjectionYoune 
eharacterislic (CV Or<yl 1,500 200 8.4 - 9 .2 cc o.51 - o.sa cu 1n. 
Boost P,essun, No. of Injection VOiume Hysteresil compensator Pump rpm kg/cm' {psj. kP9) muswing ee lcu in.I C<: lcu n.) characteristic stro kes ,.-...,. 

0.48 16.8. 4 71 10 . 1 10,6 (0.62 - 0.84) -ICVCmtyl 
0.27 13.8, 26) 9.4 - 10 .3 (0,57 - 0,63) leu !luln 0.3 10.02) 1.500 
0.1412.0, 14) 200 

8.4 - 9.2 10.51 - 0.581 
0 6.9 - 7.6 10.42 - 0.46) -

Lood ,..,.;ng Pwnp I Mea su- ing Injection .,otume Romarlts timer rpm s1rokes: o., cc l\uC:fuG,.too,d 
1.500 7.7 - 8.1 cc 0.47 - 0.49 cu In. 0.02 cu in. --..____ 

0.8 cc 
Volumo -Plus 100 8.6- 13.4cc 0.52 - 0 .82 cu in. 0.05 cuin. ·-CE80 13 - 23 • L---- 200 CMIST 0) ICEB0I 6..2: - 7.2 c.c 0.38 - 0 .44 cu in. -3- 13" 0 .4-1 - 0-47 cu in. 0.5 cc -ICM) 6.7 - 7.7 cc 0,03 cu in. 

2.500 5.8 - 6.9 cc 0.35 - 0.42 cu In. -
0.4 cc BnicU--k»d 

1.500 10.1 - 10 .5 cc 0.62.:.. 0.64 ·cu in. 0.02 cu in. lnjtction-voh,me 
>--- 0.8 cc Yolume-dllri,lg 

cv •1 Plus 100 200 96-14 .4 cc 0.59 - 0.88 cu in 0.05 cu in.. -, . - 2.2· >---
4.5 - 10.5 cc 0.27 - 0.64 cu on. 0.5cc -2.250 

2.350 8.8 - 10 .1 cc 0.54 - 0.62 cu in. 0,03 cuin. -o., cc --l,500 8.1 - 8.5 cc 0.49 - 0.52 cu in 0.02 cu in. ~\l'OUM 
0.8 cc V ...... duriag 

CT Plus 100 200 8.6 - 13.4 cc 0.52 - 0.82 cu in 0 .05 euin. -lw/o HACl 13 - 23 • >---
6.6 - 7.6 cc 0.40 - 0.46 cu in. -

• 1 Apply 0.48 k.g/cm-' 0.5cc 
2,350 7.1 8.1 cc 0.43 - 0 .49 cu in.. 0 ,03 cu in. -16.8 psi, 4 7 kPal 

6 .0 - 7 .4 cc 0.37 - 0.45 cu in. -pressure 2.500 

1.aoo I 200 Ful i,iection volume mine.is 1.0 cc 10.06 cu in.) % 0 .3 cc t0.02 cu lnJ 5.-t to SlM'llftn point 
1.800 I 200 1.7 - 2.3 co 0.10 - 0.14 CV in. Confm eQd point 

Pump rpm TH'T'ler PJStoo fluctuation 11,..,.... 
1, 100 0 .93 - 1,54 mm 0.057 - 0 ,09 4 "' · Confltm 

kfie speed set 
Ad)u>t~ Pump No. of kltecbon volume Varla tion 

""'" mttl:SlJnng llmll Remoru '4wer ang~ rpm .-.. cc Ccu il\.l cc lcu In.) 
CT •1 400 q • 1 65 - 2.55 lO 10 0.181 0.34 10.02) . ... -;;I 

M'mus >---
• 1 w/ HAC Af}flty CE70, 80 24- 34• 375 200 Mofe than q Plus 0.6 10.03) - -730 :!: 1.SmmHg CV 475 q Mlnus 11.2 - 2.2 10.07 - 0.13)) 

128.74 :t 0.06 400 • = 1.6s - 2.55 10.10 - o 161 0.34 10.021 Adlust ln. Hg. 97 .3 ± CM MRI$ 200 More th:tn q Plus 0 .. 5 C0.03) 0.2 kPa) absolute CR 30- 40 " - -prri>tn 4 75 q M....,.11.2 - 2.2 10.07 - 0.131) 
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A-8 SERVICE SPECIFICATIONS Fuel Syste m SEAVICl SPECIFICATIONS - Fuel System A-9 

Injection Pump Adjustment and Test (Cont ' d) Injection Pump Adjustment and Test (Cont'd) 
fulloodqeclion P....., No. of - Item measuring Injection-levoror,gle rpm -C£70 P1us 9 - 19" 7.9 - 8.3 cc 0.48 - 0.51 cu in. 
•• Apply 0.48 kg/cm' 

CE80 Plus 13 - 23' 7.7 - 8.1 cc 0.47 - 0.49 cu in. 16.8 psi. 47 ld'al 
pm...-. CM 1STl>l Plus 3- 10• 

4 Awly730:!:1 .5 CV ., Plus 14- 22" 1,500 200 10.1 - 10 .5 oc 0.62 0.64 cu in. 
nm Hg CT lw/o HACI ""'5 · 13 - 23• 8.1 - 8.5 cc 0 ,49 - 0.52 cu In. 
128.74 ± 0.06 in. 

CT lw/ HACI"' P1us 13 - 23• 7.9 - 8.A cc 0.48 - 0.51 cu n. Hg. 97.3 ± 0.2 kPal 
Plus 3 - 10" 8. 1 - 8.5 ic:c 0.A9 - 0.52 ClJ n. absolutepresSIR CR 

"Hlohaltlwdo CM (OPT"! Plus 3 10· 7. l -7.5cc 0.43 - 0.,48 cu in. 

lnjectionvok.mo Pump No. of 
Variation for conf.-mation Item l'nN:$uring i,,jeetionvoh.wne -IC_.dl -•no '""' sttolt.es limit 

1,500 7.9 - 8 .4 cc 0.48 - 0.51 cu In. 0.4 cc _,......., 
0.02 cu In. --L----

100 8.6 - 13.4 cc 0.52 - 0.82 cu in. 0 .8 cc Y...,_duolo,g 
er·• Plu> L---- 200 0.05culn. .~ 
(w/HAC) 13-23' 6.5 - 7.4 cc 0.40 - 0.45 cu In. -

2.350 7.0- 7.9 cc 0.43 - 0 .48 cu in o.s cc -0.03 cu In. J:~= 6.0 - 7.4 cc o.:n - 0.4-5 cu.in. -
6.7 - 7.6 cc 0.41 - 0.46 cu In. -

Mo><imumspeed Na. of 
sd Item Adjusting """"' .,......;ng . lr,joction volume Remarlts 

i.,,e,engle rpm ·-.. P1us9 - 19" 2.100 2.0 - 3.2 cc 0.12 0.20 cu in. Ad'J>SI 
C£70, CEB0 !COOi 2.600 200 4.1 - 5.8 cc 0.25 - 0.35 cu n. -Plus 13 - 23 • 

less tt,., 1.5 cc (0.09 cu 1nJ (CE80) 2.850 
2.600 2.6 - 3.8 cc 0.16 - 0.23 cu in. Ad')USt 

CV ., Plus 14 - 22" 2.500 200 5.0 - 8.3 cc o.31 - o.s1 cu n -
•• Apply 0.48 kg/r;n,1 2.800 leu than 1.5 cc l0.09 cu fiJ 

(6.8 psi. 4HPol 2,700 ~o- 3.2 cc 0 .12 0 .20cu in. Ad"JUS1 p,essure 
CT .. Plu• 13 - 23" 2.600 200 4.3 - 6.1 cc 0.26 - 0.37 cu in. -•• _., 730 :<: 1.5 

2.850 Leu than 1.5 co (0.09 cu n.l nm Hg 
2,700 2.2-3 .0ce 0.13-0.18cuin. l'djJst (lS.74 ± 0.06 in. 

Hg. 97 .3 :I: 0.2 kPal 4 .3-6.1 oc 0.26 - 0 .37 cu in. 
absolute pr~• CM. CR Plus !I - 10" 2,600 200 ., "o - s .8 cc 024 - 0 .35 cu in. -., Fe, CM IOPT: 

2,800 hH than 1.5 cc f0.09 cu inJ High altitude! 
lnjectlon volume Pwnp No. of Variation -fo, confinnetion Item M,-,.tlog f'MS$uring lnjeciionYOk.me limit tel,,e, angle rpm wo\:es 

0.4cc Ba5C hll-load 
1,500 1.9 - 8.3 cc 0.'3 - 0.51 cu in. 0.02 CV in. --L----

0.8 cc Vobnedumg C£70 Plus 100 8.6 - 13.4 cc 0.52 - 0.82 cu m. 0.05 eu in. -- 200 
9 - 19 " 6.4 7.4 cc 0.39 - 0.45 cu In. -

6.9 - 7.9 cc 0.42 - 0.48 cu 1n. 0.5 C<: -0.03 cu in. 
2.500 5.7 7.0cc 0.35 - 0.43 cu "' -

1.500 8..1 - 8..5 cc 0.49 - 0 .52 cu in. 0 .4 co &ask.h6.IOlld 
0.02cu in. --..____ 

100 8 .5 - 13.4 cc 0.52 - 0.82 cu 1n. 0 .8eo Y,._ou,t,,g 
CR PM ..____ 200 0.05 cu in -3 - 13• 8.8 - 7 .6 cc 0.40 - 0.46 cu in. -o.scc 

·•-73 0,t. 1.5 2.350 7.9 - 8. l cc 0.43 - 0.49 cu in 0.03 cuin. -
nwnHg 2,500 6 .0 - 7 .4 cc 037 - 0 .45 eu in. -128.74 ,t. 0.06 in. 

1.500 7 .1 - 7 .5 cc 0.43 - 0.46 cu in. 0.4cc --Hg. 97.3 ± 0.2 kPel 0.02 cu in 1 .................. absotuta pressure CM - 0.8cc Y...,_duolo,g 
•• Apply 530 :!: 1.5 . (OPT: ) Pill$ 100 8.6 - 13.4 cc 0.52 - 0.82 cu 'tn.. 0.05 cu in. -200 rm>Hg H;gh 3 - 13• 5 .6 - 6 .8 cc 0.34 - 0 .40 cu In. -C20.87 ± 0.06 in. aJtitud@ 0.5 c:c Hg. 70.6 :!: 0.2 >Pol 2,350 6.1 - 7 .1 cc 0.37 - 0 .43 cu In. 0.03 cu In. -

absotute pressure 2.500 5.3 - 6.7 cc:: 0.32 - 0 ,41 cu In -
Ful-loocl minimum mjocfon Pump rpm No. of must.ring 11rote lnJOC~Otl-voiumelCVOrayl 500 200 6.9 - 7 .6 cc;. 0.42 - 0.48 cu in. 
Boost eomponoa!O< Pump rpm No. of measuring stroke lnjectionYoune 
eharacterislic (CV Or<yl 1,500 200 8.4 - 9 .2 cc o.51 - o.sa cu 1n. 
Boost P,essun, No. of Injection VOiume Hysteresil compensator Pump rpm kg/cm' {psj. kP9) muswing ee lcu in.I C<: lcu n.) characteristic stro kes ,.-...,. 

0.48 16.8. 4 71 10 . 1 10,6 (0.62 - 0.84) -ICVCmtyl 
0.27 13.8, 26) 9.4 - 10 .3 (0,57 - 0,63) leu !luln 0.3 10.02) 1.500 
0.1412.0, 14) 200 

8.4 - 9.2 10.51 - 0.581 
0 6.9 - 7.6 10.42 - 0.46) -

Lood ,..,.;ng Pwnp I Mea su- ing Injection .,otume Romarlts timer rpm s1rokes: o., cc l\uC:fuG,.too,d 
1.500 7.7 - 8.1 cc 0.47 - 0.49 cu In. 0.02 cu in. --..____ 

0.8 cc 
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A-10 SERVICE SPECIFICATIONS - Cooling System, Lubrication System 
SERVICE SPECIFICATIONS - Starting System A-11 

COOLING SYSTEM STARTING SYSTEM 
Coolant capacity (w/heater) CE70 6.31iters 6.7 us qi$ 5.5 Imp. qts 

CE80 7.3 roters 7.7 US qts 6.4 Imp. qts 
CV.CT 7.51iters 7.9 us qts 6.6 Imp . qts 

Pre-heating Ty~ I Super glow I Variable delay . system Light roghting time at 20'C (68°FJ About 2 - 4 seconds About 9 - 13 seconds 

CM 7.0 liters 7.4 us qt.I 6.2 Imp. qts Stllrter Rated V0ltage and output Power 12V, 1.4 kW 12V, 2.0kW 12V, 2.5 kW 
CR 7.1 ~ters 7.5 us qts 6.2 Imp. qts No-load characterislic Ampera Less than Less than Less than 

Radiat0< Relief valve opening pressure STD 0.75 - 1.05 kg/cm 1 90A at 11,5V 120A at 11.5V 180A at 11.0V 
110.7 - 14.9psi. 74 - 103kP a) rpm Mo,e than More than Mont than 

Limit 0.6 kg/cm' 8.5 psi 59 kPa 

Thermostat Valve opening 1emperature 
Starts to open at 80 - 94 •c 176 - t 83°F 
Fulyopens at 95•c 203°F 

Valve opening travel More than 8 mm I0.31 in.I 

3,500 rpm 4.000 rpm 3,500 rpm 
Bnnh length STD 15.0 mm 14.5 mm 20 .5 mm 

(0.591 in.) (0.571 In.I (0.807 in.) 
Limit 10.0 mm 9.5mm 12.0 mm 

(0.394 in.) I0.374 in.I (0.472 in.) 
Commutator Outer ciameter STD 30mm 35mm 36mm 

LUBRICATION SYSTEM (1.18 inJ (1.38 inJ (1.42 in.I 
Limit 29 mm 34mm 35 mm 

Oil pressure Oil pressure ot Idle More than 0.3 kg/an 1 14.3 psi. 29 kPa) (1.14 inJ (1.34 lnJ (1.38 inJ 
at 3,000rpm 2.5 - 6 .0 kglan• Undercut depth STD 0.5 -0 .8 mm 0.7 - 0.9 mm -

(36 - 85 psi, 245 - 688 kPa) 10.020 - 0.032 In I to.028 - 0.035 lnJ 
Oil pump Body clearance STD 0.10-0 .17 mm 0.0039 - 0.0067 in. Limit 0 .2mm - -

Limit 0.20mm 0.0079 in. (0.008 in.I 
Ttp clearance STO 0.05 - 0.15 mm 0.0020 - 0.0059 in. Circle runout Limit 0.05 mm - -

Limit 0.20mm 0.0079 in. (0.0020 inJ 
Side clearance STD 0.03 - 0.09 mm 0.0012 - 0.0035 in. Spring installed load STD 1.8 - 2.4 kg 2.4 - 3.6 kg 3.2 - 4 .0 kg 

Limit 0.15 mm 0.0059 in. (4.0 - 5.3 lb) (5.3 - 7.9 lb) (7. 1 - 8.8 lb) 
(18 - 24 NJ (24 - 35 NI (31 -39N) 

limit 1.44 kg 2.0 kg 2.2 kg 
(3.2 lb. 14 N) (4.4 lb. 20 NJ (4.9 lb, 22 N) 
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A- 12 SERVICE SPECIFI CAT IONS - Charging System 

CHARGING SYSTEM 
Battery specific gravity w hen fully charged at 2o•c {68 °Fl 

Drive belt deflection with 10 kg !22.0 lb, 98N) 
New bell 
Used belt 
New belt 
Used belt 
New belt 
Used belt 

FR Vehicles (CM. CR) 

(Others) 

FF Vehicles 

Drive belt tension (Reference) w/ SST 
FR Vehicles (CM. CR) 

{Others) 

FF Vehicles 

Alternator Rated output 

Alternator 
regulator 

Rotor coil resistance 

Brush exposed length 

Regulator voltage 

New belt 
Used belt 
New belt 
Used belt 
New belt 
Used belt 

w/ IC regulato r 
w/ o IC regulator 

STD 
Limit 

w/ IC regulator 
w/o IC regu lator 

1.27 - 129 NTBO-S 6(S). NX110-5, 
NX 110-5L. NX 110 -5 L- MF, 
NX120-7,NX120-7L 
NX120-7 L- MF 

4.5 - 6.0 mm 
6.5 - 8 .5 mm 
6 - 7.5 mm 
7 .5 - 10.5 mm 
9-11mm 
12 - 14 mm 

70 - 80 kg 
30 - 45 kg 
45 - 55 kg 
20 - 35 kg 
45 - 55 kg 
20 - 35 kg 

0. 177 - 0 .236 in. 
0 .256 - 0.335 in. 
0.236 - 0 .295 in. 
0 .295 - 0 .413 in. 
0.35 - 0 .43 in. 
0.4 7 - 0.55 in. 

12V 40A. 1 2V 45A , 12V 50A. 1 2V 55A. 
12V 60A 
Approx . 2.90 
Approx. 4 .0 0 
20mm 0 .79 in. 
5 .5mm 0.2 17 in. 

13 .8 - 14.4V 
13.8 - 14.BV 

CE OPT: Cold area 13.8 - 14.4V 
of the Europe 

Voltage relay actua ting voltage 4 .0 - 5.BV 

STANDARD BOLT . 
TORQUE SPECIFICATIONS 

Page 
STANDARD BOLT TORQUE SPECIFICATION S • .. .. 8-2 
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS STANDARD BOLT TORQUE SPECIFICATIONS . 8-3 

STANDARD BOLT TORQUE SPECIFICATIONS SPECIFIED TORQUE FOR STANDARD BOLTS 

HOW TO DETERMINE BOl T STRENGTHS 

------ Mark Cli1$$ Marl< Class 
Diameter Pitch Hexagon head bolt Hexagon flange bolt 

Class mm mm kg-em ft -lb N·m kg-cm ft-lb N·m 

Hexagon Bolt 4- 4T Stud bolt 6 1 55 48 in.-lb 5.4 60 52 in.-lb 5.9 
head bolt head No. 5- 5T r··-6- ST 

7- 7T 4T 

0 No mark 4T 

8 1.25 130 9 13 145 10 14 

10 1.25 260 19 25 290 21 28 
4T 12 1.26 480 35 47 540 39 53 

14 1.5 760 55 75 850 61 83 

16 1.5 1,150 83 113 -
Hexagon 0 flange bolt Grooved No mark 4T " w/washer 
heugonbolt 

ST 
Hexagon 

0 head bolt Two I protruding ST 
lines 

6 1 65 56 in.- lb 6.4 -
8 1.25 160 12 16 -

10 1.25 330 24 32 -
5T 12 1.25 600 43 59 -

14 1.5 930 67 9·1 -
Hexagon Cl) Welded bolt 
flange bolt Two 

protruding ST w/washer lines haxagon bolt 4T 

Hexagon (:) Three head bolt 
protruding 7T 
lines 

16 1.5 1,400 101 137 -

6 1 80 69 in.-lb 7.8 90 78 in.-lb 8.8 

8 1.25 195 14 19 215 16 21 

6T 10 1.26 400 29 39 440 32 43 

12 1.25 730 53 72 810 59 79 

14 1.5 - 1,2 50 90 123 

6 1 110 8 11 120 9 12 

8 1.25 260 19 25 290 21 28 

10 1.25 530 38 52 590 43 58 
7T 12 1.25 970 70 95 1.050 76 103 

14 1.5 1,500 108 147 1,700 123 167 

16 1.5 2,300 166 226 -
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C-2 SST 

SST (SPECIAL SERVICE TOOLS) 

Section 
Classification 
Part Name 
Part No. \ Illustration \ 

09032-00100 

05201~0011 

09202-43013 

® 092!3-14010 

09213-31021 

~-:;. -•-.,.. - 09213-60017 -:...• .. -:.. ---==--=--=--
09214-60010 

0921&-00020 

09216-00030 

NOTE: Classification 
A = SST required for , vehicle inspections and minor repairs and 

multipurpose SST . 
B = SST required for major repairs involving disassembly of com-

ponents .. 
C = SST required for rather special. less frequent work not of 

classifiable as either A or 8. 

\ EM FU co LU ST CH 

(Oil Pan Seal) 
Cvttet A • • 
(V..., Soem rude ) 

Remo .... & Replace,-
A • 

(~=) A • 
( Crarbllalt Pulley ) 

Holding Tool 
A • • • • 

(=haft PIMey) A • • • • 
~~ftPuQey) A • • • 
( Oanl<shafl Pulley ) 

& Goa, ReplOCff 
B • • • • 

lllettTemk>oGauge) A • • • • • 
IBeh Tension Cablel A • • • • • 

SST C-3 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Sect imn 
C l ~ss i ficatio n \ Pa r-t N ame EM FU co LU ST CH 
Part N o. \ 1111 .... stratio n \ 

®e§e ( Con~ Rod ) 09222-64010 Bus.hing Remover B • & Replace, 
,- - --- - -- -- - - -- - -- --- -- - - - - - - - - --- - - - - - - - - - -

' e I09222-G20281 • IRomove, & Replace,! 

§ «19222--02030) (~) • e ID9222-02040l rs ... 1 • 
09223-56010 (Cranli:.shaft Re;tr ) 

OH Seal R~ptac:er- B • 
09221-441110 IOil FilteT" Wrenc:h) A • 
09228-64010 (Fuel F'llter Wrench) A • 

Oo 
09230-00010 (Radiator Servicl!! ) 

Toot Set B • 
~~J.ri 09241-76022 \,jec:t~ Pump Stand) 

Set 
C • 

® 09245-54ll10 (lnjec;tK>nPump ) 
St-and Alm C • 

09248-64010 ( Valve Clearitrce) 
~1;,,gTool A • 

~Cb= 09260-54012 ( Injection Pump ) C • ~[D&il T~Set 

0 09268-64010 rw:"'" Noule) enchSet A • • 
09275-54010 (P1unge-r Stroke- ) 

Measuring Tool A • • • 
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C -4 SST 

SST (SPECIAL SERVICE TOOLS) (Cont'd) 

Section 
Classification \ Part Name EM FU co LU ST CH 
Part No. \ Illustration \ 

:0 09278-54012 (~e Shaft Holding) A • • • 
09286-46011 ("';..,;on "'"'1p ) 

Sprtne Shaft Puner C • • 
09330-00021 ~ mpo,;on Range} 

olding Tool 
A • • • • 

c:::>ID @--~ 09612-24013 (Steering Geor Housu,g) B • e &::>!!;: e., Overho1Hool Set 

~ . 09820--00021 ( Altematot Re.-r) 
Bearilg Puller B • 

CJ 098211-00030 (AHemo!O<Reo, ) 
Searing Replacer 8 • 

. 
09992-00023 ( Cylind.M Compression) 

Check Gauge Set A • 
09992-00160 ( Compress;on Gauge) 

No. 5 Attachment 
A • 

CJ~oo 09992-00240 (Tutboch~rger ) 
Pressure: Gauge C • • 
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